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PREFACE 

This manual has been prepared for customer 
engineers and other technical personnel 
directly involved with maintaining the disk 
storage unit (drive). -

Maintenance information is provided by five 
sections in this manual. Section numbers 
and a brief description of their contents 
are listed below. 

Section 1 - Installation and Checkout. 
Provides information on prepar­
ing the drive for initial use: 
unpacking, power/signal cabling, 
and initial checkout. 

Section 2 - Preventive Maintenance. 

83308100 B 

Provides detailed procedures 
on maintaining the equipment. 

Section 3 - Corrective Maintenance. Provides 
check/adjustment and replacement 
informa tion for various cCItltX'nents 
and assemblies in the device. 

Section 4 - Diagrams. Contains logic dia­
grams and assembly schematics. 

Section 5 - Wire Lists. Provides documenta­
tion on wiring for logic and 
mechanical assemblies. 

Manuals applicable to the BR308 Disk Storage 
Unit are as follows: 

Publication No. 

83308100 
83308200 
83308300 

Title 

Maintenance 
Reference 
Parts Data 
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SECTION 1 

INSTALLATION AND CHECKOUT 





INSTALLATION AND CHECKOUT 1 

INTRODUCTION 

This section contains the steps involved in 
unpacking each unit. For air shipment, each 
unit is covered with a plastic dust shield, 
enclosed within an outer corrugated fiber­
board carton, and then strapped to a wooden 
pallet. For domestic surface shipment, each 
unit is packaged in the same manner as for 
air shipment but is not placed on a wooden 
pallet. This permits each unit to be moved 
about on its own casters. 

INSPECTION 

When uncrating the units,inspect each carton 
for possible shipping damage. All claims for 
this type of damage should be filed with the 
carrier involved. Most crating materials 
may be reused if reasonable care is taken 
while uncrating. When uncrating is complete, 
check off all parts listed in the Shipping 
Bill accompanying the equipment. Discrepan­
cies, missing items, damaged equipment, etc., 
should be reported to the CDC Account Sales 
Representative responsible for the equipment. 

UNCRATING 

1. Remove external packing material. 

WARNING j 
Use care when cutting straps as they 
may whip when cut. 

2. Remove polypropylene straps securing 
unit to skid and remove dust shield. 

WARNING j 
The DSU weighs approximately 750 lbs 
when crated. To prevent injury to 
personnel or damage to unit, use 
Rol-a-Lifts or equivalent to remove 
unit from pallet. 

3. Remove unit from skid. 

4. Remove filler tubes from top of pack 
cover glass. Remove material (if any) 
contained inside tubes. 
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NOTE 

The pack cover is locked in place 
by a manually operated latch. Open 
cover by pulling upward on latch 
until clear of catch (see Figure 1-1) . 

5. Lift pack cover. 

6. Remove logic chassis-to-frame retainer. 

7. Swing logic chassis out. 

8. Remove all material shipped inside unit. 

9. Remove deck cover (see Figure 1-2). 

10. Remove front panel. 

11. Remove side skins (if installed) . 

12. Remove front deck hold-down bolts - two 
places (see Figure 1-3). 

13. Remove shipping hardware holding 
spindle motor plate (see Figure 1-4). 

14. Remove rear deck hold-down bolts - two 
places. These bolts are identified by 
plastic plugs. Replace plugs after re­
moving hold-down bolts. 

15. Remove actuator tie-bolt cord. 

16. Remove logic chassis access cover and 
check all cards for proper seating. 
Replace access cover. 

17. Replace deck cover. 

18. Thoroughly vacuum-clean unit. 

19. Replace front panel. 

20. Replace side skins. 

21. Reposition pack cover. 

22. Swing logic chassis to closed position. 

INSTALLATION REQUIREMENTS 

Site space and environmental requirements 
are listed in Table 1-1. 

Figure 1-5 illustrates reocommended clearances 
required for maintenance. 

1-1 



1-2 

SIDE VIEW 

Figure 1-1. Pack Cover Latch 

LOGIC DOOR LACING CORD TIED AROUND ACTUATOR DECK HOLD DOWNS (REAR){2) 

HOLD\:~FL~Y.~·~..J~i~~~ 

LOGIC 
CHASSIS 

~ 
~O~~~~~~'-=.I] 

REAR DECK VIBRATION MOUNTINGS (2 PLACES) CAUTION TAG AND PLASTIC CAP IN PLACE COVERING 
DO NOT CONFUSE WITH REAR DECK REAR DECK HOLD DOWN BOLT. 
HOLD DOWN BOLTS. 

TOP VIEW 
(TOP COVER REMOVED) 

(DECK COVER REMOVED) 

Figure 1-2. Drive Top View 

8UI3A 

8D64 
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DECK HOLD DOWNS 
(FRONT) 

~~FRAMECHANNEL 
(2 PLACES) 

FRONT VIEW 8UI2 

Figure 1-3. Drive Front View 

MOTOR PLATE HOLDING SCREWS(2) 

RIGHT SIDE VIEW 

Figure 1-4. Drive Right Side View 

8UII 

1-3 



1-4 

TABLE 1-1. INSTALLATION SPECIFICATIONS 

PHYSICAL (Approximate) 

Size 

Height 

Width 

Depth 

Weight 

ENVIRONMENT 

Characteristic 

Temperature 

Relative Humidity 
(no condensation) 

Altitude 

POWER 

Consumption 

Amps/Phase 

True Power (KW) 

Power Factor 

BTU/Hour 

Uncrated 

39.5 in. 

22 in. 

44.5 in. 

700 1bs. 

Condition 

Operating 

Gradient 

Non-Operating 

Operating 

Non-Operating 

Operating 

Non-Operating 

Standby 

60 Hz 50 Hz 

0.8 0.9 

0.15 0.18 

0.9 0.9 

510 610 

Starting Current (Approximate and Non-Linear) 

Time --
0-6 seconds 

6-8 seconds 

8-10 seconds 

10-12 seconds 

12-14 seconds 

POWER CONNECTOR 

Unit 

60 Hz 

50 Hz 

208V 220V -- --
38 40 

38 25 

20 12 

12 8 

8 -

Description 

2-po1e, 3-wire, with ground, 
20 amp, 250v, ac or dc 

2-po1e, 3-wire, with ground, 
20 amp, 277v, ac or dc 

400 Hz 

1.0 

0.3 

0.8 

1020 

Specification 

600 F (15.60 C) to 900 F (32.20 C) 

120 F (6.60 C) per hour 

-30oF (-34 0 C) to +150oF (66o C) 

20% to 80% 

5% to 95% 

-1000 ft (-305 m) to +10,000 ft 
(3.05 kIn) 

-1000 ft to +34,000 ft (10.7 km) 

Accessing 

60 Hz ---
4.4 

0.8 

0.8 

2730 

Connector 

CDC 94368003 
Hubble 2321 

CDC 94368800 
Hubble 2331 

. 50 Hz 400 Hz ---
5.0 2.4 

0.8 0.7 

0.8 0.8 

2730 2380 

Mating Receptacle 

CDC 94368004 
Hubble 2323 

CDC 94368801 
Hubble 2333 
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3.25 

5.25 

14------- 44.5 -------~ 

t------33.25-----..l 

1.75 

..----27.00-----t 

LEVELING PAD CASTER 
POWER 
CABLE 80143 

Figure 1-5. Space Requirements 

LEVELING PAD INSTALLATION 

Install leveling pads on each unit as . 
follows: 

1. Remove floor panel and roll cabinet so 
that one corner hangs over opening in 
floor. 

2. Working from opening, install leveling 
pad in bottom of unit and screw in 
until pad clears floor. 

3. Repeat steps 1 and 2 for remaining pads. 

LEVELING AND ALIGNING CABINET 

1. Turn down leveling pads until casters 
are completely off of floor. 

2. Place spirit level on main deck so ends 
of level point to front and rear of 
deck. . 

3. Adjust leveling pads until surface is 
horizontal within three angular 
degrees. 

4. Place spirit level on main deck so ends 
of level point toward sides. 

5. Adjust leveling pads until surface is 
horizontal within three angular 
degrees. 

83308100 A 

6. Repeat procedure until main deck is 
horizontal within three angular degrees 
regardless of spirit level orientation. 

POWER WIRING 

SITE ELECTRICAL REQUIREMENTS 

General Requirements 

Drive power requirements are listed in Table 
1-1. 

Power System Grounding Requirements 

The site ac power system must have prov1s10ns 
for correct equipment safety grounding. All 
of the following conditions must be met: 

1. The branch circuit supplying ac power 
to the drive must have safety ground 
provisions. Therefore, this circuit 
must include an insulated grounding 
conductor that is identical to the 
grounded and ungrounded branch circuit 
conductors. The insulated grounding 
conductor shall show either a green 
color or green with a yellow strip. 

2. The grounding conductor specified in 
step 1 is to be grounded at the service 
equipment. 
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3. All power receptacles (including con­
venience outlets for oscilloscopes and 
other test equipment) must be at a 
common ground potential to prevent 
shock hazards if two equipments are 
touched simultaneously. Therefore ,all 
attachment-plug receptacles in the 
vicinity of the drive are to be of the 
grounding type; furthermore, the ground­
ing conductors serving these receptacles 
are to be connected to the same ground­
ing conductor that serves the drive. 

SYSTEM GROUNDING 

The controller and its attached drives must 
be connected to earth ground. The permissi­
ble grounding schemes, listed in preferred 
order, are: 

1. Controller and drives connected to 
qualified site floor ground. A qualified 
ground would be a floor grid where the 
horizontal and vertical members of the 
grid are mechanically secure and have 
ground straps or their equivalent join­
ing them to assure a constant ground 
potential. In turn, the grid must be 
connected to earth ground. An alter­
nate qualified floor ground is a ground­
ing grid or grounding bus system pro­
vided under the false floor. 

2. Controller and drives connected to 
otherwise qualified floor grid, except 
that floor grid is isolated from earth 
ground. In this case, controller is 
then connected to,earth ground to ground 
the system. 

3. No site floor grid available: control­
ler and drives connected to each other 
in a daisy chain configuration. Con­
troller connected to earth ground. 

Floor Grid Available 

If a floor grid is available (schemes 1 or 
2), each drive is to be individually con­
nected to the floor grid. Ground each drive 
as follows: 

1. Open logic chassis. 

2. Grounding block is mounted at the 
bottom end of unit, next to the ac 
circuit breaker box. Route braided 
strap with free end into floor cutout. 

3. Drill 11/32-inch hole in grid. 

4. Secure strap lug to grid using screw 
(PiN 17901524) and lockwasher (PiN 
10126403). Lockwasher goes under 
terminal lug. 
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Floor Grid Not Available 

If a floor grid is not available, all of the 
drives must be connected to the controller 
in a daisy chain grounding configuration. In 
turn, the controller must be connected to 
earth ground. 

The ground connections are via flat braided 
shielding (PiN 93267009). Cut this shield­
ing to the lengths required to go from drive 
to drive, drive to controller,and controller 
to earth ground. Crimp and solder a terminal 
lug (PiN 40125601) to the end of each strap. 

Earth ground at the site may be available at 
the main power distribution panel (if it is 
connected to building ground), at the steel 
plate in contact with the masonry below the 
panel (if the panel is not connected to earth 
ground), or to an earth ground bus. Connect 
one end of a prepared ground strap to the 
available ground. 

Connect remainder of grounds as follows: 

1. Open logic chassis. 

2. Grounding block is mounted at the bottom 
end of unit, next to the ac circuit 
breaker box. Loosen grounding block 
screw that secures 3-foot length of 
ground strap (other end of this strap is 
not connected). Remove ground strap. 

3. Attach two ground straps to this screw. 
One strap will go to each of the two 
closest drives. Tighten screws. 

4. Repeat step 3 for remaining drives., 
Drive closest to controller is to be 
connected to controller ground. Drive 
farthest from controller has only one 
ground strap connected to it. 

5. Connect controller to earth ground. 

AC POWER CONNECTIONS 

Each drive receives its 50 or 60 Hz power 
via an eight foot cable having a three-pole 
connector. This cable originates from the 
UNIT POWER circuit breaker located in the ac 
power supply at the rear of the drive. The 
400 Hz cabling for each drive must be pro­
vided at the site. The 400 Hz cable is con­
nected to terminal board AlTBl located in 
the ac circuit breaker box. 

All motors in the drive are single phase 
(connected phase-to-phase for 60 Hz and 
phase-to-neutral for 50 Hz). Although each 
drive uses single phase power, three phase 
power should be available at the site. Ex­
ternal phase connections to the drives should 
be rotated from drive to drive so that each 
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group of three drives presents a balanced 
load to a three-phase system. 

Phasing is controlled prior to the connector 
on the drivels cable. Phase assignments of 
the connector are: 

60 Hz 

x - Phase A (Brown) 

Y - Phase B (Blue) 

G - Ground (Green) 

50 Hz 

x - Phase A (Brown) 

W - Neutral (Blue) 

G - Ground (Green) 

The green wire is safety ground. It is not 
to be used as neutral as it is not a curren~ 

carrying ground. This wire connects to a 
lug inside the UNIT POWER circuit breaker 
box. Make sure that this is· a secure con­
nection. 

SIGNAL CABLING 

Each drive communicates with a controller by 
means of two interconnecting cables. System 
cables are illustrated in Figure 1-6. Signal 
functions are listed in Tables 1-2 and 1-3. 

CAUTION 
When installing I/O cables, use care 
so that signal pins are not damaged. 

The I/O connectors are located on the frame 
below the logic chassis. There are four I/O 
connectors provided: two for each channel. 
connectors IJI and IJ2 are for channel Ii 
IIJI and IIJ2 are for channel II. 

CHANNEL I CONTROLLER 

L~ L.roI L.r-' L.r-' Lrol L.J L.J Lr-' Lrol L.J L,.J L.J L.J Lr-I L,.J L,.J 

A B A B A B A B A B A B A B A B 

r, r, r, r':l.r' rl rl r'1 r, rl r, r'1 r'1 r, r'1 r'1 
IJ2 IJI IJ2 IJI IJ2 IJI IJ2 IJI IJ2 IJ I IJ2 IJI IJ2 IJI IJ2 IJI 

UNIT NO. UNIT NO. UNIT NO. UNIT NO. UNIT NO. UNIT NO. UNIT NO. UNIT NO. 

0 I 2 3 4 5 6 7 
IIJ2 nJI ~J2 IIJI IIJ2 IIJI IIJ2 lIJI IIJ2 IIJI inJ2 IIJI IIJ2 lIJI IIJ2 IrJI 
L~ L.J Lr-' Lrol Lrol L..J Lrol L,.J Lrol Lrol L,.J L.J L.J L.J L,.J L,.J 

A B A B A B A B A B A B A B A B . 

r'1 r, r'1 r':l. r, rl r, r, r, r, r, rl rl r, r, ri 

CHANNEL n,CONTROLLER 

7J2 

Figure 1-6. System Cabling 
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TABLE 1-2. "A" CABLE I/O CONNECTOR 
PIN ASSIGNMENT (J2) 

Pin No. Signal Name 

1-8 

Signals From Unit To Controller 

Status Bit 

1-4 0 

2-5 1 

3-7 2 

8-12 3 

10-13 4 

11-14 5 

15-18 6 

16-20 7 

17-21 8 

22-25 9 

74-77 On Sector 

75-78 Seek Error 

Signals From Controller To Unit 

23-26 

24-27 

28-31 

29-32 

30-33 

34-37 

35-38 

36-39 

40-43 

41-44 

42-45 

46-49 

47-50 

48-51 

52-55 

53-56 

54-57 

58-62 

59-63 

60-64 

65-70 

66-71 

67-72 

73-76 

Address and Control Bus Bit 

o 
1 

2 

3 

4 

5 

6 

7 

"8 

Open Cable Detector 

Difference Select 

Cylinder Select 

Sector Select 

Head Select 

Control Select 

Read Cylinder Status 

Read Difference Status 

Read Head Status 

Read Sector Counter Status 

Read Sector Register Status 

Read Interlock Status 

Read positioner Status 

Read Fault Status 

Read Control status 

TABLE 1-3. "B" CABLE I/O CONNECTOR 
PIN ASSIGNMENT (Jl) 

Pin No. Signal Name 

Signals From Unit To Controller 

x-y Double Density (Both Grounded 
To Unit) 

A-C Unit Ready 

B-D Unit Busy 

E-H Unit Selected' 

F-J On Line - F = On Line J = gnd 

K Read Data "I" (Coax) 

L Read Clock (Coax) 

M write Clock (Coax) 

Signals From Controller To Unit 

Y-a Unit Select 

Z-b Release 

c-e Clear All Other Channel 
Reserves 

d-f 

BB-DD 

f-v 
P-S 

CC-EE 

Clear Fault 

write Data 

Open Cable Detector 

Bit 9 (Address and Control Bus) 

Write Strobe 

Sequence Power Lines 

h Power Sequence 0 

j Power Sequence 1 

k Power Sequence 2 

m Power Sequence 3 

n Power Sequence 4 

P Power Sequence 5 

r Shield (Not Grounded To Unit) 

Miscellaneous 

Ground 

INITIAL CHECKOUT AND STARTUP 
This procedure assumes that all of the pre­
ceding procedures have been completed. 
Before performing this procedure, become 
familiar with the safety precautions and 
maintenance preliminary conditions specified 
in Section 3. Proceed as follows: 

1. Turn off both UNIT POWER circuit 
breakers. 
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2. Turn off all dc power supply circuit 
breakers. 

CAUTION 

Bearing damage can occur if media 
cleaning solution runs into spindle. 

3. Wipe spindle clean with lint-free gauze 
that is slightly dampened (not soaked) 
with media cleaning solution. 

4. Using vacuum cleaner, remove dust or 
dirt from interior of shroud and cabinet. 

5. Open cabinet rear door. Verify that 
all logic chassis cards are firmly 
seated in their connectors. Check all 
miscellaneous connectors to see that 
they are properly seated. 

6. Open top cover and remove deck cover. 

7. Check that logic cards next to actuator 
assembly are firmly seated. Check that 
head connectors are properly seated. 

8. Replace deck cover and close top cover. 

9. Verify that drive is connected to ex­
ternal power source and that source 
circuit breaker is on. 

10. Turn on UNIT POWER circuit breakers. 
Determine that blower motor and elapsed 
time meter begin to operate. 

11. If START switch indicator is lighted, 
press switch to turn off indicator. 

12. Set LOCAL/REMOTE switch on power supply 
to LOCAL. 

NOTE 

Sequence power is now available to 
all drives with higher Unit Number 
indicator designations. For 
example, if unit 2 is set to LOCAL, 
any of the units 3 through 7 with 
pack installed and START switch 
turned on will power up in sequence. 

13. Position maintenance panel switches as 
follows: 

• ON LINE/OFF LINE/WRITE DISABLE 
switch to OFF LINE 

• CARRIAGE OFFSET switch to NORMAL 

• DATA WINDOW switch to NORMAL 

• TAG LINE SELECT switch to INTERLOCK 

14. Turn on all dc power supply circuit 
breakers. Verify the following: 
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a. All output voltages are at nominal 
values. 

h. All control panel lights off, except 
MAINTENANCE is on. 

c. ADDRESS & CONTROL BUS indicators are 
as follows: 

Bit State Function 

0 on Pack On 

1 on Interlocks Closed 

2 off Heads Loaded 

3 off Load Heads 

4 off START switch 

5 on LOCAL 

6 off Motor On 

7 on Cooling Air OK 

8 on Logic Temp OK 

15. Install clean scratch pack as directed 
in Section 2. 

16. Open top cover from rear and remove 
deck cover. 

17. Remove one of the voice coil wires. This 
will prevent the heads from loading. 

NOTE 

Only one drive should be accelerating 
the pack at a time. The second drive 
may be started after the first drive 
reaches operating speed (approxi­
mately 15 seconds). 

18. Press the START switch. Observe the 
following: 

a. START indicator lights. 

b. Spindle motor starts. 

Purge unit in this mode for one minute. 

19. Stop unit and replace voice coil wire. 

20. Press START switch. Observe the follow­
ing: 

a. START indicator lights. 

b. Spindle motor starts. 

c. Bits 3, 4, and 6 of ADDRESS & CONTROL 
BUS light. 

21. When first seek interlock delay is com­
plete (approximately 15 seconds), heads 
will load to cylinder 000. Verify the 
follow~ng: 
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a. Unit Number indicator on operator 
control panel lights. 

b. ADDRESS & CONTROL BUS indicator bit 
2 turns oni bit 3 goes out. 

22. Set ON LINE/OFF LINE/WRITE DISABLE 
switch to ON LINE. 

23~ Check head/arm alignment. If necessary, 
perform Head/Arm Alignment procedure in 
Corrective Maintenance section. 

24. Perform required controller/system 
checks. 
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WARNING j 
If unit fails to power down, refer to 
Normal Power Off Sequence in Theory of 
Operation section of Reference manual. 

CAUTION 

If unit fails to power down when 
START switch is pressed, disconnect 
yellow leadwire to voice coil and 
manually unload heads to clear disk 
pack before troubleshooting mal­
function. Refer to Corrective 
Maintenance section of this manual. 

25. To stop spindle motor, press operator 
START switch. To remove power to drive, 
turn off both UNIT POWER circuit 
breakers. 
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SECTION 2 

PREVENTIVE MAINTENANCE 





PREVENTIVE MAINTENANCE 2 

SCOPE 

Maintenance procedures listed within this 
section are written so that a person familiar 
with the procedure need only read up to the 
colon in each step of the procedure. Infor­
mation listed after the colon is a detailed 
account of how to perform that step. It is 
recommended that before performing any 
maintenance procedure that the entire pro­
cedure be read. 

Performance of the drive is dependent on the 
proper and timely execution of a preventive 
maintenance routine. Such a routine is 
provided by the Preventive Maintenance Index 
(Table 2-1). 

The index consists of six levels based on a 
calendar period or hours of operation (which­
ever comes first). The power supply elapsed 
time meter keep~ a cumulative record of hours 
of operation. Perform preventive maintenance 
in accordance with the indication of this 
meter. The Preventive Maintenance column 
(Table 2-1) lists the title of the paragraph 
containing the required instructions. 

TABLE 2-1. PREVENTIVE MAINTENANCE INDEX 

Est. Time 
Level * (Minutes) Procedure 

3 10 Inspect actuator assembly 

3 1 Clean pack access cover 
glass 

3 

3 

4 

4 

4 

4 

6 

10 

2 

1 

2 

5 

120 

20 

Clean primary air filter 

Check power supply outputs 

Clean shroud and spindle 

Clean and lubricate 
lockshaft 

Clean carriage rails and 
bearings 

Check head/arm alignment 

Replace absolute air 
filter 

*Intervals are maximum times. Preventive 
maintenance may be required more fre­
quently depending on level of dust con­
tamination in operating area. 
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The following levels of scheduled preventive 
maintenance are required: 

Level 1 - Weekly or 150 hours (no preven­
tive maintenance scheduled) 

Level 2 - Monthly or 500 hours (no pre­
ventive maintenance scheduled) 

Level 3 - Quarterly or 1,500 hours 

Level 4 - Semiannually or 3,000 hours 

Level 5 - Anually or 6,000 hours (no pre­
ventive maintenance scheduled) 

Level 6 - Biennially or 9,000 hours 

PREVENTIVE MAINTENANCE MATERIALS 
The materials used in the procedures of this 
section are listed in Table 2-2. 

TABLE 2-2. PREVENl'IVE MAINI'ENANCE MATERIAlS 

Material 

Detergent 

Filter Coat 

Lint-Free Gauze 

Lubricant Paste 

Media Cleaning Solution' 

Plastic Spatulas (or 
wooden tongue depressor) 

Tape, Adhesive 

Source 

Commercially 
available 

CDC* 12210958 

CDC 12209713 

CDC 95016101 

CDC 95033502 

Commercially 
available 

Commercially 
available 

*CDC® is a registered trademark of Control 
Data Corporation. 

LEVEL 3 MAINTENANCE PROCEDURES 

INSPECT ACTUATOR ASSEMBLY 

1. Remove disk pack: Press START switch to 
stop spindle motor. Open pack access 
CQver,remove disk pack and close access 
pack cover. 
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2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove voice coil yellow leadwire: Open 
cabinet top cover and remove deck cover. 
Remove voice coil yellow leadwire. 

4. Inspect entire actuator for presence 
of dust and other foreign materials. 
Pay particular attention to the 
following areas: 

a. Circular cutout in face of magnet 
assembly (receives voice coil). 

b. Rail surfaces (particularly hori­
zontal surfaces) or carriage track 
on which carriage and bearing 
assembly travels. 

5. Clean actuator area: Use lint free 
gauze dampened with media cleaning 
solution (not soaked) to remove de­
posits or attracted particles. 

6. Clean rails and bearings: Refer to 
Manually Positioning Carriage With 
Power Off (located in Section 3 of 
this manual) and install head cam tool. 
Refer to Clean Carriage Rails and 
Bearings procedure (located in this 
Section) for method of cleaning rails 
and bearings. 

7. Remove head cam tool. 

8. Check that heads are fully retracted. 
Install voice coil yellow leadwires. 

9. Install deck cover and close cabinet 
top cover. 

10. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

CLEAN PACK ACCESS COVER GLASS: 

1. Remove disk pack: Press START switch 
to stop spindle motor. Open pack 
access cover and remove disk pack 
(leave cover open). 

2. Clean pack access cover glass (both 
sides): Use a lint-free gauze dampened 
(not soaked) with media cleaning solu­
tion to remove smudges and deposits 
from the glass (both sides) in the pack 
access cover. Close pack access cover. 

CLEAN PRIMARY AIR FILTER 

1. Remove disk pack: Press START switch 
to stop spindle motor. Open pack 
access cover, remove disk pack and 
close pack access cover. 
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2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove primary air filter: Remove 
cabinet front panel and set panel aside.' 
Remove primary air filter from bottom 
of air supply assembly at front of 
cabinet (Figure 2-1) by pressing upward 
on clips while pulling filter out. Re­
move filter from air supply. 

4. Clean primary air filter: Agitate 
filter in a mild detergent solution. 
Thoroughly flush filter with water from 
a low pressure nozzle. Shake any excess 
water from filter and allow filter to 
dry. 

5. Spray primary air filter with filter 
coat: When filter is completely dry, 
thoroughly coat both sides of the filter 
with Filter Coat spray. 

6. Install primary air filter: Position 
primary air filter in bottom trough of 
air supply. While pressing upward on 
retaining clips, push filter against 
air supply and release retaining clips. 
Check that filter is properly seated in 
air supply. Install cabinet front panel. 

7. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

PRIMARY 
FILTER 

Figure 2-1. Cabinet Air Filters 

8D22C 
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CHECK POWER SUPPLY OUTPUTS 

1. Install a scratch pack: Press START 
switch to stop spindle motor. Open 
pack access cover, remove customer disk 
pack. Install scratch disk pack and 
close pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door. Set UNIT POWER Clr­
cuit breakers to OFF. Remove logic 
chassis card cover. Install Off Line 
Tester as directed in Reference manual. 
After tester is installed set the UNIT 
POWER circuit breakers to ON. Leave 
cabinet rear door open. 

3. Load Heads: Press START switch to 
start spindle motor and to load heads. 

4. Using Off Line Tester command repeat 
seeks between cylinder 0 and 32. (See 
Reference manual for tester operating 
procedures. ) 

5. Measure output voltages at correspond­
ing test jacks on logic chassis mainte­
nance panel: Using an ac/dc volt/ 
ohmmeter measure the following test 
points on the logic chassis maintenance 
panel (located on inside, and at top of 
cabinet rear door) : 

a. Measure +5v. Meter shall read +4.95 
to +5.05 volts dc. If voltage is 
not within limits, adjust potenti­
ometer shaft on edge of +5v regulator 
board (refer to Section 3 of this 
manual) •. 

b. Measure -5v. Meter shall read -4.95 
to -5.05 volts dc. If voltage is not 
within limits, adjust potentiometer 
shaft on edge of -5v regulator board 
(refer·to Section 3 of this manual.) 

6. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

7. Disconnect Off Line Tester: Set UNIT 
POWER circuit breakers to OFF. Dis­
connect tester from drive. Install 
logic chassis card cover. Set UNIT 
POWER circuit breakers to ON and close 
cabinet rear door. 

LEVEL 4 MAINTENANCE PROCEDURES 

CLEAN SHROUD AND SPINDLE 

1. Remove disk pack: Press START switch 
to stop spindle motor. Open Pack 
access cover and remove disk pack 
(leave pack access cover open) • 
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2. Clean shroud: Using lint-free gauze 
that is slightly dampened (not soaked) 
with media cleaning solution, wipe 
shroud to remove all dirt and smudges. 

CAUTION 
Do not allow media cleaning solution 
to run into spindle or bearing 
damage could occur. 

3. Clean spindle: Using lint-free gauze 
that is slightly dampened (not soaked) 
with media cleaning solution, wipe 
spindle top surface to remove all dirt 
and smudges. 

4. Remove any remaining particles: Use a 
wad of adhesive-type tape and pick up 
any particles that were not picked up 
with gauze. 

5. Close pack access cover. 

CLEAN AND LUBRICATE LOCKSHAFT 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open pack 
acce,ss cover and remove disk pack (leave 
pack access cover open). 

2. Clean top of spindle: Use (dry) lint­
free gauze and a brush or sharp instru­
ment to clean lockshaft threads on top 
end of spindle. 

3. Lubricate lockshaft: Apply a thin coat 
of lubricant paste to the lockshaft 
threads. 

4. Check lockshaft movement: Check for 
free movement of lockshaft by depres­
sing lockshaft and checking that it 
freely returns to its original position. 
If lockshaft does not depress or stays 
depressed, replace lockshaft. 

5. Close pack access cover. 

CLEAN CARRIAGE RAILS AND BEARINGS 

1. Remove disk pack: Press START switch 
to stop spindle motor. Open pack 
access cover and remove disk pack 
(leave pack access cover open) . 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Install head cam tool: Install head 
cam tool per Manual Carriage Position­
ing with Power Off procedure (located 
in Section 3 of this manual) . 
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4. Open cabinet top cover and remove deck 
cover. _ Clean rails and bearings per 
following steps: 

a. Using lint-free gauze that is _ 
slightly dampened (not soaked) with 
media cleaning solution, wipe rails 
and bearing surfaces (Figure 2-2). 

b. Check rail and bearing cleanliness 
by manually moving carriage through 
operating range. If any resistance 
to free rolling is encountered,clean 
rails and bearings again. If prob­
lem still exists, have a qualified 
CE inspect actuator. 

5. Remove head cam tool: Fully retract 
carriage and remove head cam tool. 

6. Install voice coil yellow leadwire. 

7. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

8. Install deck cover. Close cabinet top 
cover and pack access cover. 

CLEAN 

ACTUATOR 
HOUSING 

~I--

7S7A 

Figure 2-2. Carriage Rails and Bearings 
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LEVEL 6 MAINTENANCE PROCEDURES 

,REPLACE ABSOLUTE AIR FILTER 

1. Remove disk pack: Press START switch 
to stop spindle motor. Open pack access 
cover, remove disk pack and close pack 
access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel. 

4. Remove and clean primary air filter per 
the Clean Primary Air Filter procedure 
listed under Level 3 Maintenance Pro­
cedures in this section. (Do not 
install primary air filter until in­
structed to do so.) 

5. Remove absolute filter: 

a. Loosen turnbuckle securing plenum 
and air filter. Allow wire and turn­
buckle to fall free. 

b. Swing air plenum up and remove 
absolute filter. 

6. Install replacement absolute filter: 

a. position replacement absolute filter 
in air plenum. 

b. position wire and turnbuckle over 
air filter and plenum. Tighten 
turnbuckle until plenum is secure. 

7. Install primary filter: position 
primary filter in bottom trough of air 
supply. While pressing upward on re­
taining clips, push filter against air 
supply and release retaining clips. 

8. Install cabinet front panel. 

CAUTIO'N 
In the next step the blower is run 
for several minutes to purge dust or 
dirt particles from unit. Do not 
install a disk pack until after 
purging unit. 

9. Set UNIT POWER circuit breakers to ON 
(ensure the blower starts). Allow 
blower to purge unit for two minutes 
before installing disk pack. 
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SECTION 3 

CORRECTIVE MAINTENANCE 





CORRECTIVE MAINTENANCE 

SCOPE 

This section contains the instructions for 
'drive maintenance. The information is pro­
vided in the form of Electrical Checks and 
Adjustments, and Mechanical Corrective 
Maintenance. 

Maintenance procedures listed within this 
section are written so that a person familiar 
with the procedure need only read up to the 
colon in each step of the procedure. Infor­
mation listed after the colon is a detailed 
account of how to perform that step. It is 
recommended that the entire step be read 
before performing any action. 

SAFETY PRECAUTIONS 

Observe the following safety precautions at 
all times. Failure to do so may cause 
equipment damage and/or personal injury. 

• Use care while working with power supply. 
Line voltages are present inside the 
ac power assembly. 

• Keep hands away from actuator during 
seek operations and when reconnecting 
leads to voice coil. (Under certain 
conditions, emergency retract voltage 
may be present, causing sudden reverse 
motion and head unloading.) 

• Use caution while working near heads. 
If heads are touched, fingerprints 
can damage them. Clean heads immed­
iately if they are touched. 

• Keep pack access cover closed unless it 
must be open for maintenance. This pre­
vents entrance of dust into pack area. 

• Keep all watches, disk packs, meters, 
and other test equipment at least two 
feet away from voice coil magnet when 
deck cover is off. 

• Do not use customer disk pack; other­
wise, customer data may be destroyed. 

• Do not use CE alignment disk pack unless 
specifically directed to do so. These 
packs contain prerecorded alignment 
data that can be destroyed if test 
procedure requires drive to write. This 
alignment data cannot be generated in 
the field. 

• If drive fails to power down when START 
switch is pressed (to turn off indicator) 
disconnect yellow leadwire to voice coil 
and manually retract heads before 
troubleshooting malfunction. 
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• Before manually moving carriage to load 
heads (disk pack not in place), install 
head cam tool per Manual Carriage Posi­
tioning procedure. 

• Make certain that heads are unloaded 
before turning off power. 

• If power to spindle motor is lost while 
heads are loaded and voice coil lead­
wire is disoonnected, immediately re­
tract carriage. Otherwise heads will 
crash when disk speed is insufficient 
to permit heads to fly. 

MAINTENANCE PRELIMINARY CONDITIONS 

OFF-LINE OPERATIONS 

Certain procedures require execution of oper­
ational commands (seek, read, etc.). These 
commands can be generated by the Off-Line 
Tester. Refer to Reference Manual for in­
structions on installing and operating Off-
Line Tester. 

MANUAL POSITIONING OF HEADS WITH POWER OFF 

Manually positioning of heads (with power 
off and/or disk pack removed) requires in­
stallation of the head cam tool. Install 
head cam tool as follows: 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open pack 
access cover and remove disk pack 
(leave pack access cover open) • 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove deck 
cover. 

4. Disconnect voice coil yellow leadwire. 

5. Install head cam tool as follows: 

a. With one hand, position head cam tool 
flush against head cam such that it 
is aligned with similar contour of 
head cam. Refer to Figure 3-1. 

b. With other hand, move carriage forward 
until head/arm assemblies completely 
slide into head cam tool but do not 
protrude out of it. 

c. Move head cam tool along with forward 
movement of head/arm assemblies until 
head/arm assembly cam surfaces pass 
free of the head cam. 
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d. Release hold on head cam tool. Car­
riage is now free to move without 
damaging heads. 

6. Position carriage as required for main­
tenance procedure. 

7. Remove head cam tool as follows: 

a. Retract carriage until head/arm cam 
surfaces begin to. contact head cam. 

b. Grasp head cam tool using one hand. 

c. With other hand, retract carriage 
·until head/arm assemblies release 
hold on head cam tool. Remove tool. 

8. Install voice coil yellow leadwire. 

9. Install deck cover, close cabinet top 
cover and pack access cover. 

10. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

8RIA 

Figure 3-1. Head Cam Tool Installation 
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MANUAL POSITIONING OF HEADS WITH POWER ON 

CAUTION 

Manual loading and unloading 
of heads is not recommended 
unless required by the main­
tenance procedure. 

Manually positioning of heads (with power 
on and disk pack up to speed) is possible if 
the voice coil yellow leadwire is removed. 
Manually position carriage as follows: 

1. Observe following safety precaution 
during manual carriage operation. 

• Make certain that heads are unloaded 
before turning power off. 

• If power to spindle motor is lost 
while heads are loaded and voice 
coil leadwire is disconnected, 
immediately retract carriage. Other­
wise heads will crash when disk 
speed is insufficient to permit 
heads to .fly. 

• When positioning heads, do not use 
excessive downward force on coil. 

• Before reconnecting yellow leadwire, 
make sure fingers and tools are 
clear of coil and actuator. Rapid 
positioner movement will occur if 
difference counter contains a value 
other than 1023 or if an emergency 
retract condition exists. 

NOTE 

Do not use a CE disk pack unless 
specifically directed to do so. 
Use only the type of pack called, 
for in the maintenance procedure. 

2. Install disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, install disk pack 
and close pack access cover. 

3. Press START switch and allow a normal 
power-up first seek. 

4. Open cabinet top cover and remove deck 
cover. 

5. Disconnect voice coil yellow leadwire. 

6. position carriage by grasping flange 
of coil assembly cap with fingers and 
moving forward or backward. 

7. Perform desired maintenance procedure(s). 

CAUTION 
Keep hands away from actuator. 
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8. Install voice coil yellow leadwire. 

9. Install deck cover and close cabinet 
top cover. 

MAINTENANCE TOOLS AND MATERIALS 

The tools, test equipment, and materials 
recommended for drive corrective maintenance 
are listed in Table 3-1. 

ELECTRICAL CHECKS AND ADJUSTMENTS 

INTRODUCTION: 

The electrical checks and adjustments should 
be performed prior to replacing any parts. 
This ensures that apparent malfunctions are 
not caused simply by misadjustments. Also, 
these procedures should be performed when­
ever logic cards or other electrical com­
ponents are repaired or replaced. 

These checks and adjustments are divided into 
four sections: 

• Power Supply Checks - Checks power sup­
ply voltages, power sequencing, and 
data protection sensing. 

• Servo Circuit Checks and Adjustments­
Checks and adjusts circuitry involved 
in moving actuator to selected cylinder. 

• Read/Write Circuit Checks and Adjust­
ments - Checks read signal amplitude 
and checks/adjusts read recovery timing. 

• Miscellaneous Logic Checks - Checks 
logic and circuits not included above, 
such as power up blanking, start/stop 
time, sect?r sensing, etc. 

Before performing any of the following pro­
cedures, be throughly familiar with the 
safety precautions and preliminary conditions 
specified earlier in this section. 

POWER SUPPLY CHECKS 

Introduction 

The first power supply check, Sequencing 
Functional Check, provides a quick check 
of power supply sequencing. It does not, 
however, check all capabilities. For a 
complete power supply checkout, perform all 
tests. 

Figure 3-2 is a troubleshooting guide that 
will assist in isolating malfunctions. Lo­
cations of parts within the circuit breaker 
box are illustrated in Figure 3-3; locations 
of parts within the ac power supply are 
illustrated in Figure 3-4, and locations 
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of parts within the dc power supply are 
illustrated in Figure 3-5. 

CAUTION 

Unless otherwise specified, 
sequence power from the con­
troller should be off when 
performing any of these tests. 

Sequencing Function Checks 

This procedure provides a quick check of the 
power supply sequencing. Proceed as follows: 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover, remove 
customer disk pack, install scratch 
disk pack and close pack access cover. 

2. Open cabinet rear door and set all 
power supply circuit breakers to OFF. 

3. Set LOCAL/REMOTE switch to REMOTE. 

4. Open top cover from rear. Remove deck 
cover. 

5. Disconnect yellow leadwire from voice 
coil. 

6. Set ON LINE/OFF LINE/WRITE DISABLE 
switch to OFF LINE. 

7. Set TAG LINE SELECT switch to INTERLOCK. 

8. Set UNIT POWER circuit breakers to ON. 

9. Check if blower motor is operating. 
If not, check: 

a. Site ac power available at terminal 
board A1CB1. 

b. UNIT POWER circuit breakers. 

c. Relay A1K4. 

d. +20Y supply as described below. 

10. Check that +20Y indicator on dc power 
supply panel lights. If not, check 
for +22v at A2TBl-16 (terminal board on 
back of logic chassis). If present, 
bulb is defective. If absent, check 
+20Y ·fuses.· 'If fuses are good, check dc 
power supply rectifier A1CRl-2+ and 
transformer A1T3. 

11. Set +lOv and -lOv circuit breakers to 
ON. 

12. Set LOCAL/REMOTE switch to LOCAL. 
Check that MAINTENANCE ~ndicator on 
operator panel lights. If not: 
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TABLE 3-1. CORRECTIVE MAINTENANCE TOOLS AND MATERIALS 

Description 

Actuator Stop Adjustment 
Tool 

Adapter (3/16 Hex to 1/4 
Sq) 

Ball End Hex Driver (3/16 
Hex) 

Card Extender (Half-Size) 

Card Extender (Full-Size) 

Card Extraction Tool 

Carriage Alignment Arm 

Carriage Alignment Ring 

CE Disk Pack 

Chip Extender-Chip 
Cliplog 

Disk Pack (9883-61) 

Offline Tester 

Grease, Slicone 

Head Adjustment Tool 

Head Alignment Card 

Head Cam Tool 

Head Installation and 
.Removal Tool 

Loctite, Grade C 

Loctite Primer, Grade N 

Media Cleaning Solution 

Part Number 

CDC* 87008000 

CDC 12262582 

CDC 12263201 

CDC 54099700 

CDC 54109700 

CDC 87399200 

CDC 87007900 

CDC 87389800 

CDC 70430003 

CDC 12212196 

CDC 70430501 

CDC 86073405 

CDC 95109000 

CDC 75009100 

CDC 54226505 

CDC 72842700 

CDC 73678500 

Loctite Corp. 

Loctite Corp. 

CDC 95033502 

Description 

None-Mettalic Feeler 
Gage, 0.005 inch 

Oscilloscope, Dual Trace 

Oscilloscope Hood 

Pin Straightener 

Pulley Gage 

Push-Pull Gage 

Rail Adjustment Tool 

Removal Tool, 20-30 Gage 

Scope Probe Tip (Hatchet 
Type) 

Shim Assortment (used for 
carriage stop adjustment 
when replacing actuator) 

Spindle Adjustment Tool 

Torque Screwdriver 

Torque Screwdriver Bit 

Torque Wrench, 1/4 inch 

Volt/ohmmeter 

Wire Wrap Bit, 30 Gage 

Wire Wrap Gun, Electric 

Wire Wrap Sleeve, 30 Gage 

*CDC is a registered trademark of Control Data Corporation. 
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Part Number 

CDC 12205600 

Tektronix 454 
or equivalent 

Tektronix 
016-0083-00 

CDC 87369400 

CDC 87098800 

CDC 12210797 

CDC 87053600 

CDC 12259183 

CDC 12212885 

CDC 75039400 

CDC 87059900 

CDC 12218425 

CDC 87016701 

CDC l22632Q5 

Ballantine 345 
or equivalent 
digital voltIreter 

CDC 12218402 

CDC 12259111 

CDC 12218403 
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PRELIMINARY CONDITIONS 

1. ALL CIRCUIT BREAKERS CLOSED 
2. PACK INSTALLED 
3. PACK COVER CLOSED 
4. LOCAL/REMOTE SWITCH SET 

TO LOCAL 
5. ON LINE/OFF LINE/WRITE 

DISABLE SWITCH SET TO 
WRITE DISABLE 

CHECK: 
NO 1. AlCBl, AlCB3 

~:..:..;::.,._~ 2. AlK4 

PRESS START 
SWITCH (TO 
TURN ON DRIVE) 

NO 

NO 

3. +20Y SUPPLY 
4. BLOWER MOTOR 

CHECK: 
1- INTERLOCKS 
2. +20Y SUPPLY 

CHECK: 
1- LOAD HEADS DELAY CIRCUIT 

YES 

UNIT 
READY 

NO 

NO 

NO 

2. 
3. 
4. 
5. 

1-

2. 
3. 
4. 
5. 
6. 

1-
2'. 

A2K2 
A2K2 ENABLE LOGIC 
DRIVE BELT 
DRIVE MOTOR 

CHECK: 
DIBITS NOT SENSED IN LESS 
THAN 200 MS AFTER HEADS 
LOADED 
A2Kl, A2K5 
A2K2 ENABLE LOGIC 
A2K5 ENABLE LOGIC 
-16V POWER 
LOAD LOGIC 

CHECK: 
ON CYL LOGIC 
HEADS LOADED SW 

CHECK: 
1- AlCB2 

NO 2. Al Kl , Al K2 
3. A2Kl, A2K3 
4. A2K3 ENABLE LOGIC 
5. +lOV SENSING CIRCUIT 
6. SPINDLE MOTOR 

YES 

CHECK: 
I, ±lOV SUPPLY 

NOTE : THIS CHART IS FOR TROUBLE ANALYSIS. 
IT DOES NOT REPRESENT THE NORMAL 
POWER UP SEQUENCE. 

8P52 

Figure 3-2. Power Sequencing Trouble Analysis Chart 
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Figure 3-3. Circuit Breaker Box Locator 

a. Measure from +5v test point on main­
tenance panel to ground. If +5v 
present, proceed directly to step 
c; if absent, proceed to step b. 

b. Set +20v and -20v circuit breakers to 
ON. Measure these voltages from 
their respective test points on 
maintenance panel to ground. If 
+20v, -20v, and -5v are all absent, 
ac power panel Al and relatedrec­
tifiers are not supplying dc vol­
tages. 

c. This step applies if +5v is present 
in step a. Problem is caused by 
lack of operator panel lamp power 
or faulty logic. Measure from term­
inal A2TBl-5 to ground. If +20v, 
check lamp driver logic. If not 
+20v, sensing board A2A3 (+lOv sense) 
is not supplying power to lamps on 
operator panel; perform Data Protec­
tion Sensing Check. 

d. This step applies if voltage other 
than +5v could be measured in step 
b. Problem is lack of +5v. Measure 
from terminal A2TBl-3 to ground. 
If +lOv is not present at terminal 
A2TBl-3, check voltage at circuit 
breaker A2CB2-2. If voltage at 
circuit breakerA2CB2-2 is 10v, re~ 
gulator A2A3 is faulty. If 10v is 
not present, check circuit breaker 
A2CB2, rectifier CR5-6+, and ~l 
AlT2. 

13. Set remaining circuit breakers to ON. 

NOTE 

If any of the following con­
ditions are not met, refer to 
Sequencing Safety Check for 
troubleshooting information. 

14. Press START switch to start spindle 
drive motor. If START indicator does 
not light, check interlocks. Observe 
that spindle motor starts. 

15. Wait 15 seconds (for load heads delay 
to time-out), then manually move actua­
tor forward until heads loaded switch 
transfers. Bit 2 on maintenance panel 
lights when TAG ,LINE SELECT switch is 
set to INTERLOCK. 

16. Check following ADDRESS & CONTROL BUS 
indicators on maintenance panel. 

Correct If wrong, 
Bit State Function check 

0 on Pack On Switch (motor 
will not start) 

1 on Control Switch (motor 
Interlocks will not start) 

o-n 
2 -e-H- Heads Switch 

Loaded 

3 off Not Load Switch 
Heads 

4 on START Switch (lamp 
will not light) 

5 on LOCAL Switch (dc 
voltages dis-
abled) 

6 on Spindle Relay A2K3 
Motor and logic 

7 on* Logic Switch/dirty 
Cooling Air filter 

8 on* Logic Temp Switch/dirty 
filter 

*When on, indicate that temperatur.e is 
normal. 

17. Continue to move actuator forward until 
heads are fully loaded on pack, then 
retract actuator until head/arm cam 
surfaces begin to touch head cam. Stop 
retract motion at this position. 

18. Reconnect yellow leadwire to voice coil. 
It should not retract. If it does per­
form Data Protection Sensing Check. 
(Retract relay A2K5 is de-energized, 
causing emergency 'r.~ract condition.) 

fil1'l ?E7 ,;-/{~z-r 
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Figure 3-4. AC Power Su pp1y Locator 
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LOGIC TEMP 
THERMAL 
SWITCH 52 

I 

LOCAL/REMOTE 
SWITCH 51 

Figure 3-5. 
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DC Power Supply Locator 
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?A 
19. Set UNIT POWER circuit breaker (~) to 

OFF. Carriage must immediately retract 
(simulated emergency retract condition) • 
If not, immediately retract heads man­
ually to prevent them from crashing as 
spindle motor slows. Check retract 
relay A2K5 for sticking and check ac­
tuator for open coil or, broken straps. 

Output Voltagels Check, 

Perform the following check with the drive 
performing continuous 256-track seeks. The 
+5v and -5v adjustment procedures are located 
in Check Power Supply Outputs of Section 2 
in this manual. The other voltages are not 
adjustable. With the exception of the +46v, 
-46v, and +20Y power, all measurements should 
be made by connecting a voltmeter between 
the applicable test point and ground on the 
maintenance panel. The following voltages 
shall be present: 

1. +20 (+2.4, -0.2) vdc. 

2. -20 (-2.4, +0.2) vdc. 

3. +5.10 (±0.05) vdc. 

4. -5.10 (±0.05) vdc. 

5. Measure +20Y by connecting positive ~ 
lead of meter to terminal A2TBl~ and 
negative lead to ground. It must be 
+22 (±2.5) vdc. This terminal board 
is on the wire wrap side of the logic 
chassis. 

6. Measure +46v and -46v at terminal board 
A2TB2 on the back of the logic chassis. 
Ground is available on terminal A2TB2-3. 

a. +46 (±2), vdc at terminal A2TB2-l0. 

b. -46 (±2) vdc at terminal A2TB2-ll. 

Interlock Switches Check 

This procedure verifies that the power inter­
locks are functioning. The pack need not be 
installed. Proceed as follows: 

1. Open cabinet rear door and set LOCAL/ 
REMOTE switch on power supply to REMOTE. 

2. Set all circuit breakers to ON. 

3. Close all covers. 

4. Press START switch (to light indicator). 
Indicator must light; if not, check 
interlock test points specified in 
following step.' If they are all at 
ground, remove lens and lamp; check 
socket for +20v and ground. 
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5. Check interlock circuit at three test 
points on terminal boards on wire wrap 
side of the logic chassis. The follow­
ing test points will be at ground po­
tential if the specified conditions are 
met: 

a. Terminal A2TB2-l5 is at ground if 
+lOv and -lOv circuit breakers aux­
iliary contacts are closed. 

b. Terminal A2TBl-ll is at ground if 
condition a is met and if +46v, -46v 
and ±20v circuit breakers auxiliary 
contacts are closed. 

c. Terminal A2TBl-10 is at ground if 
conditions a and b are met and if 
pack cover is closed. 

d. Terminal A2TBl-14 is at ground if 
conditions a, b, and c are met and 
START switch is on. 

6. Open pack access cover. START indica­
tor must go out; if not, pack cover 
interlock may be defective. 

7. Close pack access cover and note that 
START indicator lights again. 

8. Press START switch (to turn off indi­
cator) and turn off all circuit 
breakers. 

Sequencing Safety Checks 

This procedure verifies that the power se­
quencing interlocks and logic are function­
ing correctly. Start this procedure without 
a pack installed. Proceed as follows: 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack and 
close pack access cover. 

2. Open top cover from rear and remove 
deck cover. 

3. Disconnect voice coil yellow leadwire. 

4. Open cabinet rear door and set all 
circuit breakers to ON. 

5. Press (to light indicator) START switch. 

6. Set LOCAL/REMOTE switch on power supply 
to LOCAL. Observe the following: 

a. Drive motor does not start. If it 
does, check that bit 0 (Pack On) 
indicator of ADDRESS AND CONTROL 
BUS indicators is off. If it is on, 
pack on switch is misadjusted or 
defective, proceed to step b. 
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b. Check that bit 6 (Spindle Motor) is 
off. If on, motor relay A2K3 is 
energized; logic is defective. 
(Motor should not start with pack 
off. Also, if motor does start, 
speed relay A2K2 should not pick: 
without pack installed, lack of 
sector pulses should inhibit speed 
enable. ) 

c. Bit 1 indicator '(Control Interlocks) 
should be on. 

7. Press (to turn off indicator) START 
switch. 

8. Install a scratch disk pack: Open pack 
access cover, install scratch disk pack 
and close pack access cover. Verify 
that bit 0 lights. 

9. Press (to light) START switch. Observe 
effects specified in steps 10 and 11. 

10. Spindle motor must start. If not: 

a. Check for ground at logic pin B12-8A. 
If at +20v, logic is fau1ty~ If at 
ground, wiring or +10v sense of sens­
ing board A2A3 is faulty. (The +10v 
sense is required to pull speed relay 
A2~2 and motor relay A2K3. 

b. Check if motor relay A2K3 is ener­
gized. If it is energized, check 
motor relays A1K1 and A1K2. If they 
are energized, check motor. 

Normally, speed is attained before 
completion of load heads delay 
(15 sec). This energizes speed 
relay A2K2 which, in turn, energizes 
retract relay A2K5. If spindle motor 
is not up to speed before completion 
of load heads delay; speed detection 
enable circuit is disabled by Speed 
Enable FF and speed relay A2K2 re­
mains de-energized. Heads cannot 
load ,during load heads delay. 

11. When up to speed, and with TAG LINE 
SELECT switch set to INTERLOCK, man­
ually move actuator forward until heads 
loaded switch transfers. Bit 2 on 
maintenance panel lights when TAG LINE 
SELECT switch is set to INTERLOCK. 
Holdback relay A2K6 must be energized. 
If not, heads loaded switch is faulty 
or misadjusted. 

12. Press (to extinguish) START switch. 
Motor must not start to slow because 
heads are still loaded. If it does, 
immediately retract heads to prevent 
head crashing and check logic. 

13. Move actuator to reverse stop. Observe 
that pack stops rotating. 
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14. Reconnect voice coil yellow 1eadwire. 

15. Install deck cover and close cabinet 
top cover. 

16. Remove scratch disk pack: Open pack 
access cover, remove scratch disk pack 
and close pack access cover. 

17. Close cabinet rear door. 

Data Protection Sensing ICheck 

This ~rocedure verifies ~hat the sensing 
fun~t10n of board A2A3 w111 prevent writing 
dur1ng an emergency retract. This procedure 
also checks voltage fault detection and 
generates an emergency retract condition. 

1. Install a scratch disk pack: Open 
pack access cover, install a scratch 
disk pack and close pack access cover. 

2. Open cabinet top cover and remove 
deck cover. 

3. Disconnect voice coil yellow 1eadwire. 

4. Set ON LINE/OFF LINE/WRITE DISABLE 
switch to ON LINE. 

5. Set TAG ,LINE SELECT switch on mainte­
nance panel to INTERLOCK. 

6. Set all circuit breakers to ON. 

7. If necessary, press (to turn off 
indicator START switch. 

NOTE 

While performing steps 8 and 
9 observe operator panel 
indicators. 

8. Set LOCAL/REMOTE switch to LOCAL. 
Indicators must not blink except for 
unit number indicator. Drive motor 
must not jerk. 

9. Set LOCAL/REMOTE switch back to REMOTE. 
Indicators must not blink and drive 
motor must not jerk. If conditions of 
steps 8 and 9 are not met: 

a. CheCK transistors A2A3Q4, Q5 and Q7 
(along with their associated cir­
cuitry) on sensing board A2A3. This 
is +10v sense function. Lamp 
drivers and relays A2K2 and A2K3 also 
receive power from, +10v sense cir­
cuit. 

b. If +10v power drops, this sensing 
circuit should drop speed relay 
A2K2 to prevent write power during 
emergency retracts, before remainder 
of dc power decays. 
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10. Set LOCAL/REMOTE switch to LOCAL. 

11. Set ON LINE/OFF LINE/WRITE DISABLE 
switch to OFF LINE. 

12. Discharge emergency retract capacitor 
by temporarily touching voice coil 
yellow leadwire to voice coil terminal. 
Then make sure yellow leadwire is 
disconnected. 

CAUTION 

When performing step 13 move 
heads forward far enough to 
cause heads loaded switch to 
transfer, but not far enough 
so that heads contact each ~ 
other; otherwise, heads will 
be damaged. 

13. Move actuator forward until bit 2 
(Heads Loaded) indicator lights. 

14. Fully retract heads. 

15. Set TAG LINE SELECT switch to FAULT. 
Observe that FAULT bit 2 (Current), 
and bit 4 (-Volt) indicators are on. 
If not: 

a. Current fault is result of write 
driver circuitry sensing that heads 
loaded switch has transferred, and 
that +20v write voltage is off 
because speed relay A2K2 is de­
energized. 

b. -Volt fault is sensed by transistor 
A2A3-Ql because heads are loaded 
and -16v volt emergency retract 
voltage is inadequate when switch 
first closes. 

16. Reconnect yellow leadwire to voice coil. 

17. Press FAULT switch to clear error. 

18. Install a scratch disk pack: Open 
pack access cover, install a scratch 
disk pack and close pack access cover. 

19. Press START switch (to turn on indicator). 

20. After heads load, set UNIT POWER circuit 
breakers to OFF. Observe that carriage 
immediately retracts. This is emergency 
retract function provided by capacitor 
A2C2 and normally closed contacts of 
retract relay A2KS. 

21. Remove scratch disk pack: Open pack, 
access cover, remove disk pack and 
close pack access cover. 

22. Install deck cover and close 'cabinet 
top cover. 

23. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 
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Normal Retract Check 

This procedure verifies that the sensing 
function of board A2A3 allows the actuator 
to retract at the normal controlled velocity 
when system sequence power is dropped. A 
pack need not be installed. Proceed as 
follows: 

1. Open cabinet rear door. 

2. Set LOCAL/REMOTE switch to REMOTE. 

3. Open cabinet top cover and remove 
deck cover. 

4. Make sure voice coil yellow leadwire 
is connected to its proper terminal. 

5. Set TAG LINE SELECT switch on mainte­
nance panel to INTERLOCK. 

CAUTION 
While performing step 6, move 
heads forward far enough to 
cause heads loaded switch to 
transfer, but not far enough 
so that heads contact each 
other, other wise heads will 
be damaged. 

6. Move actuator forward until bit 2 (Heads 
Loaded) indicator lights. An immediate 
hold back force should be encountered. 
If not: 

a. Check for +Sv at maintenance panel. 
If absent, proceed to step b; if 
present, proceed to step c. 

b. Check transistor A2A3Q3 and its asso­
ciated cx:::nponents on sensing board A2A3. 
This transistor holds Sv power on 
during a normal retract until the 
heads unload. 

c. Fault is caused by relay A2K6 mal­
functioning. When heads loaded 
switch transfers, relay A2K6 should 
be energized to connect retract 
capacitor A2C2 to -16v. 

Speed Backup Check 

This procedure verifies that the heads can­
not load until speed is attained. This 
function is normally under logic control; 
however, if the primary speed detection 
logic fails, the speed backup circuitry 
should also prevent the heads from loading 
onto a-slow pack. Proceed as follows: 

1. Open cabinet rear door and set LOCA~/ 
REMOTE switch on power supply to REMOTE. 

2. Verify that +20Y indicator is on. 

3. Open dc power supply front panel. 
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4. Remove protective cover from speed 
relay A2K2. 

CAUTION 

Perform step 5 gently to pre­
vent damage to relay contacts. 

5. Press relay A2K2 clapper. Verify that 
retract relay A2K5 does not energize. 
If it does: 

a. Check pin A2A3Pl-13 (drive motor 
interlock to sensing board A2A3). 
If not ground, motor centrifugal 
switch is malfunctioning •. This 
switch should remain closed (pro­
viding ground) until motor speed 
exceeds about 2,000 rpm. 

b. If test point in step a is ground, 
check transistors A2A3Q6 and Q2 and 
their associated circ~itry on board 
A2A3. 

6. Replace relay A2K2 relay cover. 

7. Close dc power supply. 

8. Set LOCAL/REMOTE switch to LOCAL and 
close cabinet rear door. 

SERVO CIRCUIT CHECKS 

Figure 3-6 is a simplified diagram of the 
servo circuit. This illustration indicates 
the primary test points used for checking 
and adjusting the servo loop along with a 
brief explanation of the various signals, 
their test points, and the applicable check­
out procedure. Servo test point waveforms 
for various forward seek lengths are shown 
in Figure 3-7. 

General Checkout Criteria 

Of the procedures listed in Figure 3-6, only 
the procedures listed below are adjustments, 
the remainder are checks to verify proper 
operation: 

• Velocity Gain Adjustment 

• Coarse Position Gain Adjustment 

• Integrator Gain Adjustment 

• Fine position Offset Adjustment 

Because the servo circuit is closed loop, 
all of the signals are interacting. There­
fore, misadjustments may cause seek diffi­
culties that appear to be hardware malfunc­
tions. Check all adjustments before initi­
ating detailed trouble analysis procedures. 
All adjustments should be checked if any 
servo loop cards have been replaced. All 
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adjustments must be made on a th~ly stable 
unit with the deck cover installed. For 
thermal stabilization, perform 256-track 
repeated seeks for 15 minutes. 

Velocity Gain Adjustment 

This procedure adjusts the gain of the velo­
city signal applied to the summing amplifier. 
The purpose of this procedure is to adjust 
the track following capability. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover, remove 
customer disk pack (if installed). In­
stall a scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door and set UNIT POWER 
circuit breakers to OFF. Remove logic 
chassis card cover. Connect Off Line 
Tester to drive per installation ihstruc-. 
tions in the Reference manual. 

3. Set oscilloscope control settings as 
follows: 

• CH 1 VOLTS/DIV: 100 mv 

• A TIME/DIV: 5 ms 

• A TRIGGERING: positive/Internal 

• MODE TRIGGER: CHOP 

4. Connect oscilloscope to drive as foll~: 

• CHI to test point D on card C30 (Fine 
position Signal, A2405). 

• A Triggering to test point Y on card 
C30 (square wave generator, X2502). 

5. Perform 15 minutes of 256-cylinder re­
peat seeks for thermal stabilization 
and stop heads at cylinder 000: Set 
UNIT POWER circuit breakers to ON. 
Press START switch to start spindle 
drive motor and to load heads. Using 
Off Line Tester, command drive to per­
form 256-cylinder repeat seeks for 15 
minutes. Stop heads at cylinder 000. 

NOTE 

Perform test at cylinder 000 
and then retest at cylinder 822. 

6. Enable square wave generator: Remove 
back panel from cabinet rear door. 
Connect a wire from C30-0lA to C30-l6B. 

7.'Adjust vertical position control on 
scope to move trace up until area "A" 
in Figure 3-8 is centered on the middle 
graduation of scope. 
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Set to complement of nwnber of tracks to 
go. Incremented by each Gated Cylinder 
Pulse. Counter is full (1023) when T-O. 

TESTED BY: 

~~'""'C"\ 
1/0 

INPUT 

CYL 
PULSES 

AZ3-ZA 
OFF 

Provides analog error signal proportional 
to distance to go. lOv till T< 128 then steps 
down. Output t1wn controlled by OIA con­
verter. (Output equals 0 volts when T=O). 

TESTED BY: 
Position Converter Output Check 

I REV SEEK 

A27-9B ~ 
POSITION 

CONVERTER A27.TP-B 

Generates position error signal. :\on­
linear feedback varies gain during last 
128 tracks. Staircase output from position 
converter is smoothed hv sawtooth output 
from velocity integrator. 

TESTED BY: 
Integrator Gain Ad,ustment 
Long Seck Check 
Coarse Position Gain ... \djustnH'llt 

DESIRED I 
VELOCITY 
FUNCTION 

GENERATOR A27, TP-C 

SET FWD 
(SHEET 3) SEEfL-

DESIRED VELOCITY 

+5V 

-14 

COARSE VEL ADJ. 

~ ENABLE I ~r-- ~ 
TESTED BY: 

Course Position Gain Adj. ENABLE 

COARSE 

Provides positive bias t~ summin~ amplifier 
during Load sequences. This causes forward 
veloei ty of 7 ips. 

TESTED BY: 
Return to Zero Seek 
(Cyls 000 and 822) 

Provides negative bias to swnming 
amplifier during RTZ sequences. This 
causes reverse velocity of 7 ips. 

TESTED BY: 
Return to Zero Seek 
(Cyls 000 and 822) 

Provides control based on position error 
signal (which tends to increase voice coil 
current) with velocity signal (which tends 
to decrease current). Voice coil current 
is zero when SUlll of inputs is at null. 
(- =Re,·; + =Fwd). 

I 
SUMMING (+:FWO) 
AMPLIFIER 827- 5A 

CURRENT 

VOICE 
COIL 

Clamped off until T·- 1211. Then 
provides sawtooth that i8 integrated 
representation of vclocit.v bctwcC'11 
cylinder pul:-:;cB. Output is positivc­
going during forward seeks. 

TESTED BY: 
Integrator Gain Ad,ustlllent 
Velocity Transducer Cain Uniformity 

I lligh \vhcn ou Pllt of \"f'locity illtpgr:1tor 
indic:1tcs thnt position ha~ tr:1vcUC'u ahout 
onc-h:llf track since last cylinuC'r pulse. 
}\lso high if either forward or rcvcrsc 
EOT is up. Pulled low by /.:atpd cylindcr 
Jlulses. 

FROM FI NE SERVO 
SHEET 3 

J 
FINE' E) SENSE 

A27, TP-E 

t 
Tc~t point providing voltage proportional 
to voice coil current. :\Ia.'{inlum until 
position error and velocity Signals cancel 
(accelerate phase); returns to zero to 
mo.illtain GO ips (coast phase); switches 
polarity at T< 128 (brake phase); and re­
turns to zero (stopped). 

Adjusts gain of velocity integrator so that 
its sawtooth waveform is of correct ampli~ 
tude to cause smooth ramp output from 
desired velocity function generator. 

TESTED BY: 
Integrator Gain Adjustment 

VEL 
XDCR 

A27, TP-D 

+ INTEGRATED VE LOCITY I TESTED BY: 

Fine En:l.bl~ Switching L('vd 

I START SEEK 

T~ I 
A25-16B 

FWD + REV EOT 

FINE b--------J 
FF 

iJi::;ahlcs coarse gate and cnaLles finc gate. 
Fille also disables (clamps off) velocity 
integrator and enables On Cylinucr uctcc­
tion. 

TESTED Ill': 
Fine Enahle Switching Level 

Set for optiIllWll servo performance. 

TESTED BY: 
Velocity Gain Adj. 

~ 
VELOCITY 

GAIN 
ADJUSTMENT 

Figure 3-6. Servo System Test Points (Sheet 1 of 3) 
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w 
I 

I-' 
.c=. 

co 
w 
w 
o 
CO 
I-' 
o 
o 

w 

SEEK 

NO DIBITS + REV EOT PULSE 

CYL PULSE 

A25,TP-G 

EOT ENABLE 
INTEGRATOR 

UNLOAD HEADS. SPEED 

IFWO • A25 -4B 

REV 
1--....... -+-•• A25-5B 

VELOCITY 1ft> P INTEGRATED VELOCITY ! I 
FROM SHEET I • A2500 • 

SERVO 
HEAD 

A30-5B 

A25 

T"-' 
Provides sa' .... 1ooth wavcfornl whose all1plitudc 
is proportional to distance travelled. Output is 
positive-going during forward s('eks. Output is 
clamped to zero volt when A25C5 is on (A25, TP-G 
is Ov). This occurs during non-spck conditions, 
reverse EaT pulse, (or no dibits) and each cylinder 
pulse. Output increases with distance (velOCity 
integrated with time) when A25, TP-G is +14v. 

TESTED BY: 
Return to Zero Seek (Cyls 000 and 822) 
Se('k into Forward EaT 

~ IS 
~ 

TO SHEET 3 

Separate dibits. If observing dibits at 
TP-X. -TP-W is negative during positive 
transition: TP-X is negative during 
negative dibit transition. 

,Go .s Gf~/l: 

r' 
TP-B is -12v until integrated velocity is 
more negative than -1. 28v. Output then 
goes to +12v (causing Reverse EaT Enable 
to go low) until integrated velocity is more 
positive than -1.IOv. 

EVEN (NEG) OIBITS 

High for 600 nsec to indicate sensing of 
their respective dibits. 

;-/P i,./ 

r?'X J
A 

-f...j ",)<:: . 
"/ 'i (""-

II 
. /1/:',,-:'1 -J 

Figure 3-6. Servo System Test Points (Sheet 2 of 3) 

Indicates forward EaT (error). Set by 
even dibits with Forward EaT Enable 
high. Cleared by odd dibits. Reverse 
EaT, or heads unloaded. 

TESTED BY: 
Seek into Forward EaT 

/ 
A22-17A 

NOTE·. 

CD TEST POINT IS GND TO ENABLE GATE 
WHEN NAMED FUNCTION IS ENABLED. 
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co 
w 
w 
o 
CO 
I-' 
o 
o 

III 

w 
1 
I-' 
lJ1 

Track servo signal is double-inverted 
for seek to odd track. With TP-F=Ov 
C30Q2 is turned on. 

TESTED BY: 
Long Seek Test 
One Track Seek Test 

Provides position error signal via fine 
gate during last one-half track of seek. 
Signal phasing is selected to oppose velocity 
signal. Therefore, signal slope is negative­
going during last one-half track of forward 
seeks and positive-going during last one-half 
track of reverse seeks. 

1-r~ 
TESTED BY: 
One Track Seek Test 

TRACK 
SERVO 
SIGNAL 

CYL I ,,' • A30- 8B 

DETECT ' , • A30-7B 'PULSE -::u y 
LSE JL A23 - 2A 

Cylinder Detect A (L2301). ' 
Cylinder Detect B (L2300). 
Cylinder pulse is generated when A and B 
are both high. L2300 switches low when 
positive-going track servo Signal exceeds 
+0.4v; it switches back high when negative­
going signal reaches zero volt. L2301 
switches low when ncgative-going track 
servo signal is morc negative than -0.4v; 
it switches back high when positive-going 
signal reaches zero volt. Combination of 
these two effects results in cylinder pulse. 

TESTED BY: 
Cylinder' Pulse Switching Level Check 

® 
C30,TP-F 

A26-12B 

~A26-9B 

TP is low when heads are close enough to be con-' 
sidered On Cylinder. When fine position signal is 
negative-going from a positive polarity (reverse 
seek), TP-B goes low when signal is less than 
+0. 3v and stays low until fine position signal is 
morc negative than -0.7v. When fine position 
signal is positive-going from negative polarity 
(forward seek), TP goes low when signal is less 
negative than -0. 3v and stays low until fine posi­
tion signal is greater than +0.7v. TP cannot go 
low unless heads are loaded and Fine FF is set. 

TESTED BY: 
Velocity Gain AdjustnH'nt 

0" Cy1<,,'.o '100';'" Le,-01 n.d 

Switches low when A28, TP-B goes low 
switches high (to set On Cylinder FF) 

TO SHEET 2 ( A )r-<ii--_._--! 

I""·' 
Nominal is -2v. Range from 
o min. gain to -12v max. gain. 

TESTED BY: 
Track Servo Amplitude Check 
AGe Amplifier Check 

/'''.'' 
Provides analog signal used as track servo sii,'l1al. /C30'TP_~ 
Polarity is negative when servo head is sensing I.!J 
outer guard band (reverse EaT) or if odd (positive) 
dibit component is greater than even (negative) 
dibit component. 

Track Servo signal is singlely inverted. 
Seek is to odd track. With TP-G=Ov, 
C30Q2 is turned on. 
FP is off. (+14v=Odd Cyll 

C30-04 

" OFFSET 
(FROM SHEET I) 

TESTED BY: 
/

1. 75 ms later. 

On Cylinder Delay Check , , 

tl ~ FINE GATE 
'\ (SHEET I) 

Provides fill(' servo signal to On C"lilldel' 
tkt:'ction anu sUDlnJillg rllllplifiC'l' •. 

A28,TP-C 

I 
A28-,8A 
ON CYL 

ELECT 
OFFSET 

ADJ 

+ Switches high when On Cylinder 
Enable goes high. Switches low 
(to clear On Cylinder FF) 800 
microseconds 'later. 

"permits slight offset oC read/write heads Crom 
nominaltrack centerline. TP-E is positive when 
controller command calls Cor head movement 
toward spindle. TP-E is negative Cor command 
of head movement away from spindle. 

TESTED BY: 
Carriage OCfset Voltage Check 

NOTES: 
CD TEST POINT IS +l4V (DISABLING GATE) 

WHEN ODD CYL FF IS SET, 

® TEST POINT IS GND (ENABLING GATE) 
WHEN ODD CYL FF IS SEt 
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Figure 3-6. Servo System Test Points (Sheet 3 of 3) 
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en 

co 
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w 
o 
CO 
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o 
o 

txl 

SIGNAL 

@ TRACK SERVO 

® ON CYLINDER ENA8LE 

© FINE SERVO 

@ FINE GATE 

® VELOCITY TRANSDUCER 

® SUMMING AMPL 

® CURRENT 

@ DESIRED VELOCITY 

NOTE: 

TEST 
POINT 

C30 -78 

A28-TP8 

C30 -88 

A27-IOA 

A27-TPF 

827-5A 

A27-TPE 

A27-TPC 

I. SYNC (-) ON FORWARD SEEK (A27-12A) 

VERT 
SCALE 

I MS/CM 
2 TRACK SEEK 

HORIZONTAL SCALE 

I MS/CM 5- MS/CM 
.16 TRACK SEEK 256 TRACK SEEK 

10 MS/CM 
822 TRACK SEEK 

I V/CM , 10 I ~ I I I •...............................•............. _ ........ _ ...................... . 

...... -- ... -.-..... ....................................... """"'" 

5V/CM •••• 

IV/CM •••• 

5V/CM •••• 

SEE INSERT 1~5~~lttltl illl ij~ilttttl ~t1~ttf!ll 
5V1CM •••• 

2V1CM •••• 

SEE INSERT l~!~ttIJI111III !1!iltttlll.lJI~l!111 
T<12S J T< 128J 

8P54 

Figure 3-7. Forward Seek Waveforms 



8. Adjust velocity gain pot (middle pot) 
on A27 until first overshoot (point 
"B" on Figure 3-8) is between 200 to 
300 mv (2 to 3 divisions) below center 
graduation of scope. 

9. Adjust vertical position knob on scope 
t9 move trace until area "C" (of Figure 
3-9) is centered on middle graduation 
of scope. The first overshoot (point 
"D" of Figure 3-9), must be between 
200 to 300 mv (2 to 3 divisions) above' 
the center graduation on scope. If 
overshoot is too high or too low, read­
just velocity gain pot so that both 
positive (point "D", Figure 3-9) and 
negative (point "B", Figure 3-8) over­
shoots have at least an 80% occurrence 
within 200 to 300 mv. 

10. When adjustment is complete, remove 
wire used to enable square wave gener­
ator. 

11. Perform Coarse position Gain Adjustment 
immediately. 

Coarse position Gain Adjustment 

This procedure must be done in conjunction 
with the Velocity Gain Adjustment and the 
Integrator Gain Check and Adjustment pro­
cedures. These procedures interact with each 
other and must be repeated to verify that 
both procedures meet their requirements. 

NOTE 

The Course position Gain Adjust­
ment must be made when thermal 
stabilization exists. It is 
not an indication of malfunc­
tion if the requirements of 
this adjustment are not met 
during extreme limits of oper­
ation, such as prior to warmup 
or after several hours of 
continuous seeking. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack acces,s cover and 
remove customer disk pack if installed. 
Install scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door. Set UNIT POWER 
circuit breakers to OFF. Remove logic 
chassis card cover and cabinet rear 
door panel. Connect Off Line Tester 
to drive per installation instructions 
in Reference manual. 

3. Set oscilloscope control settings as 
follows: 

83308100 B 

• CH 1 VOLTS/DIV: 0 .5 

• CH 2 VOLTS/DIV: 1 

• A and B TIME/DIV: 10 ms 

• A TRIGGERING: Negative/External 

4. Connect oscilloscope to drive as 
follows: 

• CH' 1 to test point D on card C30 
(Fine Position Signal, A2405). 

• CH 2 to test point E on card A27 
(Summing Amp Output, A2206). 

• A TRIGGERING to wirewrap pin A27-12A 
(Forward Seek, A2001). 

5. Command drive to perform 256-cylinder 
repeat seeks with either a Read or Write 
operation after each-seek: Set UNIT 
POWER circuit breakers to ON. Press 
START switch to start spindle drive 
motor and to load heads. Using Off 
Line Tester, command a 256-cylinder 
repeat seeks with a Read or Write 
operation after each seek. 

6. Adjust coarse position gain (top pot) 
A;{7 on ~ so that point A (Figure 3-10) 

lies between the 14th and 15th negative 
pulses. Allow the drive to access at 
this adjustment for 1 minute to allow 
temperature stabilization. Readjust 
if necessary. 

7. Proceed to Integrator Gain Adjustment 
and then return to step 6 of this,pro­
cedure. Repeat until both adjustments 
meet their respective limits. 

8. If the requirements of steps 6 and 7 
are met go to step 9. If requirements 
of steps 6 and 7 cannot be met, trouble­
shoot drive servo logic (refer to Servo 
Margin Test procedure) • 

9. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover, remove disk 
pack and close pack access cover. 

10. Disconnect Off Line Tester: Set UNIT 
POWER circuit breakers to OFF. Dis­
connect Off Line Tester from drive. 
Install logic chassis card cover and 
cabinet rear door panel. Set UNIT POWER 
circuit breakers to ON and close cab­
inet rear door. 

Integrator Gain Check and Adjustment 

This procedure must be done in conjunction 
with the Coarse Position Gain Adjustment 

3-17 



ascI LLascaPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIV 
CH 1- 100 MV/DIV 
CH 2 - NOT USED 

TIME / DIV 
A- 5 MS/DIV 
B - NOT USED 

TRIGGERING 
A- POS/EXT ON C30-TPV 
B- NOT USED 

PROBE CONNECTIONS 
CH I TO C30-TPD 

CH 2 NOT USED 

-I- -- -- -I- --' -I- I-I- -~ -roo -

A 

, 
1\ ,/\ jl'\. i\ /\ /.\. f\h '" .It 

VIV' 'V vv '~'W' '\7 ~'\:I ~ "I' 
, 

- -I- B -- -- -- -- -I- -I- -I- -- -

~ 

8P55 

Figure 3-8. Velocity Gain Waveform (Preliminary) 

ascI LLascaPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIV 

CH I - 100 MV/ DIV 
CH 2 - NOT USED 

TIME / DIV 
A- 5MS/DIV 
B - NOT USED 

TRIGGERING 
A- POS/EXT ON C30-TPV 
B- NOT USED 

PROBE CONNECTIONS 
CH I TO C30-TPD 

CH 2 NOT USED 

I- -I- -..... ->- -- -I- D _+ -- -roo 
----- ----- ------------------~ -----

-f- -

c 

, , / V'" V '\.1 "VI 

I- -I- -- -- -I- -- -I- -I- -I- -- -

8P56 

Figure 3-9. Velocity Gain Waveform (Final) 
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OSCILLOSCOPE SETTINGS 
~ -,- -r- -f- -r- -- -r- -- -- -- -

LOGIC GND TO SCOPE GND ----- ----- --------------------~----~--- -- - -- -- ---

VOLTS IDIV 
CH 1-' 0.5V/DIV 
CH 2 - IV/DIV 

TIME I DIV (MAGNIFY 8Y 10) 
A- 10 MSI DIV 
8 -IOMS/ DIV 

TRIGGERING 
A- NEG/EXT ON A27-12A 
8- NOT USED 

PROBE CONNECTIONS 
CH I TO C30-TPD 

CH 2 TO A27-TPE 

I-

r-

-tftfH-

" - -
'=K --- ~ A 

. ~ 

,. 

-
- - - - - - --~ 
-r- -f- --

ETC 4 3 

.\ ./\ I 
CH2 

~ J ~K. ~I-- \ I I 
CH I 

--~- -'---\ V- -- ---
- f- - - -~ -r- -

2 I 

BP57 

Figure 3-10. Coarse Position Gain Waveform 

procedure. The adjustments in these pro­
cedures interact with each other and must 
be repeated until both procedures meet 
their requirements. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove cus tomer disk pack (if installed). 
Install a scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: 
Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. Remove 
logic chassis card cover and rear door 
panel. Connect Off Line Tester to 
drive per installation instructions 
in Reference manual. 

3. Set oscilloscope control settings as 
follows: 

• CH 1 VOLTS/DIV: 0.2 

• A TIME/DIV: 2 ms 

• A TRIGGERING: Negative/External 

• HORIZ DISPLAY MAG: XIO 

4. Connect oscilloscope to drive as follOO5: 

• CH 1 to test point C on card A27 
(Desired Velocity, A2705) 

• A TRIGGERING TO wirewrap pin A27-llA 
(Coarse, K220l) 

83308100 B 

5. Command a continuous repeated seek 
between cylinders 000 and 032: Set 
UNIT POWER circuit breakers to ON. 
Press START switch to start spindle 
drive motor. Using Off Line Tester, 
command drive to continuously seek 
between cylinders 000 and 032. 

6. Adjust scope controls to display 
waveform shown in Figure 3-11. 

7. Observe waveform on scope. Forward 
and reverse seek waveforms should 
have smooth slopes and contain no 
discontinuities other than 100 to 500 
mv transient spikes (The last discon­
tinuity, just before the waveform 
settles out to about 0.7 volt, is 
normal. This is the point that the 
integrator gain increases when the 
Fine FF sets). 

8. Observe last transient spike (refer 
to Figure 3-11); it should be ~30 mv. 
Ideally, there should be no step, only 
a transient spike (refer to ideal 
insert in Figure 3-11) . If not within 
limits, go to step 9. If within limits 
go to step 10. 

f3 017 Q,4/) 
9. If required, adjus~potentiometer on 

Ai7 to bring the step at the last 
transient spike to ~30 mv. 

10. Return to step 6 of Coarse position 
Gain Adjustment. When the requirements 
of this procedure (Integrator Gain 
Check and Adjustment) and the Coarse 
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OSCILLOSCOPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIV 
CH I - 0.2V/ DIV 
CH 2 - NOT USED 

TIME / DIV (MAGNIFY BY 10) 
A- 2 MS/ DIV 
B - NOT USED 

TRIGGERING 
A- NEG/EXT ON A27-IIA 
B- NOT USED 

t- .-
~-----t U ~ . '--

, 

-::\(- """"" 

-----............l ----

-=:. + I t +r -I- -
I :.--- \ --- --- -- -- --- -- -----..... 1 " i' 

/ 
I ~ r \ 

~' I' , 
/ - J I .1. , ., " 

!- I -r 
I 1 /' 
\ 

-- --- ---- - - -- -- ----- ---~-..:-:; 
f'.~ ___ 

- - ---

FWD 
SEEK 

REV 
SEEK 

I- -- -I- - .... -- -- -I- 1-- -I- -
PROBE CONNECTIONS (USE lOX PROBES) 

CH I TO A28-TPC 

CH 2 NOT USED 

I 

NORMAL DISCONTINUITY 8P58 

Figure 3-11. Velocity Integrator Waveform 

position Gain Adjustment are met, pro­
ceed to step 11. 

11. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover, remove disk 
pack and close pack access cover. 

12. Disconnect Field Test Unit from drive: 
Set UNIT POWER circuit breakers to OFF. 
Disconnect Off Line Tester from drive. 
Install logic chassis card cover and 
cabinet rear door panel. Set UNIT POWER 
circuit breakers to ON and close cabi­
net rear door. 

Servo Margin Test: 

This procedure is intended to be a trouble­
shooting aid and not an adjustment procedure. 
Perform this test after adjusting the veloc­
ity gain, coarse position gain, and integra­
tor gain. 

3-2Q 

1. Perform steps 1 through 5 of the Coarse 
Position Gain Adjustment procedure and 
then return to step 2 of this procedure. 

2. Adjust coarse position gain (top pot 
on card A27) so that. point A of Figure 
3-10, lies on the 7th negative pulse. 

3. Perform five minutes of random access 
seeks (no read/write functions). No 
access errors should occur. 

4. Access errors indicate: 

a. Velocity gain misadjusted.· 

b. Velocity tranducer defective. 
Excessive velocity drift causes 
point A shown on Figure 3-10 to 
move towards first pulse. 

c. Defective servo cards or servo head. 
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5. Readjust coarse position gain (top pot 
on card A30) so that point A (Figure 
3-10) lies between 14th and 15th negative 
pulses. 

6. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover, remove disk 
pack and close pack access cover. 

7. Disconnect Off Line Tester: Set UNIT 
POWER circuit breakers to OFF. Dis­
connect Off Line Tester from drive. 
Install logic chassis card cover and 
cabinet rear door panel. Set UNIT 
POWER circuit breakers to ON and close 
cabinet rear door. 

On Cylinder Delay Check 

This procedure is intended as a useful 
troubleshooting aid and is not an adjustment. 

1. Install a scratch disk pack: Press 
START switch to stop spindle motor. 
Open pack access cover and remove 
customer disk pack (if installed). 
Install scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: 
Open cabinet rear door and set the 
UNIT POWER circuit breakers to OFF. 
Remove logic chassis card cover and 
cabinet rear door panel Connect Off 
Line Tester to drive per installation 
instructions in the Reference manual. 

3. Set oscilloscope controls as follows: 

4. 

• CH 1 VOLTS/DIV: 1 

• CH 2 VOLTS/DIV: 1 

• A and B TlME/DIV: V'fES1J I')<J 
• A TRIGGERING: ~af~ 

• MODE TRIGGER: CHOP 

Connect oscilloscope to drive as 
follows: 

• CH 1 to test point B on card A28 
(On Cylinder Detection, 12101) 

• CH 2 to wirewrap pin A28-08B 
(On Cylinder 12104) 

• A TRIGGERING to test point B on 
card A28 

5. Command drive to perform one-cylinder 
repeated seeks: Set UNIT POWER cir­
cuit breakers to ON. Press START switch 
to start spindle motor and to load 
heads. Off Line Tester, command drive .": 
to perform one-cylinder repeated seeks. 

83308100 B 

6. Observe scope and determine time 
channel 1 is a logical 1. It shall 
be a logical 1 for 4.75 (±0.5) ms. 

7. Observe scope and determine time chan­
nel 2 is a logical O. It shall be a 
logical 0 for 7.0 (±1.0) ms. 

8. If requirements of steps 6 and 7 are 
not within limits, check card A28. If 
requirements are met, go to step 9. 

9. Disconnect Off Line Tester and scope: 
Press START switch to stop spindle 
motor. Set UNIT POWER circuit break­
ers to OFF. Disconnect Off Line Test­
er and scope connections. Install 
cabinet rear door panel and logic card 
cover. Close cabinet rear door. 

10. Remove scratch disk pack: Open pack 
access cover, remove scratch disk 
pack and close pack access cover. 

Fine Position Offse!~_heck and Adjustment 
(Servo Offset Null/DC Offse~ Adjustment). 

The intent of this procedure is to check 
(and if required, to adjust) the odd-to-' 
even servo track signals for a null and to 
check/adjust the track servo a signal null. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if instal­
led). Install a scratch disk pack and 
close pack access cover. 

2. Install test equipment: Open cabinet 
rear door and set UNIT POWER circuit 
breakers to OFF. Remove logic chassis 
card cover. Install test equipment 
as follows: 

a. Connect Off Line Tester to drive 
per installation instructions in the 
Reference manual. 

~b. Insert head alignment card in card 
location· C23. 

c. Connect null meter to test points X 
and Z of head alignment card. 

3. Set ON LINE/OFF LINE/WRITE DISABLE 
switch on maintenance panel to WRITE 
DISABLE. 

4. Set switches on head alignment card as 
follows: 

• R/W-SERVO switch to SERVO 

• Xl/X.l switch to Xl 

• N/P switch to P 
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NOTE 

Perform 15 minutes of 256-cyl­
inder repeat seeks (access 
seeks only) for thermal stabil­
ization. 

5. Command a direct seek (access only) to 
cylinder 490. 

6. Steps 7, 8, and 9 adjust the odd-to­
even servo track signals to a null 
(servo electrical offset null adjust­
ment). If unable to perform any of 
these adjustments, refer to Servo Fine 
position Maintenance Criteria. 

7. Note null meter reading at cylinder 490. 

8. Command a direct seek to cylinder 491 
and note meter reading. 

9. If the meter reading at cylinder 491 is 
not equal to the meter reading at cyl­
inder 490, adjust the bottom potentio­
meter on card C30 so the reading at 
cylinder 491 moves toward the reading 
at cylinder 490. Switch between cyl­
inders 490 and 491 while adjusting 
potentiometer until readings are equal. 

10. Steps 11 to 14 adjust the track servo 
signal to null. This is the switchable 
offset (dc offset) adjustment to signal 
derived from track servo preamp. If 
unable to perform adjustment, refer to 
Servo Fine Position Maintenance Criter~ 
ia. 

11. Command a seek to cylinder 490 and note 
meter reading. 

12. Toggle the N/P switch on the head align­
ment card and adjust the top potentio­
meter on card at C30 so that the posi­
tive and negative readings move towards 
each other. Repeat procedure until 
readings are equal to within 2 mv. 

13. Command a seek to cylinder 491 and 
verify track servo signal null (using 
N/P switch). If meter reading is not 
nulled, repeat procedure starting at 
step 5. If reading is nulled, go to 
step 14. 

14. Make note of N/P meter readings at cyl­
inders 8 and 800. Do not readjust 
potentiometers. If P-N differences 
are greater than 20 mv at cylinders 8 
and 800, refer to servo Fine Position 
Maintenance Criteria. If less than 
20 mv go to ~tep 15. 

15. Disconnect test equipment: Press START 
switch to stop spindle motor. Set 
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UNIT POWER circuit breakers to OFF. 
Disconnect Off Line Tester, head 
alignment card, and null meter. In­
stall logic card cover. 

16. 
/b'c~/JTcA 

RemoveACE disk pack: 
cover, remove CE disk 
pack access cover. 

Open pack access 
pack and close 

17. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

Fine Position Test 

NOTE 

The requirements of the Fine 
Position Offset Check and Ad­
justment must be met before 
performing this test. 

This test checks the track following capa­
bility of the drive and runout of the spin­
dle. Runout is the degree to which a 
rotating object rotates off center. Too 
much runout causes the object to wobble or 
vibrate. Runout of the pack and spindle 
are additive, therefore a pack with known 
characterisitcs must be used (preferably a 
CE pack). 

1. Install a disk pack: Press START 
switch to stop spindle motor. Open 
pack access cover and remove customer 
disk pack (if installed). Install. CE 
disk pack and close' pack access cover. 

2. Connect Off Line Tester to drive: 
Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. Remove 
logic chassis card cover and cabinet 
rear door pack panel. Connect Off 
Line Tester to drive per installation 
instructions in Reference manual •. 

3. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 10 mv 

• A TIME/DIV: 2 ms 

• A TRIGGERING: positive/External 

• HORIZ DISPLAY MAG: XIO 

4. Connect oscilloscope to drive as 
follows: 

• CH 1 to wirewrap pin C30-09B (Fine 
Position Signal, A2407) 

• A TRIGGERING to wirewrap pin B2l-l0B 
(Index, X270l) 

5. Command direct seek to cylinder 400: 
Set UNIT POWER circuit breakers to ON. 
Press START switch to start spindle 
drive motor and to load heads. Using 
Off Line Tester, command a direct seek 
to cylinder 400. 
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NOTE 

The signal measured in step 6 
is the 60 Hz component of the 
displayed waveform. The wave­
form in Figure 3-12 is typical 
and may vary from drive to drive. 

6. Observe waveform on scope. The average 
peak-to-peak value of the observed 
waveform should not exceed +150 or -150 
mv. If value is within requirements,go 
to step 7. If value exceeds require­
ments, go to step 9. 

7. Rotate pack 90 degrees: Press START 
switch to stop spindle drive motor. 
Open pack access cover. Remove disk 
pack, rotate disk pack 90 degrees and 
install disk pack. Close pack access 
cover. Press START switch to start 
spindle drive motor and to load heads. 
Command direct seek to cylinder 400. 

8. Observe waveform on scope. The average 
peak-to-peak value should not exceed 
requirements of Figure 3-12. If value 
exceeds requirements, go to step 11. 
If within requirements, go to step 9. 

9. Observe waveform on scope to determine 
where Fine Position signal synchronizes 
with Index (Figure 3-12). 

10. Rotate pack 90 degrees: Perform step 
7 of this procedure and then go to 
step 11. 

CSCI LLCSCCPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIV 
CH 1- 10 MV/DIV 
CH 2 - NOT USED 

TIME / DlV 
A- 2 MS/DIV 
B - NOT USED 

TRIGGERING 
A- paS/EXT ON 821-108 
B- NOT USED 

PROBE CONNECTIONS 
CH I TO C30-098 

NOTE 

The point at which Index and 
the Fine Position Signal syn­
chronizesmay be different 
from pack to pack. However, 
the sync point (Index) will be 
the same for the pack under 
test, no matter how many times 
the disk pack is removed, ro­
tated, and installed on the 
spindle because Index is derived 
from a pre-recorded code that 
was written on the disk pack 
servo track surface. 

11. Observe waveform on scope to determine 
where Fine position Signal synchronizes 
with respect to Index. 

a. If the waveform coincides with the 
sync point as observed in step 9, 
the probe 1m is disk pack runout. 
Replace pack with a known good pack 
and repeat procedure starting at 
step 5. 

b. If the waveform does not coincide 
with the sync point as observed in 
step 9, the problem is a defective 
spindle or servo head. Replace 
spindle or servo head and repeat 
the procedure. 

+150 MV 

-150 MV 

CH 2 NOT USED 8P59 

Figure 3-12. Fine position Signal Modulation Waveform 
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Positioner Of {set Check 

1. Install CE disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover and remove cus­
tomer disk pack (if installed). Install 
CE disk pack and close pack access 
cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door and set UNIT POWER 
circuit breakers to OFF. Remove logic 
chassis card cover. Connect Off Line 
Tester to drive per installation in­
structions in Reference manual. 

CAUTION 
The CE disk pack contains 
specially recorded tracks of 
data. Extreme care must be 
taken so that this data is 
not modified or destroyed. 

3. Open rear door and set ON LINE/OFF LINE/ 
WRITE DISABLE switch to OFF LINE. 

4. Set UNIT POWER circuit breakers to ON. 

5. Load Heads: Press START switch to 
start spindle drive motor and to load 
heads. 

6. Connect meter to test point E on card 
cao. 

7. Set CARRIAGE OFFSET switch to FWD. 

8. Measure the voltage test point E on card 
C30. It shall be -1.370 ±0.14 volts 
(200 microinch forward offset) • 

9. Set CARRIAGE OFFSET switch to REV. 

10. Measure the .voltage test point E card 
C30. It shall be +1.370 ±0.14 volts 
(200 microinch reverse offset) . 

11. Remove CE disk pack. Press START switch 
to stop spindle drive motor. Open pack 
access cover, remove disk pack and 
close pack access cover. 

Servo Fine Position Maintenance Criteria 

Servo loop and servo data offset effects may 
be so large that the switchable offset 
(servo offset null) and electrical offset 
(dc offset) adjustments will not reduce 
error to acceptable limits. If unable to 
complete these adjustments, replace card 
at C30 or A27 for servo offset null, or 
replace card at A30 or servo head/arm assem­
b~y for the dc offset adjustments. 
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Dirty rails may affect null adjustments. 
If this seems to be a problem, seek to cyl­
inders (460-461 instead of 490-491) and 
perform servo'electrical offset null and dc 
offset adjustment procedures. If require­
ments can be met at cylinders 460-461, clean 
rails and repeat adjustment procedure at 
cylinders 490-491. 

P-N readings may deviate up to 20 mv at ex­
treme cylinder positions (such as 8 and 800). 
This effect is normally due to variations in 
the disk pack air currents and head cable 
stresses at extreme positions. However, if 
mechanical parts have been changed (heads, 
carriage, head cable bracket, etc.), mechan­
ical stresses may have developed which cause 
excessive deviation (P-N readings) at extreme 
cylinder positions. If P-N readings do not 
meet requirements at cylinders 8 and 800, 
check the following: 

1. Check head cables for binding, kinking, 
twisting, or oil canning. 

2. Check that head cables are properly 
clamped in clamping block, that cables 
have equal stress, and that none of the 
shields protrude from the rear of the 
clamping block. 

3. Check clamping block to see if it is 
twisted or bent. 

4. Check for blockage that could affect 
air flow in pack area (clogged air 
filter, obstructions, etc.). 

Seek Timing Checks. 

Introduction 

The seek timing checks verify correct over­
all servo loop operations. These tests are 
not necessarily requirements. Failure to 
pass any of these tests, however, indicates 
potential degraded performance that may cause 
difficulties at a later time. Steps 1, 2, 
and 3 immediately following prepare the drive 
for the seek timing checks. Steps 4 and 5 
return drive to system operation. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed). 
Install scratch disk pack and close 
pack access cover. 

2. Install Off Line Tester: Open cabinet 
rear door and set UNIT POWER circuit 
breakers to OFF. Remove logic chassis 
card cover. Remove rear door panel. 
Connect Off Line Tester to drive per installa­
tion instJ:uctions in the Reference nanual. 
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3. Perform all Seek Timing Checks; when 
complete go to step 4. 

NOTE 

If any problems exist, trouble­
shoot drive before proceeding. 
If drive meets all requirements 
of the Seek Timing Checks, per­
form the following steps: 

4. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

5. Disconnect Off Line Tester and oscil­
loscope: Set UNIT POWER circuit 
breakers to OFF. Disconnect Off Line 
Tester and scope from drive. Install 
logic chassis card cover and cabinet 
rear door panel. Set UNIT POWER cir­
cuit breakers to ON and close cabinet 
rear door. 

256-Cylinder Seek 

1. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 1 

• A TIME/DIV: 10 ms 

• A TRIGGERING: positive/Internal 

2. Connect oscilloscope to drive as 
follows: 

• CH 1 to wirewrap pin A28-08A 
(On Cylinder, I2l03) 

3. Command repeated seeks between cylinders 
000 and 256: Press START switch to 
start spindle drive motor and to load 
heads. Using Off Line Tester, command 
repeated seeks between cylinders 000 
and 256. 

4. Observe scope waveform. Signal must be 
a logical 1 for 27 (+3,-2) ms. If not 
wi thin requirement', perfrom Servo Margin 
Test procedure. If within limits, go 
to One-Cylinder Seek test. Do not 
change scope settings or connections 
until instructed to do so. 

One-Cylinder Seek 

1. Scope settings and connections same as 
for 256-Cylinder Seek test. 

2. Command one-cylinder sequential seeks. 

3. Observe waveform through at least 80 
cylinders of seeks. Signal must be 
a logical 1 for 7 ±l ms. If not within 
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requirements, perform Servo Margin Test 
Procedure. If within limits, go to Return­
to-Zero Seek From Cylinder 000 test. Do not 
change scope settings or connections until 
instructed to do so. 

Return-To-Zero Seek From Cylinder 000 

1. Scope settings and connections same 
as for 256-Cylinder Seek Test. 

2. Command direct seek to cylinder 000. 

3. Command an RTZ. 

4. Observe scope waveform. Signal must 
be a logical 1 for 15 ±5 ms. If not 
within requirements, perform Servo 
Margin Test procedure. If within 
limits, go to Return-to-Zero Seek from 
Cylinder 822 test. Do not change scope 
settings or connections unless instruct­
ed to do so. 

Return-To-Zero Seek From Cylinder 822 

1. Scope settings and connections same as 
for 256-Cylinder Seek test execpt set 
the A TIME/DIV to 100 MS/DIV. 

2. Command a single direct seek to cylinder 
822. 

3. Command an RTZ. 

4. Observe scope waveform. Signal must 
be a logical 1 for 300 ±50 ms. 

5. If not within requirements perform 
Servo Margin Test procedure. If within 
limits go to Seek Into Forward EOT test. 
Do not change scope settings or con­
nections until instructed to do so. 

Seek Into Forward EOT 

1. Scope settings and connections same as 
256-Cylinder Seek test except set the 
A TIME/DIV to 5 MS/DIV. 

2. Command a direct seek to cylinder 822. 

3. Command a one-cylinder forward seek 
while observing scope. 

4. Observe scope waveform. Signal must 
be a logical 1 for 20 ±5 ms. Command 
an RTZ to clear Seek Error status in 
drive logic. 

5. If not within requirements perform 
Servo Margin Test procedure., If with~ 
in limits, go to Velocity Transducer 
Linearity Test procedure. 
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Velocity Transducer Linearity 

1. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 10 mv 

• CH 1 VOLTS/DIV: 10 

• A and B TIME/DIV: 2 ms 

• A TRIGGERING: Positive/External 

• MODE TRIGGER: ALT' 

2. Connect scope to drive as follows: 

• CH 1 to test point F on card A27 
(Velocity Feedback, A2203) 

• CH 2 to wirewrap pin A27-l0A (Fine 
Gate, K2200) 

• A TRIGGERING to wirewrap pin A22-07B 
(Forward Seek, I1532) 

3. Command one-cylinder repeated seeks 
between cylinders 000 and 001. 

4, Adjust scope controls to obtain wave­
form shown in Figure 3-13.· 

5. Observe waveform on scope. Signal on 
channel 1 (Velocity Feedback) should be 
600 mv p~p and exhibits a double hump 
when channel 2 (Fine Gate) switches 
from a logical 1 to a logical 0: 

6. Command one-cylinder repeated seeks 
between cylinders 821 and 822. 

OSCILLOSCOPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIV 
CH I - 10 MV/DIV 
CH 2 - 20V/DIV 

TIME / DIV 
A- 2 MS/ DIV 
8 - 2 MS/DIV 

TRIGGERING 
A- POS/EXT ON A22-078 
8- NOT USED 

PROBE CONNECTIONS (USE lOX PROBES) 
CH I TO A27-TPF 
CH 2 TO A27-IOA 

CHI 

CH2 

7. Observe waveform on scope. This wave­
form should be the same as the wave from 
observed when seeking between cylinder 
000 and 001 (step 5). 

8. Perform an RTZ. Perform steps 4 and 5 
listed in the introduction to Seek 
Timing Checks. 

Track Servo Logic Checks. 

Introduction 

These tests check the logic associated with 
the track servo. The tests are applicable 
only if servo adjustments could not be made 
or if troubleshooting a malfunctioning drive. 
Steps 1 and 2 immediately following prepare 
the drive for the Track Servo Logic Checks. 
Steps 4 and 5 return the drive to system 
operation. Perform whatever tests are deemed 
necessary at step 3. 

1. Install a scratch disk pack: Press 
START switch to stop spindle.motor. 
Open pack access cover and remove 
customer disk pack (if installed). 
Install a scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door and set UNIT POWER 
circuit breakers to OFF. Remove logic 
chassis card cover and cabinet rear 
door panel. Connect.Off Line Tester 
to drive per installation instructions 
in Reference manual. Set UNIT POWER 
circuit breakers to ON. 

600MV 

--1 
apso 

Figure 3-13.' Velocity Linearity Waveform 

3-26 83308100 B 



3. Perform any of the track servo logic 
checks as required. 

4. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover, remove scratch 
disk pack and close pack access cover. 

5. Disconnect Off Line Tester from drive: 
S'et UNIT POWER circui t breakers to OFF. 
Disconnect Off Line Tester from drive. 
Install logic card cover and cabinet 
rear door panel. Set UNIT POWER cir­
cuit breakers to ON and close cabinet 
rear door. 

Track Servo Amplitude 

This test checks the amplitude of the track 
servo signal output of the servo preampli­
fier. Perform steps land 2 listed in the 
introduction to the Track Servo Logic Checks. 

1. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 0.5 

• CH 2 VOLTS/DIV: 0.5 

• A and B TIME/DIV: ~ ms I~S~ 

• A TRIGGERING: Positive/Internal 

• MODE TRIGGER:' ADD 

2. Connect oscilloscope to drive as 
follows: 

• CH 1 to wirewrap pin B30-03B (track 
servo preamp output) 

• CH 2 to wirewrap pin B30-05B (~rack 
servo preamp output) 

3. Perform first six steps described in 
Manual Carriage Positioning With Power 
On. 

4. Manually move heads while observing 
scope. Monitor the maximum signal 
points (between cylinders) at cylin­
ders 000 and 823. 

5. The peak-to-peak amplitude of the 
observed signal must be between 0.36 
and 2.1 volts. If not, check preamp 
card and servo head. 

6. Perform steps 8 and 9 of Manual 
Carriage Positioning With Power On. 

7. If drive maintenance or checkout is 
complete, perform steps 4 and 5 listed 
in the introduction of the Track Servo 
Logic Checks. 
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AGC Amplifier 

This test verifies that the agc amplifier 
and the agc voltage are working correctly. 
Perform steps 1 and 2 listed in the intro­
duction to the Track Servo Logic Checks. 

1. Remove logic card at location A30, 
install card on card extender and 
install extender and card in location 
A30. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 50 mv 

• CH 2 VOLTS/DIV: 50 mv 

• A and B TIME/DIV: ~ I.A/S 

• A TRIGGERING: Positive/Internal 

• MODE TRIGGER: ADD 

3. Connect oscilloscope to drive as 
follows: 

• CH 1 to test point T on card A30 
(Servo preamp output, A2508) 

• CH 1 to test point U on card A30 
(Servo preamp output, A2508) 

4. Perform first six steps described in 
Manual Carriage Positioning with Power 
On. 

5. Observe scope while manually moving 
heads near cylinder 000 so that horns 
of dibit waveform (one set positive, 
other set negative) are of equal amp­
litude (refer to Figure 3-14). Heads 
are now on cylinder. 

6. The peak-to-peak amplitude of the 
observed signal must be 1 ±0.25 volt. 

7. Perform steps 8 and ,9 of Manual Carriage 
Positioning With Power On. 

8. If drive maintenance or check out is 
complete, perform steps 4 and 5 listed 
in the introduction of the Track Servo 
Logic Checks. 

Cylinder Pulse switching Level 

This test checks that the cylinder pulses are 
of uniform pulse width and amplitude over 
short and long seek lengths. Perform steps 
1 and 2 listed in the introduction to the 
Track Servo Logic Checks. 

1. Set oscilloscope controls as follows: ' 
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OSCILLOSCOPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS/DIY 
CH I - 50 MV/DIV 
CH 2 - 50 MV/DIV I 

TIME / DIY 
J...t\.~++-iff-+-RH-fll++++HfI-+-t++-~t-H++-t+t+ir+t++~t-t-t+++H 1.0 (± O. 2) V 

A- 2O-MS/DIV I "S6.C 
B - 29-MS-/DIV I 1I ~,~ e.. ~~---+--r------+----+-----+--+----I~ 

TRIGGERING 
A- POS/INT 
B- POS/INT 

PROBE CONNECTIONS 
CH I TO A30-TPT 

CH 2 TO A30-TPU 8P61 

Figure 3-14. AGC'ed Track Servo Amplitude 

• CH·l VOLTS/DIV: 0.1 

• A TIME/DIV: 0.2 ms 

• A TRIGGERING: Negative/External 

• MODE TRIGGER: CH 1 

2. Connect oscilloscope to drive as 
follows: 

• CH 1 to wirewrap pin A23-02A (Cyl­
inder Pulses, I18l0) 

• A TRIGQERING probe to wirewrap pin 
A22-07B (Forward Seek, I1532) 

3. Command repeated 4-cylinder seeks: 
Press START switch to start spindle 
drive motor and to load heads. Using 
Off Line Tester, command repeated 4-
cylinder seeks. 

10 
4. Observe waveform on scope. Check for 

a series of positive-going ~ llsec 
pulses (cylinder pulses). Depending 
on system alignment the last pulse may 
be 1.2 llsec wide. 

5. Command repeated seeks of varying 
lengths. Verify that cylinder pulses 
are consistently generated during 
long seek lengths. Press START switch 
to stop spindle drive motor. Go to 
step 6 if requirements are not met. 
Go to step 15 if within limits. 

6. Connect oscilloscope to drive as 
follows: 
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• CH 1 to wirewrap pin A30-09B 
(Track Servo signal) 

• A TRIGGERING to wirewrap pin 
A30-07B (Cylinder Detect A L230l) 

NOTE 

In the following steps the 3-
cylinder seeks may be accom­
plished by manually positioning 
carriage or by using the Off 
Line Tester. 

7. Command repeated 3-cylinder seeks: 
Press START switch to start spindle 
drive motor and to load heads. Using 
Off Line Tester, command repeated 
3-cylinder seeks. 

8. Observe waveform on scope. Check that 
servo signal is +0.4 ±O.l volt at 
beginning of the sweep. 

9. Set oscilloscope A TRIGGERING to posi­
tive. 

10. Observe waveform on scope. Check that 
servo signal is 0 ±O.l volt at begin­
ning of sweep. 

11. Change sync point to wirewrap pin 
A30-08B (Cylinder Detect B, L3200): 
Move A TRIGGERING probe to backpanel 
pin A30-08B (triggering is Positive/ 
External) . 
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12. Observe waveform on scope. Check that 
servo signal is 0 ±O.l volt at beginning 
of sweep. 

13. Set oscilloscope A TRIGGERING to neg­
ative. 

14. Observe waveform on scope: Check that 
servo signal at beginning of sweep is 
0.4 ±0.2 volt. 

15. If drive maintenance or check out is 
complete, perform steps 4 and 5 listed 
in introduction to the Track Servo 
Logic Checks. 

-Velocity Logic Checks I 

Introduction 

These tests check the logic associated with 
the desired velocity logic. The tests are 
applicable only if the velocity adjustments 
could not be made or if troubleshooting a 
malfunctioning drive. 

Steps 1 and 2 immediately following prepare 
the drive for the Velocity Logic Checks. 
Steps 4 and 5 return the drive to system 
operation. Perform whatever tests are 
deemed necessary. 

1. Install a scratch disk pack: Press 
START switch to stop spindle motor. 
Open pack access cover and remove 
customer disk pack (if installed). 
Install a scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door and set UNIT 'POWER 
circuit breakers to OFF. Remove logic 
chassis card cover and cabinet rear 
door panel.' Connect Off Line Tester to 
drive per installation instructions in 
Reference manual. set UNIT POWER 
circuit breakers to ON. 

3. Perform any of the velocity logic checks 
as required. 

4. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover, remove scratch 
disk pack and close pack access cover. 

5. Disconnect Off Line Tester and oscillo­
scope from drive: Set UNIT POWER 
circuit breakers to OFF. Disconnect 
Off Line Tester from drive. Disconnect 
scope probes from drive. Install logic 
card cover and cabinet rear door panel. 
Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 
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Fine Enable Switching Level 

This procedure verifies that On Cylinder is 
enabled when the Fine Position Signal ap­
proaches null with the Fine FF set. 

1. Perform steps 1 and 2 listed in the 
introduction to the Velocity Logic 
Checks. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 5 

• CH 2 VOLTS/DIV: 0.5 

• A and B TIME/DIV: 1 ms 

• A TRIGGERING: Positive/External 

• MODE TRIGGER: ALT 

3. Connect oscilloscope to drive as 
follows: 

• CH 1 to wirewrap pin A27-l0A 
(Fine, K2200) 

• CH 2 to test point D on card A27 
(Integrated Veiocity, A2203) 

• A TRIGGERING to wirewrap pin A27-l2A 
(Forward Seek, I1532) 

4. Command continuous repeated seeks be­
tween cylinders 000 and 001: Press 
START switch to start spindle drive 
motor and to load heads. Using Off 
Line Tester, command repeated seeks 
between cylinders 000 and 001. 

5. Adjust scope controls to display wave­
form shown in Figure 3-15. 

6, Scope waveform mus~'~he same as 
waveform of Figure~: Check that 
Fine signal switches to 0 volt when 
velocity signal is 0.90 ±0.10 volts 
(+0.90 for forward seeks and -0.90 for 
reverse seeks, see Figure 3-15). 

7. Perform steps 4 and 5 listed in the 
introduction to the Velocity Logic 
Checks. 

Velocity Transducer Gain Uniformity 

This procedure checks the output voltage 
and waveshape characteristics of the ve­
locity transducer. 

1. Perform steps 1 and 2 listed in the 
introduction to the Velocity Logic 
Checks. 
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OSCILLOSCOPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS IDlY 
CH I - 5 VOLTS/DIV 
CH 2 - 0.5 VOLT IDIV 

CH I 

r 
TIME I DIY 

HHHH~~++++~HHHHHH~~++++~HHHH~+++++r~HHH 0.90 V 
(±O.IO) 

A- I MS/DIV 
8- I MS/DIV 

TRIGGERING 

7-----:t---~~~a----+----I-+ 
A- POS/EXT ON A27-TPD 
B-

PROBE CONNECTIONS 
CH I TO A27-IOA 
CH 2 TO A27-TPD 

0.90 V 
(to.IO) 

~ 

8P62 

Figure 3-15. Fine Enable Switching Load 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 1 

• A TIME/DIV: 2 ms 

• A TRIGGERING: Positive/External 

3. Connect oscilloscope to drive as 
follows: 

• CH 1 to test point D on card A27 
(Integrated Velocity, A2203) 

• A TRIGGERING probe to wirewrap pin 
B23-05B (T~128, I1823) 

4. Command continuous repeated seeks be­
tween cylinders 000 and 822: Press 
START switch to start spindle drive 
motor and to load heads. Using Off 
Line Tester, command continuous re­
peated seeks between cylinders 000 
and 822. 

5. Adjust scope controls to display wave­
form shown in Figure 3-16. 

6. Scope waveform must be the same as 
waveform of Figure 3-16. Ramps 
represent Integrated Velocity saw-
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tooth waveform during last 127 cylinders 
of seek. Positive ramps are forward 
seek and negative ramps are reverse 
seek. 

7. Voltage amplitude of next to last 
positive and last negative ramps shall 
be 2.0 ±0.2 volts (positive ramp is 
+2.0 volt and negative ramp is -2.0 
volt). Also, these voltages shall be 
equal (the difference of the absolute 
values) within 0.3 volt. If not: 

a. Perform Integrator Gain Adjustment. 

b. Repeat this procedure. If it still 
fails, replace transducer rod 
assembly. 

8. Perform steps 4 and 5 iisted in the 
introduction of the Velocity Logic 
Checks. 

Position Converter Output 

The position converter output should be 
clamped at negative saturation until T<128. 
During the remaining cylinders of the seek, 
the converter output is under control of the 
D/A converter. 

1. Perform steps 1 and 2 listed 'in the 
introduction to the Velocity Logic 
Checks. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 2 
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OSCILLOSCOPE SETTINGS 

LOGIC GND TO SCOPE GND 

VOLTS IDIV 
CH I - I V/DIV 
CH 2 - NOT USED 

TIME I DIV 
A- 2 MSI DIV 
B - NOT USED 

TRIGGERING 
A- POS/EXT ON 823-058 
B- NOT USED 

PROBE CONNECTIONS 
CH I TO A28-TPD 
CH 2 NOT USED 

I- --

- -r-

SECOND LAST RAMP 

+ -~ -- -- [- + -e- -

Tr ,'rr Tr rr r-- -- -------- ------- ---
I ' I 
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t LAST RAMP 
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2.0(±0.2)V 

~
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0.9V 
~ 

2.0(±0.2)V 

--1 
-- -I- -- -r- -- -.... -I- -- -
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Figure 3-16. Velocity Transducer Gain Uniformity 

• A TIME/DIV: 2 ms 

• A TRIGGERING: Positive/External 

3. Connect oscilloscope to drive as 
follows: 

• CH 1 to test point B of card A27 
(D/A Converter Output, A2002) 

• A TRIGGERING to wirewrap pin A27-l2A 
(Forward Seek, I1532) 

4. Command continuous repeated seeks. 
between cylinders 000 and 130: Press 
START switch to start spindle drive 
motor and to load heads. Using Off 
Line Tester command repeated seeks 
between cylinders 000 and 130. 

5. Adjust scope controls to display wave­
form shown in Figure 3-17. 

6. ·Observe waveform on scope. The follow­
ing events are occurring: 

a. From cylinder 192 through cylinder 
128, D/A converter output is 10 
volts. 

b. At cylinder 127, D/A converter out­
put steps down (and continues to 
step down when each cylinder is 
.crossed) to control position con­
verter output. 
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c. If requirements of step a and bare 
not met, check D/A converter cir­
cuitry on card at location A27. 

7. Perform steps 4 and 5 listed in the 
introduction to the Velocity Logic 
Checks. 

READ/WRITE SYSTEM CHECKS 

Field-level tests of the read/write system 
require that signals with fast rise times be 
accurately measured. Make sure that the 
scope probe ground adapter is connected to 
ground (TPA or TPZ) of the card being tested. 
Connect secure ground lead between scope 
ground and GND jack on maintenance panel. 

Read Recovery Timing 

The phase lock oscillator card at C24 and 
the data separator card at C25 require delay 
timing adjustments. These cards are aligned 
at the factory and must be considered as a 
matched set; if either card is replaced, 
both must be replaced. 

Because of head variations, final data strobe 
timing cannot be determined· until the cards 
are installed in the unit. This procedure 
determines the final setting. Cards must 
not be on extenders while performing this 
procedure. 



OSCILLOSCOPE SETTINGS 
..... --+--+--+---+-~_.:;;~ -r.- -r- -r- -- -

~-
LOGIC GND TO SCOPE GND - - - - - - - - - - - - - - - - - - - - - - - - - - - '="-. ~ - - - - - - - - - - - - - - - - --

VOLTS/DIV 
CH I - 2 VOLTS/DIV 
CH 2 - NOT USED 

TIME I DIV 
A- 2 MS/DIV 
B - NOT USED 

TRIGGERING 

. . 

---1-----f-o_ 
-.-----

. . 
. 

A- NEG/EXT ON A27-12A 
B- NOT USED 

- -r- -- -~ -r- ...;- -r- -r- -r- -- -

PROBE CONNECTIONS 
CH I TO A27-TPB 

CH 2 NOT USED 8P64 

Figure 3-17. position Converter Output 

When a matched set of read recovery cards 
is installed in a unit, a verification test 
of the factory settings of the read recovery 
timing adjustment is required. In most 
cases, the unit will perform to specifica­
tion with the factory setting and only re­
quires wire wraping the delay line tap 
permanently into place. 

In some units, the normal verification of 
read/write head parameters requires a read­
justment of the factory alignment. The 
Read Recovery Timing Adjustment procedure 

. should be performed only if unit did not 
me,et Verification of Read Recovery Alignment 
Procedure. 

Verification of Read Recovery Alignment 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed-)-; 
Install a scratch disk pack and close 
pack access cover. 

2. Install Off Line Tester: Open cabinet 
rear door and set the UNIT POWER cir­
cuit breakers to OFF. Remove logic 
chassis card cover. Connect Off Line 
Tester to drive per installation 
instructions in the Reference manual. 

3. Set jumper wires on delay lines Cl and 
B3 of the replacement data separator 
card (card that goes into location C25) 

per settings indicated on tag or label 
that came with card. Refer to Figure 
3-18 for delay line locations on data 
separator card. 

4. Remove old data separator card from 
logic card location C25 and install 
replacement card7~G9, '\ 

5. Seek to cylinder ~~~ and write an 
alternate data pattern (101010 ••• ) 
with all heads: Press START switch 
to start spindle drive motor and to 
load heads. Using Off Line Tester, <(1:.,\ 
command a direct seek to cylinder B22 
and write an alternate data pattern 
(101010 .•. ) with all ,heads. 

6. Read all heads sequentially at cylinder 
822 for three minutes. Verify that no 
data errors have occurred. 

7. Using Off Line Tester, set DATA WINDOW 
switch on maintenance panel to EARLY 
and perform a strobe early and read all 
heads sequentially at cy~inder 822 for' 
three minutes. Verify no read errors 
have occurred. 

8. Using Off Line Tester, set DATA WINDOW 
switch on maintenance panel to LATE and 
perform a strobe late and read all 
heads sequentially at .cylinder 822 for 
three minutes. Verify no read errors 
have occurred. 
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NOTES: 

CD CCW MOVEMENT OF TAP ON CI ADJUSTS 
STROBE EARLY BY 2 NS/TAP CW ON CI (®) 
DELAYS STROBE. 

® CW MOVEMENT OF TAP ON B3 REQUIRED FOR 
CCW (CD) MOVE MENT ON C I. 

@ ONE END OF JUMPER WIRE IS ALWAYS 
CONNECTED TO PIN 14. 

4. *PINS 1,7 AND 8 OF JUMPER ARE UNUSED. 

7JI52A 

Figure 3-18. Data Separator Card Delay Wiring 

9. If no read errors occurred in steps 
6, 7, or 8, no further testing is ne­
cessary, go to step 10. If read errors 
occurred in steps 6, 7, or 8, perform 
the Read Recovery Timing Adjustment 
procedure. 

10. Re~ove data separator card from loca­
tion C25: Press START switch to stop 
spindle drive motor and set UNIT POWER 
circuit breakers to OFF. Remove logic 
card from location C25. 

11. Remove and discard the plug-in jumpers 
from delay lines B3 and CIon the data 
separator card. 

12. Wirewrap the factory designated settings, 
or to the settings determined in test 
on the delay line terminals. ' 

13. Install data separator card in location 
C25. 

14. Remove scratch disk pack and Off Line 
Tester: Open pack access cover, remove 
disk pack and close pack access cover. 
Set UNIT POWER circuit breakers to 
OFF. Disconnect Off Line Tester from 
drive. Install logic chassis card 
cover. Set UNIT POWER circuit breakers 
to ON and close cabinet rear door. 
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Read Recovery Timing Adjustment 

The purpose of the adjustment is to center' 
the strobe in the data window to achieve 
the optimum normal setting. 

The procedure consists of three parts. First 
th~ st~obe is advanced in discrete steps by . , 
ad]ust1ng taps on a delay line until read 
errors occur. Second, the strobe is retarded 
in discrete steps until read errors occur 
In the third step, the strobe is permanently 
set to a position half-way between the limits 
for advanced and retarded strobe. . 

Perform this procedure only after first per­
fo~ming the Verification of Read Recovery 
A11gnment procedure and then only if read 
~rrors occurred in that procedure. 

1. Using Off Line Tester perform a strobe 
early read on all heads sequentially at 
cylinder 82' for one minute. 

a. If errors occur, perform the Retard 
Read Clock procedure and proceed 
to step 2. 

b. If errors do not occur, perform the 
Advance Read Clock procedure and 
proceed to step 3. 

2. Using Off Line Tester, perform a strobe 
early read on all heads sequentially 
at cylinder 82. for one minute. 

a. If errors occur, perform the Retard 
Read Clock procedure and repeat 
step 2. 

b. If errors do not occur, make note 
of delay time in nsec for Jumper Cl 
and B3. (See Figure 3-17). Proceed 
to step 4. 

3. Using Off Line Tester, perform a strobe 
early read on all heads sequentially 
at cylinder 82* for· one minute. 

a. If errors do not occur, perform the 
Advance Read Clock procedure and 
repeat step 3. 

b. If errors do occur, proceed to step 
2a. 

4. Using Off Line Tester, perform a strobe 
late read o~ all heads seque.ntiallY at 
cylinder 82J for one minute. . 

a. If errors occur, perform the Advance 
Read Clock procedure and proceed to 
step 5. 

b. If errors do not occur, perform the 
Retard Read Clock procedure and 
proceed to step 6. 
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5. Using Off Line Tester, perform a strobe 
late read on all heads sequentially at 
cylinder 822 for one minute. 

a. If errors occur,· perform the Advance 
Read Clock procedure and repeat 
step 5. 

b. If errors do not occur, make note 
of delay time in nsec for Jumper Cl 
and B3.. (See Figure 3-17) Pro­
ceed to step 7. 

6. Using Off Line Tester, perform a strobe 
late read on all heads sequentially at 
cylinder 822 for one minute. 

a. If errors do not occur, perform the 
Retard Read Clock procedure and 
repeat step 6. 

b. If errors occur, proceed to step 
Sa, 

7. Calculate the new delay tap settings 
for Cl and B3 by subtracting the short­
est delay time from the longest delay 
time for Cl and B3 respectively. (The 
delay times were determined in step 
2b and 5b). Divide each result by two 
and add this to each respective short­
est delay; the result is the new delay 
setting in nsec. 

It is necessary to maintain the timing rela-
tionship between Cl and B3. For example, 
if final setting requires that Cl tap must 
be repositioned counterclockwise by two 
terminals from factory-recorded terminal, 
B3 tap must be repositioned clockwise by 
two terminals from factory-recorded terminal. 

NOTE 

If final delay time is odd, 
subtract 1 nsec from one delay 
time and add 1 nsec to the 
other delay time. 

8. Remove data separator card from location 
C25: Press START switch to stop spin­
dle drive motor and set UNIT POWER cir­
cuit breakers to OFF. Remove logic 
card from location C25. 

9. Remove and discard plug-in jumpers from 
delay lines B3 and CIon the data se­
parator card. 

10. Wirewrap pin 14 of delay line Cl to 
the delay top setting determined in 
step 7. 

11. Wirewrap pin 14 of delay line B3 to 
the delay top setting determined in 
step 7. 
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12. Install data separator card in location 
C25. 

13. Perform Verification of Read Recovery 
Alignment procedure to make sure delay 
lines B3 and Cl are properly set. 

Advance Read Clock 

Adjust the data strobe for a more advanced 
setting by moving the jumper on selector 
plug Cl counterclockwise (shorter delay 
time) by one 2 nsec-tap and moving the 
jumper on selector plug B3 clockwise (longer 
delay time) by one 2 nsec-tap. These jum­
pers must both be moved to maintain the 
correct timing relationship between the 
two delay lines. 

Retard Read Clock 

Adjust the data strobe for a more retarded 
setting by moving the jumper on selector 
plug Cl clockwise (longer delay time) by 
one 2 nsec-tap and moving the jumper on 
selector plug B3 counterclockwise (shorter 
delay time) by one 2 nsec-tap. These jum­
pers must both be moved to maintain the 
correct timing relationship between the two 
delay lines. 

Head Amplitude Test· 

This procedure verifies that the read signal 
has sufficient amplitude to be reliably 
processed by the read logic. Readback 
amplitude decreases as the recording fre­
quency increases, thus the minimum amplitude 
in MFM recording is obtained when reading 
an all "O's" or all "l's" pattern. Maximum 
readback amplitude is obtained when reading 
a pattern of alternate "1010~ •• ". 

Since read data is tested by the same heads 
that write the data pattern, head alignment 
is not verified by this test. If this test 
fails on all heads, replace card EOO (on 
main deck) and repeat test. 

Perform this test on all heads as follows: 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed). 
Install scratch disk pack and close 
pack access cover. 

2. Connect Off Line Tester to drive: Open 
cabinet rear door and remove logic 
chassis card cover. Set UNIT POWER 
circuit breakers to OFF. Connect Off 
Line Tester to drive per installation 
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instructions in Reference manual. Open 
cabinet top cover and remove deck cover. 
Remove cabinet rear door panel. 

3. Set oscilloscope control settings as 
follows: 

• CH 1 VOLTS/DIV: 100 mv 

• CH 2 VOLTS/DIV: 100 mv 

• A and B TIME/DIV: 1 ms 

• A TRIGGERING: Positive/External 

• MODE TRIGGER: ,ADD 

4. Connect oscilloscope to drive as 
follows: 

NOTE 

Card EOO is located in R/W 
chassis on deck. 

• CH 1 to test point X on card EOO 
(Analog Read Data, A32l9) 

• CH 2 to test poin~on card EOO 
(Analog Read Data, A32l9) 

• A TRIGGERING to wirewrap pin B2l-l0B 
(Index, X270l) 

5. Command a direct seek to cylinder 808: 
Set UNIT POWER circuit breakers to ON. 
Press START switch to start spindle 
drive motor and to load heads. Using 
Off Line Tester, command a direct seek 
to cylinder 808. 

6. Select head to be tested and write a 
data pattern of all "l's". 

NOTE 

The Off Line Tester syncs at 
Index and writes the following 
pattern in each sector until 
next index. . . 

a. Delay of 130 ~sec after 
leading edge of sector mark. 

b. 350 ~sec of bit pattern 
that was loaded into PAT­
TERN display. 

7. Read with head selected in step 6. 

8. Observe waveform on scope and measure 
peak-to-peak amplitude of read signal. 
It shall be at least 74 mv, go to step 
9. 

9. Command a direct seek to cylinder 000. 
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10. Write an alternate data pattern 
(101010 •.• ) on head selected in 
step 6. 

11. Read head selected in step 10. 

12. Observe waveform on oscilloscope and 
measure peak-to-peak amplitude of 
read signal. It shall not exceed 
800 mv, go to step 13. 

13. If head is not within requirements 
of steps 8 and 12, replace only that 
head. If all heads were tested and 
all heads failed, replace logic card 
EOO (on deck) and repeat test. If 
heads are within limits, go to step 14. 

14. Remove scratch disk pack: Press START 
switch to stop spindle drive motor. 
Disconnect oscilloscope probes. Install 
deck cover and close cabinet top cover. 
Open pack access cover, remove disk 
pack and close pack access cover. 

15. Disconnect Off Line Tester: Set UNIT 
POWER circuit breakers to OFF. Disconnect 
Off Line Tester from drive. Install 
logic chassis card cover and rear door 
panel. Set UNIT POWER circuit breakers 
to ON and close cabinet rear door. 

MISCELLANEOUS LOGIC CHECKS. 

Clock Index Timing 

This procedure verifies correct operation 
of the 806 kHz Clock and Index timing. 
Proceed as follows: 

·1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed). 
Install a scratch disk pack and close 
pack access cover. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 2 

• CH 1 VOLTS/DIV: 2 

• A and B TIME/DIV: 0.5 ~sec 

• A TRIGGERING: Positive/Internal 

• MODE TRIGGER: ALT 

3. Connect oscilloscope to drive as 
follows: Open cabinet rear door, re­
move logic chassis card cover and re­
move cabinet rear door panel. Set 
UNIT POWER circuit breakers to OFF. 
Connect oscilloscope probes to drive 
per steps listed below. 
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• CH 1 to wirewrap pin B2l-11A (Odd 
and Even Dibits, 12700) 

• CH 2 to wirewrap pin B2l-l0A (806 
kHz Pulses, 12700) 

4. Load heads: Set UNIT POWER circuit 
breakers to ON. Press START switch to 
start spindle drive motor and to load 
heads. 

5. Observe that oscilloscope waveforms 
are synchronous. If not check clock 
circuit on logic card at location B20. 

6. Disconnect CH 1 and connect it to 
wirewrap pin B2l-l0B (Index, X270l). 

7. Observe that oscilloscope channel 1 ~~ 
waveform is a logical 1 for 2 ±0.5 ~ 
~sec. If not, check index detection 
circuit on logic card at location A2l. 

8. Remove scratch disk pack: Press START 
switch to stop spindle motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

9. Disconnect oscilloscope: Remove oscil­
loscope probes from drive. Install 
logic chassis card cover and cabinet 
rear door panel. Close cabinet rear 
door. 

Start/Stop Time 

This procedure verifies correct operations 
of the spindle drive motor and hysteresis 
brake. Use a stopwatch or wristwatch with 
sweep second hand. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed). 
Install scratch disk pack and close pack 
access cover. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 1 

• A TIME/DIV: 2 sec 

3. Connect oscilloscope to backpanel pin 
A08-04A (Up ·to Speed, YlOOO): Open 
cabinet rear door and remove logic 
chassis card cover. Remove rear door 
panel. Connect oscilloscope to back­
panel pin A08-04A. 

4. Press START switch and start timer. 
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Observe the following:" 

a. Oscilloscope waveform should switch 
from a logical 0 to a logical 1 in 
10 ±5 seconds. . 

b. Heads should load in 15 ±2 seconds. 

5. Press START switch. Pack should come 
to complete stop in less than 20 seconds. 

6. If requirements of steps 4 and 5 are 
not met, check drive belt and hystere­
sis brake. If requirements are within 
limits, go to step 7. 

7. Remove scratch disk pack: Open p~ck 
access cover, remove disk pack and 
close pack access cover. 

8. Disconnect oscilloscope probe from 
drive and install cabinet rear door 
panel. 

Speed Sensing 

This procedure verifies correct operation of 
speed sensor and the speed detection cir­
cuitry. 

1. Install a scratch disk pack: Press 
START switch to stop spindle drive 
motor. Open pack access cover and 
remove customer disk pack (if installed). 
Install a scratch disk pack and close 
pack access cover. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 1 

• A TIME/DIV: 5 ms 

.A TRIGGERING: Negative/Internal 

3. Connect oscilloscope to wirewrap 
A08-07B (Speed Transducer Output): 
Open cabinet rear door and remove logic 
chassis card cover. Remove rear door 
panel. Connect oscilloscope CH 1 to 
backpanel pin A08-07B. 

4. Load Heads: Press START switch to 
start spindle drive motor and to load 
heads. 

5. Calibrate scope to ground. Observe 
waveform on oscilloscope. Signal 
should be 4 to 7 volts, peak-to-peak. 
If not, check speed sensor gap as 
directed in Speed Sensor Assembly 
Adjustment procedure. If within limits 
go to st~p 6. 

6. Disconnect CH 1 and connect it to 
wirewrap pin A08-3B (Speed Pulses, 
X2800) . 

7. Observe that signal is a logical 1 for 
55 ±14 ~s.ec and that time between 
positive leading edges (period between 
pulses) is approximately l6.6~sec: 
Switch oscilloscope A TIME/DIV control 

(If} 5.~ 
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first to 10 ~sec/DIV for first reading 
and then to 2 ~sec/DIV for second 
reading (period reading) • 

8. If requirements of step 7 are not met, 
troubleshoot speed logic circuitry on 
card A08. If within limits, go to step 
9. 

9. Remove scratch pack: Press START switch 
to stop spindle drive motor. Open pack 
access cover, remove disk pack and 
close pack access cover. 

10. Disconnect oscilloscope: Disconnect 
oscilloscope probe from drive. Install 
logic chassis card cover and cabinet 
rear door panel. Close cabinet rear 
door. 

Power Up Clecir . 

This procedure verifies that the internal 
Master Clear operation is operational during 
startup conditions. A disk pack need not 
be installed. 

1. Open cabinet rear door and set the 
UNIT POWER circuit breakers to OFF. 

2. Set oscilloscope controls as follows: 

• CH 1 VOLTS/DIV: 1 

• A TIME/DIV: 50 ms 

• A TRIGGERING: Positive/Internal 

• MODE TRIGGER: CHOP 

3. Connect oscilloscope to drive as 
follows: Remove logic chassis card 
cover and remove rear door panel. 

• CH 1 to +5 test point jack on logic 
chassis maintenance panel. 

• CH 2 to wirewrap in Bll-lOB (Power 
Up Blanking, Il003) 

?A 
4. Observe oscilloscope while turning~· I~ 

UNIT POWER circuit breaker to ON. 1I b {) r 

a. Channell (+5v) should reach +4.5 
volts within 100 ms. If not, check 
+5 volt regulator and ac power 
supply. 

b. Channel 2 should be a logical 1 for 
200 ±100 ms. If not, check UBG 
delay Bll (DlOOO) and asso~iated­
logic circuitry. 
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MECHANICALl CORRECTIVEIMAINTENANCE 

ACTUATOR REPLACEMENT 

NOTE 

Replacement of the actuator is 
to be performed only by trained 
service personnel. 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet re~r door and set UNIT 
POWER circuit breakers to OFF. 

3. Refer to Side Panel Removal/Installation 
procedure and remove right (viewed 
facing drive front) side panel. 

CAUTION 
The magnetic field generated 
by the magnet assembly is very 
strong. Permanent watch damage 
will occur if brought near 
magnet. 

4. Disconnect voice coil leadwire: Open 
cabinet top cover and remove deck 
cover. Make note of voice coil lead­
wire connect scheme and disconnect 
leadwires. 

5. Disconnect velocity transducer plug 
P4 (refer to Figure 3-19). 

6. Leadwires to heads loaded switch ~re 
fastened to actuator side with a cable 
tie. Cut cable tie to free leadwires. 

7. Loosen two serews attaching heads load­
ed switch and remove switch. 

8. Open pack access cover. 

9. Remove two screws holding lower mount­
ing bracket of gas cylinder to deck 
(one bracket on each side of pack access 
cover) . 

-10. Remove five screws securing parking 
brake cover to shroud and remove cover. 

11. Remove two screws attaching access 
cover interlock switch to shroud. Take 
switch out of shroud area and let hang 
by its leadwires. 

12. Remove five screws securing shroud side 
panels to shroud and deck (one panel on 
each side of shroud). 
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SERVO PREAMP CABLE 

Figure 3-19. 

13. Remove ground cable between shroud and 
operator control panel. 

14. Remove 12 screws attaching shroud to 
deck. 

15. Close pack access cover. Lift up on 
front of shroud/access cover to enable 
rear to clear operator panel and pull 
shroud forward to remove it. 

16. Remove two screws securing servo preamp 
housing cover (Figure 3-19 ). Remove 
and set cover aside. 
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DECK END PLATE 

MAGNET ASSEMBLY 

TRANSDUCER 

8DI4B 

Main Deck Top·View 

17. Disconnect servo head plug and servo 
output plug P8 from servo preamp circuit 
board. Write "SERVO" on servo head 
plug. 

18. Remove head cable plugs from card EO 
(mark each plug in sequence removed 
from top plug "0" to last plug "18"). 

CAUTION 

Remove one head/arm assembly at 
a time. 
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19. Remove head/arm assemblies starting at 
top of carriage (refer to Head/Arm 
Replacement procedure). 

20. Remove logic card EO. 

21. Loosen four screws securing read/write 
chassis to deck, slide chassis toward 
the rear, lift off deck and lay it 
aside. 

22. Remove screw attaching head cable 
bracket to deck. Remove bracket. 

23. Refer to Velocity Transducer Replacement 
procedure and remove velocity transducer. 

24. Remove ,two screws securing forward stop 
plate to stop mount (Figure 3-20). 

25. Remove 10 screws holding rear deck seal 
to deck. Remove rear deck seal. . 

STOP SHIM(S) 
(EACH SHIM IS 
.010 INCH THICK) 

CARRIAGE:\ 

GAP "B" .003 TO .025 INCH 
~ARR~GE RETRACTErn 

ACTUATOR STOP 
INSPECTION TOOL 

CARRIAGE ALIGNMENT RING 

STOP 

26. Remove screw securing actuator to 
magnet assembly. 

27. Remove three screws (under deck) secur­
ing magnet assembly to deck (screw 
above motor mounting plate cannot be 
completely removed, allow screw to rest 
on motor mounting plate) • 

28. Fully extend carriage. 

CAUTION 

When removing magnet assembly, 
use care not to damage voice 
coil. Do not place magnet on or 
near may metal because it will 
be almost impossible to separate 
the two. Preferably place magnet 
on a wooden table, free of any 
metal filings or metallic objects. 

ROD SHIM(S) 
(EACH SHIM IS 
.015 INCH THICK) 

EXTENSION ROD 

TOOL CORRECTLY INSTALLED WHEN 
TOOL AND CARRIAGE SURFACES 

---~ ARE TIGHT AGAINST EACH OTHER 8D6A 

Figure 3-20. Carriage Stop Adjustment 
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29. Remove magnet assembly from deck by 
sliding assembly straight back from 
voice coil. 

30. Remove two screws securing servo pre­
amp housing assembly to actuator. Re­
move servo preamp housing. 

31. Remove nut, screw, and clip holding 
flexible conductor to actuator housing. 
Back carriage out of actuator housing. 

32. Using a 3/16 inch ball ended hex 
driver remove five screws and washers 
securing actuator to deck. 

33. The actuator is mounted on a dowel pin. 
Lift actuator off dowel pin, and pull 
back to remove. 

34. Remove actuator assembly to a clean 
work area. 

35. Prepare to install replacement actuator 
by removing screw, clip and nut secur­
ing flexible conductor to replacement 
actuator housing. Then back carriage 
out of housing. 

36. Install replacement actuator housing 
on deck. Use five screws to loosely 
secure actuator to deck. Visually 
center front screw in its hole by ro­
tating housing on its dowel pin. 

37. Remove air supply according to Air 
Supply Removal Installation procedure 
to allow access to spindle mount~. 

38. Loosen spindle mounting screws. Use 
spindle adjusting tool (refer to Figure 
3-24)" to adjust spindle so the two 
locating pins are centered in the 
spindle flange slots. Then tighten 
spindle mounting screws until they are 
snug. 

39. Slide carriage into actuator housing. 

40. Install carriage alignment arm on car­
riage at head 9 position (Figure 3-24), 
torque head/arm clamp screw to 4 inch­
pounds. 

41. Install carriage alignment ring on 
spindle. 

42. Slowly extend carriage until carriage 
alignment arm and ring are approximately 
as shown in Figure 3-20. 
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NOTE 

Initial alignment of carriage 
to spindle is performed by 
moving actuator housing with 
reference to spindle. 

43. Rotate the actuator housing on its 
dowel pin to obtain correct clearance 
between alignment ring and arm as 
specified in Figure 3-20. 

44. Carefully remove carriage alignment 
arm and carriage. 

45. Torque five screws securing the actua­
tor assembly to deck to 60 inch-pounds. 

CAUTION 
Do not loosen any of the socket 
head screws securing rails to 
actuator housing. Rails are 
adjusted forcibly by turning the 
eccentric screws without loosen­
ing the securing socket head 
screws. 

46. Clean feet of rail adjustment tool and 
pads of deck. Place rail adjustment 
tool on deck (Figure 3-2l)and measure 
flatness of top of lower rail as 
follows.: 

a. Move indicator from 0.38 inch in 
front of front screw back to front 
eccentric (Figure 3-22). Total 
deviation must not exceed three 
small divisions (0.000060 inch). 

b. Move indicator from 1.25 inch in 
front of rear eccentric to 1.0 inch 
in back of rear eccentric. Total 
deviation must not exceed three 
small divisions (0.000060.inch). 
If requirements are met, proceed to 
step 48. If not, proceed to step 47. 

DECK SUPPORT PAD 

SR5 

Figure 3-21. Rail Adjustment Tool 
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Figure 3-22. Lower Rail Adjustment Eccentrics 

47. If either or both requirements are not 
met adjust as follows: 

a. Remove rail adjustment tool and 
loosen lock nut on eccentric screw 
that requires adjustment (both if 
necessary) . 

b. Replace rail adjustment tool and. 
turn eccentric screw with a screw­
driver to adjust flatness. Repeat 
for other eccentric screw if required. 

c. When rail is adjusted to meet re­
quirements of step 46, remove rail 
adjustment tool and tighten lock nut 
to 28 inch-pounds. Recheck flatness 
(repeat step 45a and 45b). 

48. Clean actuator rails and carriage bear­
ings per Section 2. 

49. Install ca~riage into actuator housing 
from rear and attach flexible conductor 
to housing with insulated screw, clip, 
and nut (nut on outside of housing). 

50. Install three carriage stop shims and 
tighten. 

51. Insert a 1/16 inch allen wrench through 
hole in stop rod and use wrench as lever 
to unscrew stop rod. 

52. Install two stop rod shims on each stop 
rod and lightly tighten stop rods. 

53. Extend carriage forward, slide magnet 
assembly into position, and loosely 
secure magnet to deck using three 
screws. 

54. Install two screws to secure stop plate. 
to magnet assembly and tighten securely. 

55. Move carriage back and forth to assure. 
that stop rods do not rub on stop plate. 
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56. Loosely install screw through top of 
actuator into magnet assembly. Move 
voice coil in and out of magnet making 
sure voice coil is not contacting mag­
net assembly, then tighten screw to 
60 ±3 inch-pounds. Insert 0.005 inch 
non-metallic feeler gage between coil 
and magnet to ensure 0.005 inch gap 
around coil. Then tighten three screws 
securing magnet to deck to 30±1 
inch-pounds. Recheck 0.005 inch gap 
around coil. 

57. Install actuator stop inspection tool 
in head position 9, hold tight against 
back carriage reference surface, and 
secure with head clamping hardware. 

58. Fully extend carriage and hold firmly 
in place. 

59. Using plastic feeler gage, measure gap 
"A" shown in Figure 3-20. 

NOTE 

Each stop rod shim is 0.015 
inch thick. Refer to Table 3-2 
and determine quantity of shims 
to be added or removed before 
removing stop rods. Add or 
remove an equal number of shims 
on each stop rod. 

60. Unscrew stop rod using a 1/16 inch 
allen wrench through hole in stop rod. 

61. Add or remove stop rod shims as re­
quired for each stop rod. 

62. Apply one drop of Loctite, Grade C, 
to threads of each stop rod. 

63. Install stop rods and tighten rods 
firmly. 

64. Fully retract carriage and hold car­
riage firmly in place. 
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TABLE 3-2. SHIMS FOR FORWARD ADJUSTMENT 

Measurement at Shims Added per 
Gap "A" Stop Rod 

0.010 - 0.025 0 

0.026 - 0.039 1 

0.040 - 0.055 2 

0.056 - 0.069 3 

65. Using plastic feeler gage, measure gap 
IIBII shown in Figure 3-20. 

66. If the requirements are met, apply one 
drop of Loctite, Grade C, to the threads 
of each carriage shim screw and re­
tighten. If the requirements are not 
met, add or remove carriage stop shims 
as required (each carriage stop shim 
is 0.010 inch thick). Refer to Table 
3-3. 

67. Remove actuator stop inspection tool 
and install carriage alignment arm in 
head 9 position. Secure with head 
clamping hardware and torque head/arm 
clamp screw to 4 inch-pounds. 

68. Using spindle adjustment tool, adjust 
spindle to obtain clearance specified 
in Figure 3-24. 

69. Tighten three spindle mounting screws 
and recheck clearance. 

70. Remove carriage alignment arm and car­
riage alignment ring. 

71. Attach rear deck seal to deck. 

72. Replace air supply. 

73. Replace heads loaded switch. 

74. Secure heads loaded switch leadwires 
to actuator side with cable tie. 

75. Perform Heads Loaded Switch Adjustment 
procedure. 

76. Install velocity transducer per Veloc­
ity Transducer Replacement procedure. 

77. Connect velocity transducer cable plug 
P4. 

78. Attach cable post to deck. 

79. Slip read/write chassis into position 
under four screws and tighten screws. 

80. Install logic card EO. 
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81. Install all heads per Head/Arm Replace­
ment procedure. 

82. Attach head cable plugs to card EO in 
reverse of sequence removed. 

83. Connect servo head plug and servo out­
put plug P8 to servo preamp circuit 
board. 

84. Install servo preamp housing cover. 

85. Connect voice coil leadwires. 

86. Install shroud and attach to deck. 

87. Replace ground cable between shroud and 
operator control panel. 

88. Replace both shroud side panels. 

89. Replace access cover interlock switch 
and attach with two screws. 

90. Replace parking brake access cover. 

91. Attach both lower mounting brackets of 
gas cylinders to deck. 

92. Perform Servo System Checks and 
Adjustments. 

93. Perform Head/Arm Adjustment procedure. 

94. Replace deck cover. 

95. Close cabinet top cover. 

96. Replace right side panel. 

97. Close cabinet rear door. 

AIR SUPpLY REMOVAL / INSTALLATION 

1. Remove disk pack: Press START switch to 
stop spindle drive motor. Open pack 
access cover, remove 'disk pack and close 
pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

TABLE 3-3. SHIMS FOR REVERSE ADJUSTMENT 

Measurement at Stop Shims 
Gap "BII Required 

0.003 - 0.025 0 

0.026 - 0.035 1 

0.036 - 0.045 2 

0.046 - 0.055 3 
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3. Release two turnlock fasteners securing 
front panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Loosen hose clamp securing rubber boot 
to top outlet of air supply. Remove 
rubber boot. 

5. Remove air supply primary filter by 
pressing clips away from primary filter 
frame (refer to Figure 1-1). 

6. Remove two screws (located behind pri­
mary filter) that attach air supply to 
frame. 

7. Reach behind air supply and pull the 
two inch hose from air supply with a 
twisting motion •. 

8. Loosen hose clamp holding three inch 
hose to upper rear of air supply. Re­
move hose. 

9. Pull air supply forward sufficiently to 
disconnect power cable connector P2 
from lower rear of air supply. Then 
pullout air supply. 

10. After performing desired maintenance, 
install air supply by reversing the 
above procedure. 

BRAKE PLATE ASSEMBLY 

Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open pack 
access cover, remove disk pack (leave 
cover open),. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove parking brake cover: Remove 
five screws securing parking brake cover 
to shroud. (Figure 3-23). Remove park­
ing brake cover from shroud. 

4. Remove defective brake plate assembly: 
Remove two screws securing brake plate 
assembly and springs to deck casting. 
Remove brake plate from deck observing 
how screws, springs and plate are 
assembled. 

5. Install replacement brake plate assem­
bly: Assemble two screws, two springs 
and replacement brake plate assembly. 
position assembly on deck and tighten 
the two screws. 

6. Perform Brake Plate Check and Adjustment 
procedure. 
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Figure 3-23. Brake Plate Replacemen.t 

Check And Adjustment 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover and remove disk pack 
(leave pack access cover open). 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Measured clearance between brake tooth 
and pack mounting plate should be 
0.015 ±O.OOS inch: With parking 
brake cover in place (Figure 3-23), 
use feeler gauge to check that clear­
ance between brake tooth and flat 
surface on underside of pack mounting 
plate is 0.015 ±O.OOS inch (measured 
distance is where tooth is not engaged 
or under a notch in pack mounting 
plate) • 

4. If requirement of step 3 is within 
limits, go to step 5. If not within 
limits, adjust as follows: 
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a. Remove disk pack. 

b. Remove parking brake cover: Remove 
five screws securing parking brake 
to shroud. Remove parking brake 
cover from shroud. 

c. Rotate spindle to a position where 
the brake tooth is not under a 
notch in the pack. mounting plate. 

d. Adjust setscrew (Figure 3-23) until 
distance between brake tooth and pack 
mounting plate is 0.015 fO.OOs inch. 
Turning setscrew clockwise decreases 
distance and turning setscrew coun­
terclockwise increases distance. 

e. Install parking brake cover: position 
parking brake cover on shroud. Se­
cure parking brake cover to shroud 
using five screws. 

5. Close pack access cover. Set UNIT 
POWER circuit breakers to ON and close 
cabinet rear door. 

CARRIAGE/SPINDLE ALIGNMENT I 

The carriage assembly is properly aligned 
when carriage motion is along a radial line 
from the axis of rotation of the spindle 
assembly. The following adjustment is 
required whenever the six screws securing 
the actuator housing and magnet to the deck 
casting are loosened, or if the spindle 
assembly is loosened from the deck casting. 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover and remove disk pack 
(leave cover open). 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove head number 10: Refer to Head/ 
Arm Replacement procedure and remove 
head number 10. 

4. Install carriage alignment arm on 
carriage at head 10 position. Torque 
head/arm clamp screw, clamp plate, 
washers, and alignment arm to 4 inch­
pounds. 

5. Install carriage alignment ring on 
spindle. 

6. Install head cam tool: Refer to 
Manual Carriage Positioning With Power 
Off and install head cam tool at head 
number 10 position. 

7. Slowly extend carriage until carriage 
alignment arm and ring are approximately 
aligned as shown in Figure 3-24. 
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CAUTION 

The carriage is aligned by moving 
the spindle. The six bolts secur­
ing the actuator and magnet to 
the deck are not to be loosened 
unless alignment cannot be attain­
ed by moving the spindle. 

8. Check that clearance between ring and 
arm tools is a specified in Figure 
3-24. If correct proceed to step 19. 

9. If clearance is incorrect, loosenthree 
screws securing the spindle assembly 
to deck. 

NOTE 

On units having cutouts in 
shroud (see Figure 3-23) pro~ 
ceed to step 10. On units 
not having cutouts proceed 
to step 11. 

10. Using spindle adjustment tool, move 
the spindle to obtain the clearance 
specified in Figure 3-24. If this 
clearance is obtained proceed to step 
11. However, if it is too far out of 
adjustment to be corrected in this 
manner proceed to step 12. 

11. Tighten the three spindle screws and 
recheck clearance. If incorrect, 
repeat step 10. When the clearance is 
correct proceed to step 19. 

12. Move the spindle until the dowel p~ns 
(Figure 3-24) are centered in the 
spindle slots. Tighten the three 
spindle screws. 

13. Loosen the three screws securing the 
actuator housing to the deck. 

NOTE 

The servo preamp housing must 
be removed to gain access to 
one of the actuator mounting 
screws. 

~4. Loosen the three screws securing the 
magnet to the deck. 

NOTE 

The actuator housing pivots on 
a pin located in its base and 
just forward of the magnet 
assembly. Pivotipg motion is 
tangential to spindle. 

15. Rotate the actuator and magnet as one 
assembly to obtain the clearance 
specified in Figure 3-24. 
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16. Torque (using 55 to 60 in-lbs.) the 
three screws securing the actuator 
housing. 

17. Tighten the three screws securing the 
magnet. 

18. Recheck the clearance. If incorrect 
proceed to step 9 to fine adjust the 
alignment. 

19. Retract carriage, remove head cam 
tool and carriage alignment arm. 

20. Remove carriage alignment ring. 

21. Install head removed in step 2: Refer 
to Head/Arm Replacement procedure and 
install head removed in step 2. 

22. Inspect read/write heads per the Head/ 
Arm Replacerrent Criteria in this section. 

23. Perform the Head/Arm Alignment procedure 
on all heads. 

DRIVE BELT 

Adjustment 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open pack 
access cover, remove disk pack and 
close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. I 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing· front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Push motor forward to insure free 
lateral movement of motor mounting 
plate. 

5. Inspect drive belt for cracks or worn 
spots. If required, replace belt per 
Drive Belt Replacement procedure. 

NOTE 

Units having two idler springs, 
repeat steps 7, 8 and 9 for each 
idler spring. 

6. Locate drive belt tension idler springs 
(Figure 3-25 ). Check for correct ad­
justment as explained in step 7. 

7. Length between idler spring posts must 
be 5.42 ±.12 inch •. If adjustment is 
required, proceed to step 8, if not, 
proceed to step 10. 
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Figure 3-25. Drive Belt Adjustment 

8. Loosen two screws securing idler spring 
adjustment bracket to deck. 

9. Reposition idler spring bracket and 
spring until requirements are met. 
Tighten screws and recheck requirements. 

10. Install cabinet front panel. 

11. Set UNIT POWER circuit breakers to ON 
and close cabinet r~ar door. 

Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove, disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit bre~kers t~OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 
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4. Remove static ground spring leadwire 
from deck casting. 

5. Disconnect speed sensor plug P3. 

6. Disconnect pack on switch leadwires: 
Make note of pack sensor switch lead­
wire connection scheme and disconnect 
leadwires at switch. 

CAUTION 

Use care when removing drive 
belt to prevent damage to the 
pack sensor switch and static 
ground spring. 

7. Remove drive belt from unit as 
follows: 

a. Remove idler springs (Figure 
3-25) • 

CAUTION 

Use care when removing drive 
belt to prevent damage to the 
pack sensor switch and static 
ground spring. 

b. Move drive motor toward spindle 
assembly and remove drive belt from 
drive motor pulley and from spindle 
pulley. Remove belt from unit. 

8. Install replacement drive belt: In­
stall replacement drive belt as follows: 

a. position replacement drive belt 
,around drive motor pulley. 

b. Move drive motor toward spindle 
assembly and slip drive belt around 
spindle pulley. 

c. Install idler springs (Figure 3-25) . 

d. Push drive motor to rear of cabinet 
to insure motor is properly seated. 

e. Manually rotate spindle to align 
drive belt on pulleys. 

9. Connect speed sensor plug P3 and static 
ground spring leadwire. 

10. Perform Drive Belt Adjustment procedure, 
steps 6 through 10. 

DRIVE MOTOR REPLACEMENT I 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 
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2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turn lock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Disconnect the following plugs and 
leadwires: 

a. Drive motor cable plug P7. 

b. Hysteresis brake cable plug P2. 

c. Speed sensor cable plug P3. 

d. Pack sensor switch leadwires (make 
note of leadwire connection scheme 
before disconnecting leadwires); 
disconnect wires at switch. 

5. Refer to Drive Belt Replacement 
procedure, step 7, and remove drive 
belt. 

CAUTION 

Do not support motor and brake 
assembly on hysteresis brake cup. 

6. Support drive motor and brake assembly 
from below and remove four screws hold­
ing drive motor to motor mount. Note 
that there are two long and two short 
screws. Refer to Figure 3-26) . 

7. Loosen both setscrews in drive motor 
pulley. Remove pulley. 

8. Remove hysteresis brake assembly as 
described in Hysteresis Brake Replace­
ment procedure. 

9. Install hysteresis brake assembly on 
replacement drive motor as described 
in Hysteresis Brake "Replacement pro­
cedure. 

10. Slide drive motor pulley on replace­
ment drive motor shaft until it is 
0.56 ±0.02 inch from drive motor end 
bell. Tighten both setscrews. 

11. Support replacement drive motor from 
below and install on motor mount cast­
ing (orient air exhaust openings 
towards air supply). Secure drive 
motor to motor mount casting using 
two long and two short screws in their 
respective locations. 

12. Position drive belt around spindle 
pulley, and slip other end of belt 
around drive motor pulley. Visually 
confirm that drive motor pulley is 
aligned with spindle pulley. 

3-47 



SHOCK MOUNT AIR EXHAUST OPENINGS DRIVE BELT 

CABLES (NOT SHOWN) 

P2-HYSTERESIS BRAKE 
P3-SPEED SENSOR 
P7-DRIVE MOTOR 

8Y46 

Figure 3-26. Deck Assembly Bottom View 

13. Install drive belt: Refer to Drive 
Belt Replacement procedure, step 8, 
and install drive belt. 

14. Connect the following plugs and lead­
wires: 

a. Drive motor cable plug P7. 

b. Hysteresis brake cable plug P2. 

c. Speed sensor cable plug P3. 

d. Pack sensor switch leadwires. 

15. Install a scratch disk pack: Open 
pack access cover, install a scratch 
disk pack and close pack access cover. 

16. Start spindle drive motor, observe 
drive motor for proper operation: Set 
UNIT POWER circuit breakers to ON. 
Press START switch to start spindle 
drive motor. Observe drive motor for 
proper operation. 

17. Press START switch to stop spindle 
drive motor. 
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18. Close cabinet rear door and install 
cabinet front panel. 

HEAD/ ARM ASSEMBLIES 

Head Inspection and Cleaning' 

The drive has a positive pressure filtration 
system that eliminates the need for periodic 
inspection and cleaning of heads, except 
where extreme environmental conditions exist. 
The heads should be inspected for the fol­
lowing reasons only: 

• A problem is associated with a specific 
head or heads; for example, excessive 
data errors. 

• Head to disk contact is suspected. 

• Contamination of pack is suspected (pos­
sibly due to improper storage of the 
pack) • 

• Concentric scratches are observed on 
pack surface. 
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CAUTION 
Do not smoke when inspecting or 
cleaning heads. Use extreme care 
not to damage head. If gimbal 
spring (holds head on end of arm) 
is permanently bent, entire head/ 
arm assembly must be replaced. 
Do not touch head pad or gimbal 
with fingers or tools. If heads 
must be laid down, do not allow 
pad or gimbal to touch anything. 

Head Inspection 

Prior to removing head for inspection, use 
a bright directional light to inspect pack 
while it is mounted on drive spindle. If 
pack shows signs of concentric scratches 
or any surface damage in data zone, reject 
pack. (Small tick marks in the head loading 
zone are not cause for pack rejection). 

1. Remove suspected head per Read/Write 
or Servo Head/Arm Replacement procedure. 

2. Inspect head for reddish-brown oxide 
deposits. 

3. If oxide deposits exist, clean head 
per Head Cleaning procedure. 

4. If head appears scratched, or damaged, 
refer to Head/Arm Replacement Criteria. 

Head Cleaning 

If cleaning of head is required, refer to 
Figure 3-27 and perform the following pro­
cedure. Use care not to damage the head 
pad, gimbal, and arm. 

1. Clean a smooth, flat working surface 
(for example, glass or Formica) with 
a soft tissue. Then wipe surface with 
palm of hand to remove all traces of 
dust or lint. 

CAUTION 

Do not use shiny or coated paper 
because they contain fine clay 
dust and other polishing fillers 
that could be deposited on head 
flying surface. 

2. Place a sheet of clean bond paper on 
the flat surface in manner that allows 
head/arm to be held parallel to paper 
surface. 

CAUTION 
Do not use isopropyl alcohol, 
acetone, or other solvents. 
Use CDC media cleaning solution 
only. Refer to Table 3-1. 

3. Moisten a small area of the paper with 
media cleaning solution. 

HEADARM 
CURVED EDGE 
OF HEAD PAD 
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CAUTION 
In the following step, move 
the head/arm in a direction 
away from curved edge of 
head pad. 

4. Gently place head pad flying surface on 
moistened area and lightly move head 
along paper in a zig-zag buffing motion 
(as shown in Figure. 3-27) from the 
moistened area to the dry area. . 

5. Inspect head to determine that oxide 
deposits were removed. If deposits 
remain but show signs of being removed, 
repeat step 4 until deposits are 
removed. If oxide deposits cannot be 
removed, replace head with a new one. 

6. If oxide deposits were removed and head 
passes inspection criteria (refer to 
Head/Arm Replacement Criteria), re­
install head. 

7. Follow Read/Write or Servo Head/Arm 
Replacement procedure to install cleaned 
head or a replacement head as required. 

Head/ Arm Replacement Criteria' 

A head/arm requires replacement if any of 
the following conditions exist: 

1. Consistent oxide buildup on head ~cat­
ing repeated head/disk impact. 

2. Appreciable oxide buildup located pri­
marily on edge, of ferrite insert. 

3. Scratches over 1/2 of head face surface. 

4. Imbedded particles in head. 

5. Audible ping while operating with heads 
over disk area, indicating that head 
is hitting disk surface. 

6. Oxide deposits cannot be cleaned from 
head. 

7. Head or head/arm is damaged. 

Read-Write Head/Arm Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove 
deck cover. 
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4. Remove five screws securing left (as 
viewed from front) shroud side panel. 
Remove shroud side panel by sliding 
forward and swinging out. 

5. Open pack access cover. 

6. Using a 3/32 inch hex driver through 
opening created by removing left shroud 
side panel, remove four of the five 
screws securing head cable plate (top 
two screws and bottom two screws). 
Refer to Figure 3-27. 

7. Loosen (but do not remove) center screw 
securing head cable plate, Remove 
head cable plate by pulling forward 
and unhooking from loosened screw. 

NOTE 

To facilitate replacement of 
the bottom heads, the voice 
coil leads may be removed. 

8. To determine location of faulty head 
refer to either the head identification 
label on the actuator assembly or to 
Figure 3-29. 

9. Remove clamp plate securing faulty head/ 
arm to carriage (Figure 3-28) and set 
aside. 

HEAD 
CABLE 

HEAD CABLE 
PLATE 

K 
SCREW(S) SECURING 
PLATE TO CLAMP 

'\ 
HEAD CONNECTOR 
AND PREAMP CARD 
LOCATION EOO 8018 

Figure 3 - 2 8. Head Cable Clarrping/Connecting 
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CAUTION 
Observe the following precautions 
during remainder of procedure: 

a. Do not touch head pad. Damage to 
the gimbal spring may result. Also, 
finger prints on flying surface of 
head will cause head crashes. 

b. Use care when installing or removing 
a head/arm assembly. If assembly is 
allowed to unflex and contact the 
adjacent head, damage to itself and/ 
or to an adjacent assembly may result. 

10. with the left hand reaching into the 
shroud area, grasp front of head/arm 
firmly between index finger and thumb 
(avoiding head pad) and force head/arm 
in one of the following directions 
(Figure 3-30) : 

a. Down - if head pad is facing up. 

b. Up - if head pad is facing down. 

This prevents head pad from contacting 
adjacent head/arm. 

11. Move front of head/arm towards left side 
of drive (refer ,to Figure 3-31 ). Head/ 
arm pivots to free rear notch of head/ 
arm from slot in carriage rib. 

12. While holding front of head/arm with 
left hand, grasp rear with right hand 
and wiggle head/arm back and forth (in 
a sideways motion) constantly pulling 
forward to disengage head from front 
slot of carriage. 

13. Lay head/arm in shroud area and discon­
nect head ~able from logic card EO. 

14. Remove cable spring from head cable 
clamp. Remove head/arm from drive 
taking care not to snag head cable 
connector. 

15. Plug replacement head/arm cable connec­
tor onto proper pins of logic card 
EO. 

16. Slide head/arm between existing head/ 
arm cables at approximate place. Tip 
head/arm on its side and slide into 
shroud. 

CAUTION 

Head/arm must be kept straight 
(see Figure 3-30) while insert­
ing until it is completely in 
place to avoid damage to itself 
and adjacent head/arms. 
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17. Manually straighten head/arm as shown 
in Figure 3-30 and guide it into proper 
front slot of carriage (Figure 3-31). 

18. Wiggle head/arm back and forth (in a 
sideways motion) constantly pushing 
toward the rear until the head/arm is 
firmly seated in the front slot of the 
carriage. 

19. Push rear notch of head/arm tight 
against the carriage rib while guiding 
front of arm over cam surface. Visually 
check lateral alignment of head/arm 
with other head/arms as viewed from 
front of drive to determine that it is 
properly seated. Reseat if necessary. 

20. Install clamp plate removed in step 9 
and torque to 4 inch-pounds. 

21. Press end of head cable spring into 
proper slot of head cable clamp. 

NOTE 

Before installing head cable 
plate make sure all head cables 
are properly placed. Also ensure 
that washer of screw loosened 
in step 7 is toward head of screw. 

22. Place head cable plate into position. 
While pushing head cable plate toward 
rear of drive, tighten screw loosened 
in step 7. 

23. Install remaining screws attaching head 
cable plate to head cable bracket. 

24. Close pack access cover. 

25. Install left shroud side panel. 

26. Perform Head/Arm Alignment procedure 
on replaced head/arm. 

Servo Head, Arm Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove deck 
cover. 

4. Remove five screws securing right (as 
viewed from front) shroud side panel. 
Remove shroud side panel by sliding 
forward and swinging out. 
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HEAD/ARM ASSEMBLY 
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Figure 3-29. Head/Arm Assembly Identification 
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8Y59 

Figure 3-31. Head/Arm Installation and 
Removal Position 

5. Open pack access cover. 

6. Using a 1/4 inch nut driver through the 
opening created by removing right shroud 
side panel, remove two screws securing 
servo preamp housing cover. 

7. Remove servo preamp housing cover. 

NOTE 

To facilitate replacement of 
servo head, the voice coil leads 
may be removed. 

B. To determine location of servo head, 
refer to either the head identification 
label on the actuator assembly or to 
Figure 3-29. 

CAUTION 

Observe the following precau­
tions during remainder of 
procedure: 

a. Do not touch head pad. Damage to 
the gimbal spring may result. Also, 
finger prints on flying surface of 
head will cause head crashes. 
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b. Use care when installing or removing 
a head/arm assembly. If assembly is 
allowed to unflex and contact the 
adjacent head, damage to itself 
and/or to an adjacent assembly may 
result. 

9. Remove clamp plate securing servo head/ 
arm to carriage (Figure 3-29) and set 
aside. 

10. Disconnect servo head/arm cable connec­
tor from servo preamp. 

11. With the left hand reaching into the 
shroud area, grasp front of head/arm 
firmly between index finger and thumb 
(avoiding head pad) and force head/arm 
in an upward direction. This prevents 
head pad from contacting adjacent head/ 
arm. 

12. Move front of head/arm towards left 
side of drive (refer to Figure 3-31). 
Head/arm pivots to force rear notch of 
head/arm from slot in carriage rib. 

13. While holding front of head/arm with 
left h~nd, grasp reai with right hand 
and wiggle head/arm back and forth (in 
a sideways motion) constantly pulling 
forward to disengage head/arm from 
front slot of carriage. 

14. Move freed head/arm into shroud area. 
Guide head/arm cable and connector 
carefully into shroud area and remove 
head/arm from drive. 

CAUTION 

Head/arm must be kept straight 
(see Figure 3-30) while inserting 
until it is completely in place 
to avoid damage to itself and 
adjacent head/arms. 

15. Guide head/arm cable and connector 
between existing head/arms. 

16. Manually straighten head/arm as shown 
in Figure 3-30 and guide it into proper 
front slot of the carriage (Figure 3--31) • 

17. Wiggle head/arm back and forth (in a 
sideways motion) constantly pushing 
toward the rear until the head/arm is 
firmly seated in the front slot of the 
carriage. 

18. Push rear notch of head/arm tight 
against the carriage rib while guiding 
front of arm over cam surface. Visual­
ly check lateral alignment of head/arm 
with other head/arms as viewed from 
front of drive to determine that it is 
properly seated. Reseat if necessary. 
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19. Install clamp plate removed in step 9 
and torque to 4 inch-pounds. 

20. connect servo head/arm cable connector 
to servo preamp. 

21. Replace servo preamp housing cover. 

22. Close pack access cover. 

23. Install right shroud side panel. 

24. Perform Head/Arm Alignment procedure 
on all head/arms. 

Head/ Arm Alignment Check 

Head/arm alignment check is performed by 
using the Off Line Tester or by using 
microprogram diagnostic routines and a 
controller. The following procedure uses 
the Off Line Tester for alignment operation. 
Refer to the Reference manual for instal­
lation and familiarization of tester oper­
ation. 

Refer to Controller manual for head align­
ment procedure using microprogram diagnos­
tics. 

The CE disk pack and Off Line Tester must 
be temperature stabilized before the fol­
lowing procedure is performed. Pack, drive, 
and Off Line Tester must be in the same 
temperature environment for a minimum 60 
minute period immediately preceding head 
alignment. In addition, the CE pack must 
be purged on the drive a minimum of 30 
minutes and the Off Line Tester must be 
plugged into the drive a mimimum of 10 
minutes before performing head alignment 
procedure. 

NOTE 

If head alignment is being 
performed on more than one 
drive, the CE pack needs only 
a 15 minute purge per drive 
after head alignment has been 
performed on the preceding 
drive. 

1. Install CE disk pack: Press START 
switch to stop spindle drive motor. 
Open pack access cover and remove 
customer disk pack. Install CE disk 
pack and close pack access cover. 

2. Connect Off Line Tester and head align­
ment card to drive: Open cabinet rear 
door and set UNIT POWER circuit break­
ers to OFF. Remove logic chassis card 
cover. Connect Off Line Tester to 
drive per installation instructions 
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in Reference manual. Install head 
alignment card in location C23. 

CAUTION 

The CE disk pack contains 
specially recorded tracks of 
data. Extreme care must be 
taken so that this data is 
not modified or destroyed. 

3. Open rear door and set ON LINE/OFF LINE/ 
WRITE DISABLE switch to WRITE DISABLE. 

4. Set UNIT POWER circuit breakers to ON. 

5. Load Heads: Press START switch to start 
spindle drive motor and allow heads to 
load. 

6. Connect null meter to test points X and 
Z of head alignment card. 

7. Set R/W - SERVO switch S2 on head align­
ment card to SERVO position. 

8. Check that CARRIAGE OFFSET switch on 
Maintenance panel is set to NORMAL 
position. 

9. Command a seek to cylinder 491. 

NOTE 

If the readings obtained in 
the following three steps are 
incorrect, the problem must 
be diagnosed and corrected 
before this procedure can be 
completed. Refer to Servo 
System Checks procedure. 

10. Set N/P switch Sl on head alignment card 
first to P position (note null meter 
reading) then to N position (note null 
meter reading). Algebraically subtract 
N from P and record reading. P-N read­
ing should be 0 ±15 mv. If require­
ments are met proceed to step 11, if 
not, perform Servo Fine position Offset 
Check/Adjustments. 

11. Set R/W - SERVO switch S2 on head align­
ment card to R/W position. Check that 
MODE light on card is off. 

12. Select head to be checked per instruc­
tions in Reference manual. 

13. Record null meter reading with head­
alignment card switch Sl first in P 
position; then to N position. Algebra­
ically subtract P minus N and record 
result. P-N should be less than ±200 
mv. 

14. If P-N exceeds ±200 mv, perform Head/ 
Arm Adjustment procedure. 

15. Repeat steps 13, 14, and 15 for all 
heads to be checked. 
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16. If all requirements are met, disconnect 
test equipment: Set UNIT POWER circuit 
breakers to OFF. Disconnect Off Line 
Tester and head alignment card from 
drive. Install logic chassis card 
cover and rear door panel. Set UNIT 
POWER circuit breakers to ON and close 
cabinet rear door. 

Head/Arm Adjustment 

Perform this procedure only if the head 
clamping screws were loosened, after instal­
lation of a replacement head/arm, or if 
head fails the Head/Arm Alignment Check 
procedure. 

1. Perform steps 1 through 13 of the Head/ 
Arm Alignment Check procedure. 

2. Raise drive top cover. 

3. Remove deck cover. 

4. Command a continuous repeat seek be­
tween cylinders 486 and 491 for 30 
seconds minimum. 

5. Command a seek to cylinder 491. 

6. Install Carriage Blocking tool. 

CAUTION 

If power is lost with heads 
loaded damage to heads and/or 
disk pack will occur if heads 
are not retracted before pack 
rotation stops. 

7. Connect oscilloscope channel A to TPY 
of head alignment card. Set controls 
as follows: 

• CH 1: 2V/DIV 

• A TIME DIV: 1 ~SEC/DIV 

• A TRIGGERING: Positive/Internal 

8. Check that R/W - SERVO switch S2 on 
head alignment card is set to R/W 
position and that MODE light on card is 
off. 

9. Loosen clamp screw of selected head 
and torque screw to 4 inch-pounds. 

10. Refer to Figure 3-29 and"position head 
adjustment tool so that tips of tool 
straddle carriage ridge and tool pin 
engages head/arm notch. 

11. Adjust head to obtain a dibit pattern 
as shown in Figure 3-32 on the oscil­
loscope. 
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12. Set switch Sl on head alignment card to 
position P. 

13. Position head (using head alignment 
tool) until the meter reading is 20 mv 
or less. 

14. Re-torque the head clamp screw to 4 inch­
pounds. 

15. Record P reading. 

16. Set switch Sl on head alignment card 
to position N. 

17. Record null meter reading of N. 

18. Algebraically subtract recorded reading 
N from P. 

19. If P-N result exceeds ±20 mv, repeat 
steps 12 through 18 until result is 
±20 mv or less. 

20. Repeat steps 9 through 19 for all heads 
requiring alignment adjustment. 

21. Remove Carriage Blocking tool. 

22. Unload heads a minimum of two times by 
stopping spindle. 

23. Perform continuous seeks between tracks 
486 and 491 for 30 seconds minimum. 

24. Repeat steps 12,16,17,18,19. Record 
P-N readings at track 491. 

25. If P-N result is ±150 mv or greater for 
any head, repeat steps 12 through' 19 
for that head. 

26. Stop spindle motor. 

27. Install deck cover and close top cover. 

28. Remove disk pack. 

29. Disconnect test equipment: Set UNIT 
POWER MAIN POWER circuit breakers to 
OFF. Disconnect null meter, oscilloscope 
and Off Line Tester. 

30. Set UNIT MAIN POWER circuit breakers to 
ON and close cabinet rear door. 

HEADS LOADED SWITCH 

, Adjustment 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 
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OSCILLOSCOPE SETTINGS 
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Figure 3-32, Balanced Dibit Pattern 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove deck 
cover. 

4. Make note of heads loaded switch lead­
wire connection scheme and disconnect 
leadwires. 

5. Connect a multimeter (set to Rxl) 
across switch leadwire terminals. 

CAUTION 

Do not move carriage so far 
as to cause heads to load. 
Switch transfer will occur 
before head loading. 

6. Carefully move carriage about one-half 
inch forward from retracted stop. 

7. Slowly retract carriage. Stop carriage 
at point where switch transfer occurs. 

8. Using a steel scale, measure distance 
that carriage travels before contacting 
retracted stop. Switch transfer must 
occur when carriage is between 0.100 
and 0.180 inch of encountering retract~ 
ed stop. 

9. If requirement is not met, loosen two 
screws securing switch mounting bracket 
to actuator housing. Reposition switch 
and bracket until requirement is met 
and tighten screws. 
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10. Remove multimeter and connect heads 
loaded switch leadwires. 

11. Install deck cover. 

12. Close cabinet top cover. 

13. Set UNIT POWER circuit breakers to 
ON and close cabinet rear door. 

Replacement, 

No special instructions are required for 
removal and replacement except, when re­
placing switch, use one drop of Loctite, 
Grade C, on threads of each screw securing 
switch to mounting bracket. Perform Heads 
Loaded Switch Adjustment procedure following 
switch replacement. 

HYSTERESIS BRAKE REPLACEMENT 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove side panel, or if drive is in 
line, remove front panel and air' 
supply. 

4. Disconnect hysteresis brake cable P2. 

83308100 B 



5. Remove four screws attaching brake motor 
mount (and hysteresis brake assembly) 
to drive motor. 

6. Remove hysteresis brake assembly, 
observing orientation of brake power 
cable. 

7. Remove rubber coupling sleeve. Refer 
to Figure 3-33. 

8. Loosen two setscrews securing coupling 
flange to hysteresis brake shaft. Re­
move flange. 

9. Remove three screws attaching hystere­
sis brake to brake motor mount and re­
move brake. 

10. Install replacement hysteresis brake on 
brake motor mount with three screws. 
Torque each screw to 28 to 32 inch­
pounds. 

11. Install coupling flange on hysteresis 
brake shaft so that one setscrew is on 
flat of brake shaft. Do not tighten 
setscrews, only loosely secure coupling 
flange to brake shaft. 

DRIVE MOTOR 

.46± .02 
1.80± .01 

COUPLING 
SLEEVE 

. ~HYSTERESIS 
BRAKE 

8Y52 

Figure 3-33. Hysteresis Brake Assembly 
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12. Install rubber coupling sleeve on brake 
coupling flange. 

13. position brake motor mount (and replace­
ment hysteresis brake) on bottom of 
drive motor. Make sure rubber coupling 
sleeve engages the motor coupling 
flange. Orient brake power cable to 
connect to P2. 

14. Secure brake motor mount to the drive 
motor using four screws and washers. 
Torque each screw to 110 to 135 inch­
pounds. 

15. position coupling flange on hysteresis 
brake shaft to meet the requirements of 
Figure 3-33. Torque each setscrew in 
coupling flange to 20-25 inch-pounds. 

16. Connect hysteresis brake cable to P2. 

17. Install side panel or air supply and 
front panel, as required. 

18. Perform Start/Stop time procedure. 

PACK SENSOR SWITCH 

Check 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover and remove disk pack. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Disconnect pack sensor switch leadwires: 
Remove cabinet front panel. Identify 
and make note of pack sensor switch 
(Figure 3-34) leadwires. Disconnect 
leadwires at switch terminals. 

4. Connect multimeter across pack sensor 
switch terminals: Connect a multimeter 
(set to Rxl) across pack sensor switch 
terminals as follows: 

Meter Terminal Pack Sensor Switch 

BLK (GND) 

RED (POS) 

C 

NC 

5. Observe meter scale: Meter should 
indicate infinity. Go to step 6. 

6. Install a scratch disk pack. 

7. Observe meter scale. Meter should in­
dicate 0 ohms. Go to step 8. 

8. If requirements of steps 5 and 7 are 
met go to step 9. If not within re­
quirements, perform Pack Sensor Switch 
Adjustment procedure. 
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9. Reconnect pack sensor leadwires: Re­
move multimeter probes from switch 
terminals. Connect pack sensor switch 
leadwires to switch terminals. 

10. Remove scratch disk pack and close pack 
access cover. 

11. Install cabinet front panel. 

12. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

SPEED SENSOR 
MOUNTING BLOCK 

GROUND SPRING 
TERMINAL LUG AND 
ADJUSTMENT SCREW 

Adjustment: 

1. Perform steps 1 through 4 of Pack Sensor 
Switch Check procedure .. 

2. Install a scratch disk pack. 

3. Dimension between actuator arm and 
lockshaft must be as specified in 
Figure 3~34. If dimension is as spe­
cified go to step 10. If adjustment 
is required go to step 7. 

VSWITCH MOUNT 

o O MOUNTING 
BRACKET V

GROUND SPRING 

~~---------------------------~~~~-------
~~-------------------------F.'~~-C~~ 

® 

8S25A 

Figure 3-34. Pack Sensor Assembly 
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4. Loosen mounting plate adjustment screw 
(Figure 3-34) • 

5. Loosen two screws securing ground 
spring mounting bracket to switch 
mount. 

6. Position mounting plate until dimension 
between actuator arm and lockshaft is 
as specified in Figure 3-34. Tighten 
screws. 

7. Connect a multimeter (set to Rxl) to 
pack on switch terminals (refer to step 
4 of Pack Sensor Switch Check procedure) • 
Meter must indicate 0 ohms. If correct 
go to step 19, if not go to step B. 

B. Loosen pack sensor switch adjustment 
screws and position switch until muiti­
meter just indicates 0 ofuns. Tighten screws. 

9. Insert an O.Oll'inch feeler gage between 
actuator arm and stop pin (dimension A 
of Figure 3-34) • 

10. Multimeter must indicate infinity. If 
not, go to step 11. If correct, remove 
feeler gage and go to step 13. 

11. Loosen pack sensor switch adjustment 
screws. and position switch until multi­
meter just indicates infinity. Tighten 
screws. 

12. Remove feeler gage. Multimeter must 
indicate 0 ohms. If correct, go to 
step 13. If not, repeat procedure 
starting at step B. 

13. If pack sensor switch was repositioned, 
perform step 3 and if further adjust~ 
ments are required repeat entire adjust­
ment procedure. If requirements of 
step 3 are met, go to step 14. 

14. Reconnect pack sensor leadwires: Re­
move multimeter probes from switch 
terminals. Connect pack sensor switch 
leadwires to switch terminals. 

15. Remove scratch disk pack and close pack 
access cover. 

16. Perform Ground Spring Adjustment pro­
cedure if mounting plate screws were 
loosened. If not, go to step 17. 

17. Install cabinet front panel. 

lB. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

~eplacement 

1. Perform steps 1, 2 and 3 of the Pack 
Sensor Switch Check procedure. 
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2. Remove two screws, washers and nuts 
securing pack sensor switch to the pack 
sensor mounting plate bracket (Figure 
3-34). Remove faulty switch. 

3. Install replacement switch to mounting 
plate bracket using two screws, washers, 
and nuts. Do not tighten screws. 

4. Perform Pack Sensor Switch Adjustment 
procedure starting at step 2. 

SERVO PREAMP PC BOARD REPLACEMENT 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove deck 
cover. 

4. Remove two screws securing servo pre­
amp cover (Figure 3-19). Remove rover. 

5. Disconnect servo head cable plug and 
output plug PB from servo preamp board. 

6. Remove two socket head screws inside 
preamp housing. Remove preamp housing 
from unit. 

7. Remove two screws securing faulty 
preamp circuit board to preamp housing 
and remove circuit board. 

B. Install replacement preamp circuit 
board to preamp housing, with two pan 
head screws. Tighten screws. 

9. Install preamp housing on actuator 
using two socket head screws. Tighten 
screws. 

10. Connect servo head cable plug and out­
put plug PB to preamp circuit board. 

11. Using two screws, secure preamp housing 
cover to preamp housing. Tighten 
screws. 

12. Install deck cover and close top cover. 

13. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

SIDE PANEL REMOVAL/REPLACEMENT 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 
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2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Turn two leveling jackscrews in rear 
base of cabinet until casters contact 
floor. Close cabinet rear door. 

4. Release two turnlock fasteners secur­
ing cabinet front panel. Remove and 
set panel aside. 

5. Turn two leveling jackscrews in'front 
base of cabinet until casters contact 
floor. 

CAUTION 

Use care when wheeling drive 
cabinet out of line so that 
input/output cables and con­
nectors are not damaged. 

6. Roll drive clear of adjacent units. 

7. Open cabinet rear door. 

8. Release two quarter-turn fasteners 
securing panel side cover. Disconnect 
side panel ground wire. Remove and 
set panel aside. 

9. Install side panel and return unit to 
normal operating position by reversing 
steps 1 through 8. 

10. Level unit per Installation procedures. 

SPEED SENSOR ASSEMBLY ~ 

Adjustment 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Use feeler gage to check that gap be­
tween sensor tip and pin is 0.023 
±0.002 inch (Figure 3-35). 

5. If requirements of step 4 is not met, 
adjust speed sensor as follows: 
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a. Check speed sensor lateral alignment 
per requirements of Figure 3-35. 
If required, loosen mounting block 
adjustment screws and position 
assembly. Tighten screws. 

b. Loosen jam nut on speed sensor 
assembly. 

c. Adjust sensor assembly (clockwise 
rotation closes gap, counterclock­
wise rotation widens gap) as re­
quired. 

NOTE 

Tightening jam nut more than 
15 inch-pounds can cause dam­
age to speed sensor assembly. 

d. Torque jam nut to 5' ±l inch-pounds. 

e. Recheck dimension of gap. 

6. Perform Speed Sensing procedure of 
Miscellaneous Logic Checkout. 

7. Replace cabinet front panel by revers­
ing step 3. 

Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turn lock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Disconnect speed sensor cable plug P3. 

5. Cut cable tie securing speed sensor 
leadwires to speed sensor mounting 
bracket. 

6. Loosen locknut on faulty speed sensor 
assembly (Figure 3-34). Remove 
assembly from unit. 

NOTE 

Tightening jam nut more than 
15 inch-pounds can cause 
damage to speed sensor 
assembly. 

7. Install replacement speed sensor on 
speed sensor mounting bracket. Torque 
jam nut to 5 ±l inch-pounds. 

8. Perform Speed Sensor Adjustment pro­
cedure. 
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Figure 3-35. Speed Sensor Adjustment 
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SPINDLE AND LOCKSHAFT ASSEMBLY 

Field repair of this assembly is limited to 
replacing the lockshaft. If replacing lock­
shaft does not correct problem, replace 
entire spindle assembly. Return faulty 
assembly to factory. 

Lockshaft Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack apcess cover and remove disk 
pack. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Remove absolute air filter and air 
plenum: Refer to Replace Absolute 
Filter procedure (Section 2) and 
remove absolute air filter and air 
plenum. 

5. Remove two screws securing ground 
spring mounting block to switch 
mounting block. 

NOTE 

In the following s~ep do not 
remove retaining r~ng secur­
ing springs in spindle assem­
bly (this is retaining ring 
located behind flat washer' 
removed in next step). 

6. Remove retaining ring and flat washer 
from lower end of lockshaft. 

7. Carefully raise faulty lockshaft out 
of top of spindle assembly. 

8. ,Lower replacement lockshaft into top 
of spindle assembly. 

Caution 

Before proceeding, make certain 
that lockshaft is free to move 
downward against internal spring 
force. Lockshaft must be free 
and not bind. 

9. Push lockshaft down 1/8 inch below top 
of spindle and install flat washer 

3-62 

and retaining ring on lower end of 
lockshaft. 

NOTE 

position ground spring mounting 
bracket so that contact on end 
of spring is contacting lock-
shaft. ' 

10. Position ground spring mounting block 
on switch mounting block (Figure 3-34) 
and loosely secure block with two 
screws. 

11. Perform Pack On Switch Adjustment 
procedure. 

12. Perform Ground Spring Adjustment 
procedure. 

13. Replace absolute air filter and plenum: 
Refer to Replace Absolute Filter 
procedure (Section 2) and replace 
absolute air filter and air plenum. 

14. Replace cabinet front panel by reversing step 3. 

NOTE 

Allow blower to purge unit for 
two minutes before installing 
a disk pack. 

15. Set UNIT POWER circuit:breakers to ON 
and close cabinet rear door. 

Spindle And Lockshaft Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover and remove disk pack. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Refer to Side Panel Removal/Installa­
tion procedure and remove either side 
panel. 

5. Identify leadwires to pack on switch 
and ground spring. Disconnect lead­
wires. 

6. Disconnect speed sensor cable plug P3. 

7. Remove idler springs (Figure 3-25) and 
move motor mounting plate towards 
spindle to relieve drive belt tension. 
Remove belt from drive motor pulley 
and spindle pulley. 
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8. Remove pack sensor assembly from rear 
of spindle by removing two 3/16 allen 
screws. 

9. Open pack access cover. 

10. Remove five screws securing parking 
brake cover to shroud (Figure 3-23.) • 
Remove- brake cover. 

NOTE 

While removing assembly in next 
step observe mounting technique 
used to secure brake plate assem­
bly to deck. 

11. Remove two screws securing brake plate 
assembly to deck casting (Figure 3-23). 
Remove and set assembly aside. 

12. Remove three screws (under deck) secur­
ing spindle assembly to deck. 

13. Grasp spindle drive pulley and alter­
nately push and pull on assembly 
while applying upward force to free 
spindle assembly from two round pins 
driven through spindle flange and 
into deck. 

NOTE 

Spindle base may have to be 
rotated to clear shroud be­
cause of irregularities in 
casting. 

14. Lift spindle assembly up away from 
deck being careful not to damage 
shroud. 

NOTE 

Insure mating surfaces of spindle 
and deck are clean. 

15. Place replacement spindle assembly on 
deck (orient flat surface on side of 
spindle assembly towards drive motor) • 
position spindle assembly on pins 
protruding from deck and press down 
on spindle so that pins begin enter­
ing spindle. 

NOTE 

Tighten spindle down evenly 
over pins, keeping spindle 
bottom surface parallel to 
deck surface. 

16. Install three screws and washers to 
secure spindle to deck. Tighten screws 
so that lateral movement of the spindle 
is possible for spindle alignment. 

17. position pack sensor assembly on 
spindle assembly as shown in Figure 
3-34. 
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NOTE 

Before tightening screws in next 
step, position pack sensor as­
sembly as close as possible to 
the dimensions shown in Figure 
3-34. Doing this·will minimize 
adjustment required after 
assembly is secured to the 
spindle. 

18. Secure pack sensor assembly to spindle 
assembly with two 3/16 allen screws. 
Tigi).ten screws. 

19. Install drive belt on motor pulley. 

20. Move drive motor mounting plate to­
wards spindle assembly and slip drive 
belt around spindle pulley. Install 
idler springs, manually rotate spindle 
and push motor forward to seat belt. 

21. Secure brake plate assembly to deck 
using two screws and related brake 
plate hardware. Perform Brake Plate 
Assembly Check and Adjustment. 

22. Install brake plate cover to shroud 
using five screws. Tighten screws. 

23. Connect ground spririg and pack sensor 
switch leadwires. 

24. Connect speed sensor cable plug P3. 

25. Perform the following· procedures: 

a. Pack Sensor Switch Adjustment 

b. Static Ground Spring Adjustment 

c. Speed Sensor Adjustment 

d. Carriage/Spindle Alignment 

e. Head/Arm Alignment Check 

STATIC GROUND SPRING 

Adjustment 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Visually check that ground spring is 
approximately centered vertically and 
horizontally on lockshaft (Figure 3-34). 
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5. If required, loosen screw securing 
ground spring to mounting bracket and 
center spring as required. Tighten 
screw. 

6. Place a 0.002-0.005 inch non-metallic 
feeler gage between ground spring and 
lockshaft. 

7. Hook a push-pull gage to outer end of 
ground spring. 

8. Force (applied perpendicular to spring) 
required to allow feeler gage to fall 
free should be 125 (±25) grams. 

9. If required, carefully bend spring to 
adjust spring tension. " 

10. Install cabinet front panel. 

11. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

Replacement 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Remove cabinet front panel: Release 
two turnlock fasteners securing front 
panel to drive, reach behind front 
panel to disconnect ground lead, then 
remove panel. 

4. Remove static ground spring leadwire. 

5. Remove scre~, nut, three washers, 
terminal lug and ground spring from 
contact mounting bracket (Figure 3-34). 

6. Install replacement ground spring on 
contact mounting bracket using one 
screw, one nut, three washers, and 
terminal lug. 

7. Perform Static Ground Spring Adjustment 
procedure. 

8. Connect ground spring leadwire. 

9. Install, cabinet front panel by reversing step 3. ' 

10. Set UNIT POWER circuit breakers to ON 
and close cabinet rear door. 

VELOCITY TRANSDUCER REPLACEMENT 

1. Remove disk pack: Press START switch 
to stop spindle drive motor. Open 
pack access cover, remove disk pack 
and close pack access cover. 

2. Open cabinet rear door and set UNIT 
POWER circuit breakers to OFF. 

3. Open cabinet top cover and remove deck 
cover. 

4. Disconnect velocity transducer cable 
plug P4 (Figure 3-36). 

5. Remove two screws and washers securing 
velocity transducer end cap to magnet 
assembly. Retain cap, screws, and 
spring (located inside cap). 

CAUTION 

Use care in the following steps 
so that extension rod is not 
damaged. 

6. Extend carriage 1/2 inch and unthread 
extension rod at point where it enters 
rear of head/arm receiver. 

7. Carefully pull transducer magnet and 
extension rod out of cap end of trans­
ducer coil/housing. 

CAUTION 

Replacement velocity transducer 
magnet can be rendered unuseable 
if it comes in contact with a 
ferro" magnetic object. 

8. Carefully remove replacement trans­
ducer magnet from shipping container. 

9. Determine polarity of replacement 
transducer magnet by placing near ' 
magnet just removed. Like poles repel. 

10. Carefully unthread extension rod from 
transducer magnet. Moderate force 
may be required since Loctite is on 
rod threads. 

NOTE 

Extension rod must be grasped at 
end nearest' magnet while removing 
and replacing magnet. 

11. Apply one drop of Loctite, Grade C, 
to extension rod threads that mate 
with transducer magnet. Thread rod 
into end of transducer magnet with 
same polarity as old transducer magnet. 

12. Remove old transducer coil/housing 
from magnet assembly and slide re­
placement transducer coil/housing into 
magnet assembly 

13. Install head cam tool and fully extend 
carriage. 

14. Insert free end of extension rod into 
bore of coil/housing. Slide assembly 
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VELOCITY TRANSDUCER 
COIL/HOUSING EXTENSION ROD 

VELOCITY TRANSDUCER 
END CAP 

j SPRING 

£p=D~---

VELOCITY TRANSDUCER 
MAGNET 

7J78 

Figure 3-36. Velocity Transducer Replacement 

into coil/housing until threads of 
extension rod are visible behind 
head/arm receiver. 

NOTE 

If A28-TPC swings in the 
wrong direction, magnet is 
installed backwards. 15. Apply one drop of Loctite, Grade C, to 

extension rod threads. Using a pliers 
and only moderate force, install ex­
tension rod in head/arm receiver. 

18. Retract carriage and remove head cam 
too. 

16. Assemble spring and transducer end 
cap to magnet assembly using two screws 
and washers. Remove voice coil yellow 
leadwire. 

17. connect velocity transducer plug P4. 
Set UNIT POWER circuit breakers to ON. 
Verify tha~ card test point A28-TPC 
swings in negative direction while 
actuator is manually moved in forward 
direction. 
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19. Perform Velocity Gain Adjustment 
procedure. 

20. Perform Velocity Transducer Gain . 
Uniformity procedure. 

21. Perform Integtator Gain Adjustment 
procedure. 
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SECTION 4 

DIAGRAMS 





DIAGRAMS 4 

INTRODUCTION 

This section contains diagrams that logically 
describe the drive in terms of the functions 
which the unit performs and schematics that 
show the wiring of the various assemblies. 
Descriptive material for integrated and dis­
crete component circuits is located in 
sections 4, 5, and 6 of the Reference manual 
(Publication No. 83308200). Flow charts, 
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simplified circuits, and timing diagrams are 
located in the same manual. 

Logic sheets 1 through 9 and sheet 1 of all 
assembly schematics (located at end of 
section) are not included in this manual. 
They are for factory use only. 
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1153$-~ ----

1.24- 1.24-
II. ISB 

y>-+>7 
1.25-

11621 .128 

11510 
H006 ~7A 

825-
11507 .31. 

LI501 ~ 

1.24-

11726 ,.1L 
824-

.11507 - 3B 

·5v 

SEEK COMPlETE~ 
SEEK COMPLETE 

lIJ2-74 

9A CH II ON SECTOR 

-< IIJ2 -77 
A24-
131. 

~ < 
I4B. 

IJ2-75 
BA CH1: SEEK ERROR 

IJ2-7B 

II J2-75 
81. CH n SE EK ERROR 

IIJ2 -78 
B24-

~ _______ ==~ __ _23~~ 1:440S 

A24-10A<<y 

SEEK ERROR "::- 13706,1:2611 

1

__ < 13BI2 

I I 
EOT SEEK ERROR 4A I440 C27 -I2B TESTER 

_ _ EOT SEEK ERROR 48~ 3 

® 

ON CYLINDER PULSE 

B25- 3B B24- liB 

IJI-A 
CHI UNIT READY 

IJI-C 

IIJI-A 

CH II UNIT READY 
UJI-C 

11602 
11511 
11512 

____ 824-

I ul I I I UNIT READY 5~ ~:g:~ 
11721 

SEEK ERROR PULSE 4~ 1:2612 

11606 

C17-

11124 :I~I~A~---~-t-----------~--------=======================================t========~ ~17- I I 11227 IIA UNI T READY 

NOTES' 

CD LOCATED ON OPERATOR PANEL. 

o NOT USED. 

4 

o COMMON CONTROL BLOCK OUPLICATED 
FOR REFERENCE ONLY 

3 

READY 

ID 

Ie 

B 

A 



~ 4 
I 

I-' 
0 D6-12A 

11438 , 
BIT 9 

KI7DI _12B FoRWARD EOT 

5-c_

8A SEEK ERROR INHIBIT 

,8B 

B22-

I1402-
5B BIT 8 

11406 ,4A BIT 7 

11410 - IIA BIT 6 

11414 ,12B BIT 5 

1141B _6B BIT 4 

CI 
11422 ,9B 

BIT 3 

11426 - 9A BIT 2 

11430-7A BIT I 

11434 - 7B BIT 0 

11536 DIFF INPUT GATE 

B 22 -2B REVERSE EDT ENABLE 

b B REVERSE EOT ENABLE 
L250 I , 

L2500 - 13B FORWARD EOT ENABLE 

BI K2300 - 3A 000 01 BITS 

NOTES' 

<D NOT USED 

B22-
2A EVEN DI BITS 

K2301 

A22-

Ll501 ,146 
HEADS LOADEO 

625-

II524 ,T6 12~ 625-

AI 
LOAO+RTZ ENABL 1172111 9A<I1914 a... ., _ 14n 

11622 

ex> 
W 

lOB ODD+EVEN 01 BITS W 12303 , 
0 

A22~ ex> 2A HEADS LOADED 
I-' 11506 , 
0 L- 11600 
0 11523 

~ 
4 

10 

175H-
L..-____ ~ __ .!.'!...' bI>C~22D2 ... ~-8-+--' 

R' .-

LII517 
11518 

NO .SERVO TRACKS 

3 

1 
DIFFERENCE COUNTER INPUTS 

plO 512 o6-~~1829 

p U <0 

+5V 

622-
256 

13AIIBI2 

128 5A~I1813 

64 
liB - 11814 

32 12A_11815 

16 6A -I1816 

10 ~I1817 

4 IOB~11818 

8B -11819 

8A -11620 

C[£lJflOAo 
~ 521 

B22-
IA -12500 

II~ 1:1520 
1:1523 

A22-
FORWARD + REVERSE EOT 17B XI602 

, 12417 

FORWARD EOT 
14602 

ISA, 11801 
11516 11902 
11525 11732 
II526 

FORWARD EOT 17A 

'LOAD 11521 

A22-
-I NO SERVQ.....IRAClI.S . 118, I3800 

DIFFERENCE COUNTER INTERFACE 

AND EOT CONTROL 

D 
I 

IC 

IB 

A 



~ 4 3'" 2 1 
w 
~ II733 

I-' 11701 )'~" I i r~ I 1:4537 

g 11703 )~~~ 128 II fi\ 3! ~ 'iii'FFBiT8 I4500 
II705 

II707 

~ 11709 

ot:. 
I 

II711 11111" i.TL: I "~~~~LJ ID ~:;II~~:: III ~ ~ ~ 7A :: I 8 L T>128 ~3A~ 12013 

11717 

A~~- LOAD+RTZ ENABLE r' ~tl;;!~:I,., r,;j.;:.~:.I" IIIIII11 IAz3c41 ,..!.t...h.IT .. ·~·I I I r~ 1~~8_2.7Itll'< IZ8 5B c: 12204 
II524 -

KI701 )9B FORWARD EOT 

~II;O'116 _12~ IIIIIII IA~;;41 ~ II ~ 

DIFF BIT 7 

12013 

14501 

14502,12012 
12011 

14503 

CI CI4 - L ICi4A31 DIFFERENCE SELECT I IIIIII " L!,.I ,n r 1 I r" ~< I I I I I n DiFF8iT'4'~ ,I;~~I::~:~~~ Ie 
823-

'Tst 5A 
c: 12202 

6 TSl-6B'<D 

~ 

DiFfij'jT'3 3A 
12005,12006 
14505 

U~g~,I2004 

'"T'EST'ER 027- B17- I I I 5 ITUilA l 6 'I ,- I II ,.....------, il21 I I I -ngg~I?002 
'iiiffiRENCE 
SEmT 

B 1 :F~~~~DII005) :'T;-o,- lOA 11513 IB 
A23-__ 68 

SEEK f)~II_~I~:> .. -~-.-.-.-~-_-,-_--. -+-=-.t~ T~O,~ 6A I~lj~ 
~-'"" . i.:4J"\ 

~ 
j . . ' . DiFF'BiTO 17A 12000 

. • ~~ 14508 

,~ 

B23-
SB 

r 
GATED CYLINDER PULSES lOB _ 12204 

L2400 
L2401 

AI A23 ~'I-I"~l IA 
L2300, 4B - CYLINDER DETECT B ~. , ~!~~I 6 

.I2500 
14603 

Ie ID~D~ 7400 
DIFFERENCE COUNTER a .... -~~ -., , .............. , I __ -.....-..&1. I 

~ 4 3 



~ 

I 
I--' 
~ 

00 
w 
w 
o 
00 
I--' 
o 
o 

:t:" 

D 

c 

B 

A 

4 3 + 2 1 
+ !IV 

• RII02 ,RIBOO 
R3000, R3800 

~ 
- (JE80-6B ~ I A19-)" 

AI9B2 . C21-I 13B ~ 14A 
TESTER BIT 9 

i: 3004 CHI CABLE INTLK - I 
C14-

J:4439 
A19- JA81-A20-

6 2A 5i2 8B L4303 ID 12B BIT 9 
>-=-=--: (JE80-8B) J:1438 

C21-
CYLINDER B11-RI202 

XJ 2- 4& >,9:;A:...... _______ ---. 

IJ2- 49 ,9B CHICYLSEL 

7 II 24 ,12A CH I SELECT a RESERVE BU.. - I 

15B TESTER BIT 8 
6 SELECT 4A <D 

A2O- CYL 

RI801 
,R3001 
R3801 J:300!l CHII CABLE INTLK 

II:J2_49,9B at Ir"CYL -SEL 

71227 
12A CHII SELECT a RESERVE 

TESTER ~f - B~~-
CYLINDER' ) > 
SELECT B11-
J: 1005 ,9B ON LINE BUFFERED .- "I 

+5V 
B23-

B23-51902 ,I3A CYL B.T 0 - I '" .:'"St'OI'f;j;._; IU( g:g~ 

KI101 ,J3B FORWARD EOT 10 ~ 

XI500 ~12B START SEEK ~ 
J:1509"A UNLOAD HEADS. SPEED I ~ 

'6 

A20- A20' 

5 ~T 
O[)D 
I):" 7-/; 
'-' f 

i r 
I ~..~' . 'i -:", 

CD 

+5v 

I A 2B 

~~>'------------------------------------------~'I 

11524 
7A t.OAD +'RTZENABLE 12~ , -
2A (LOAD-.':"RTZ ENABLEJ" (UNIT :READY) 

71121 

NOTES: CD NOT USED. 

® COMMON CONTROL BLOCK DUPLICATED FOR REFERENCE ONLT. 

4 3 

J:1402 
_13B BIT 8 

11414,IOA BIT 5 II '- I I 

11426) 4B BIT 2 

11430) SA BIT. II 

11434,4A BIT 0 1,.......,..._..:..... I 

13A BIT 8 

C27-
16A 

J:4430 

TESTER BIT 1 

"1 .... • 14431 

1 I )' CYL C27-16B, TESTER BIT & 

9A BIT 6\ 14432 Ie 
~, C TESTER BIT 5 CYL 
lOB BIT 5 14433 I ,- n 

C27· 

LTESTER BIT 4 
CTL 

BB BIT 4 14434 ~, 

C27-L TESTER BIT 3 
CYL 

7B BIT 3 14435 

I I'~ I), C TESTER BIT 2 IB CYL 
5A BIT 2 14436 

~, CYL E TESTER BIT I 

REGISTER 

5B BIT I 14437 ~, 

C27-

LTESTER BIT 0 
CTL 

3B BIT 0 144 SB 
~, I III 02 

A 



Q 

A2203 
INTEGRATED VELOCITY 

A27-

11532 
12A' '" FORWARD.·SEEK,.:: 

~ 

A2000 
POSITION ERROR 

A27-

II533 
98 REVERSE -SEEK.. '-

B28-

11821 
7A T >128 

B23-
lOB liB 

r~ 
N 

+5V 
51801 

8B ~ 

828- B28 -
14A lOA 

r~ 

.... 51801 
13B ~ 

MAINT. OFFSET + 

I2415 :>9:..:::A:......-=D.;.;.IF.;..F-'B::..:'.:.T_4..:......-t_-+_~~ 

51802 12A 0i'FFBiT3 

12B 0iFFBi'T2 
SIB02 >==--.=.;.;...:......::..:.:.-=--+--l--~~ 

lOB iiiFFBiTT 
51 802 >'-"---=---'-::..;..;.....:...--t---l--r~ 

IIA DIFF BIT 0 
S 1802 >"-'''--...::..:;..:....::..:.:.-=------....;..;:''"'l~~ 

83308100 A 

(J m 

TPC 

2671< 

828- A27-

~ 
~ 

'----~~ 
~---~,~ 
r----.,.~ 
~ 
~ 

5A 

48 

4A 

3B 

5B. 

6A 

68 

cC 

A27-
2A <D 

DESIRED VELOCITY 
A2209 

2M 
lSM 
:M 
00-8 ... ~ 

a:: 
0 
a:: 
a:: 

A27- UJ 

. D/A OFFSET 3A 
A2401 Z 

0 
~ 
Vi 
0 
a. 

N 

n Iv I '. ~' 

DIFF . 64 5 128 
.' 

DIFF 32 6 64 u/n I"'-.j/ 
DIFF 16 732 A2000 
DIFF 8 8 16 986 

4 POSITION ERROR " A27A5 DIFF 4 9 8 A2002 

DIFF 2 10 4 
DIFF I II 2 

~I 

NOTE: 

CD NOT USED, 

4-13 



.;,.. 
I 

I-' 
.;,.. 

00 
w 
w 
o 
CO 
I-' 
o 
o 

~ 

D 

c 

8 1 

A 

4 3 

TN 

AZ8- I I -!~ 
XI500 ) 58 START SEEK -I" 4 

K2201 

r-·-
82B-

LI501 ~ HEADS LOADED 
A28- A27-

K2200 
FINE 

I" »)~~., __ »)13B --

A27-
A2404 ,lOB FINE SERVO SIGNAL 10K 

536 

.!-
+15V +5V 

CD:PA 

2 

ON CYL 

?5 

ON CYLINDER 
DETECTION 

A27- 828-
.9 )~>2A --"," 

1 

A2B-

5A,CD 

1" ON"CYL 8A::::XIB02,I2613 

ON CYL 
~~8- IIS04,r2930 
.lJi;II60I,I3101 

11514, 13716 
C27- 1440S 

98 TESTER 

<-O.70V=:!. 
>-O.30V=Y '--------------------------------A2210 

10K I 
2.2K 

536 

-15V 

NOTE; 

CD NOT USED. 

4 3 

D 

c-

8 

A 



OJ 
W 
W 
'0 
OJ 
I-' 
o 
o 

!t:I 

~~ 
~o 

""" I 
I-' 
U1 

cl 

B 

A 

4 

827- ~ 56MH I 
I-'--'--~~IW~ (23.7K I .p\, 

I I .. 
I I 

I I 
150PF 

X2200 

VEL 
TRANS­
DUCER 

® 

I I 
I I •.. 12B. 58 lOOK I' 33.2K 
~>----'» 

827-
Ll501 .88· HEADS LOADED II 

GATED 

A28- CYLINDER 

II811 .68 
PULSES 

II823 )78 T·.(·128 12 

K2200 
FiNE 

+14V 
14.7K 

S27-
r--~WV-__ ~ +15V 

II520 7S 
LOAD 

II522 .68 RTZ 

49.9K 
L-_-w._~?> -14V 

II002 .AlsB- PU8 

II509 ~ 
3S 

II524 

XI500 .58 

I2209 

A28-
11825 ~68 T ~ 1 12 

I2418 .l6A E~I:BELE 13 

12208 

12206 

A2006 DESIRED VELOCITY Z.tlfK 

A27- 5K 

A2404 19B FINE SERVO SIGNAL 9.53K 

4 

3 

NEG VOLTAGE 
FOR FORWARD 
MOTION 

3.3K 

VELOCITY 

6.8K 
+15V 

8.25K 

VELOCITY 
INTEGRATOR 

3 

10V 

I2209 

K2200 

X2102 

FINE 
I2204 
12102 

A2B-
FINE 3A. I4601 

2 

TPD 

-r>/J.?' 
~ 

1 

A27-
INTEGRATED VELOCITY 148 82400 
----------« 82401 

158 

827-

A2005 
A2006 

A2500 

SA: CD 

6.81K I 
~'ID 

r----------, 
: @ I 

~ 2.1 

A2 

POWER AMP 

A2100. A2101 
ISOLATED 46V 
GND I 

I -16 

3 

K2201 

NOTES: 

<D NOT uSED 

® LOCATED IN LOGIC CHASSIS 

® LOCATED ON MAIN DECK 

I K5 RETRACT 
L _____ R':L~Y ___ J 

VELOCITY 
SUMMING AMPLIFIER 

o 

Ie 

B 

A 



of:>, 

I 
I-' 
0'\ 

00 
w 
w 
o 
00 
I-' 
o 
o 

:t>' 

e 

B 

A 

4 

-+5V 
/I. 

ETECT~~ 

~ 
I 20K 

TPL 

TPS 

Fo~~--+-...;M"""&"':~· t> CD , 
X2302=. 499 :A2302 110 

'. 306~ 
'A30ci 

+14 

4.99K 

2 1 
TPH 

j 

12 

!I, LJ 
2.2M 

,,0.1 F , 

t> 

'J:~' ,.-."' .. 

X230~~i1r-==~ ________ ~/i'I~----~=-~------+=:r::=t~ 
2.87K 

-r.;;-OK 

4-14V 

~ 

--L 
® ,... 

4.99K 

+5V 

H A30CI 

l ral·1 ~OK f.olf7.5V 

-14V -14V 

C23-

I r - - - - -, 138 ~E~GDNMENT 

8 
I (TESTER) TPT 

I I P8- 830-
3 I A3 I 28 58 

TRACK I 

5 : :~~~~P I IB 38 

2: ® : 
.r=-+ I 
-= " ___ J 

A2303 ----------------'------,.----++--.."e...-"..f.1 J I 

B30-

<D~ 

-+5V 

26.1 ~-+14V 
2.74K 

8.66K 
TPF 

T c:.'!.':.--:T A 7~ XI801 
348 

TPG 

I u<.,<.. 

IK~ T ~!~--:T 8 8~ XI801 

47P 

A2300 

A2311 

-+5V 

B30-

~~~:.=.:::....::.:.:;.;.;..:....--13_<A XI700 

-+5V 

+ !IV 

~~~---==~~~~~~======~1~~8~_ K2700 

.f:'\ 830- 11722 
6

1 III ODD .DIBITS__ 12A 11718 

--------- KI701 

EVEN DI81TS ~<D 

A30-
26.1 • EVEN. DIBtlS • .ll8': ~:~~~ .01 

---1 830-

+5V 

9.!l3K 
NOTES' 

<D NOT USED 

~ MOUNTED ON SIDE OF 
ACTUATOR HOUSING. FOR 
DETAILED CIRCUIT DESC­
RIPTION, SEE LOGIC 

CARDS MANUAL. 

® TEST SELECTED RESISTOR 

4 

II 

12 

13 

3 MSEC 

-14V +14V 
SENSING DI81TS IIAc:: <D 

TPE 

_T 
IAiDWGNO TCo 

TRACK SERVO DECODE 

3 

D 

Ie 

B 

A 



co 
w 
w 
o 
CO 
...... 
o 
o 

~ 

~ 

I 
...... 
~ 

c 

B 

A 

4 

7B TRACK SERVO SIGNAL 
A231o-:,,- _~ ___ _ 

C30-
K1900,13B SLOPE 

030-

-15VO! 6.6K 

SWITCH ABLE 
OFFSET 

(TOP POT) 

A2002 ,2B DIA OffSET 10.OK 

REVERSE OFFSET 
11528 ----~:..:..::.:.:.:.:....:::...:..:::.::..:.---_ 

<D JA:: - Bii-
CARRIAGEC~ 

OffSET 
SW fWD 

A2A4S4 

r--NORMAL 
10-A2A4S2 

OFFLINE 

B25-
6 12A 

3 

20K 

OFFSET REVERSE 

C30-
17B 

2 1 
10K 10K 

--~~--I 
10K / 

C30QI 
+15V 

10K 

6.8K 
TPf 

lOOK 
2K t K _':I 

ELECTRICAL 
OffSET 

(BOTTOM POT) ~ 6.8K 

-15V 

10K 

10K 

63.4K 

SWiTCH I _. 1 .- 1 , 1_ I III I ~ 1~~UI;~1 ~+15VI (25) C30Q5 

030 _ OFfSET FORWARD 
B 129 IB 

825-

11828 ,liB T = 0 

IIA 0ii"""UHr 
II004 , 

11527 
FORWARD OFFSET 

A25-
II811 ,lOB 

GATED CYLINDER PULSES 

INTEGRATED 

A2203--JOA . VELOCITY-.---'--

NOTE' 

<D ON LOGIC CHASSIS MAINTENANCE PANEL 

® NOT USED 

® CALIBRATED TO 1000 VIINCH 

4 

+5V A25 - FORWARD + 

11726 ~4A REVERSE EOT 2 1 +15V 

10K 

. +14ve I I' 

"1- .f. 

2.2K 

jDlFF BIT 4 + ""'INT OFFSET 06- 3\® 

F' 3B < 12007,12009 
ANALOG SWITCH, 

3 

10 

i , 

fiNE 
POSITION 030-
SIGNAL 96 

--<® 
C30-

t;® 99-

® 

FINE 

SERVO C30-
SIGNAL 89 A2210 
~A2100 

A2101 

I FINE 
POSrl'lON 
SI&HAL 

. A25-
FINE 16B 

I" --.!N~:'E j 12202 

13A 
<@ 

ID 

c 

B 

A 
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I 
I-' 
co 

ex) 

w 
w 
o 
ex) 

...... 
o 
o 

~ 

el 

B 

A 

4 3 .. 2 1 

AZ'-

CD) ZA 3·9K 
, t5V 

REVERSE 
15B 

KI101 
EOT PULSE 

12A CYLINDER PULSE~ 
111110 ) ~ ~~1!~~ r '~I :~g~; I' .-l:~'~' + 14 V 

AUO' 

1"16 
_ 1B. SEEK 

11'24 
,1A LOAD + RTl ENABLE 

8,'-
A220r;: 2B .. , 

AZ'-
1.,09 

4A 

C30-

'CD ,I6B 

A24-

VELOCITY 

II028 ,2A SPEED 

II 007 ) SA INTERLOCKS 

NOTES 
CD NOT USED 

4 

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

UNLOAD HEADS. SPEED 

\ 

~\ 

~091( 

53.2K 

IIA~~?0161 10K 1C2~ 
TI'l,; ,A2'A4r • ~ 

A2'-
4 EOT_ENABLE 4B_ 11119 

11720 

REVERSE 

9 EOT ENABLE--5BC XI701 
11719 

~-, 

+'V 

IK 681( T 
-! 

+15V 

r-=------- A2404 

-15V 

f'8 6.8K ~ + 15v 

3 

A24-
LOAD HEADS 3B, II517 I'~ KIOOO 

.[nll' L • n 13 LOADHEAoS 3A( I4533 

EOT ENABLE a LOAD 
HEADS DELAY 

ID 

Ie 

B 

A 



ro 
(.oJ 

(.oJ 

a 
ro 
I--' 
o 
a 

:;x::. 

~ 

I 
I--' 
1.0 

D 

c 

B 

~ 

r2302 

rl506 

XI602 

rl617 

KI700 

r2103 

4 

B20- " 
liB ooo'i'" EVEN. OIBITS,,-

B20-
4A HEADS LOADED 

3B SEEK ERROR -PULSE 

4B SEEK ERROR 

5B REVERSE EOT 

5A ONCYL 

X2600- "I, 
-' ~,...----.--;:.:~~~ 

/,?/ ' 

[" G2600 

\,,~-,~ J)~~)~ 
~ " ,;\ -'"1 --r _J.:, \..J +5V 

(JvJ\..<.. .. .::.,)·~'\.<'l.. 

4 

I ~ I 

3 ... 2 1 

820-
128 

CD 

)(2602 

1'- -t ~ 20A3 

P(JE> 11, 
/#I///f ir 

PLO 
~ START 

~ t I U"L rr-<D 
lC":;OI 

108 

CD 
9A 

CD 

~~------~r-------~r------------------------------- ~~~g? 

1.2~-1 13Ir~:~ t'~'-'-'=-2 __ +---J-__ _ 
, B2003 

+5V 

'1106 KHz-ClOCK B20-

SK260019 -I J 1 ~ 
GJ.1645 i ~ 

1:1 B06 KHZ CLOCK 9~ g~g~ 

8201.4 

G, 
1''' 

3 

806 KHZ CLOCK BB I2700 
0:: K2700 

X2702 

i ~,\, L. nfrl 6 806 KHZ PULSES 6B~ CD 

78cCD 

806 KHZ CLOCK 

ID 

I 
c 

B 

A 



of::>, 

J 
N 
o 

ex> 
w 
w 
o 
ex> 
i-' 
o 
o 

!l::I 

4 
B21-IIA, 000 + EVEN 01' BITS 

I2302 , 

lOA 806'· CLOCK" 131 
K2601 ; t II R~ 

i 

9B I 000 01 BITS 13"1 K2300 ; 

~ '-~~~ 8A +SV A2IA .. ", c:: 0 

B21-
8A 

+----<0 

12Zl0 IO~ 

c 

B. 164,,; 

f nJ..t~·b·l. J , (, ; 6 

A 

B21-
4A 

15 

I I I A_I r 
128 

+SV 

~ 
+SV 

E 
+SV 

!!... 
+SV 

NOTE' 
(j) NOT USED 

+SVt I "I 

4 3 

! 
J 

i 
I , 

1 

+SVE 'N 

---~-. 

'B21-

INDEX I~CD 

13 INDEX lOB I4404 
c:: neoo 

o21-6A 

4 INDEX 7B TESTER 
-CD 

INDEX B21-13A 

CD 

, _,.K2701 

HALF A21-
SECTOR 7A 
~CD 

D 

Ie 

HALF 7B 

6 I SECTOR <K2eOO I B 
8B 
c:CD L----------;;;~~~:z_13B T2eOI 

SECTOR X2 :-K2800 ; I COiJNT4 I~® 
I --I- ... ~ J ~'L/r,7 

1~~ C ~p - f/ j . i!.! ) 
;:;~ . ..-n\....t..,:'t~7:;,.i (; ~",--,,/. .' "-,-I_-Z.",'l 
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o 

~ 
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NOTE: 

CD NOT USED 

~~. co 

o· CO 
• c 

BI9 
08 SECTOR COUNTER BIT 4 

8091'-,8 

~J/Y\~~ 

B19-
9A 

<D 

1:4620,1:2918 

1:4621,1:2920 

1:4622 ,I2922 

1:4623.1:2924 

1:4624 ,I2926 

r J\ 
CJ/~~ 

o 



~ 
I 

f\J 
IV 

BIO-
7B 

:I 1002 
%3702 l!!A 

4 3 

"'Pu"B 
"Ell! I: ATE· 

® 
CH 1 CABLE INTERLOCK II r::---l CH 1 SECTOR SELECT 
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c. :052800 

+S 
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ON LINE CLEAR 

D 

c 

18 

A 



~ 
I 

w 
~ 

00 
w 
w 
o 
00 
I-' 
o 
o 

~ 

D 

c 

B 

A 

4 3 2 1 

K39 

"~i- 'r "co", :~ 
>-__ '...-__ -=-9-1 1 12 5 HI F T TPE 

D HIOO 8 14
1
101 II 4 REGISTER ',' lIB 

10 1405 13 1405 5 K4100 5 I 
C29A4 C29A4 ~ CO 175H 4 

; C29B4' 3 a 

t~1 ' ' 3 C 6 I 1~~7 
A26- WRITE 1 A26- C29- 14102 3' r-::-~ R ~ 2 C29C3 ~ 

3 12B CLOCK 13" 14113 1213A 5B 2 1405 .' '-'-- 10 8 l:~ AI2~~4 ~ C29A4 '''_~m.,._<,. "'''. ]T lPC .---1.!.- I" 
10 12 

12 5 K4101 9 ~ 
__ c,4 , " r=- co ~~;~4 
WRITE .,;.1 ': 41.03 6 II 

13_13B.. CLOCK II" HI [4 10 14A 4B 5 : 14,05, "" ~~C ~8 
.', 146'., ,~", C29A"I -t--~ R I 
.h$B4 '--- 41 a 1 '-~-------. "WTP.B :-I14108b".6 DECODE 011 

r----4--I---£l21 143 i: 
'-1-i~~...:4~;;5 -K~4-10-21 5 ; 51c2

9 
B3 

~ Col75H 

K39 

C29C4 

3 C 
)29- I I" ~6 4 
lOA WRITE CLOCK f-;-~ R ' a ~ ,." 03 ~____________ ~ , __ ~"- __ I _ .~ 3114109 6· 1TE"t0DE ... ··O'O-· 

" ." ~ I"IIS 14 

I t, e
TPD 

!I C29DZ 

i I~Z S K4103 9 I~ I I 
; ,..;.;.. CD 175H ~ a ,"~' ' , •• -. 
; C29C4 . 2 14110 12:, ;DE-C·ODE..;..,':'f> 

I \""r.J.!.:ore I '. 13 CI:~~Z . 14: 

118 WRITE CLOCK r' 13", R 
03 I' I.....--

.. -. I ':A I '-,- ,-, ';' 
+5V 141 2 K4104 ~ 

f 

II C29E3 r.=- CD 175H .--

OZ9- I 31V----> I C2904 2 
7B 1 -'I 1 I 3 I a >-_+-_-+-~2'-l14104 12 4",I14106L6 II" C ~6 :I4111 

141 5",J,.!:~ ... 1 ' • '" R 3 147 
13 C29E3 ~.:.:...-- 4 CZ9D3 ~ 

1 
TTPK :~ 8 D CO DE 00 I ,i: 

10 S K4105 9 ' I-----'-'-
~ CD 175H . ----!!.. 
V C2904 13 

K3 

K3 

<D 

:~ II~ ,~ 8 13 

i----f=->L-- 12 a I .'----
TPJ 1411Z "8 DECODE 10 _ 12' 9 143 14 

n .. 8B N RZ DATA ,. _ ""'" ~"'~ 5 1 101 C29B3 1:4 

C0175H' K40 

(]) 

CD 

(]) 

CZ9 _ + r r'I-~ I ':c', '~!,f 9E:, ..... 6 ___ ---'---' 
8B f ~R·'o-'r 

~ 

029-108 SHIFT DISABLE ~+5V 

CZ9- 8A 

OB 

<D 
CD 

<D 
<D 

201 
Z04 

ZOI 
Z04 

08 

08 

07 
04 

07 
04 

NOTES 

<D NOT 

~L ., ~12:-;: 
i II >cC29E4 8 .1!1I1U::iTIlr.ff.II llOWGNO 

JSED 13 R t->----------' WRITE COMPENSATION C HPDE 
740 

-= ______ I NORMANDALE 1 
19333 41 

4 3 1 

D 

c 

B 

A 



co 
w 
w 
o 
CO 
I-' 
o 
o 

~ 

.::.. 
I 

W 
U1 

D 

C 

B 

A 

4 

C29- C29-
14A 98 __ 1''1 
~~) I 

-­DECODE 

14107 1000 

14108 

14111 

14112 

~ 
011 

0"0'1 
DECODE 

-. 
DECODE 

10 

-­DECOIlE 

'''f 

14109 00 ,"" 

'--­DECODE 
.. 1-' 

~4110 '.O)N-----' 

14202 ' w~w~~, ,,_ . '" 

14206 I I ~'C4 

I4209 J '" 

C29-
68 

~ 

NOTES' 

CD TEST SELECT TAP 

® NOT USED 

® COMMON CONTROL 8LOCK 
DUPLICATED FOR REFERENCE ONLY 

4 

TPG 

LATE GATE 

EARLY GATE 

IIIFIII DATA PULSES 

3 

+V 

CD 

3 

LATE CLOCK I DATA PULSE 

._---
TPF 

14210 
14212 

0NTiiiE 
CLOCK / DATA 

PU L S ES 

14210 
14211 

2 

0, L.. ~:::::==::::_===,.~ 

EARLY CLOCK/DATA PULSES 

" PULSE 
tbJNCIDENCE 
~ULT 

14211 
14212 

+5V + 5V 

029- ~) 
IIA 

ON LINE BUFFERED 
11005 

WRITE 
GATE 

13705 

017-

'I 

T1605)IOA1 I 1 --I 

027-
lOB 

TESTER , ) in ~ 1 

AIB-
138 

1 

(PIN lOB) 
R4300 

(PIN 9B) 

C29-

i'1." 7~ ® 

WRITE DATA ENCODER 

1 

D 

c 

B 

A 



~ 
I 

W 
m 

00 
w 
w 
o 
ex> 
t-' 
o 
o 

~ 

D 

c 

B 

A 

4 

A3PEI 
98 -

(PI N 98) ~ MFM WRITE DATA = 

T4200 108 1 
(PIN 9Al 2 

13128 

13201 

JESO­
!SA 

JE80- FI-
6A FAULT ~8 K3800 __ 

JE80- _ 
S8 512 

II911 ~-
11909 ~8 E6 "8 
11910 i 8 

128 ~ 

4 

+5V 

TPN 
WRITE 'VOLTAGE 

SOURCE 

3 .. 

3 

2 1 

EI-
78 '. WRITE' CURRENT ~ .TO HEADS ~ 48 SHEET 32 < 

\ 

NOTES: 

+!SV 

AC 
JE80- WRITE 

FAULT 

EOI- JESO-

~,B 7A, <D 

<D NOT USED 

@ I I ""\oft I Vv" •• - ... 

--- -a II D 

IA r 

D 

c 

B 



00 
w 
w 
o 
00 
I-' 
o 
o 

~ 

.I::> 
I 

W 
'-l 

c 

BI 

A 

I3821 CHI .Lnl~n~V"'1\ .., I 

C08-
6A 

IJ2 -73) , 
CH I RE.AD CONTROL STATUS 

IJ 2 -76 » 6.:.,:B'---__ -' 

II124 )3_B ,~I 

:I3822 
CH n INTERLOCK 6 

008-
6A 

CH tB~A1hO~ROL STATUS 
IIJ2 -76) I 

11227 ) 3B 

004· 003-
14A lOB 

-I 

~~) LI 

002 - 002-
14A lOB r>-----+ ~ L [ 

001-
13108. lOB EOC 

C06- EOT 
lOB SEEK 

:I1619 - ERROR 

C05-
lOB :INDEX 

X2701 

C04-
lOB ON CYL 

12104 ::---

SEEK 
INCOMPLETE 
C03-
lOB 

KI601 

C02-
lOB 

K3800 

COI-

I2807 ) 
lOB SECTOR 

PULSE 

II005 ON LINE BUFFERED 

4 

004-
2A 

004-

CONTROL STATUS. BIT 8 

'1'3 14700 

CONTROL STATUS. BIT "7 

I' 3 :I 470 4 

CONTROL STATUS. BIT ,,3 14708 

CONTROL STATUS. BIT 5 

1'3 14712 

STATUS. BIT 4 

1'- 14716 

CONTROL STATUS. BIT 3 

1'3 14720 

STATUS. BIT Z 

1''' I4724 

CONTROL STATUS. BIT I ,,3 I4728 

3 

+5V 

13821 

CH .I 
INTERLOCK 6 

I3827 

... 2 
003- 5 

9B ADDRESS ERROR FAULT FAULT STATUS 

6~ 
I4700 001-

~:;;-;;==-= ..... D04 
10 READ CONTROL ST.mJS 2B, CD 

READ 
FAULT D04-

I' - STATUS 4 A, CD 

12 

12 

I3810 , 
9B AC WRITE FAULT 5 

001-
I IDA 

SEEK 
C06- ERROR 

.I3812 .9B FAULT 

NEGATIVE 
C05- VOLTAGE 

I3814 ) 
9B FAULT 

I C05-
POSmvE IDA 

C04 _ VOLTAGE 
I3816 .. 9B FAULT 

ll04-· lot. 
C03- CURRENT 
_9B FAULT 

13818 
C03-

READ· W?"~ 
C02- WRITE 

13820 ,9B FAULT 

D04- I C02-
'I B READ FAULT STATUS 1010 

COt-
13822 ,98 

I4736 

D03- CYL 
7A BfT 

D02- CYL 

D04-1 51101 ,710 
BIT 7 

310 lEAD CYLINDER REG I STER 

DOI- CYL 

51901.
710 BIT 6 

C06- CYL 

SI901-
7a lilT ::; 

J I 

'-------- R4400 

CHI CABLE A 
~ C08-

R4507 ,1310 1'1 

CHI CAtlLt. II 
TtmRLOci( 13B 

R4506 

~EAD08_ 
INTERlOCK 1310 

R4509 • 
CHn CABLE B 

.I.NT~:~,'3B '1'1 

l!ll5" 
"CYLiNDER D04 
iiEGiSTER 3B, CD 

R4400 
R4402 

3 CH:I INTERLOCK R4404 
R4500 
R4602 
R4604 

R4401 
R4403 

3 CHn DfTERLOCK R4405 
R'I501 
R4603 
R4605 

CO!I- CYL 
S 1901.710 BfT 4 

C04- CYL 

S1902-
7A BIT 3 

COl- CYL 
710 BIT 2 

S 1902· 

C02- CYL 
710 BIT I 

S 1902) 
lll-
6~ 

COI- CYL 

SI902l
A BIT 0 

NOTES: ([) NOT USED 
CONTROL, CYLINDER, AND FAULT ® MAINTENANCE PANEL TAG LINE SELECT SWITCH. 

Gl COMMON CONTROL BLOCK DUPLICATED FOR IIEFERENCE ONLY • 

3 

1 

FAULT STATUS. BIT 6 
6 

I4 

FAULT STATUS. BIT , 
6 

.14712 I D 

FAULT STATUS. BIT 4 
6 

14716 

FAULT STATUS. BIT 3 
6 

14720 

FAULT STATUS. BIT 2 
6 

I4724 

FAULT STATUS • BIT I 
6 

14728 

FAULT STATUS • B"iTO Ie 
6 :I 'I 732 

CYL REG. BIT 8 

14700 

CYL REi. BIT 7 

147 

CYL ~6 

14708 

CYL R~5 

147121B 

CYL REG. BIT 4 

14716 

CYL R~ 
14720 

CYL ~ 
14724 

CYL REG. BIT 1 

14728 

CYL --- _~IA 



~ 

I 
w 
OJ 

OJ 
W 
W 
o 
OJ 
I-' 
o 
o 

~ 

DI 

CI 

B/ 

A 

4 

CHI CABLE 
14519 __ INTERLOCK 

COB-

IJ2-54 ~ 
CH I READ DIFFERENCE 

IJ2-57 ~ 
11124 ~ 

CHI SELECT 6 
RESERVE BUFF 

CH II CABLE 
INTERLOCK 

14520 --

D08-

CH~2p.{tO ~RENCE 
IIJ2-57 ;>!.Q.B 

11227 ~ 
R 

003-___ 
5B OIFF BIT 8 

S 1800 

002-___ 
5B OIFF BIT 7 

51801 

001----
5B OIFF 81T 6 

51801 

51801 

51801 

51802 

51802 

51802 

3 2 

C07- - 5W _ 
5B OIFF BIT 9 6 6 OIFF. BIT 9 I4736 

51800 ~ II~~7_ 
~ 4 C07A4 --------,) 

005-
12B 13A 
~, '-"1 

008- 005-
12B 138 

005-
7B 

"'Oi'FF. BIT 8 
6 

'Oi'FF. BIT 7 
6 

OIFF • BIT 6 
6 

OIFF • BIT 5 
6 

iiiFF. BIT 4 
6 

OIFF • BIT 3 
6 

DiF"F. BIT 2 
6 

OIFF • SIT I 
6 

iiiFF. BIT 0 
6 

I 4700 

I4704 

I4708 

14712 

I4716 

14720 

I4724 

I472B 

14732 

R E'AO LlIFF ERE NC E 
COUNTER., 

IJ2-58 
CHI READ HEAD 

IJ2-62 

II124 
CH J: SELECT 6 

READ OIFF 

G> 

009- 006-
4A 13A 

L-. ______ R4600 

009- 005-
2A lOB 

R4601 

005-
7A 

® 

12 

CH J: 
CABLE RIIO I 

~~~ ell -13 INTERLOCK RIIOO 
.. "V • H'~ ___ ::gg~ 

1 

,-.r' READ" HEAD: REGISTER 

C05-

53000 ~ I£AO BI1: 4 'u I 

INTERLOCK_ 

10-A2S2 , .. ""'" ,<.-- I ~_~ ·-,OO!A31 

L1502 

~DD6-
12 REGISTER 7A _ ® 

Bi'T"""'4 

-- I47161D 

HEAD REG • BIT 3 

REG • BIT 2 

I 472 

• 81T I 

I472 

HEAD REG • BIT 0 

----I4152 

® 

""'i 

INTERLOCK • lilT 6 
II 

14102 

INTERLOCK. BIT 5 

C 

COII-
SA LOCAL 

I~".~~' po II 14714\ B 
LI002 

INTERLOCK • liT 4 

po II 147111 

R4504 X2500 

IA2A4S1 

I 
I 

11005 vrt LINe. DUrr~~LI! )' ''':JA~elc! lAI"T"~A~tJ~1 

4 

p " 14711 

11501 

LI007 )'J.",,,-r<LV\,.I\,, I~_, '-ICOZA3I 

DIFFERENCE,HEAO,a INTERLOCK 

STATUS OUTPUT MULTIPLEX 

A 



~ 4 3... 2 1 
w 
~ 1~21 __ C~H~I~~~~~~ 
...... 003-
o CaS - I2808 )>-.::..8 8"--'S:.::E.::..CT!.!0:.:;R'--'-'PU:.::L.::.:SE=--......:.;·~~1 Ii ~ CNTR VALIOo BIT 8 

o 1JZc~1REAOPOSITlON 005- O~i' ._ I~:~a~1I 14700 
6B 

IJ 2 - 71 005-
~ 11124 3B 8 READ POSfTiON stATUS 38 '0 c

8
0;-

~'~:'::""'----I--~I 14~19 L II@ 

~ 

I 

REiD - c~~- ._ .40 P 147121 D 
1~Z2 _n • _ .. ___ n - IG2 I I READ " r:c:J CS!C:~:R O~~ - '" C05 - ~~J~:R 

~ 52800,88 BIT 4 I --I a 1 SECTOR CNTR 0 BIT 4 

C05- 1~~~0 t> II 14716 
SECTOR SA 

IIJ2-71 )w , ~.J 1.2~~>-----l I I C04- COUNTER 
Ii'\ 88 BIT 3 

CH I ~ S2800 '>-'--.......;;..-'---'=---+I--....;...;~I a ~ SECTOR CNTR o81T , 
13B21 INTERLOCK 6 C

S
O
A
4- ._ I~~~I ~II I 

C06 CJll- C03 _ g6~~~~R 
12A SPEED 10 ~ I IJ2-59 8B BIT 2 •• 

VIOOO ) I a I _POSITION STATUS 0 BIT 5 CHI READ SECTCJl CCMlTER ~~- ~~~- 52801 , I I a L SECTCJl 
C03- TA~~~ II 

SECTOR SA 

~gi- I -- '_n_.' CH I SELECT~a~RESERVE BUFF R4500 C~2- ~NTER 
K2200) FINE 10 ~ POSITION STATUS 0 BIT 4 52801 a SECTOR CNTR 0 BIT I 

14716 DzOf--READ SECTOR COUNTER ~ T4'" II 

I C04- REVERSE ~~ > 
C .:>4 EOT I .n.--. 'S 0 81T 3 C90~- 12 Ie 

SECTOR ~ SECTOR C"TR 0 BIT 0 
14720 IIJ2-63 COI- COUNTER_II~~!4t'> II 14752 

S2801 ~8B BIT 0 .- •• -

001-
11810 , .- I a I POSITION STATUS oBIT 2 I~E~LOCK 6 @ r12~B t1 

14724 13B21 001- 001 _ 14625b" ® 
~ 14A 13A " - .~" 14708 

~g:~ REVERSE I 10 ~ +5Y ..c-to~ 
11530) I a 1 POSITION STATUS 0 BIT I C_0.8- ~2~- '" :':~A - i"7>----'1 a bit ® 

- C06 - 114626 14712 
006 _ ;i-13.::.:A::......... ___ +-:-:--

11529 ,'- '-1 a I POSITION STATUS 0 BIT 01 CH II @ ~ .. ~g'''112 jB "READ SECTOR"REGISHR ' ~~~- ... 
I~~EitLOCK 6'----' 13 .41 SECT ~~SECTOR REG· BIT 4 

14H2 13822 ~G2 '" _ I 006B4 C05- REG I4627 II 
13A BIT 4- .An 14716 

S2900 C04-

_ SECT ~~B .- 8 SECTOR REG. BIT :5 

BI IIJ2-64~ '+-';;1'" 1.2~~~"" I C04- REG 14628 II IB 
I3A BIT 3 -- .An I~720 

S2901 C03-
R4403 IZB 

SECT ~~ If ECTOR REG 0 BIT 2 
C03- REG II46~9~I~7Z4 

S~~~~fi ~ 52901 13A B~:C: ~~ Ii b SECTOR REG 0 BIT I 

6 REGISTE' OP,,6- C02- REG . II4630 _" 147 
< ® S2901 13A BIT I . .--

COl 

II 
SECT ~~ Ii ~ SECTOR REG 0 BIT ° 

L..-____ _4_-- COI- REG Il:'!i!1 ~" I~73Z 
13A BIT 0 

SZ901 

NOTES 

CD MAINTENANCE PANEL TAC I A 
LINE SELECT SWITCH 

® NOT USED 

r-a-l ® COMMON CONTROL BLOCK -
311461116 REFERENCE ONLY, 

11005 ON LINE BUFFERED 

~ 4 3 ? 1 



~ 4 3 + 2 1 I 
~ C07-
0 0~ 

C07-
~)14A ~~ 

CYL REG - BIT 9 14628 SECTOR REG - BIT 3 10 
C04-

14439 C07-

~ 
13B (0 

STATUS BIT 9 3B T4809 14621 
SECTOR CNTR - BIT 3 4 

01 14537 
DIFF - BIT 9 T4909 14523 HEAD REG - BIT 3 3 14720 10 STATUS 1:4426 FAULT STATUS- BIT 3 12~ 

BIT9 A4 - I.4809 1:4602 PO!lITION !lTliTO!l-IlIT 3 

14405 CONTROL STATUS-BIT 3 13 

13B, 0 1:4435 CYLINDER REG- BIT 3 

14618 CNTR VALl D - BIT 8 DIFFERENCE - BIT 3 
D03- 1:4505 ~"L-...J 3B T4805 

14423 FAULT STATUS - BIT 8 12 13B 
0 T4905 

1:4533 INTERLOCK-BIT 3 
14430 CYLINDER REG - BIT 8 STATUS 
14400 CONTROL STATUS-BIT 8 13 3B H800 BiT3 4A 1:4805 
1:4500 DIFFERENCE - BIT 8 

T4900 

STATUS 

:t4528 INTERLOCK - BIT e BiT'6 4A· 1:4800 C03-

14431 CYLINDER REG - BIT 7 D02-
:t4629 SECTOR REG - BIT 2 I~~ 13B (0 

SECTOR CNTR - BIT 2 
CONTROL STATUS-BIT 7 13 13B 

0 
14622 

14401 
DIFFERENCE - BIT 7 2 14524 HEAD REG- BIT 2 

1:4501 
1:4427 FAULT STATUS - BIT 2 12 

BIT 7 
3B( i::~: 14603 POSITION STATUS - BIT 2 

CI ~ STATUS 14406 
CONTROL STATUS-BIT 2 13N Ie D02A3 

1:4529 
INTERLOCK - BIT 7 4 Bi'i"7 4A 

1:4801 1:4436 CYLINDER REG - BIT 2 

:t4506 DIFFERENCE - BIT 2 
14625 L---..J 3B T4806 

CONTROL STATUS - BIT 6 INTERLOCK- BIT 2 H906 
14402 DOI- :t4534 

STATUS 
:t4532 CYLINDER STATUS - BIT 6 13B 

0 BiT2 
DIFFERENCE - BIT 6 4A I4806 

.I4502 

1:4440 FAULT STATUS - BIT 6 STATUS BIT 6 
3B ( :::::g~ 

STATUS C02-
SECTOR REG - BI T I I~~ 13B(0 

14530 INTERLOCK - BIT 6 4~ Eii'T6 4A 
1:4802 

1:4630 

1:4623 SECTOR CNTR - BIT I 

14626 1:4525 HEAD REG- BIT I 

1:4619 14428 FAULT STATUS - BIT I 12 

FAULT STATUS- BIT 5 C06-
1:4604 POSITION STATUS - BIT I II 

:t4424 13B 
0 

:t4600 POSITION STATUS - BIT 5 14407 CONTROL STATUS - BIT I 13 

14433 CYLINDER REG - BIT 5 
3B 14437 CYLINDER REG - BIT I 

T4803 

B I :t4503 
~-BIT5 T4903 14507 01 FFERENCE - BIT I ~I'L-.J 3B T4807 IB CONTROL STATUS - BIT 5 STATUS T4907 I4405 

Bi"T""5 :t4535 
INTERLOCK- BIT I 4 

lNTERLOCK - BIT 5 4A STATUS I4531 14803 
BTfI 4A 14607 

1:4627 
SECTOR REG - BI T 4 

14620 SECTOR CNTR-BIT 4 

I4522 HEAD REG - BIT 4 
COI-

FAULT STATUS - BIT 4 12 147 
C05- SECTOR REG - BIT 0 10"11 ~(j) :::4425 13B 

0 
1:4631 

14601 
POSITION STATUS-BIT 4 II :t4624 SECTOR CNTR - BIT 0 

1:4404 
CONTROL STATUS-BIT 4 13 14526 

HEAD REG- BIT 0 
3B T4804 

14434 CYLINDER REG - BIT 3 T4904 1.4429 FAULT REG - BIT 0 12 

:t4504 l5iFFERENCE - BI T 4 STATUS :t4605 
POSITION STATUS-BIT 0 II 

INTERLOCK - BIT 4 BIT4 4A :t4804 1:4408 
CONTROL STATUS- 81T 0 13 

:t4532 

:t4438 CYLINDER REG-BIT 0 

14508 DIFFERENCE - BIT 0 -''L-J 3B H808 

INTERLOCK - BIT 0 
T4908 

NOTE: 
I4536 STATUS 

AI o NOT USED. 
BiTO 4A 14808 IA 

(X) 

w 
w 
0 
(X) 

i .~_ .... ,_m i IO-BIT STATUS I-' 
0 OUTPUT MULTIPLEX 
0 

>' 4 3 



ex> 
w 
w 
o 
ex> 
~ 
o 
o 

~ 

.::. 
I 

.::. 
~ 

D 

c 

B 

A 

4 3 

rQ)-

I A06-

14739)12B .- "I JABS-

027- + 5 Y 
TESTEii"" ~) 12A - "I 
8iT9" 

A05-

14703> 2A - - "I 
C 27-

TESTER ~) 2B "I 
BiT8 

3B 
14707) "1 

027- + 5Y 

TESTER ~>3A "I 
BiT7 

14711,5B -'-'--

_____ 3A 5A ~ 5Y 
TESTER >-----0>-) '- "I 
BiT'6 

4A 
14715) "I 

4A 4B 
TESTER >-----») '-"1 
BIT 5 

IIA 
1:4719 > - "I 

TESTER ~>IIB "I 
BtT4 

lOB 
14723 > "'I 

lOA 
TESTER ~) 1'>1 
BiT'3 

"I 
+5Y 

-- IIA 12A "l 
TESTER ~> 
BiTT 

13A 
14731 ) "I 

+5Y 
---- 12A 13B 1,\ 
TEST E R >-----0>-) 
BiT'I 

A06-

14735 ) 2A -"I 
C27- +5Y 

TESTER ~>2B 1,\ 

BIT 0 

NOTE: 

(j) MOUNTED ON MAINTENANCE PANEL. 

4 3 

--, 
BIT 

// 

BIT 8 

BIT 7 

// 

BIT 6 

// 

BIT 5 

// 

BIT 4 

// 

BIT 3 

// 

BIT 2 

// 

BIT I 

// 

BI T 0 

+ 5Y 

2 

+5Y 

+5Y'-~~---------+~~ 

C17- STATUS 
14738~22A __ ~B~IT~9~4-______ ~4-~~ 

STATUS 

I4702)4A BITB II -I 

+5Y 

+ 5Y' .- I 
C13- STATUS 

14706»~II~B __ ~B~IT~7 __ +-r-~~~+---i 

14710 ) 13B :~AT~S ---+1 -+1-=-:---~I 

+5Y 

+5V+'~~~~------r-~ 
STATUS 

14714 ) 2A BIT 5 - 1 

STATUS 

1471B > 4A BIT 4 I I - I 

+5Y 

+5Y 
+5Y~~~~-------+--~1 

CIO- STATUS CIO-Il 
II B BIT 3 

14722>-~-------+-+~~~~---; 

I4726 ) 13B :JTAT~S 1 1 

+ 5Y' I I 
ST ATUS 

+5Y 

+5Y 

14730 > 2 A B IT I - I 

STATUS 

I4734) 4A BIT 0 I I 'I 
I 1123 CHI SELECTED B 

RESERYED 

+5Y 

12 

13 

13 

12 

STATUS INDICATORS AND 
CHANNEL I STATUS 

1 

6A 

C13-
8A 

1:J2 - 25 
STATUS BIT 9 
1J2- 22 

1J2 - 21 
STATUS BIT 8 
1J2 - 17 

1J2 - 20 
STATUS BIT 7 
1J2 -16 

IJ2 -18 
STATUS BIT 6 
1J2 -15 

1J2 - 14 
STATUS BIT 5 
1J2 -II 

1J2-13 
STATUS BIT 4 
IJ 2 -10 

1 J2- 12 
STATUS BIT 3 
1J2 -B 

1J2 - 7 
STATUS BIT 2 
IJ2 - 3 

1J2- 5 
STATUS BIT I 
IJ2 - 2 

IJ2- 4 
STATUS BIT 0 
IJ 2- I 

D 

c 

B 

A 



"'" I 

"'" N 

00 
w 
w 
a 
00 
I-' 
a 
a 

!t:' 

4 

D 

c 

B 

A 

4 

14738 

14702 

14706 

14714 

14718 

1472 

1472 

1473 

1473 

1122 

017 -
2A 

/' 

4A 
/' 

013 -
liB .-

138 
/' 

2A 

" 

4A 

" 

010 -
liB 
~ 

13 B 
/" 

2A ..-

4A 
-' 

3 ... 

+5V...... JI ~ 

+5V~6~ 9 9 
017- 58 ~ 

STATUS BIT 

017-2B 1 5 a T4909[ 
""7'.~ 1,2 B 

3 A 4 G2 , 
" 

2~12 STATUS BIT B 

4B I a 490~[ -, 

IB 1 3 G2 1,2 13, 

+5~~ L---

+5V-~ 10 GI 176 

013B3 013 - IOA~ +5~6 
x/y 9 

STATUS BIT 7 
013-IIA 1 5 II T4901 [ 
12B 1,2 8 

4 G2 .-- ---;>.-

2~ 12 
STATUS BIT 6 

13A I a T4902[ 
--'>.::: 1 1,2 13 
J!A 3 G2 ' ..... 
""7'~--.-J ~ 

+ 5V 

+5V- 10 GI 176 

013A3 
+ 5 V-=:=J. 6 9 013-5B 

x/y STATUS BI T 5 
2B 1 5 a 4903[ 8 r----r{ 4 1,2 

G2 

2~12 STATUS BIT 4 

4B I a T4904[ -, 

38 1 3 1,2 13, 

L-~::=r ~ 
+5V 

+ 5V 10 GI 176 

010B3 
010- IOA~ +5V~ 6 x/y 9

L 
STATUS BIT 3 

OIO-IIA 5 a 4905[ , 

12B --' 1,2 B 
4 G2 --r 

2~12 STATUS BIT 2 
13A 

I a T4906[ 13' 
12A 3 G2 1,2 , 

+5~--.-J L---

10 GI 176 
+5V~ .f-

+5V~ 6 
010A3 

010- 5B~ 
X /y 9 STATUS BIT I 

2B 5 a T490T -, 
12 8 3A 

4 G2 ' .-' 

28; 12 
STATUS BIT 0 

4B 
I a 4908[ -r CH II SElfCT a RESERVE 

1 1,2 13 3B 
3 G2 -, 

I L---

3 

2 

-

-

-<' 

7~ 

6 A ..... 

6B ...... 

013 -
8 A ..... 

BB ..... 

9 A .... 

9B ...... 

7 A ....... 

78-< 

~ 
6B ..... 

010-

B~ 

B B ..... 

9A ..... 

9B ..... 

7A.L 

7~ 

6 A ....... 

6~ 

CHANNEL II 

1 

IIJ2- 25 D 
STATUS BIT 9 

IIJ2-22 

IIJ2-21 
STATUS BIT 8 

IIJ2- 17 

IIJ2-20 
STATUS BIT 7 

IIJ2-16 

-.- - 18 

IIJ2 -15 Ie 

IIJ2 - 14 

IIJ2 - II 

IIJ2-13 

lIJ2- 10 

IIJ2 -12 

IIJ2 - 8 

IIJ2 - 7 

1I J2 - 3 

lIJ 2 - 5 

IIJ 2 - 2 

IIJ2 - 4 

lIJ2 - I 

STATUS BIT 5 

STATUS BIT 4 

STATUS BIT 3 B 

STATU S BIT 2 

STATUS B IT I 

STATUS BIT 0 

A 

TRANSMITTERS 



.-

-

N 

--

Q I ,+ 

m u o 

~ 
:. 1-____ T_R_A_CK_S_E_R_V_o _____ ..;::~~-----A-NA-L-O-a-S-W-IT-C_H _____ ~~ ~ 
•• WRITE COMPENSATION ~ :: 

~------------------------~~------------------------~ ~ : SERVO I ~ WRITE OSCILLATOR ~ ::: 

..... ~ ...... ; " 

N OIl. CONVERTER ~._.!~,~!E "" .,~ , !;i 

~ RUD/WRITE ENABLE a ? .. 
•• FAULT DETECT ~ N 

~ 
~ ACC~ISN~ CEON~~~oELa ~ 

ACCE"SS CONTROL a ~ 
~ VOLTAGE FAULT 3 

.,.... I ERE CE i:i HEAD ALIGNMENT ., @ '" 
,~ . ~ I-___ D_F_F __ N __ COU_N_T_ER ___ ...,=~~ .. -'-' _...;..._...;...T_ES_T_E_R __ ...;..._..;... __ ~ N 

:: DIFF:~~~~: ~~~~~~L I:PUT ~ DATA LATCH ~ ::: 
1---~I~N~DE~X~~D~E~T~E~C~T~a~---~>~-----------------~: 

N SECTOR GENERATOR ~ LEVEL DETECTER ~ N 

DATA SEPARATOR 

PHASE LOCK OSCILL ATOll 

! 

CYLINDER 
REGISTER 

BUFFER 

BUFFER 

ODD / EVEN 
HEAD CODING 

HEAD 
REGISTER 

FAULT 
REGISTER 

801 KHZ 
OSCILLATOR 

SECTOR 
COUNTER 

CONTROL TAG 
STEERING 

CONTROL TAG 
STEERING 

CONTROL TAlI 
STEERING 

CONTROL TAG 
STEERING 

> 
iJ 

'" 
CHANNEL Z 
DATA X/O 

~~~ ~~~~~~~S ~ 
CHANNEL X ~ 

TRANSMITTERS ... 

DUAL CHANNEL 'iii'~ CH X CONTROL ~ 
RESERVE ~o TAG RECEIVERS III: 

~ CHANNEL X > 
~ TRANSMITTERS !: 

CHANNEL n r-lIl&.c> 0 
DATA X/O ~.,. ... 

T~~ ~E;~~~:- @~ !! 

T~~:~~~;T:;S ~ ~ 
;AHa ~E;~~~:~L~ !! 

~~:::~T~RS~ ~ 
~:G X;E~~:'vr:~;~ ! 

;;::;;~T;:R @~ ~ ~
~ 

~ ~ 
__ ' CHANNEL X ~ CHANNEL n > 
•• SELECT ~ SELECT ~~ ~ ___________ -+ ____________ ~5~ ____________ ~~6~ ____________ ~ 

= 

~ G 
SPEED' 

DETECTOR 

START-UP a ?i 
HUD ADVA.NCE ~ 

LATENCY 
OVER - LAP 

SECTOR 
REGISTER 

SECTOR 
COMPARATOR 

i::::M~~TiRS ~ 
CHX STATUS > 
TAG RECEIVERS ~ 

~~GX R:~~J~:RS ~ 

= 
T~~~~~~iT~S @)~ 2 

T~~ Z;EC~~~~~~@)~ GO 

~:G IIRE~:I~~~~@~ G ~
: 
... BIT 9 STATUS 

MULTIPLEX 
~------------>+-------------~---BI-T--O-S-T-A-TU-S--~~~---ST-A-T-US--T-A-G--->~ 

> .. 
'" 

~ I-_LA_M_P __ DR_I_VE_R_~_~~~+_-----------~---M-U-L-T-IP-L-E-X-~~~ ____ ST_E_E_R_IN_G ____ !~ .. 
> BIT "STATUS > STATUS TAG ~ 

~~ ::I-__ L_AM_P __ D_R_IV_E_R_~_~_~~f+_----------~---B-;-:~-~-:-;~-;_~_U_S __ :4_---ST-~:-~-::-:-I~-;G-...;...~~: ~ LAMP DRIVER ~ BI:UL~I~I~~US ~ BIJu~T1SpT~:~S ~ ... 

SWITCH > BIT I STATUS > BIT 7 STATUS > 
RECEIVER e ~ MULTIPLEX ~ MULTIPLEX :: N 

SWITCH > BIT 0 STATUS ~ BIT I STATUS > 
RECEIVER (f) ~ MULTIPLEX ~ MULTIPLEX ~-

m u c 

Q I ,+ 

83308100 A 

I 

r-------- --------
e 

~: _: I-______ A_G_:_IF_:_R_:_A_D A_:_:_p ________ ..;;~'i : 

•• HEAD SELECT !i N 

WRITE, DRIVER 60 FAULT ~ -

z 
o HEAD MATRIX a PREAMP ~ 0 

TRACK SERVO PREAMP 

I 

4-43 



.::. 
I 
~ 
~ 

00 
w 
w 
o 
00 
l-' 
o 
o 

~ 

D 

c 

B 

A 

4 
ELAPSED 
TIME 

3 + 

.47fLF loon 

2 

r- AIP7 

1 

A3P7 r...:-----------, I: '14 

I I RUN 

~ __ ~ ________________ ~E~9 __ ~-13 .~5~~E~10~ ______ ~~ ______ ~ 
BLOWER Kf 
MOTOR 

I: I WINDING I 

I:: :z Cl\ I D1 DRIVE ® 
MOTOR 

SHIELD 1 

.471'F lOon SAFETJ;GND 

C __ -=1~ _________________ ~E~8 __ ~-=-j3 ~EII I 
E3 K2 E4 

L1J 
E5. E6 

----
UNIT POWER r -- -- -- - -, 

50 AICBI I I 
OR 

60HZ 
208VAC 

GND ~=-=~--T--l-+---+::""::::=--.LJ 
~ 

m 
W ~~8 CENTRIFUGAL I:{ 0- . i~.'· 

I SWITCH I 0, ... ,. ! / 
& ~ __________ ...J ~/1JI:../V ' 

r A2TB2 @ - - - - - - - - -, 
DRIVE MOTOR INTERLOCK 4 AZA3PI-13 . 

'CRI-Z MOTOR RELAY I r- - - ., 

-r;---i3 

~
I I '---'" 1 RU N 

THERMO CAPACITOR 
I I PROTECT 

I I I START START 
I I CAPACITOR WINDING 

~ 
'I 

AZA2PI-IO 

AIFI Z T3 4 ,I ,+ +ZOY 

~II AC' EI' 
14 DC POWER SUPPLY 

I ~ 

+ZOY J II !I I EZ CONTINUOUS GROUND I 
DC POWER SUPPLY 

6 ACIZ I 

~ L _ __ l 

n J~. 
7 ~ -"~,, .' '''''. I 

ACZ CIRCUIT mAKER BOX- - - - - ~ 1 
208 VAC AITBI UNIT POWER 

DC POWER SUPPLY 

4000~Z ...,...., (-, TBZ-Z 

AI~Z I: 

L ~8 -20 V 
DC POWER SUPPLY 

0B ~-+----~B~~Z I 

IIC I I 
CI CZ I 

EUT AICB3 I 
~ _____ 1l7 ____ J 

NOTES: 

I. CIRCUIT BREAKER IDENT. 

~~ 

~ 100DZ o2 

I C 

0 1 o"l"d 

CBI CB3 

VIEWED 
FROM 
REAR 

® PART OF DECK ASSEMBLY 
REFERENCE ONLY. 

A3, 

A B 

77 
oL-oZ 

0 3 0 3 

~ 
CB2 

SHOWN FOR 

@ PART OF A2 LOGIC CHASSIS DC POWER SUPPLY 
SHOWN FOR REFERENCE ONLY. 

@ 10V REGULATED TO 5V IN LOGIC CHASSIS, AZ. 

4 

LOGIC 
POWER 

TB2-3 

TB3-
TBZ-4 Z 
~ 

ACTUATOR 
POWER 

TB2-1 

3 

TI 

TB4 
3 

TB3 -
4 

ACri-",,- -, 

I """ I 
I I CRIS 
I CR3-4 A ' - IOV . 

, I 

;r 
L~ AC2 1 ,.. I 

L_ ~ _..J 

L 
I 

CR16-17 r----, 
ACI , 

ZOV GND 

+IOV 

+46 V 
10 

@ DC POWER SUPPLY 

DC POWER SUPPLY 

@ DC POWER SUPPLY 

DC POWER SUPPLY 

I L_-+ __________ -_4:.:6'-V'-'-I __ 4 DC POWER SUPPLY I 

~-2:W~*_L--~_I-------t-------=E~ME~R~G:!:.E!!:NC~Y~-~16~V~I--1 12 DC POWER SUPPLY I 
L~ ____ ~~-------....:!:46~V!...-.:G:::;N:.::D-'-__1 DC POWER SUPPLY I L ______________ -' 

D 

c 

B 

A 



00 
w 
w 
a 
00 
I-' 
o 
a 

~ 

"'"' I 
.::. 
U1 

~I 

BI 

AI 

4 3 ... 

A2JA8:! A2PAB5 A2A4PI A2A4JI 

(+5V) 830-148 

(L3800) AOS -7B 

.--- ...--~,....- .--- -+ 5V BUS 
IA IA 

IIA f---- IIA 
FAULT 

(L4809) AOS - 8A 

(L4800) AO:! - 7A 

liB f---- liB 
BIT 9 

10/ f- lOA 
BIT 8 

(L4801) AO:! - 78 9A ~ 
BIT 7 

9A 

(L4802) AO:! - 68 

(L4803) A05 - 6A 

SA f- 8A 
BIT 6 

7A f- 7A 
BIT :! 

(L4804) AO:! - 9B SA f- SA 
BIT 4 

(L4805) AO:! - 9A :!A ~ :!A 
BIT 3 

(L480S) AO:! - 8A 4A f- 4A 
BIT 2 

(L4807) AO:! -8B 2A f- 2A 
BIT I 

(L4808) A06- 7A 3A '-- 3A 
BIT 0 

(+20V) B30-13B 

(-20V)A30- 28 

(-:!V)A30- IB 

(14409) 004 - 8A 

(TESTER) D27-IB 

(14413) D04-5A 

(14411) D04-9A 

(14509) DOS - 6A 

(:1:45111 D06-6A 

(14513) 005 - 9A 

(14606) 005 - 5A 

12A :-- 12A 
R12,2.2K .. TP2 

13A f---- 13A 
RII,2.2K +20 .. TPI // ...... -20 

14A f---- 14A 
R13,2.2K .. TP3 

( ~RI( f----
CONTROL I -5 

lOB lOB 
ADD VERIFY 2 

8B f---- 8B 

6B f---- 6B 
CYLINDER 3 

48 f---- 4B 
FAULT 4 !OFF LINE) TAG RI 

TP4 

3B f---- 3B 
DIFFERENCE 5 LINE SELECT +5 150 

A2A4S1 HEAO 6 -2B ~ 2B 

C * RI4 INTERLOCK 7 
IB ~ IB 2.2 K 

5B f---- 5B 
POSITION 8 

(14608) D05-8A 

(14610) 006 - 9A 

7B f---- 78 
SECTOR CTR 9 

SECTOR REG 
9B f---- 9B 

10 

f----

- -" '--'--
A2JA84 A2PAB4 A2A4P2 A2A4J2 

(13600,13608) C25-13B 
EARLY DATA WINDOW 

4A 

@ 7A 
NORMAL A2A4S3 

(.13600,13606) C25-14B 9A 
LATE 

(GNOI A23- IA lOA lOA 

(12404) B25 - 8A IA IA 
REV I CARRIAGE 

G) 2A 2A 
NORMAL OFFSET 

(12403) B25- 9B 8A 8A 
FWD C 

A2A4S4 

@ 4B 4B 
WRITE DISABLE 

2B 
OFF LINE 

(LIOOI) AOI- 2A IB IB 
ON LINE I C 

WRITE DISABLE 
IA2A4S2 ON LINE / 

(1312B) A17-3A liB liB I TTP5 OFF LINE / 

® 13B 13B 
OFF LINE • C GND WRITE DISABLE 

(A2TB4 - 10) A2JA80-4A 12B 12B 
ON LINE 

® lOB lOB 
I 

(CLEA~ULT 

(13808) B26 - 8A 
NO ~ 

A2A4S5 (j) 

NOTES ~RIENTING DOT 

CD 
NO PINS 

TEST POINTS ARE NOT TO BE USED AS POWER 

@ NOT USEO 

4 3 

2 1 

D 

// 

~2( 
// 

~3G 
// 

~4C 
// 

~5 G 

// 

R~6G 
// 

~~7G 
// 

~BG 
// 

~9 G 

// 

~IOG 
// 

~~15 
R2 . R3 R4 RS R6 R7 RS R9 RIO RI5 c 
150 150 150 150 150 150 150 150 150 150 

B 

A 

A2 LOGIC CHASSIS 



N 

Q o 

A2CB2-2 UN REG E I R4 
-:'+""I-:-OV';:"':"'-<>-~--9---J 0.1 REG 

r-----~--~~----~--~w--i--~--~----+_--~~~-- +VCC 

A2TBI 

D.C. PWR CONTROL =0'2 

8RAKE POWER 15 

-+20V SEa PWR 16 

INH IB I T 0-------....,....-----+-+--=---1 
CD 

A2 rA7- 5V REG - -- -

R2 
56 

A2C83-2 ~~~~~R:~G~ __ ~ ____________________ -+~~~ 

TO DECK 

TO DECK 

TO OPERATOR 
PANEL 

RI 
27 

t> +t>-
320 

~ ______ ~~]~t> 

R2 
1.5K 

R7 
5.6K 

VRI 
5.6V 

A2TB 1- 3 

GND 

-------------, 

- vce 
A-~------------~--~-----A2TBI-4 

R9 
2.2K 

C5 
+ 6.81'F 

__________ ...1 

REG 

GND 

SIGNAL DISTRI8UTION 
A2T81 

A2S2 
(A2CB1A) +20V 

(A2C81B) -20V 

+ 20Y LAMP POWER 

(A2CB2) +IOV 

(A2CB3) -IOV 

LOGIC GND 

(A4S7A) CONTROL INTERLOCK 

(A2CB4 AUX) CONTROL INTERLOCK 

(A2A2PI-IS) WRITE POWER 

(A2A2PI-9) START POWER 

L 

-
I 

2 

5 

6 

7 

8 

9 

10 

II 

13 

....!!. 
A2TB4 

rn 
(A2A2PI- 2) + 20Y SEau ENCt: POWER IN -------------------------------------.1 

(A2A2PI- 3) HOLD IN -------------------------------------.1 
(A2A2PI- 5) PIC KIN -------------------------------------1 

(A2A2PI-4) HOLD OUT -------------------------------------1 
(A2A2PI -18) PI CK OUT -------------------------------------1 

(A2A2PI-16) PICK POW ER -----------------------------------.1 

TO OPERATOR PANEL LAMPS 

A3P8-4B, A2A5 UNREG 

A3P8-38, A2A7 UNREG 

TOaOECK A4S7C-C, A4SI-C, A3S6 

OPERATOR PANEL 

TO OPERATOR PANEL (A4S7A-C) 

TO DECK (A3SI) 

TO DECK (A3FL5) 

I 

t= 
f---

f---

'------

TO DECK (A3FL3) 

A2PB30 -138 

A2PD30-13B 

TO DECK (A3FL4) 

A2PA30 - 28 

A2PC30 - 2B 

TO OPERATOR PANEL (A4S7A - NO, A4DS6) 

TO 1/0 CONNECTOR (A5Jl-p) 

TO I/O CONNECTOR (A5J 1 - k ) 

TO I/O CONNECTOR (A5Jl- J ) 

TO I/O CONNECTOR AND OPERATOR PANEL (A5Jl-m, A4S7B-C) 

TO I/O CONNECTOR AND OPERATOR PANEL (A5JI-n, A4S7B-NC) 

TO OPERATOR PANEL (A4S7B - NO) 

A2PA80 A2JABO 
GROUNDS 
A2TB3 

A2T84 

(A5JI- F) ON LINE I/O GND 

(A2S 1) MAINTENANCE SENSE -----------------------------------1 
(A2A2PI -14) CONTROL INTERLOCK ----------------------------------1 
(A2A2P2-3) MOTOR RELAY SENSE 

(A2A2PI- II) PU LL SPEED RELAY -----------------------------------1 
(A2A2P2-101 PULL MOTOR REL·AY ----------------------------------1 

{ " (A2AITB1-7) POWER AMPLIFIER SIGNAL : : 
(A2AITBI_6)CURRENT SENSE GND 

(A2TB2-2) 46V GND ____ ----J'y' 

{ 
,-, 

(A2AITBI-I) POWER AMPLIFIER FWD I I 

(A2AITBI-II)SERVO SIGNAL REV I , 

't' (A2TB2-3) 46V GND 

(A2A3PI- 12) -16V FAULT DETECT 

o 

+20V 
A2TBI - 1 

4A 

IA 

2A 

2B 

3A 
3B 

5A 

58 

6A 

6B 

8A 

48 

A2JA84 -12B 

AOI- 3B (LI002) 

A02~48 (LI007) 

A02-4A (LI502) 

A08-3A (LI012) 
A03-BA (LI017) 

A27-ISA (A2206) 

A27-118 (A22071 

B27-12B (A2208) 

827-118 (A2208) 

824 - 12A (L3700) 

A03- 4A (II023) 
A03 - 4B (II023} 
A03-IIB (1/024) 
A03-11 A (11024) 
002- 5A (14529) 
003- 5A (14528) 

m 

(2) A2TB2 -I I LOGIC GND 

A2TB2-2 2 LOGIC GND,A2AITBI-6,A2C2- ® 
A2TB2-2 3 LOGIC GND 

NqTE 

4 LOGIC GNO 

10 

II 

110 GND 

1/0 GND 

CD NOT USED 

4-46 83308100 A 



ex> 
w 
w 
o 
ex> 
I-' 
o 
o 

~ 

01:>0 
I 

""" ....,J 

CI 

B 

A 

4 

II ,[ I 
'~'-II"h SERVO SIGNAL ; ; 

REVERSE 68 ,. 
I I 
'-} 

L-.-I.-.-.,' 

A2CB5-2 
-46V 

C2 - MINUS 

-16V 

4 

3 ... 2 1 

,-',\ 

r--------
:tt ' . LOGIC GND 

____ .~ A2TB3-2 

T8.: Ri6- _ -, 46V GND 

I A I POWER AMP ASSY 
I 
1 TBI-2 .. 
I R3 

100 

EI 
R6 
5 

; :!, + '" ~" r«i" r«;" E4 

~_VIV~ 

I ~1----~---r~---4~ 

I 
I 

otCR3 RIO 
I 

: "i~:, t'" 1 
I R2 GND 

RII 

~
70 os 

TBI-II 
CR<> 

TBI-IO 

R4 
100 

L ___ _ 

3 

E5 

R7 
5 

E2 

~. 

R 12 
I 

RI3 , 

E3 

04 

RI4 

0.5 I 

~E71 9.:; I J 

TBI- 7, 

I 46V 
GND rAsT' I I 

I CRI I 
ACl I 

I CR2 I 

t TBI-sl I NO i I rl --"T-~f--~ 

I 11 
L _ - J 

I COM 

Rill , 

OB 

I KSA 

I 
I 
I 
I 
I 
I 
I 
I 

_...1 

NOTES 

"', NC 

o ON DECK ASSY. A3_ 

A2 LOGIC CHASSIS' 

AND 

CD 

A3TBI - 2 

TO ACTUATOR 
VOICE COIL 

A3TBI -I 

c 

B 

A 



~ 

J 
~ 
ex> 

ex> 
w 
w 
o 
(X) 

l-' 
o 
o 

:t:' 

D 

c 

B 

A 

4 3 .. 2 
A2PABO/A2JABO-

r--_____________________________________________ -:-__ ....:B~A( ISV FAULT DETECT (U700) 

.-_______________________ .,.-________________ ..:"~c..:..:' c:.:.'tl..,-_II--_ +20Y TO OPERATOR PANEL LAMPS 

A2CII- PLUS -------------f---f---If----, 
+20Y 

A2 iA3 SENSiNG-BOARD - - IPI-12 IPH 

I 
I 

I VR2 
A2CB2- 2 cPI-B:f4~' ~ I (I 

+ 10V I 7.5V 

+20Y 

R2 
221< 

VRI 
ISV 
IW 

+20Y 

CR4 

PI-3 I PI-S - -, 
PI-III 

~~2K I 
I 
I 
I 

1 
1 
1 

I 
1 

CR2 I CR3 I 

1 
I 

L_lp.!:~ __ IPI-7 ~I~ ____ lP...!.-~lr:!...-~ _-.J 

A2C2- MINUS 
-ISV 

A2TB2-4 
DRIVE MOTOR 
INTERLOCK 

AL 

RETRACT 
RELAY 

K 
S 

HOLD BACK 
RELAY 

A2CRI 

A2\A2-RELAY BOARD - - -j 
I pl -13 .. K2. PI-15 1 

:~;B~A-21 L5!I L6 , I 1;1 WRITE POWER (FOI-13B) 

' p2 - 4 RS" CS P2-51 15 
A2CII- PLUS 0 )1 TO HYSTERESIS' BRAKE (A3P2 -I) 
+20Y 47. 1<3 0 . 1 

Rz'fful 
CR5' "' 

C3 

A2TB4 

~L I ""-"0 en CD 

I 

I' PI-II~ 3A( PULL SPEED RELAY (LIOI2) 
P2-S I 

R~ ~~ 
RGf K3 P2-3! 2B, MOTOR RELAY SENSE (LI502) 

A2CII- PLUS ~.II-;,.,----, 
+20Y 

A2TB2 

CD PI-S I IS 

RI":R2 

I P2-2 A2TBI L-________ ~I 

fE2 LOADED 

B NCO HEADS LOADED I - .. :----7.- A2PABI/A2JABI-

~o........ A,~3:SS:......_S __ W __ IT_C_H ______ ~I ____ 47 __ ..:.0:.:..,' ____ ~-----~12=A-« HEADS UNLOADED (LiSOI) ~ 
NO UNLOADED A2TBI 

;;;!
NC 4 NC NC 4 NC NC A2TBI NC START SWITCH 

3 NO 3 ~ ~ ~ ,NO ---'.'~ C.,/'A3SI ~ .. ° , 
A2CB3 A2CB2 ,- A2CBI~"-A2CB57·'-A2CB4~ tB ®.J.: A~2TBI o START, 1'0 0"'-" ""11"0 101"'-'" c." 

~ C ® 5 C ® S C @) 5 C ®' 5 C ® Os °NO "':---....A4S7 

NOTE' 

CD 
® 
® 
@) 

NOT USED 

PART OF DECK ASSY A3, SHOWN FOR REFERENCE ONLY 

PART OF OPERATOR PANEL A4, SHOWN FOR REFERENCE ONLY 

AUXILIARY SWITCH CONTACTS ON RELATED CIRCUIT BREAKER 

S RELAY SOCKET IDENTIFICATION (VIEWED FROM TOP): 

RELAYS KI. K2. K3 

~ ~So ~~So RELAY' KS 
RELAY KG 

B A 20 Tg 20 Tg 

[]r 
NC 6 0 50 NO 

R L o 0 NO 20 10 00° BL 0 0 AL 
30 ICOM 2 4 3 I o 0 COM o 0 0 0 

4 

PACK COVER ® "b-STOP 
SWITCH 

(ASJI-p) +20Y SEQUENCE IN)>------...... 

(A5JI-k) HOLD IN )>-------, 

(A5JI-j) PICK IN)>------. 

A2CII-PLUS LOCAL 
+20Y BI

C 

LOCAL / 
REMOTE -oB31 REMOTE 

----L-O-C:~~~O IA2~2 SW 

REMOTE~ 

3 

~~~~~H @ 

~----« P,CK OUT (A5J,-n) 

" ( HOLD OUT (ASJI-m) 
A2PABO/A2JABO­

.-_-=-== __ '",A,« LOCAL (Li002) 

+20Y SEQUENCE OUT (A5JI-h) 

D 

c 

B 

A 



co 
w 
w 
0 
CO 
I-' 
0 
0 

:t> 

~ 

1 
~ 

\0 

4 
A2TB2 
r--

+20Y 14 

~*;~OO 
GND I 

= D 

I 6 MH 

+ 20V 6 LI 

, ~~OO 
120V)GND 2 

CB 
B200 6MH 

-20V 7 L2 

+IOV B 

CS RI 
110,000 50 

C 

22,0~~ ~ 
-IOV 9 

+46V 10 

60,O~~ " R5 
150 

46V GNO 3 

CI R4 
60,000 150 

B 
II 

'~r'j'" NO COM 
12 -16V 

A2K6 

4 AIK2 
A2A3PI-13 
AIP7 -7 

5 A2A2PI- 10 

3 

L A2A2P2-4 A2A3PI-6 
A2A2PI-B A20SI-B 

A2A2P2-1 
A2A3PI-10 A2S2 -MINUS 
A20SI-T A2SI-A2 
A2TB3 -I (2) A2A2P2-6 

A2CBIA A2TB3 - 2 A2CB3- 3 

).:20 
A2TB3 - 3 

I 
I I 2 

'r:~;00 R2 I 
250 I 

I 
I 

f::;~~oo ,k20 
I 2 

A2CBIB I AS 
............ +10 + 5V 

2 1 I REG 
I 

A2CB2 A2A3PI-8 

1 
= I 

............ -10 I A7 
-5V 

I 2 

1 
I REG 

A2CB3 

"""':46 

0 A2AITBI-2, A2A6-PLUS 
I 2 

A2C84 

A2TB3-2 
~ A2AITBI - 6 

..,.-..:-46 

0 A2A1T81-10 ,A2A6- M!NUS 
I 2 

A2C65 

C2 . 

"0,000 I -<f-ij~ ~:"'-"''''''H' 
DRIVE ,",OTOR 
INTERLOCK 

START ,",OTOR 

2 

A2TBI 
~ 

16 

A2A2PI-13 

1 I 

2 

I 
I 3 

6 

8 

~ 9 

I 4 

I 
7 

'----

NOTES' 

I. REF 
INPI 

® REF 
REF 

A4DS6A-T 
A4DS6B-T 
A5J1 - h 

2S2 + 
3FL3 
2PB30-13B 
2PD30-13B 

3FL- 4 ,A2PA30-2B 
2PC30-2B 

OGIC PNL + VCC, A3FLI 

ERVO PREAMP A3P8-4B 

NO 

NO 

OGIC PNL -VCC , A3FL2 

ERVO PREAMP 
3P8- 38 

POWER SYSTEM SCHEMATIC FOR 
G TO A2TB2. 

2A2 RELAY BOARD SHOWN FOR 
ONLY. 

1 

D 

c 

B 

A I AIKI IA 

~ 

4 3 

A2 LOGIC CHASSIS 
DC POWER SlJPPL Y 



... 

N 

CW) 

Q 

A2PA81 
,..-. 

(13116) AI7-IOA IA 

(I3114) A17-108 IB 

(13112) AI7 -128 2A 

(13110) A17- 12A 2B 

(I3126)AI7-068 3A 

(I3124) A17-06A 3B 

(13122) A17-078 4A 

(I3120) A17- 07A 48 

(13128) A17-02A SA 

(11910) A19-098 58 

(K3800) A26 - 06A 6A 

(11909) A19-13A 6B 

(I3700) 826- 078 7B 

(13423) C21 -148 8A 

(II911) A19-02A 8B 

(I372S) A19- 078 14A 

(GND) A09- OIA 14B 

(82800) A08-07B 9A 

(GND) AOS-OIA 9B 

(A2201) B27- OSA 118 

(A27Q5) B27- 05B 12B 

(GND) AIO-OIA 13B 

(Ll005) A02-028 lOB 

(LISOI) A02-03A 12A 
---' 

A2TBI 

A3PE80 
,-

BIT 0 
IA A2PD22 A3PE4 

BIT I 
18 E02- 48 (Y3201) '" -" ''''''' } 

81T 2 
2A 

EVEN HEAD (A3400) 
E02 - 3A (Y3201) SELECT 

022-28 2B I-tr---------tT-t 88 
2A READ DATA 8A CARD E04 BIT 3 

28 E02 - 3B (Y3201) 
BIT 0 

3A 
(A3400) 022-18 IB 98 ~:3:6:) CHASSIS 

BIT I 
38 F02 -12A (Y3202) 

IA 9A ".-,'"'''''' } 
BIT 2 

4A 
ODD HEAD 

F02-IIB (Y3202) SELECT 
BIT 3 

48 F02-IIA (Y3202) A2PE30 A3P8 
WRITE ENABLE 

SA F04 -118 (13202), EOI-ISB (14300) 
4B 128 

5B FOI- 9B (L43D3) 
FAULT 

SA FOI - 68 (14305) 
256 S8 FOI- 8B '(L4303) 

MULTIPLE HEAD FAULT 
78 EOI- 17A (I3201) 

AGC SHORT TC 
SA F03- 98 (L3300) 

512 
88 FOI -78 (L4303) 

P< 
GND 

x:::: 14A EOI-14A (X4300) 

148 E04 -IA (GND) 
AC WRITE FAULT '--

A3P3 A3P3 

I I I SPEED 
----A 2 TRANSDUCER 2 

A~~4 

~ r', 
I 

I: X : I VELOCITY 
j' 'Lj ~ TRANSDUCER 

'---

~ A3S4
C PACK ON 

A2TBI-9 (GND) 

~ 

HEADS LOADED 

(A2304) 

(A2304) 

(T4200) 

(T4200) 

HEAD 

ALIGN 

CARD 

B30'-'5B 5B 1-++----------+-+.., 

4A DIBITS 

830-3B 3B I-f'r---------B-I 

A2PCI7 A3PEI 

C17-9A 

C17-9B 

SERVO 
PREAMP 
CARD 

CARD EOI 
ON R/W CHASSIS 
(R4300) 

A2PC23 A3PF3 

9A 4A 

C23-98 9B 1-++----------+-+..,4B CARD E03 

IIA ANALOG READ SIGNAL 3A ON R/W CHASSIS 

C23-IIB liB 3B (A3307) 

AI P7 A3P7 

GND 6 

(AIK2) RELA Y COIL 

(AIK2) RELAY CON TACTS 

(AIKI) RELAY CO NTACTS DRIVE MOTOR 
- LOADED NOT LOADED 

RETRACT RELAY 
(A2K6) 

GND 

"~{' A3SS

C 
8 

A~~2 CIRCUIT BREAKE R COIL 
2-M) 4 

EAKER 
(AICB 

2 [:l5"'''''' CIRCUIT BR 

+ 20Y BRAKE POWER 15 

+VCC(+5V) 3 
IN 

-VCC (-5V) 4 
IN 

+ 20V WR ITE POWER 13 
IN 

CONTROL INTERLOCK II 
C 

CONTROL INTERLOCK 10 

+ 10.OV 

-IO.OV 

6 ~ , , 
7 ' , 

GND 8 -.J' 

+20V I 

-20V 2 

GND 9 

-
o E03 ON CAR 

R/W 
(A330 

CHASSIS 
0, A3307) 

Q 

IN 

IN 

A3PE3 

148 I 
138 

I 
'--'--

A3FLI OUT 

± 
A3FL2 l' OUT 

-!-
A3FLS l' 

OUT 

'l' 
NC 

A3S1 PACK COVER 

rNO 

,~ SERVO 
I I 13B PREAMP 

:-: ~ CARD 

A3FL3 OUT 

t 
A3FL4 OUT 

f 
~ 

DECK GND a 
R/W CHASSIS GND 

BRAKE (AICB 2- B4) 3 

SAFET Y GND 

S HIELD 

} ". '"''''' VOLTAGE BUSES 

, 
FOI-13B 

I 
A3P6 
.---

I 

3 

4 

5 

S 

'--

() 

}
R/W CHASSIS 
VOLTAGE 8USES 

+20 

-20 

GND 

REA 

HEAD CONNECTOR 
CARD EO ON 
R IW CHASSIS 

o ANALOG (A3219) 

A2AITBI_7lPA~TBI 
VOICE COIL 

I 
A2K5A - COM 

>­
..J 
CD 
:;: 
W 
(flu 
(fl­
<tl-

<t 
~:;: 
UW 
W:c 
ClU 

(fl 

r<l 
<t 
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-

N 

Q 

AZTBI- ~ 

LAM" I'OWER Q) 
+ZOY 

(,) 

START 

r----~=_fJ "t-'----r--------t----- A2 T BI - IS 

START POWER A2TBI-14 

CONTROL AZTBI- 10 
INTERLOCK 

PICK POWER A2TB4-S 

® 
HOLD OUT A2TB4 -4 

PICK OUT A2TB4 -~ 

AOI-2B 8B 

Co 
A4S7A~ 

I NC 

I 

I lNO 

C~ I 
A4S7~ 
~NC 

NO 

NC 

START 

SWITCH 

+ 20Y 

~----------------_+----- A2TBI-B 

B26- 3A 3A 

AOG - 98 SA 

AOG-9A 5B 

A03 -7A 6A 

A03-8B 3B 

A06 - GB 

A06 - 6A 

A03- 7B 

A03-6B 

A03 - 6 A 

A03 - 9B 

NOTES' 

Q) VOLTAGE IS APPLIED WHEN +5V IS ·UP AND 
REMOVED BEFORE +5V IS DOWN. 

A4DS5A 

® PROVIDES PICK POWER AFTER UNIT IS UP TO SPEED 

FAULT 

® 

A4DS5B 

READY 

® UNIT NUMBER I~DICATES WHEN UNIT IS SELECTED. LEFT INDICATOR ONLY MEANS UNIT 
NOT SELECTED, BUT CH r IS RESERVED. RIGHT INDICATOR ONLY MEANS UNIT NOT 
SELECTED, BUT CH 1I IS RESERVED. 

Q (,) 

LOGIC GROUND 

83308100 A 

-lo W_ 
ZI-

~~ 
W 

a::I: 
0 0 
I-CIl 
< a:> 
W-l 
o...al 
O~ 

I W 
CIl 

VCIl 
<t<t 
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-

+ 

-

Q I CJ I 
CAlLE I 

DATA, SELECT,AND SEOUENCE LINES 
CABLE A 

BUS, TAG LINES, AND INTERRUPT LINES 

(g) AlPCI5 AlJCI5 
SIGNALS FROII (!) AlPDI5 AlJDI5 

CD AlJCI5 A2PCI5 ~ A5Jl 
(!) A2JDI5 AlPDI5 @ SIGNALS FROM r-

A5JI 

-
UNIT BUSY 

B t-_..;..U N;.;..I..;..T_T;.;:O_~",.OrN..;..T-RO.:..;L:.:L;.;..E..;..R--{ sa 

~ ,~ 
9B t--.:U~N!.!.IT.:........:T~~"'i'rO",N:.:.T~R",,-OL::.:L=-=E::.:R _ _i74 ~ ON SECTOR 

:' ~ ~S~ 
UI'lIT SELECTED 

8 RESERVED 
H M 7A BA XX 78 ERROR 

UNIT READY 

RELEASE 

CLEAR FAULT 

UNIT SELECT 

CLEAR 

NRZ WRITE DATA 

WRITE STROBE 

WRITE CLOCK 

READ DATA 

READ CLOCK 

OPEN CA8LE 
DETECTOR 

SHIELD 

PICK OUT 

HOLD OUT 

+ lOY SEOUENCE OUT 

+lOY SEOUENCE IN 
PICK IN 

~ AlPC 17 AlJCI7 
@ AlPDI7 AlJDI7 

A I--------Y:i 88 
C t--__ -JV'l. ____ , 8A 

~ 
AZPCI4 AlJCI4 

SIGNALS FROM AZPDI4 AlJDI4 
CONTROLLER TO UNI 7A 

1\1.. ,711 

1\1.. :: 

AlJCI4 AlPCI4 ~ ~ 

AZ~~DI4 CON~:~LAC:/~gMUNIT 4l 
liB I-___ ~JC'V()('--____ _t 45 

IIA 48 
lIB XX 49 

:: XX ~~ 
q> A2PC09 A2JC09 ®3 
@ A2PD09 A2JD09 @ 

A2~mc18 ~ 
A2~~~DI_8 ___ ~r-____ ~l8 

t:::::::::x;~()(:c:::::::::j :: 
~:::::::::x~()(:c::::::::~:~: 

® A2PC20 A2JC20 
SIGNALS fROM @ A2PD20 A2JC20 
CONTROLLER TO UNIT .--r-

BBt----------"Ar-----,4A 
DDI-----~X~~·~-------t4B 
CC M 5A 

~E,... SIGftL(~h~ft?MJ~l1IT ,.... :: 

MK ~ ~ 6A 
'" '" 78 

K -;: ~ 7A 

~ ...:r ""t:- :: 

! ~:::::::::M~~:::::::::::: 

58 1\1.. 31 
6At----~r_----_il4 
88 J... l7 

~: X ~~ 
:: XX ~: 
:: X :~ 

® lOA XX 34 
@ lOB 37 

® A2JCci'8~08 ® 
G) A2JD08 A2POO8 @ SIGNALS FROM 

r--r;A"l---:C;.:O",N;.;..T",RO:,;L:;.L:;;E;,,;.R ..;..T;..;;O,-,U::.;N.:.;I;.;..T_-i 67 

58 XX 7l 
6A 73 
88 XX 78 
7A 60 
78 X. 84 

:: --XX ;: 

:: XX :~ 
~~ 1\1.. ~; L..- __ 

IC;~ ~--------------------~.Ar------~41 L-__________________________ -JXX 44 

A2T84-5 

A2TB4 - 4 

~ 1-,--------- 'A2T81-16 

: J.:;:~:NLCI~ES 
'" I I 

P : A2TB4- I 

I A2T84-3 

~ AlJCIO A2PCI0 ~ SIGNALS FROM 

a> A 2J,£!£~~D-10--a>--U-N-I-T _T,:xAC,,....O_N_TR_O_L_L_ER_~ I 

~ 4 

~: XX ~ 
:: XX I~ 

HOLD IN k A2T84-l :: t-_________ JX(X''A-_______ -i ~ 
Ol'l LINE F 1----------- A2TB4-10 ~--

ON LINE GND J t---~----- AlTB3 - 10 ® 
CONTROLLER GND • --1 A2TB3 - 9 @ 

DOUBLE DENSIT; { : ===t 

~ AZJCI3 AlPCI3 ~ 

3 AlJ.E.!!~l-D-13---3-----""'yJ\r.v~-----_i 10 

6A ~ 13 

~: 'XX :~ 
88 16 
BA 1\1.. 20 

:: XX :: 
~....-

® A2PCI8 A2JCI8 ® AlJCI8 AlPCI8 ® SIGI'lALS FROM 
@ @ COI'lTROLLER TO UI'lIT 

® A2PDI8 A2JDI8 3 Al ~~~D_18 _______ ----'.Ar _____ ---1 40 

DIFFERENCE SELECT 

CYLINDER SELECT 

HEAD SELECT 

81T l 

81T I 
INPUT 

BIT 3 ADDRESS > ANO 
BIT 0 CONTROL BUS 

BIT 4 

81T 5 

READ FAlJLT STATUS 

READ CONTROL STATUS 

READ SEcTOR REGISTER STATUS 

READ CYLINDER STATUS 

READ SlCTOR COUNTER STAT Us 

READ DIHERENCE STATUS 

OPEl! CABLE DE TEC,TOR 

STATUS BIT 0 

STATUS BIT I 

STATUS BIT 3 

STATUS BIT 2 

STATUS BIT 4 

STATUS BIT 5 

STATUS BIT 7 

STATUS BIT 6 

INPUT 

OUTPUT 
"ADDRESS AI'lO 

CONTROL BUS 

1Q 
~ 
~ 
z 
z o 
U 

I­
::J 
a. 
I­
::J 
o 
"­
I-
.~ 

Z 
H 

10 « 

Sp I-__ C_0_N_T~_lg_~_tE"L~,r-~_~0_~_N_IT __ --IJ77AB i: ; ~ 
XX lIB 39 INPUT ADD a CONT BUS BIT 9 

81T 8} 
81T 7 ADDRESS AI'lO 

CONTROL BUS 

4-52 

~ U ~ 
8B XX 38 

NOTES, 

I, ALL WIRING THIS SHEET DUPLICATED FOR CHANNEL n 
® CHANNEL I. CONNECTION 

® CHANNEL lI. CONNECTION 

® TRANSMITTER INTERRUPT 

Q I CJ 

~: 1\1.. ~~ 
lOA x: 47 

~.!2! 50 

®AlJC09 AlPCOIl (i) 
(j)AlJD09 A2PD09 @ 

r--- ";A"l------___.,Ar---------t 511 
58 'XX 6l 

: ~ ~ 
SA lX 115 

~ A2J'Ci7 a:PCI7 ® 70 

@A2[1JDI7A2P,OI7®SIGNALSFROMUNIT 

.. 
7BI-_____ TO~C~ON..;..T""'~A~rLL~E~R--------t22 
7A I------'---Jv'---------__t 25 
6B~--------·___.XJ\~r---------i17 
6A,~---------J~--------__t~ 

I 

BIT 6 

CONTROL SELECT 

SECTOR SELECT 

READ HEAD STATUS 

READ POSITIONER STATUS 

READ INTERLOCK STAT US 

STATUS BIT 9} OUTPUT ADDRESS 
AND CONTROL BUS 

STATUS BIT 8 
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SECTION 5 

WIRE LISTS 





WIRE LISTS 

INTRODUCTION 

Wire lists are divided into two basic categories: 
wire wrap wire lists and non";'logic wire lists. 

WIRE WRAP WIRE LIST 

The wire wrap wire list provides signal name 
or number, wire origin, wire destination, and 
location of the wire on the pin. . 

SIGNAL NAME OR NUMBER COLUMN 

If the entry begins with a letter, the signal 
on the wire originates at the listed logic 
term. A multiple output is indicated when 
a term is repeated on successive line 
entries. 

If the entry begins with a number, the signal 
on the wire generally originates at some 
point other than a logic term, such as a bus, 
test point, connector, etc. 

ORIGIN/DESTINATION COLUMNS 

The origin and destination columns in the 
wire wrap wire list locate the pins on the 
logic chassis as shown below: 

r------- Wire wrap panel column D 
(columns identified verti­
cally A through D). 

rr=
Wire wrap panel row 03 (rows 
identified horizontally 01 
through 30). 

Pin identifier (10 pins down r- and in the right hand column). 

D0310A 

83308100 B 

If the origin or destination column is preceded 
by the letter J, the wire attaches to one of the 
connectors as shown below: 

IG= 
Signifies connector 

r--Identifies connector number 

1 r Pin identifier of connector 

JA8401B 

Z LEVEL COLUMN 

The Z level denotes the vertical separation which 
an installed wire has relative to the surface of 
the wire wrap board. This vertical separation 
is maintained at both ends of the installed wire 
when it is wrapped on the pins. Two vertical 
separation distances are possible. A numeral 
1 in this column indicates the smallest separa­
tion. A 2 in the column indicates the largest 
separation. 

NON-LOGIC WIRE LIST 

Non-Logic wire lists provide wire origin/ 
destination information for harness assemblies 
and various panels. 

The number identification is used to sequence 
the wire list and provide engineering reference 
for change order activity. 

Wire color coding is as follows: 

o - Black 
1 - Brown 
2 - Red 
3 ...; Orange 
4 -: Yellow 

5 - Green 
6 - Blue 
7 - Violet 
8 - Gray 
9 - White 

In multi-digit color codes, the first digit 
denotes base color and the remaining digits 
denote tracer colors. 

5-1 



TITLE ,. WL 'DOC~~~NT NO. 'SHEE~ NO. jRE: LOGIC WIRE WRAP (Ref: 77384302) 
SIGNAL NAME 

OR NUMBER ORIGIN DESTINATION WIRE 2 NOTES I DENTIF ICATION COLOR LEVEL 

100004 A0102A JA84011 1 
100001 Aoi028 JA8208B 1 
100005 Aoi03B JA8001A 1 
L1002000 Aoi11A C0605A 1 
11006000 Aoi118 A0303A 1 
LI001000 Aoi12A A03038 1 
LI001002 AOl12A B1210A 2 
11004000 Aoi12B 81103A 2 
11004003 AOi12t1 810139 1 
L1000000 AOl13A C050SA 1 
100008 A02028 JA81108 1 
100106 A0203A JA8112A 1 
100105 A0203B JA811 OA 1 
100107 A0204A JAS0028 1 
100009 AOZ04B JA8002A 1 
IlS08000 AO~OSA A1805A 1 
L1502000 AocOSB D010SA 1 
11013000 A0209A Al80TB 1 
LIOO7000 A02098 C020SA 1 
LI007001 A0209B A0802B 2 
11506000 A0210A C030SA· 2 
11506001 A0210A A18038 1 
L1S01000 A0210B A0802A 1 
L1005000 A0213A 811058 2 
L100S002 AO~13A C010SA 1 
11126001 A0302A A0313A 2 
K1201001 A03028 81213A 2 
11006000 A0303A. A01118 1 
11006001 A0303A A030S8 2 
L100l000 A0303B A0112. 1 
L100l001 AOj03B A030!A 2 
10000601 A0304A A03118 1 
10000602 A0304A A03048 2 
10000602 A03048 A0304A - 2 
10000603 A03048 A0311A 1 
L1001001 A0305A A0303B 2 
11006001 A03058 A0303A 2 
L1010000 A0306A JA8202A 1 
L1009000 A0306B JA8201B 1 
L1101000 A0307A JA8206A 1 
L1008000 A03078 JA8201A 1 
LI017000 A0308A JA80038 I 
LI100000 A0308B JA82038 1 
LI011000 A0309B JA8202B 1 
10000603 AOjl1A A0304B 1 
10000604 A0311A D030!A 2 
10000600 A03118 JA8004a 2 
10000601 A03118 A0304A 1 
I1027000 A03128 A180S8 1 
Il126000 A03i3A 81108A 1 
11126001 A0313A A0302A 2 

.. 
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TITLE I WL IDOCU~~~T NO. ISHEET NO. IRE:. 
LOGIC WIRE WRAP 2 

SIGNAL NAME 
WIRE 2: OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

K1200001 A0313B C1213A 2 
14103000 A0502A D0304A 1 
100055 A0502B C2711A 1 
100056 AO!)03A D2702A 1 
14101000 AO~03B D0204A 1 
14115000 A0504A C0604A 1 
100058 A0504B D2704A 1 
100051 AOS05A D2703A 1 
14111000 A0505B D0104A 1 
L4803000 AOS06A JA8501A 1 
L4802000 A0506B JA8S08A 1 
L4800000 A0501A JA8S10A 1 
L4801000 A0501B JA8S09A 1 
L480bOOO A0508A JA8504A 1 
L4801000 AO~08B JA8S02A 1 
L4805000 A0509A JA8505A 1 
L4804000 A0509B JA8S06A 1 
100118 AO~10A D2710A 1 
14123000 A0510B C0404A 1 
14119000 A0511A C0504A 1 
100111 A0511B D2709A 1 
100119 AOb12A 02711A 1 
14121000 AOb1~B C0304A 1 
14131000 A0513A C0204A 1 
100120 A0513B 02112A 1 
100086 A0601A JA8109B 1 
14135000 AOb02A C0104A 1 
100121 AO~02B C210SB 1 
K3800001 A0603B A22038 2 
K3800002 A0603B A0611A 1 
11622001 A0604A A060SB 1 
11622000 A0605B B240SA 2 
I1622001 A0605B A0604A 1 
L1014000 A0606A JA82048 1 
L1013000 AOb06B JA8204A 1 
L4808000 A0607A JA8S03A 1 
L3800000 A0601B JA8S11A 1 
L4809000 A0608A JA8S118 1 
L1016000 AOb09A JA8205B 1 
L1015000 A0609B JA820SA 1 
K3800003· A0610B A0611A 2 
K3800004 A0610B JA8106A 1 
K3800002 AOb11A A0603B 1 
K3800003 A0611A A06108 2 
10016300 A0612A D2701A 1 
14139000 A0612B C0704A 1 
L1501000 A0802A A0210B 1 
L1501001 A0802A A1804B 2 
L1001001 A0802B A0209B 2 
LI001002 AOa02B 811048 1 
LI012000 A0603A JA800JA 1 
X2800100 A0803B Aoal1B 1 

; . 
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TITLE I IL IDOCU:a!~T NO. ISHEET NO.
3 IRE~ LOGIC WIRE WRAP 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

Y1000000 A0804A 924088 1 
Y1000000 A0804A C0612A 2 
K1001000 A08058 A1807A 1 
K1001100 A08068 81104A 1 
100085 A08018 JA8109A 1 
100154 A0809A A0814A 1 
12506001 A08108 A2203A 2 
11028000 AOf:J11A A2402A 1 
X2800100 A08118 A08038 1 
10001000GND A0812A A0814A" 2 
100154 A0814A A0809A 1 
10001000GND A0814A A0812A 2 
10018400 A0901A JA81148 1 
100065 AI001A JA81138 1 
13809001 A13028 A1903A 2 
138,09002 Alj02B A1305A 1 
13820000 A1303A C02098 1 
13113000 A13038 A26048 1 
13711000 A1304A A2612A 1 
13822000 A13048 COI098 1 
13809002 A1305A A13028 1 
13809003 A1305A A1306A 2 
13809003 A1306A A1305A 2 
13809004 A1306A A1308A 1 
13825000 A1301A 826038 1 
13818000 A13018 C03098 1 
13809004 A1308A A1306A 1 
13809005 A1308A A1311A 2 
13721000 A1309A 824068 1 
13816000 A13098 C04098 1 
13723000 A1310A 82410B 1 
13809005 A1311A A1308A 2 
13809006 Al~HlA A13128 1 
13814000 A13118 C05098 1 
13809006 A1j128 A1311A 1 
13812000 A1~1l3A C06098 1 
11611002 A13138 A24088 1 
11611003 A13138 820048 2 
1000320GND A1601A A1607A 1 
13106000 Al~02A 811118 1 
13101000 A16028 BI111A 1 
13U09000 A1603A 81802A 1 
53001000 A16038 A1713A 1 
53001001 , A16038 C0108A 2 
11434003 A1604A 815078 2 
11434004 Al~04A 80904A 1 
11426000 A16048 809048 1 
11426001 Al0048 81502A 2 
53001200 A1605A A1709A 1 
53001201 A1605A C0308A 2 
53001100 Al()058 A17118 1 
53001101 A16058 C0208A 2 
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TITLE I WL IDOCU~:~T N°·1SHEET NO.
4 

IRE: LOGIC WffiE WRAP 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

11430003 Al~06A 81503A 2 
11430004 A1 b06A 80906A 1 
11422002 Al b068 81504B 2 
11422003 A1606B A1906A 1 
1000320GND A1 b01A A1601A 1 
53001300 Alb01B A1711A 1 
53001301 A1~01B C040SA 2 
11418002 A1608A 816078 2 
1141S003 A1608A 8090SA 1 
53000000 Alb08B A11138 1 
53000001 A160SB C0508A 2 
13128000 A1702A JABloSA 1 
13105001 AI102B A2610B 2 
100002 A1103A JA84118 1 
12104004 A1703B A2213A 1 
12104005 A1703B 810028 2 
13108000 A1704B 001108 1 
13105000 A1705A 02704B 2 
13105001 A1705A B11098 1 
13124000 A1706A JAB103B 1 
13126000 AI106B JAB103A 1 
13120000 A1101A JASI048 1 
13122000 A1701B JABI04A 1 
53001200 A1709A A1605A 1 
131JOOOO Al·f098 A1911A 1 
13116000 A1710A JA8101A 1 
13114000 A1110B JASI01B 1 
53001300 A171lA A16078 1 
53001100 A1711B A1605B 1 
13110000 A1112A JABI028 1 
13112000 Al1l2B JAB102A 1 
53001000 A1113A A1603B 1 
53000000 AI11Jt:i A160S8 1 
11026000 A1802B A1S06B 1 
11012000 A1 8 03A 81106A 1 
I1506001 A18038 A0210A 1 
11506002 A1803B A1907A 2 
Il 025000 A1804A A1S06A 1 
l1501001 A1S04B A0802A 2 
l1501002 A1 804B A22148 1 
11508000· A1 S05A A0208A 1 
Il 027000 A1 8 058 A03128 1 
11025000 A1806A A1804A 1 
11026000 A1 B06B A1S02B 1 
KI001000 A1S07A AOe05B 1 
11013000 A18018 A0209A 1 
IlO34000 A180SA Als088 1 
11034000 A1 80SB A1S08A 1 
11034001 A180SB 82409A 2 
11623000 Al~09A A250S8 1 
11624000 A1809B C1S118 1 
14216000 Alal3A D1712A 1 
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TITLE I WL IDOC~~!~T NOolSHEET NOo
5 

IRE~o LOGIC WIRE WRAP 

SIGNAL NAME 
·WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

11005024 A1813B 818068 1 
11005025 A1813B C1712A 2 
11911000 A1902A JA810BB 1 
13828000 A1902B A1904B 1 
13809000 A1903A 826058 1 
13809001 A1903A A1302B 2 
13821000 Al'i03B A1904A 1 
13821000 A1904A A1903B 1 
13821001 A1904A 003098 2 
13828000 A1904B A19028 1 
100039 A1905A 027038 1 
13131000 A1905B A2104A 1 
11422003 A1906A A16068 1 
11422004 A1906A A20068 2 
11502002 A1 906B B1703A 2 
11502003 A1 9068 B1102A 1 
11506002 A1 907A A18038 2 
11506003 A1901A 82004A 1 
X4300000 A1907B JA8114A 1 
13726000 A1908A A1910B 1 
51900100 A19088 A2012A 1 
51900101 A1908B C0707A 2 
51901300 A1909A A2011A 1 
51901301 A1909A 00207A 2 
11910000 A19098 JA8105B 1 
13727000 A1910A A261!SA 1 
13726000 A1910B A1908A 1 
13130000 A1911A A17098 1 
13129000 A1911B A2103B 1 
12801000 A1 912A 81902B 1 
12705001 A19128 A21138 2 
11909000 A1913A JA8106B 1 
51900000 A1913B A2013A 1 
51900001 A19138 00307A 2 

.1000640GNO A2001A A20028 1 
11721000 A2002A B2509A 1 
1000640GNO A2002B A2001A 1 
11906000 A2003A B17048 1 
51902000 A20038 C0107A 1 
51902001 A20038 B2313A 2 
11434000 A2004A B15078 1 
11434001 A2004A B22078 2 
11426002 A20048 81502A 1-
11426003 A20048 B2209A 2 
51902200 A2005A C0307A 1 
51902201 A2U05A C2712A 2 
51902100 A2005B C0207A 1 
51902101 A2005B C2710A 2 
11430000 A2006A 81503A 1 
11430001 A2006A B2207A 2 
114·22004 A20068 A1906A 2 
11422005 A2006B 822099 1 

, 
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TITLE I WL IDOCU~:~T N°·lsHEET N06 IRE~ LOGIC WIRE WRAP 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

11524004 A2001A A2210B 1 
51902300 A20018 C0407A 1 
51902301 A2001B C27138 2 
11418000 A2008A 81601B 1 
11418001 A2008A 822068 2 
51901000 A20088 C0501A 1 
51901001 A20088 C2713A 2 
51901200 A2009A D0107A 1 
51901201 A2009A C27168 2 
11410000 A20098 81602A 1 
11410001 A20091:i B2211A 2 
11414000 A20l0A B1603A 1 
11414001 A2010A 82212B 2 
51901100 A20l08 C0607A 1 
51901101 A20l0S C2714B 2 
51901300 A20l1A A1909A 1 
51901302 A2011A C2716A 2 
11406000 A201l8 B2204A 2 
11406001 A2011B 81604B 1 
51900100 A2012A A1908B 1 
51900102 A2012A C2114A 2 
11438000 A20128 81801B 1 
51900000 A2013A A19138 1 
51900002 A2013A C2115B 2 
11402000 A20138 822058 2 
11402001 A2013B B1707B 1 
10001400GND A2101A A21158 1 
13129000 A2103B A1911B 1 
13131000 A2i04A A19058 1 
I3011000 A2i04B 818028 1 
K2102000 A2101B A2111A 1 
K2800000 A2~10A D0406A 1 
11002003 A2110B 818098 2 
I1002004 A2i10B A2804B 1 
K2702000 A2111A A21078 1 
I2705000 A2111B A21138 1 
20003000BIA5 A2112A 81906A 1 
12705000 A2113B A21ll8 1 
12105001 A2i13B A19128 2 
10007400GND A21158 A2101A 1 
Il506004 . A2202A 82004A 2 
11506005 A2202A 82610A 1 
11522000 A22028 821068 1 
12506000 A2c03A A24038 1 
12506001 A2203A A08108 2 
K3800000 A2l038 A2606A 1 
K3800001 A2c038 A06038 2 
11821000 A2c04A A2310A 1 
I1519000 A22048 825058 1 
11511000 A2205A 82501A 1 
11531000 A22058 A2~13B 1 
11512000 A2206A A25118 1 

\ 
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TITLE I WL IDOCU~~~ NO. ISHEET NO. IRE: LOGIC WIRE WRAP 7 
SIGNAL NAME 

WIRE Z . OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

11529000 A2Z06B C0112A 1 
11530000 A2207A C0212A 1 
11532000 A2Z078 A2712A 1 
11516000 A2Z08A A23068 1 
11533000 A22088 A27098 1 
X1500000 A2Z09A 823128 1 
11828001 A2~098 A2306A 1 
11602000 A2210A 82502A 1 
11524000 A22108 A2301A 2 
11524004 A2210B A2001A 1 
11520000 A2Z11A 827078 1 
K1702000 A2~11B A2605A 1 
11535000 A2Z12A A2416A 1 
11535001 A2Z12A D0608B 2 
12104002 A2212B A26078 1 
12104003 A2212B A2213A 2 
12104003 A2~13A A22128 2 
12104004 A2Z13A A17038 1 
11601000 A2~13B A24108 1 
11509001 A2;:U4A 8231lA 2 
l.1501002 A22148 A18048 1 
l.1501003 A2Z14B B25048 2 
X1700000 A2~15A 82510A 1 
K1701000 A2216A A23098 1 
11726000 A2Z178 A2407A 2 
11726002 A22178 C0412A 1 
100173000 A2301A JA8410A 1 
11810000 A2302A A23118 1 
l.2301000 A2303A A30078 1 
11800001 A2304A A2308A 2 
l.2300000 A2304B A30088 1 
12103000 A2305B A2808A 1 
12103001 A2305B 8200SA 2 
I1828000 A2306A A2412A 2 
11828001 A2306A A22098 1 
11516000 A2306B A220BA 1 
11516001 A2306B A25078 2 
11524000 A2307A A22108 2 
11524001 A2307A A2507A 1 
51800000 A2307B B23078 1 
11800000 A2308A 817028 1 
11800001 A2308A A2304A 2 
51800100 A2309A 82306A 1 
K1701000 A2309B A2216A 1 
K1701001 A23098 823138 2 
11827000 A2310A A2204A 1 
11811000 A2310B A25108 1 
11810001 A2311A A23118 2 
11810002 A2311A A2512A 1 
11810000 A2311B A2302A 1 
11810001 A2311B A231lA 2 
51801000 A2312A C05058 1 
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TITLE I WL IDOCU~~~T NO. ISHEET NO. IRE~ LOGIC WIRE WRAP 8 

SIGNAL NAME 
WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

I DENTIF ICATION COLOR LEVEL 

51801100 A23128 C06058 1 
S1801101 A23128 828138 2 
I1101000 A2313A 82213A 1 
51801200 A2j13B 828088 1 
51801201 A2J13~ 001058 2 
11105000 A2314A 822118 1 
11133000 A23148 006028 1 
11101000 A2315A 82212A 1 
11109000 A23158 82206A 1 
51801300 A2316A 82301A 1 
11103000 A23168 82205A 1 
51802000 A2311A 82811A 1 
51802001 A2311A COI058 2 
51802100 A23118 828108 1 
51802101 A2J11~ C02058 2 
1001090GNO A2401A A24168 1 
10010901 GND A2401A A24058 2 
11 028000 A2402A A0811A 1 
X2500000 A2403A C0405A 1 
12506000 A2403~ A2203A 1 
11619000 A2404A C06108 1 
L1001003 A2405A 811048 2 
10010901 GNO A24058 A2401A 2 
11605002 A24068 A24078 1 
11726000 A2401A A22178 2 
11726001 A2407A A2514A 1 
11605001 A24078 A24158 2 
11605002 A24078 A24068 1 
11611000 A24088 A26068 2 
11617002 A24088 A13138 1 
11614000 A2409A 822018 1 
13702000 A24098 A2608A 1 
13102001 A24098 81008A 2 
11601000 A24108 A22138 1 
x1601000 A24118 825088 1 
11828000 A2412A A2306A 2 
11828002 A2'+12A 825118 1 
11621000 A24128 A25128 1 
11621001 A24128 C17118 2 
Il531000 A24138 A22058 1 
11605000 A24158 825068 1 
11605001 A24158 A24078 2 
11535000 A2416A A2212A 1 
1001090GNO A24168 A2401A 1 
11509002 A250'+A 82401A 2 
11509003 A2504A A2804A 1 
L2500000 A25048 822138 1 
L2501000 A25058 822028 1 
11524001 A2501A A2301A 1 
11524002 A2501A 825078 2 
11516001 . A25018 A23068 2 
11618000 A2508A 824048 1 
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TITLE I WL IDOCU~~~ NO. ISHEET NO. IRE~ LOGIC WIRE WRAP 9 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

IDENTIFICATION COLOR LEVEL 

.11623000 A25088 Ale09A 1 
LI001001 A2509B C1908A 1 
LI00100e A2509B 021028 2 
A2203000 A2510A A21148 1 
11811000 A2~108 A23108 1 
11811001 A25108 A28068 2 
11414002 A2511A B2212B 1 
11512000 A2511B A2206A 1 
11512001 A25118 A2515B 2 
11810002 A2512A A2311A 1 
11810003 A2512A C0312A 2 
11621000 A2512B A24128 1 
X1701100 A25138 B2201A 1 
11726001 A2514A A2407A 1 
11511001 A2S1SA B2501A 2 
11512001 A251S8 A25118 2 
K3800100 A2S16A 82604A 1 
K3800101 A2516A C0210B 2 
12418000 A2516B A2816A 1 
14006000 A2517A C1910A 1 
11538000 A25178 C1912A 1 
10014000 GND A2601A A2616A 1 
K3700000 A2602A A2617A 1 
13713000 A26048 A13038 1 
K1702000 A260SA A2211B 1 
13725000 A26058 B24058 1 
K3800000 A2b06A A22038 1 
11617000 A2&06B A24088 2 
11617001 A26068 C2712B 1 
11502000 A2607A 81703A 1 
11502001 A2~07A A2609A 2 
12104001 A26078 C21098 2 
12104002 A26078 A2212B 1 
13702000 A2~08A A24098 1 
11430002 A26088 B2201A 1 
11502001 A2609A A2601A 2 
11434002 A26098 B22078 1 
13705000 A26108 C1901A 1 
13705001 A2610B A1702B 2 
13703000 A2611B C21058 1 
13711000 A2612A A1304A 1 
K3903003 A2612B C2012B 2 
14113000 A2613A C2905B 1 
K3903101 A2613B 02810B 2 
14114000 A2614A C2904B 1 
13701000 A2614B 82611B 1 
13727000 A2&15A A1910A 1 
10014000 GNO A2616A A2601A 1 
K3700000 A2617A A2602A 1 
13811000 A26178 B2609A 1 
A2002000 A2703A 030028 1 
12024000 A2?038 B2805A 1. 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IRE~. 
LOGIC WIRE WRAP 7843 10 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

IDENTIFICATION COLOR LEVEL 

1202S000 A2104A 828068 1 
12026000 A2104B 82B078 1 
12027000 A2tOSA 82B06A 1 
12023000 A2705B 82BOS8 1 
12022000 A2;06A 82B04A 1 
12021000 A27068 82B048 1 
11S33000 A2709t3 A220B8 1 
K2200000 A2710A A2B06A 1 
A2404000 A27108 e300BS 1 
K2201000 A2711A A2B02A 1 
10000701 A2"118 JABOOS8 1 
11532000 A2112A A22078 1 
L2101000 A2712B 828028 1 
12102000 A2713S A28028 1 
L2100000 A271ltA 82802A 1 
A2203000 A21148 A2S10A 1 
10000700 A2715A JA800SA 1 
A22UI000 A27158 82S028 1 
K2201000 A2ti02A A2711A 1 
12102000 A28028 A27138 1 
K2200100 A2803A e0512A 1 
11524003 A28038 82507B 1 
11509003 A2804A A2S04A 1 
11002004 A28048 A21l08 1 
X1500002 A28058 82504A 1 
1<2200000 A2806A A2710A 1 
11811001 A2ti068 A2510B 2 
12204000 A2807A 827098 1 
I1823000 A2807B 823058 1 
12103000 A2808A A230S8 1 
12104000 A28088 e27098 1 
12418000 A2816A A25168 1 
11825000 A2816e 82305A 1 
20023000 -sv A3001S JABS14A 1 
20021000.20V A30028 JABS13A 1 
L2301000 A30078 A2303A 1 
L2300000 A3008e A2304B 1 
A2310000 A30098 e30078 1 
12302000 A3010S 8211lA 2 
K2301000 A30118 B2202A 1 
K2300100' A30128 821098 1 
12934000 808028 81002A 1 
52901000 808038 809038 1 
52901001 808038 COllJA 2 
52801100 80804A 819058 1 
52801101 80804A COI0BB 2 
52801200 808048 B190SA 1 
52801201 80804B C020B8 2 
52901100 80805A 809058 1 
52901101 80ti05A C0213A 2 
52901200 808058 8090SA 1 
52901201 808058 C0313A 2 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IREl LOGIC WIRE WRAP 7843 11 . .-, 

SIGNAL NAME 
WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIF ICATION COLOR LEVEL 

52801300 BOe06A B1901B 1 
52801301 B0806A C0308! 2 
1<2900000 B0807A B1005A 1 
52900000 80~07B B09088 1 
52900001 B08078 C0513A 2 
52800100 80e08A 819108 1 
52800101 80808A C05088 2 
52800000 808088 819088 1 
S2800001 808088 C04088 2 
52901300 80B09A 809018 1 
52901301 80809A C0413A 2 
20005000BIA5 808098 80811A 1 
2000600081A5 80810A 808108 1 
2000600081A5 808108 80810A 1 
20005000BIA5 80l311A 808098 1 
10016000 GND 80901A 809028 1 
10016000 GND 809028 B0901A 1 
12902001 80903A 810048 1 
52901000 809038 808038 1 
11434004 80904A A1604A 1 
11426000 809048 A16048 1 
52901200 80905A 808058 1 
52901100 809058 80805A 1 
11'+30004 80906A A1606A 1 
11422001 809068 811038 2 
52901300 809078 80809A 1 
11418003 80908A A1608A 1 
52900000 809088 808018 1 
12934000 81002A 808028 1 
12104005 810028 A17038 2 
12104006 810028 C04108 1 
1<1201101 81003A C1203A 1 
1<1200101 810038 B1203A 1 
X1200000 81004A 814138 1 
12902000 810048 81803A 2 
12902001 810048 80903A 1 
1<2900000 81005A 80807A 1 
1000300GND 81006A 81413A 1 
Rl102001 810068 81408A 1 
11002000 810078 81110A 1 
13702001 81008A A24098 2 
1000310GNO 81012A BI014A 1 
12936000 810128 824018 1 
1001080GND 8l013A 82402A 1 
11004003 810138 A01128 1 
1000310GND 81014A Bl012A 1 
11502003 81102A A19068 1 
11502004 81102A C19118 2 
11005000 81i028 815088 2 
11005014 811028 006098 1 
11004000 81103A A01128 2 
11004001 81i03A 81403A 1 
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TITlE 1 WL lDOCU~~~T NO. ISHEET NO. IRE~ LOGIC WIRE WRAP 12 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

11422000 811038 815048 1 
11422001 81i03B 809068 2 
K1001100 B1104A A08068 1 
LI007002 81104B A08028 1 
L1007003 81i048 A2405A 2 
L1005001 81i05A 811 05B 1 
L1005000 811058 A0213A 2 
L1005001 811058 81105A 1 
11012000 B1i06A A1803A 1 
11126000 81ioaA A0313A 1 
11225000 811088 C12028 2 
11225001 81i088 B1113A 1 
11122000 81i09A 812028 2 
11122001 81i09A 81112A 1 
13105001 81i098 A1705A 1 
11002000 81i10A 810078 1 
11002001 81110A 81809A 2 
11003000 81i108 B14038 1 
13107000 B1111A A1602B 1 
13106000 B1i118 A1602A 1 
11122001 B1112A B1109A 1 
11124000 B11128 C0812A 1 
11124006 811128 C1412A 2 
11225001 81113A 811088 1 
11227000 811138 008038 1 
11227006 81i138 01412A 2 
1000210GND 81201A B12128 1 
11123000 81202A C10028 1 
11123004 81202A C1313A 2 
11122000 81202B B1109A 2 
K1200100 81203A 814048 2 
1<1200101 81203A 810038 1 
2000800081A5 812038 81204A 1 
2000800081A5 81204A 812038 1 
2000900081A5 B12048 B1205A 1 
2000900081A5 81205A 81204B 1 
2001000081A5 812058 81206A 1 
2001000081A5 B1206A 812058 1 
10OO1800GNO 812068 81214A 1 
R1100000 81207A C0911A 1 
2001200081A5 812078 81208A 1 
2001200081A5 81208A 812078 1 
2001100081A5 812088 B1209A 1 
2001100081A5 81209A 812088 1 
2001300081A5 812098 81211A 1 
L1001002 81210A A0112A 2 
L1001003 81210A C1210A 1 
2001900081A5 81e10e C0912A 1 
2001300081A5 B1211A 812098 1 
11119000 81212A 814058 1 
1000210GNO 812128 81201A 1 
K1201000 B1~13A B1407A 1 
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TITLE I IL IDOCU~~~ NO. ISHEET NO. IRE: LOGIC WIRE WRAP 13 
SIGNAL NAME 

WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

1<1201001 81~13A A03028 2 
11118000 81~138 C1S048 1 
10001800GND 81214A 812068 1 
11209000 814028 814088 1 
11004001 81403A 81103A 1 
11004002 814034 82511A 2 
11003000 814038 811108 1 
11003001 814038 C19088 2 
1<1200000 814044 C121lA 1 
K1200100 814048 8120lA 2 
1<1200102 814048 C1S11A 1 
11119000 814058 81212A 1 
11119001 814058 C1504A 2 
11224000 814068 C1212A 1 
K1201000 81407A 81213A 1 
1<1201100 814078 C120lA 2 
K1201102 814078 01513A 1 
Rll02000 81408A C140lA 2 
RI102001 81408A 810068 1 
11209000 814088 814028 1 
R1201000 814098 009128 1 
R1202000 814114 014014 1 
RI101000 81 4 128 C0912B 1 
1000300GND 81413A 81006A 1 
X1200000 814138 81004A 1 
11426001 81502A A16048 2 
1142&002 81!)02A A20048 1 
11430000 81503A A2006A 1 
11430003 81503A A1606A 2 
11422000 815048 811038 1 
11422002 815048 A16068 2 
100102 815054 C2705A 1 
11005002 815058 815098 2 
11005003 815058 815068 1 
100103 815064 C27038 1 
11005003 815068 815058 1 
11005004 815068 816068 2 
11434000 815078 A2004A 1 
1143400l 815078 A1604A 2 
100101 81508A C2704A 1 
11005000 815088 811 028 2 
11005001 815088 815098 1 
100100 81509A C270lA 1 
11005001 815098 81S088 1 
11005002 815098 815059 2 
R1305000 81!)104 C1603A 1 
R1315000 815108 01603A 1 
R1307000 81511A C1602B 1 
R1317000 815118 016028 1 
R1306000 B1512A C1604A 1 
R1316000 815128 01604A 1 
R1308000 81~H3A C1602A 1 
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TITLE I WL IDocu~~~; N°'lSHEET NO. IRE: LOGIC WIRE WRAP 14 
SIGNAL NAME 

WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

R1J18000 815138 01602A 1 
11410000 81 b02A A20098 1 
Il411000 81b028 C19098 1 
11414000 81bOJA A2010A 1 
11401000 81b04A C2513A 1 
11406001 81 6048 A20118 1 
100098 Blb05A C2107B 1 
11005005 81bOS8 816068 1 
IlOOS006 81 bOS8 816088 2 
100099 81b06A C2707A 1 
11005004 81b068 815068 2 
11005005 81b068 816058 1 
11418000 81 b 018 A2008A 1 
11~18002 81 b 018 A1608A 2 
100091 81 b08A C2106A 1 
11005006 81b088 816058 2 
11005007 81 b 088 81b098 1 
100096 81 b09A C27068 1 
11005007 81b098 816088 1 
11005008 81b098 811058 2 
R1JOI000 81b10A C18028 1 
RIJ11000 81 b 108 018028 1 
R1J03000 81b11A C16128 1 
R1J13000 816118 016128 1 
R1J02000 81b12A C1802A 1 
R1312000 81b128 01802A 1 
R1304000 8161JA C1611A 1 
R1314000 81b138 01611A 1 
11800000 811028 A2308A 1 
11502000 8170JA A2607A 1 
11S02002 81703A A19068 2 
11906000 811048 A200lA 1 
100104 81 705A 02708A 1 
11005008 8110S8 816098 2 
11005009 811058 817068 1 
100095 81106A C21118 1 
11005010 817068 8170S8 2 
11005009 81"f068 817058 1 
11403000 81707A· C2514A 1 
11402001 817078 A20138 1 
100116 81708A 027068 1 
11005010 817088 817068 2 
11005011 817088 817098 1 
100063 81 1 09A 02105A 1 
11005011 817098 817088 1 
11005012 817098 818058 2 
R1900000 81110A C1411A 1 
R1901000 811108 01411A 1 
R1S00000 81111A C1811A 1 
R1501000 811118 01811A 1 
R1800000 .81112A C1404A 1 
R1S01000 817128 01404A 1 
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TITLE I It IDOCU~:~3T NO. ISHEET NO. IRE: LOGIC WIRE WRAP 15 
SIGNAL NAME 

OR NUMBER ORIGIN DESTINATION WIRE Z NOTES 
IDENTIFICATION COLOR LEVEL 

R1300000 81713A C1804A 1 
R1310000 817138 D1804A 1 
13009000 81802A A1603A 1 
13011000 81ti028 A21048 1 
12902000 81803A 810048 2 
13806000 81804A 826018 1 
100087 81805A C27048 1 
11005012 818058 817098 2 
11005013 818058 818088 1 
10003400 81806A C2709A 1 
11005023 818068 818088 2 
11005024 818068 A18138 1 
11438000 818078 A20128 1 
11438001 818078 00612A 2 
10003300 81808A C21,o8A 1 
11005023 81 8088 818068 2 
11005013 818088 818058 1 
11002001 81809A 81110A 2 
11002002 81809A 818098 1 
11002002 818098 81809A 1 
11002003 818098 A21108 2 
R3800000 81810A C14028 1 
R3801000 818108 014028 1 
R2900000 81811A C18128 1 
R2901000 818118 018128 1 
R3000000 81812A C1402A 1 
R3001000 81~128 01402A 1 
R1309000 81813A C1803A 1 
R1319000 81 8 138 01803A 1 
10006806 81 9 01A 81904A 1 
2000300181A5 81902A 81906A 2 
12801000 819028 A1912A 1 
X2701101 81903A 821108 2 
X2701102 81 9 03A C05108 1 
52801000 819038 004068 1 
10006805 81c,l04A 819048 2 
10006806 81904A 81901A 1 
10006804 819048 819068 1 
10006805 S1904t3 S1904A 2 
52801200 81 9 05A 808048 1 
52801100 819058 80804A 1 
2000300081A5 81906A A2112A 1 
200030018IAS 81906A 81902A 2 
10006803 GND 819068 81908A 2 
10006804 819068 819048 1 
12809000 81907A 821128 1 
52801300 819078 80806A 1 
10006802 GND 81908A 81910A 1 
10006803 GND 81908A 819068 2 
52800000 819088 808088 1 
52800002 819088 821118 2 
10006800 GND 819098 819118 1 
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TITLE I WL IDocu~~~; N°'lSHEET NO. IRE: 
LOGIC WIRE WRAP 16 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

10006801 aND 819098 81910A 2 
10006801 GND B1910A 819098 2 
10006802 GND B1910A 81908A 1 
52800100 819108 80B08A 1 
52800102 819108 82112A 2 
10006800 GND 819118 819098 1 
X1602000 820038 82404A 1 
Il506003 82004A A1907A 1 
11506004 82004A A2202A 2 
11617003 - 820048 A13138 2 
12103001 82005A A23058 2 
KI100000 820058 822048 1 
K2601100 820088 82110A 1 
K2601000 820098 C28048 1 
12302001 820118 82111A 1 
10007600GND 821028 82103A 2 
10007601GND 82i028 82114A 1 
10007600GND 82103A 821028 2 
10007602GND 82i03A 82104A 1 
10007602GND 82104A 82103A 1 
K2300100 82i098 A30128 1 
K260 11 00 82110A 820088 1 
X2101100 82i108 D2106A 1 
X2701101 82}.108 81903A 2 
12302000 82illA A3010B 2 
12302001 82i11A 820118 1 
52800002 821118 819088 2 
52800102 82i12A 819108 2 
12809000 B2i128 B1907A 1 
10001601GND 82i14A 821028 1 
XI101100 82201A A25138 1 
11614000 822018 A2409A 1 
K2J01000 82202A A30118 1 
L2501000 822028 A25058 1 
L2501001 822028 82203B 2 
K2300000 82203A 83012A 1 
L2501001 82t!03~ 822028 2 
11406000 82204A A20118 2 
K1700000 822048 820058 1 
11703000 8220SA A2316B 1 
11402000 822058 A20138 2 
11709000 82206A A23158 1 
11418001 822068 A2008A 2 
11430001 82207A A2006A 2 
11430002 82?07A A26088 1 
11434001 822018 A2004A 2 
11434002 822078 A26098 1 
11717000 82~08A 823028 1 
11715000 822088 82302A 1 
11'+26003 82209A A20048 2 
11426004 82209A 825018 1 
11422005 822098 A200'. 1 
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TITLE I WL IDOCU~~~: NO. lSHEET NO. IRE: LOGIC WIRE WRAP 17 
SIGNAL NAME 

WIRE OR NUMBER ORIGIN DESTINATION Z 
NOTES 

IDENTIFICATION COLOR LEVEL 

11711000 82~10A 823038 1 
11713000 822108 82301A 1 
11410001 82211A A20098 2 
11705000 82211B A2314A 1 
11707000 B2212A A231SA 1 
11414001 82~128 A2010A 2 
11414002 922128 A2511A 1 
11701000 82213A A231lA 1 
L2500000 82~13B A25048 1 
11713000 82301A 822108 1 
51802200 82301B 828128 1 
51802201 82301B C030S8 2 
11715000 82302A 822088 1 
11711000 823028 82208A 1 
51802300 82303A 82812A 1 ' 
51802301 82303A C04058 2 
11711000 823038 82210A 1 
11821000 82304A 8280TA 1 
20000000BIAS 823048 82309A 1 
11825000 82305A A28168 1 
11823000 823058 A28078 1 
51800100 82306A A2309A 1 
51800101 82306A C07058 2 
51801300 82307A A2316A 1 
51801301 82307A 002058 2 
51800000 823018 A230T8 1 \ 

51800001 823078 003058 2 
2000000081A5 82309A 823048 1 
2000200081A5 823098 823118 1 
2000200181AS 82.:310A 823118 2 
2000100081AS 823108 828118 1 
11509000 82311A 82401A 1 
11509001 82311A A2214A 2 
200020008IA5 82311B 823098 1 
20002001BIA5 823118 82310A 2 
K1900000 82312A C30138 1 
X1500000 823128 A2209A 1 
X1500001 823128 B2504A 2 
51902001 B2313A A200l8 2 
51902002 82313A C2711A 1 
K1701001 823138 A23098 2 
K1701002 823138 006128 1 
11509000 82401A 82311A 1 
11509002 82401A A2504A 2 
12936000 824018 810128 1 
1001080GNO 82402A 810llA 1 
11613000 824028 C1S138 2 
11613002 82~028 C271SA 1 
K1601000 82403A C0310a 1 
11507000 824038 82503A 2 
11501001 824038 82410A 1 
X1602000 82404A 820038 1 
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TITLE I IL IDOCU~~~: NO. ISHEET NO. IRE':A LOGIC WIRE WRAP 18 
SIGNAL NAME 

WIRE OR NUMBER ORIGIN DESTINATION 2 
NOTES 

IDENTIFICATION COLOR LEVEL 

11618000 B24048 A2508A 1 
11622000 B2405A A060!58 2 
11622002 B2405A 82506A 1 
13125000 824058 A26058 1 
13721000 824068 A1309A 1 
YI000000 824088 A0804A 1 
11034001 82409A A18088 2 
11501001 82410A 824038 1 
13723000 824 108 A1310A 1 
11603000 824118 825038 1 
100035 82412A JA8008A 1 
11511000 82501A A2205A 1 
11511001 B2501A A2515A 2 
1142b004 825018 82209A 1 
11b02000 82502A A2210A 1 
A22UIOOO 82~02t3 A271!58 1 
11507000 82503A 824038 2 
11603000 825038 824118 1 
X1500001 B2504A 823128 2 
X1500002 82504A A28058 1 
L1501003 825048 A22148 2 
L1501004 82~048 827088 1 
11519000 825058 A22048 1 
11622002 82506A . 82405A 1 
11605000 825068 A24158 1 
11524002 825078 A2507A 2 
11524003 . 825078 A28038 1 
100073 82508A JA8401A 1 
X1601000 825088 A24118 1 
11721000 82509A A2002A 1 
100072 825098 JA8408A 1 
X1700000 82510A A221SA 1 
12303000· 825108 83013A 1 
11004002 82511A 81403A 2 
11828002 825118 A2412A 1 
12406000 82512A 00611A 1 
1240b001 82512A C30l78 2 
12405000 825128 006118 1 
12405001 825128 030018 2 
13824000 82bOlA 826048 1 
13806000 826018 81804A 1 
X4000000 82b02A C19078 1 
13829000 82b028 826068 1 
100037 82603A JA8203A 1 
13825000 82b038 Al307A 1 
K3800100 82b04A A2516A 1 
13824000 82b048 8260lA 1 
13809000 82b058 A1903A 1 
13830000 82bObA 826088 1 
13829000 826068 826028 1 
13700000 82b07A 826108 1 
13201000 82~078 JA81078 1 

I 
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TITLE I WL IDOCU~~~: N°·1SHEET NO. lREV
A LOGIC WIRE WRAP 19 

SIGNAL NAME 
WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

100038 82b08A JA84148 1 
13830000 826088 82606A 1 
13811000 82609A A26178 1 
13810000 826098 001098 1 
1150600S 82610A A2202A 1 
13100000 826108 82607A 1 , 
13101000 82bl18 A26148 1 
X2200100 821058 JA81128 1 
X2200200 82706A JA81118 1 
11522000 827068 A22028 1 
11520000 827078 A2211A 1 
L1501004 821088 825048 1 
L1501005 821088 828038 2 
12204000 821098 A2807A 1 
A2208200 821118 JA80068 1 
A2208100 821128 JA8006A 1 
L2100000 82802A A2714A 1 
L2101000 828028 A27128 1 
L1S01005 828038 827088 2 
12022000 82804A A2706A 1 
12021000 828048 A27068 1 
12024000 8280SA A27038 1 
12023000 828058 A270!S8 1 
12027000 82806A A2705A 1 
12025000 828068 A2704A . 1 
11821000 82807A 82304A 1 
12026000 828078 A2704B 1 
51801200 828088 A23138 1 
12415000 82809A 00603B 1 
1000620GNO 82810A 82814A 1 
51802100 82810B A2317B 1 
51802000 82811A A2317A 1 
2000100081AS 82tH 18 823108 1 
51802300 82812A 82303A 1 
51802200 828128 823018 1 
51801101 828138 A23128 2 
1000620GNO 82814A 82810A 1 
T2300 830038 C23138 1 
T2301 830058 C23158 1 
1<2300000 83U12A 82203A 1 
12303000 83013A 82510B 1 
20020000+20V 830138 JA8512A 1 
20022000 +SV 830148 JA8501A 1 
14734000 COl038 CIOO4A 1 
14135000 COi04A A0602A 1 
14518008 COi048 C02048 1 
LI005002 COi05A A0213A 1 
51802001 COi058 A2317A 2 
14515003 COi06A 00106A 2 
14515004 COi06A C0206A 1 
14419003 COi068 001068 2 
14419004 CO~06B C02068 1 
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TITLE I IL lDOCU~~~T NO. ISHEET NO. IRE: LOGIC WIRE WRAP 20 
SIGNAL NAME 

WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

51902000 C0107A A2003B 1 
14517004 COi078 C02078 1 
53001001 COi08A A16038 2 
52801101 coi088 80804A 2 
I4b15004 COi09A C0209A 2 
14615005 COi09A C0609A 1 
I3822000 COi09B A1304B 1 
14418002 COi10A D0110A 2 
I4'+18003 COlIOA C0210A 1 
12807001 COilOS D0407B 2 
14415003 Co111A D0111A 2 
14415004 C0111A C0211A 1 
14b12000 coillS D0503A 2 
14612001 COlllB C021lB 1 
11529000 C0112A A2206B 1 
14616006 Col12B C0212B 1 
52901001 coi13A B08038 2 
14730000 COc03B clo02A 1 
14131000 COc04A A0513A 1 
14518007 C0204B C03048 2 
14518008 CO~04B COI04B 1 
L1007000 COc05A A0209B 1 
51802101 C02058 A23l7B 2 
14515004 C0206A C0106A 1 
14515005 C0206A C0306A 2 
14'+19004 C02068 COI06B 1 
14419005 C0206B C0306B 2 
51902100 CO?07A A20058 1 
14517003 CO~078 C030T8 2 
14517004 CO~078 C01078 1 
53001101 C0208A A16058 2 
52801201 COcOS" 808048 2 
14615003 COc09A C0309A 1 
14615004 Coc09A C0109A 2 
13820000 COc09B A1303A 1 
14418003 C0210A COlI0A 1 
I4418004 CoclOA C0310A 2 
1(3800101 C0210B A2516A 2 
14415004 COc11A C0111A 1 
14415005 C0211A C03l1A 2 
14612001 co~n 18 C0111B 1 
14612002 COZ1lB C0311B 2 
11530000 C0212A A220TA 1 
14616005 C0212B C03128 2 
14616006 C0212B CO 1128 1 
529011 0 1 Coc13A 8080SA 2 
14726000 COJ038 ClO13e 1 
14727000 C0304A A0512B 1 
14518006 COJ048 C0404B 1 
14518007 C03048 C0204B 2 
11506000 COj05A A0210A 2 
51802201 colO5a 82301B 2 
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TITLE I IL IDOCU~~~ NO. ISHEET NO. IRE~ LOGIC WIRE WRAP 21 
SIGNAL NAME 

WIRE OR NUMBER ORIGIN DESTINATION Z 
NOTES 

IDENTIFICATION COLOR LEVEL 

14515005 C0306A C0206A 2 
14515006 C0306A C0406A 1 
14419005 C03068 C02068 2 
14419006 C0306B C04068 1 
51902200 COJ01A A2005A 1 
14511002 C0301B C04078 1 
14511003 COJ01B C02078 2 
53001201 C0308A A1605A 2 
52801301 C0308B 80806A 2 
14615002 COJ09A C0409A 2 
14615003 C0309A C0209A 1 
13818000 C03098 All078 1 
14lt18004 COl10A C0210A 2 
14418005 C0310A C0410A 1 
K1601000 C0310B 8240lA 1 
14415005 C0311A C0211A 2 
14lt15006 C0311A C0411A I 
14612002 COlllB C02118 2 
1461200l C03118 C04118 1 
11810003 C0312A A2512A 2 
14616004 C0312B C04128 I 
14616005 C0312B C02128 2 
52901201 C031lA 808058 2 
14122000 C040l8 CI0118 1 
14123000 COltOltA A05108 1 
14518005 C04048 C05048 2 
14518006 C04048 C03048 1 
X2500000 Colt05A A2403A 1 
51802101 COlt058 B2l0lA 2 
14515006 C0406A COl06A I 

, 

14515007 C0406A C0506A 2 
14419006 COlt06B COl06B 1 
1441 9 007 C0406B C0506B 2 
51902300 C0401A A20078 1 
14517001 C0401B C05078 2 
14511002 C0401B COl078 1 
53001101 COltOSA A1607B 2 
52S00001 C040SB 808088 2 
14615001 C0409A C0509A 1 
14615002 C0409A COl09A 2 
13S16000 CO'+09B A13098 1 
14418005 COttl0A C0310A 1 
1441s006 C0410A C0510A 2 
12104006 CO'+10B 81002B 1 
14415006 COltllA C0311A 1 
14415007 COlt11A C0511A 2 
14612003 C041lB COlIIB I 
14612004 CO'+118 C051lB 2 
11126002 C0412A A2217B 1 
14616003 C04128 C05128 2 
14616004 C04128 C03128 1 
52901301 C041lA B0809A 2 
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TiTlE I WL IDOCU~~~ N°'ISHEET NO. IRE: LOGIC WIRE WRAP 22 
SIGNAL NAME 

WIRE 2: OR NUMBER ORIGIN DESTINA TlON NOTES 
IDENTIF ICATION COLOR LEVEL 

14718000 COS038 C13044 1 
14719000 C05044 405114 1 
14518004 C0504~ C06048 1 
14518005 C05048 C0404B 2 
LI000000 C05054 401134 1 
51801000 C0505B 423124 1 
51801001 C05058 006054 2 
14515007 C0506A C04064 2 
14515008 CO~064 C06064 1 
14419007 C0506S C04068 2 
14419008 CO!:)068 C06068 1 
51901000 C05074 420088 1 
14517000 C05078 006078 1 
14517001 C0507B C04078 2 
53000001 C0508A 416088 2 
52800101 C0508B 808084 2 
14615000 C05094 005024 2 
14615001 COS094 C04094 1 
13814000 C0509B 413118 1 
14418006 CoSI04 C04104 2 
14418007 C05104 C06104 1 
X2701102 C0510~ 819034 1 
14415007 C05114 C04114 2 
14415008 C0511A C06114 1 
14612004 C0511B C04118 2 
14612005 COSllS C06118 1 
K2200100 C0512A A28034 1 
14616002 C05128 006048 1 
14616003 C05128 C04128 2 
52900001 C0513A 808078 2 
14714000 C06038 C13024 1 
14115000 C0604A 405044 1 
14518003 C0604B 005048 2 
14518004 C06048 C05049 1 
LI002000 C060SA AOI114 1 
51801100 C06058 A23128 1 
14515008 C0606A C05064 1 
14515009 C06064 C07064 2 
14419008 C0606B C05068 1 
14419009 C06068 C07068 2 
51901100 C06074 420108 1 
10014100NO C06078 C06144 1 
10014101 GNO C0607B C06088 2 
10014101 GND C06088 C06078 2 
10014102 OND C0608B C06134 1 
14615005 C06094 COI09A 1 
13812000 C06096 413134 1 
14418007 C0610A C05104 1 
11619000 C06108 424044 1 
14415008 C0611A C05114 1 
14612005 C06118 C05118 1 
YI000000 C06124 408044 2 
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TITLE I WL IDOCU~~~; NO. ISHEET NO. IRE: LOGIC WIRE WRAP 23 
SIGNAL NAME 

WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

14616000 C0612B 00604B 2 
14616001 C06128 001128 1 
10014102 GND C0613A C06088 1 
1001410GND C0614A C06078 1 
14738000 C07038 C1702A 2 
14139000 C0104A A06128 1 
10016206 COtOSA C0708A 1 
51800101 COtOS8 82306A 2 
1451S009 C0706A C0606A 2 
14419009 C0106B C06068 2 
51900101 C0107A A19088 2 
10016205 GND C0108A C07088 2 
10016206 C0108A C0705A 1 
10016204 GND C07088 C0709B 1 
10016205 GND C01088 C0708A 2 
10016203 GND C07098 C0710B 2 
10016204 GND C07098 C0708B 1 
10016202 GND C01108 C0712A 1 
10016203 GND C01108 C0709B 2 
10016201 GND C0712A C0713A 2 
10016202 GND C0712A C07108 1 
10016200 GND C0713A C0714A 1 
10016201 GND C0713A c0712A 2 
10016200 GND C0714A C0713A 1 
R4404000 COS02A 00411A 1 
R4400000 C0802B 00412A 1 
R4604000 COB03A 00610A 1 
11124002 C08038 C08048 1 
11124003 COS038 C09038 2 
R4402000 C0804A 00410A 1 
11124001 C08048 C0812A 2 
11124002 C080ltB C0803B 1 
R4602000 COSIIA D0512A 1 
11124000 CO~12A B1112B 1 
11124001 C0812A C08048 2 
R4S00000 C06128 D0513A 1 
R4507004 coth3A C0913A 2 
R4506004 COS138 C09138 2 
R4S04000 C0902A 00S10A 1 
R4600000 C09028 OOS11A 1 
I1124003 C09038 C08038 2 
11124004 C09038 C09048 1 
R4502000 C0904A D0613A 1 
11124004 C09048 C0903B 1 
11124005 C09048 C1403B 2 
R1100000 C0911A B1207A 1 
20019000BIAS C0912A 812108 1 
RI101000 C0912B 81412B 1 
R4S07003 C0913A C1413A 1 
R4S07004 C0913A C0813A 2 
R4506003 C0913B C14138 1 
R4506004 C09138 COSI3! 2 
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TITLE I WL IDOCU~~~; NO. ISHEET NO. IRE: LOGIC WIRE WRAP 24 
SIGNAL NAME 

WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

14730000 C1002A C02038 1 
14730001 C1002A D1002A 2 
11123000 C10028 81202A 1 
11123001 C10028 C10048 2 
100129 CI003A C100S8 2 
100130 C1003A CI0038 1 
100130 C10038 C1003A 1 
14734000 CI004A C01038 1 
14734001 C1004A OlOO4A 2 
11123001 CI0048 ClO028 2 
11123002 C10048 C10llA 1 
100129 C100Se C1003A 2 
100127 C1010A CI0128 1 
11123002 C1011A CIOO48 1 
11123003 C1011A C1013A 2 
14722000 ClOllS C04038 1 
14122001 C10ua 010118 2 
100128 C1012A CI0128 2 
100128 C1012S C1012A 2 
100127 C1U12B C1010A 1 
11123003 ClO13A C1011A 2 
14726000 C10138 C03038 1 
14726001 C10138 010138 2 
100092 Cl~OlA C12128 1 
11226000 C1202A 013048 1 
11226007 C1202A 010048 2 
11225000 C1202S 811088 2 
K1201100 C1c03A 814078 2 
K1201101 C1?03A BlO03A 1 
200l400081AS Clc038 C1204A 1 
20014000B1AS C1204A C1203B 1 
2001S000BIAS C1C:!048 C1205A 1 
2001500081AS C1205A C1204B 1 
20015000BIAS C12058 C1206A 1 
20015000B1AS C1206A Cl2058 1 
10009000GNO Cl~06B C1214A 1 
R1200000 C1207A 0091lA 1 
2001700081AS C12078 C120BA 1 
2001700081AS Cl~08A c12078 1 
2001600081AS C12088 C1209A 1 
20016000B1AS C1209A C1208B 1 
2001BOO081AS C12098 C121lA 1 
L1001003 C1210A 81210A 1 
L1001004 C1210A C1502B 2 
10002400 C1210a 00912A 1 
20018000B1AS C1211A C12098 1 
11224000 C1cl2A 814068 1 
11224001 C1212A Ol504A 2 
100092 C1Z128 Cl201A 1 
K1200000 C1213A 81404A 1 
K1200001 C1213A A0313B 2 
11223000 ClZ138 015048 1 
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TITLE I WL IDOCU~~~; NO. ISHEET NO. IRE: LOGIC WIRE WRAP 25 
SIGNAL NAME 

WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

10009000GNO C1214A C1206B 1 
14714000 C1302A C06038 1 
14714001 C1302A D1302A 2 
11123007 C13028 C13048 1 
11123008 Cl:3028 C1502A 2 
100126 C1303A C13038 1 
100125 C1303A C130SB 2 
100126 C1303B C1303A 1 
14718000 C1304A C05038 1 
14718001 C1304A 01304A 2 
11123006 Clj04B C1311A 2 
11123007 C1304B C1302B 1 
100125 C1305B C1303A 2 
100123 C1310A C1312B 1 
11123005 C1311A C1313A 1 
11123006 C1311A C1304B 2 
14706001 C1311B 013118 1 
100124 CIJ12A C1312B 2 
100123 C1312B C1310A 1 
100124 C1312S C1312A 2 
11123004 C1313A 81202A 2 
11123005 C1313A C1311A 1 
14710001 C13138 013138 1 
R3000000 C1402A B1812A 1 
R3800000 C1402B 81810A 1 
RI102000 C1403A B1408A 2 

,11124005 Cl4038 C09048 2 
R1800000 C1404A 81712A 1 
11119002 CI~04B C1504A 1 
R1900000 Cl411A B1710A 1 
11124006 C1412A B11128 2 
11124007 C1412A C1612A 1 
R4507002 Cl413A C1613A 2 
R4507003 Cl413A C0913A 1 
R4506002 C14138 C1613B 2 
R4506003 C1413B C0913B 1 
11123008 C1502A C13028 2 
11123009 Cl502A C17048 1 
LI001004 Cl5028 C1210A 2 
LI00I005 C15028 01502B 1 
100023 C1 503A C15038 1 
100023 C15038 C1503A 1 
100022 C15038 C15058 2 
11119001 C1504A 814058 2 
11119002 C1 504A C1404B 1 
11118000 C15041:3 812138 1 
100022 C15058 C15038 2 
10011000 C1510A C1512A 1 
K1200102 C1511A B14048 1 
K1200103 C1511A C1513A 2 
11624000 C15111:3 A1809B 1 
11624001 C1511B 015118 2 
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TITLE -} WL 1DOCU~~~T N,O. ISHEET NO. IRE: LOGI C WIRE WRAP 26 
SIGNAL NAME 

OR NUMBER ORIGIN DESTINATION WIRE l NOTES 
IDENTIFICATION COLOR LEVEL 

100112 C1512A ClS12B 2 
10011000 C1512A ClS10A 1 
100112 Clti128 C1S12A 2 
K1200103 C1!j13A C1S11A 2 
11613000 C15138 824028 2 
11613001 Clti138 D15138 1 
R1308000 C1602A 81S13A 1 
R1307000 C1602B B1511A 1 
R130S000 C1603A B1S10A 1 
11124010 C1 603B C1711A 2 
11124009 C1~03B C1604B 1 
R1306000 C1604A B1512A 1 
11124008 Clb04B C1612A 2 
11124009 C16048 C16038 1 
R1304000 C1611A 81613A 1 
11124007 Clb12A C1412A 1 
11124008 C1612A C1604B 2 
R1303000 C16128 81611A 1 
R4S07001 C1613A C1S13A 1 
R4S07002 Clo13A C1413A 2 
R4506001 C1b13B C1S138 1 
R4506002 C1 613B C14138 2 
14738000 C1702A C0703B 2 
14738001 C1702A D1702A 1 
11123010 C1702B C1704B 2 
100114 C1703A C17038 1 
100122 C1703B C1705B 2 
100114 C1703B C1703A 1 
14702001 C1704A D1704A 1 
11123010 C17048 C17028 2 
11123009 C17048 C1502A 1 
100122 C170S8 C1703B 2 
T4201100 C1709A 017098 1 
T4201200· C17098 D1709A 1 
10004000BIAS C1710A C17128 1 
11124010 C1711A C16038 2 
11124011 C171lA C1803B 1 
11621001 Cl71lS A2412B 2 
11621003 C11118 017118 1 
1100S02~ Cl1l2A A1813B 2 
10004000BIAS C1712S C1710A I 
13705005 C1713A 01713A 1 
14203100 C1713B 02911A 1 
R1302000 C1S02A 81612A 1 
R1301000 Cl802B BlblOA 1 
R1309000 C1S03A BlS13A 1 
11124011 C1S03B C171lA I 
11124012 C18038 C18048 2 
R1300000 C1804A 81713A I 
11124012 C18048 C1803B 2 
11124013 C1804B C1812A 1 
R1S00000 ClS11A B1711A 1 
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TITLE I WL lDOCUMENT NO. JSHEET NO. IRE: LOGIC WIRE WRAP 7843 27 
SIGNAL NAME 

WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 
10ENTIF ICATION COLOR LEVEL 

11124013 C1812A C18049 1 
11124014 C1812A C2003A 2 
R2900000 C1812B 818llA 1 
R4507000 C1813A C2002A 2 
R4507001 C1813A C1613A 1 
R4506000 C1813B C20028 2 
R4S06001 Cl~13B C16138 1 
1<4003000 C19028 029088 1 
R4002001 C1903A C19038 2 
R4002000 C19038 020038 1 
R4002001 C19038 C1903A 2 
R4000001 C1 904A C19048 2 
R4000000 C19048 C20038 1 
R4000,OOl C1904B C1904A 2 
R4001000 C1905A C20118 1 
R4001001 C1 905A C19058 2 
R4001001 C1905B C1905A 2 
R4003000 C1906A 020118 1 
R4003001 C1906A C19068 2 
R4003001 Cllj06B C1906A 2 
13705000 C1901A A26108 1 
13705002 C190,1A C20 11 A 2 
X4000000 C19078 82602A 1 
LI001006 C1908A 015028 2 
LlOO1007 C1908A A2S098 1 
11003001 C19088 814038 2 
K3904000 C1909A C28178 1 
11411000 C19098 816028 1 
14006000 C1910A A2517A 1 
11502004 C1 9118 81102A 2 
11538000 C1912A A25178 1 
R4S07000 C2002A C1813A 2 
R4S06000 C20028 C18138 2 
11124014 C2003A C1812A 2 
R4000000 C2003B C19048 1 
13105002 C2011A C190TA 2 
13105003 C2011A 02011A 1 
R4001000 C20118 C1905A 1 
13703001 C2012A C210S8 2 
13703002 C2012A 02012A 1 
1<3903002 C2012B 020128 1 
1<3903003 C20128 A26128 2 
1<3603001 C2013A C24158 2 
1<3603002 C2013A 02013A 1 
1<3602002 C201l8 020138 I 
13703000 C21058 A26118 1 
13703001 c2i058 C2012A 2 
13423000 c2i148 JA810BA 1 
1<3403100 C22098 C25048 1 
10001100 C2215B C2314A 1 
T2300 C2313B 830038 1 
10001100 C2Jl4A C2215B 1 
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TiTlE 1 WL lDOCU~~:;T NO. ISHEET NO. IRE~ LOGIC WIRE WRAP 28 

SIGNAL NAME 
OR NUMBER ORIGIN DESTINATION 

WIRE 2 
NOTES 

IDENTIF ICATION COLOR LEVEL 

T2301 C231SB 830058 1 
I3619000 C2409B C25098 1 
K3S00000 C2'+11B C25118 1 
13624000 C2'+128 C2S128 1 
K3603000 C2'+1S8 027128 1 
K3603001 C2'+1S8 C2013A 2 
10018300 C2501A C2508A 1 
K3'+03100 C25048 C22098 1 
10018300 C2508A C2501A 1 
I3619000 C25098 C24098 1 
K3S00000 C2511B C24118 1 
13624000 C25128 C24128 1 
11407000 C2513A 81604A 1 
100042 C25138 JA8404A 1 
11403000 C2514A 81707A 1 
100041 C2514B JA8409A 1 
100100 C2703A 81509A 1 
100103 C21038 81506A 1 
100101 C2104A 81508A 1 
100087 C2104B 81805A 1 
100102 C210SA 8150SA 1 
100121 C270SB A06028 1 
100097 C2706A 81608A 1 
100096 C21068 81609A 1 
100099 C2701A 81606A 1 
100098 C27018 8160SA 1 
10003300 C2108A 81808A 1 
10003400 C2109A 81806A 1 
12104000 C2109B A28088 1 
I2104001 C2109B A26078 2 
51902101 C2110A A20058 2 
51902002 C2711A 82313A 1 
100095 C2111B 81706A 1 
51902201 C2712A A2005A 2 
I1611001 C2112B A26068 1 
51901001 C211JA A20088 2 
51902301 C211JB A20078 2 
51900102 C2114A A2012A 2 
51901101 C21148 A20108 2 
11613002 C271SA 824028 1 
51900002 C211SB A2013A 2 
51901302 C2°716A A2011A 2 
51901201 C27168 A2009A 2 
100055 C2111A A05028 1 
10000000 ONO C2717B 02714A 1 
K2601000 C28048 820098 1 
K3904000 C2S178 C1909A 1 
10016100 C2901A C29098 1 
I4114000 C2904B A2614A 1 
14113000 C290S8 A2613A 1 
10016100 C29098 C2901A 1 
A2310000 C3007S A30098 1 
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TITLE I WL IDOCU~~~; NO.\SHEET NO. J~E: . LOGIC WIRE WRAP 29 
SIGNAL NAME 

WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIF ICATION COLOR LEVEL 

A2404000 C30088 A27108 1 
K1900000 C30138 82312A 1 
12406001 C3017B 82512A 2 
14710000 001038 013138 2 
14711000 Dol04A A05058 1 
14518002 001048 002048 1 
L1502000 00105A A02088 1 
518.01201 00i058 A23138 2 
14515002 00106A 00206A 1 
14515003 00i06A COI06A 2 
14419002 00i068 002068 1 
14419003 001068 COI068 2 
51901200 00i07A A2009A 1 
10014202 GNO 00108A 00112A 2 
10014203 GNO 00i08A 001088 1 
10014203 GNO 001088 00108A 1 
13810000 001098 826098 1 
14418001 00110A 00310A 1 
14418002 00il0A COllOA 2 
13108000 00il08 A17048 1 
14415002 OOillA 00211A 1 
14415003 OOil'lA COI11A 2 
10014201 GNO 00i12A 00113A 1 
10014202 GNO 00112A 00108A 2 
14616001 001128 C06128 1 
10014200 GNO 00i13A 00114A 2 
10014201 GNO 00113A 00112A 1 
10014200 GNO 00i14A 00113A 2 
14706000 002038 013118 2 
14707000 00204A A05038 1 
14518001 002048 003048 2 
14518002 002048 001048 1 
10000605 00205A, 00305A 1 
51 801301 002058 82301A 2 
14515001 00Z06A 00306A 2 
14515002 I 00206A 00106A 1 
1441 9001 002068 003068 2 
14419002 002068 001068 1 
51901301 00207A A1909A 2 
1001480GNO 002078 00209A 1 
1001480GND 00Z09A 002018 1 
1001410GNO 00209A 00210A 2 
100145 . 00210A 002118 1 
1001410GNO 00210A 00209A 2 
10018900 00?108 .00214A 2 
14415001 00211A 00311A 2 
14415002 00211A 00111A 1 
100145 002118 00210A 1 
1001460GNO 002118 002128 2 
100149 002128 00214A 1 
1001460GNO 002128 002118 2 
100149 00214A 002128 1 
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TITLE I WL IDOCU~~~T N°·ISHEET NO. lRE: LOGIC WIRE WRAP 30 
SIGNAL NAME 

WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIF ICATION COLOR LEVEL 

10018900 00214A 002108 2 
14702000 003038 01704A 2 
14703000 00304A A0502A 1 
14518000 003048 005048 1 
14518001 003048 002048 2 
10000604 D0305A A0311A 2 
10000605 o0305A o0205A 1 
51800001 003058 823078 2 
14515000 o0306A 005078 1 
14515001 00306A 00206A 2 
14419000 003068 . o0403A 1 
14419001 00lOb8 002068 2 
51900001 00307A A19138 2 
100152 003078 003118 2 
12808000 003088 00407A 1 
14615006 D0309A o0502A 1 
13827001 003098 A1904A 2 
14418000 o0310A 004048 2 
14418001 o0310A o0110A 1 
10018800 003108 o0414A 1 
14415000 oOliiA 00402A 1 
14415001 00311A 002llA 2 
100150 003118 003128 1 
100152 003118 003078 2 
100153 003128 o0314A 2 
100150 D0312B 003118 1 
100153 00314A 003128 2 
14415000 00402A 00311A 1 
14419000 00'+03A 003068 1 
14418000 004048 D0310A 2 
100047 00405A JA85068 1 
11005022 00'+058 004088 1 
K2800000 00406A A2110A 1 
52801000 004068 819038 1 
12808000 00'+07A 003088 1 
12807000 004078 02707A 1 
12807001 004078 C01I08 2 
100045 o0408A JA85108 1 
11005021 004088 004098 2 
11005022 004088 004058 1 
100046 00409A JA8S048 1 
11005020 004098 005068 1 
1100S021 004098 004088 2 
R4402000 00'+10A C0804A 1 
R4403000 004108 o0804A 1 
R4404000 00411A C0802A 1 
R4405000 00'+118 o0802A 1 
R4400000 00412A C08028 1 
R4401000 004128 008028 1 
2000400081A5 00,!13A 004138 1 
2000400081A5 004138 o0413A 1 
10018800 00414A 003108 1 
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TITLE 1 WL lDocu~:~3T N°·ISHEET NO. IRE: LOGIC WIRE WRAP 31 
SIGNAL NAME 

WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL 

I4615000 00502A COS09A 2 
I4615006 D0502A 00309A 1 
14612000 00503A COl118 2 
14518000 005048 003048 1 
14518003 005048 C06048 2 
100052 00505A JA8S0S8 1 
11005018 005058 00S098 1 
11005019 005058 005068 2 
100048 00506A JA85038 1 
I1005020 005068 004098 1 
11005019 005068 005058 2 
14515000 005018 00306A 1 
100053 00508A _ JA85078 1 
11005016 005088 006068 1 
11005017 005088 005098 2 
100050 00509A JA85018 1 
11005017 005098 005088 2 
11005018 005098 005058 1 
R4504000 00510A C0902A 1 

°R4505000 005108 D0902A 1 
R4600000 00511A C09028 1 
R4601000 005118 009028 1 
R4602000 00512A C0811A 1 
R4603000 005128 008l1A 1 
R4500000 00513A C08128 1 
R4501000 005138 008128 1 
11133000 00~028 A23148 1 
12415000 006038 82809A 1 
I4616000 006048 C06128 2 
14616002 006048 C05128 1 
51801001 00t;,05A C05058 2 
51801002 o0605A 006058 1 
51801002 oOb058 00605A 1 
100049 00&06A JA85028 1 
11005015 006068 00609a 2 
11005016 006068 005088 1 
14517000 006078 C05078 1 
11535002 00608A 006088 1 
11535001 00~088 A2212A ° 2 
11535002 006088 o0608A 1 
100054 00609A JA85098 1 
n005014 006098 811028 1 
11005015 006,098 006068 2 
R4604000 oOblOA C0803A 1 
R4605000 006108 00803A 1 
12406000 00611A 82S12A 1 
1240S000 006118 825128 1 
11438001 00612A 818078 2 
1<1701002 006128 823138 1 
R4502000 o0613A C0904A 1 
R4503000 006138 00904A 1 
R4405000 00802A 004118 1 
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TITLE I WL IDOCU~~~T N°'ISHEET NO. IRE~ LOGIC WIRE WRAP 32 
SIGNAL NAME 

WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 
IDENTIFICATION COLOR LEVEL· 

R4401000 008028 004128 1 
R460S000 00803A 006108 1 
I12~7000 008038 811138 1 
11227001 00 8 038 008048 2 
R4403000 00~04A 004108 1 
11227001 008048 008038 2 
11227002 00ij048 00812A 1 
R4603000 00ij11A 005128 1 
11227002 00e12A 008048 1 
11227003 00812A 009038 2 
R4501000 008128 005138 1 
R4509004 00ij13A 00913A 2 
R4508004 001:H38 009138 2 
R4505000 00902A 00S108 1 
R4601000 009028 005118 1 
11227003 009038 o08f2A 2 
11227004 009038 009048 1 
R4503000 00904A 006138 1 
11227004 009048 009038 1 
11227005 009048 014038 2 
R1200000 0091lA e1207A 1 
10002400 00912A e1210B 1 
R1201000 009128 814098 1 
R4509003 00913A 01413A 1 
R4509004 00913A 008l3A 2 
R4508003 00'H38 014138 1 
R450B004 009138 008138 2 
14730001 01002A el002A 2 
11226008 010028 010048 1 
11226009 010028 01011A 2 
10013901 D1003A 010038 1 
10013800 010038 010058 2 
10013901 010038 01003A 1 
14734001 01U04A el004A 2 
11226007 01004B e1202A 2 
11226008 01004B 010028 1 
10013800 010058 010038 2 
10013600 01010A 01012A 1 
11226010 OlallA 01013A 1 
11226009 0101lA 010028 2 
14722001 010l1B e10118 2 
10013600 010l2A 01010A 1 
10013701 010l2A 010128 2 
10013701 010l2B 01012A 2 
11226010 01013A OlOllA 1 
14726001 010138 e10138 2 
14714001 01302A e1302A 2 
Il226001 01j028 013048 2 
11226002 013028 01313A 1 
10013501 01J03A 013038 1 
10013400 01j038 013058 2 
10013501 01303B 01303A 1 
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TITLE I IL lDOCU~~~~ NO. ISHEET NO. IREVA LOGIC WIRE WRAP 33 

SIGNAL NAME 
OR NUMBER ORIGIN DESTINATION 

WIRE Z NOTES 
IDENTIFICATION COLOR LEVEL 

14718001 01304A e130.A 2 
11226000 013048 C1202A 1 
11226001 013048 013028 2 
10013400 013058 013038 2 
10013200 o1310A o1312A 1 
11226003 o1311A o1313A 2 
11226004 o1311A 01502A 1 
14706000 ol~118 002038 2 
14706001 013118 C13118 1 
10013200 01312A 01310A 1 
10013301 o1312A 013128 2 
10013301 013128 01312A 2 
R1202000 01403A B1411A 1 
11227005 014038 009048 2 
R1801000 01404A 817128 1 
11224002 014048 01504A 1 
R1901000 o1411A B17108 1 
11227006 o1412A B11138 2 
11227007 01412A 01612A 1 
R4509002 01413A o1613A 2 

R4508002 014138 01613B 2 
L1001006 015028 C190lA 2 
10009401 o1503A 015038 1 
10009300 015038 015058 2 
10009401 015038 01503A 1 
11224001 o1504A C1212A 2 
11224002 o1504A 014048 1 
11223000 015048 C1213B 1 
10009300 015058 015038 2 
100111 . 01510A o1512A 1 
K1201103 01511A D1513A 2 
11624001 olS118 C15118 2 
100113 o1512A 015128 2 
100111 01512A o1510A 1 
100113 015128 01512A 2 
K1201102 01513A 814078 1 
K1201103 01513A 01511A 2 
11613001 015138 C15138 1 
R1318QOO 01602A 815138 1 
R1317000 01b028 B15118 1 
R1315000 01~03A 815108 1 
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TITLE t WL lDOCU~~~: NO. ISHEET NO. lRE~ LOGIC WIRE WRAP 34 

SIGNAL NAME 
OR NUMBER ORIGIN DESTINATION WIRE l NOTES 

IDENTIFICATION COLOR LEVEL 

Il227010 01~038 01711A 2 
11221009 016038 016048 1 
FU316000 01~04A 815128 1 
11221008 016048 01612A 2 
11221009 01b048 016038 1 
R1314000 01611A 816138 1 
11221001 01&12A 01412A 1 
11221008 01612A 016048 2 
FU313000 016128 816118 1 
R4509001 01613A 01813A 1 
R4509002 o1613A 01413A 2 
R4508001 016138 018138 1 
R4508002 01~138 014138 2 
14138001 o1102A CI1024 1 
11226006 01'7028 017048 1 
100115 01103A 017038 1 
100115 011038 017034 1 
10013100 017038 017058 2 
14102000 01704A 003038 2 
14102001 017044 C1704A 1 
11226005 011048 015024 2 
11226006 011048 017028 1 
10013100 011058 017038 2 
T4201200 011094 C17098 1 
T4201100 011098 C1709A 1 
1001640081A5 o1710A 011128 1 
11221010 011114 o1603B 2 
11221011 01711A o180~B 1 
11621003 011118 C1711B 1 
14216000 011124 A1813A 1 
1001640081A5 011128 01710A 1 
13705004 01713A 02011A 2 
13105005 01113A C1713A 1 
10015500 017138 027108 1 
R1312000 01802A 816128 1 
R1311000 018028 816108 1 
R1319000 01803A B18138 1 
11227011 018038 017114 1 
11227012 ol~038 018048 2 
R1310000 01 8 04A 817138 1 
11227012 018048 018038 2 
11221013 01 d 048 01812A 1 
R1501000 o1811A 817118 1 
11227013 o1812A 018048 1 
11227014 018124 02003A 2 
R2901000 018128 818118 1 
R4509000 01813A o2002A 2 
R4509001 01al3A 016134 1 
R4508000 ol~138 020028 2 
R450eOOl 018138 016138 1 
R4509000 02002A 01813A 2 
R4508000 020028 018138 2 
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TITLE I IL IDOCU~~~3T N°'ISHEET NO. IRE~ LOGIC WIRE WRAP 35 
SIGNAL NAME 

OR NUMBER ORIGIN DESTINATION WIRE Z NOTES 
IOENTIF ICATION COLOR LEVEL 

11227014 02003A 01812A 2 
R4002000 020038 C19039 1 
13705003 02011A C20 11 A 1 
13705004 D2011A 01713A 2 
R4003000 020118 C1906A 1 

. 13703002 02012A C2012A 1 
13703003 02012A 024059 2 
1(3903001 020128 028119 2 
1(3903002 020128 C20129 1 
1(3603002 02013A C2013A 1 
1(3602001 020138 025088 2 
1(3602002 020138 C20138 1 
A3400100 021078 0221)79 I 
A3400000 D2i088 022088 1 
A3400100 022078 021078 1 
A3400000 02Z088 021088 1 
X3501000 024048 025048 I 
13703003 024058 02012A 2 
13618000 024098 025099 1 
·13617000 024108 025108 1 
X3S01000 025048 024048 1 
1(3602000 025088 027088 1 
1(3602001 025088 020139 2 
13618000 025098 024098 1 
13617000 025108 024108 1 
10016300 02701A A0612A I 
100044 027018 JA8S088 1 
100056 02702A A0503A 1 
1..1001008 027028 A25098 2 
100057 02703A A0505A 1 
100039 027038 A190SA 1 
100058 02104A A05048 1 
13105000 027048 Al70SA 2 
100063 0210SA 81709A 1 
X2701100 02706A 821108 1 
100116 027068 81708A 1 
12807000 02707A 004078 1 
100104 02708A 81705A 1 
1(3602000 021088 025088 1 
100117 02709A A05118 1 
100118 02710A A0510A 1 
10015500 027108 017138 1 
100119 02711A A0512A 1 
100120 02712A A05138 1 
1(3603000 027128 C24158 1 
10000000 GNO 02714A C27179 1 
1(3903100 021ho8 02910A 1 
1(3903101 02Eh08 A26138 2 
1(3903000 02H118 029118 I 
1(3903001 028118 020128 2 
1(4003000 029088 C19028 1 
1(3903100 02910A 028108 1 
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TITLE I WL IDOCU~~~T N°'ISHEET NO. IRE: 
LOGIC WIRE WRAP 36 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

14203100 02 911A C111l8 1 
K3903000 02 911B 02S118 1 
12405001 03001B 825128 2 
A2002000 03002B A2103A 1 
100005 JASOOIA AOI038 1 
100009 JAS002A A02048 1 
100107 JAS002B A0204A 1 
L1012000 JAS003A AOS03A 1 
LI017000 JAS0038 A030SA 1 
100003 JASU04A JAS4128 1 
10000600 JAS004B A03118 2 
10000700 JAS005A A2715A 1 
10000101 JAS0058 A27118 1 
A2208100 JA8006A 827128 1 
A2208200 JA80068 827118 1 
100035 JASOOSA 82412A 1 
13116000 JA8101A A1710A 1 
13114000 JASl018 A17108 1 
13112000 JAS.L02A A17128 1 
13110000 JASl028 A1712A 1 
13126000 JASI03A A17068 1 
13124000 JASI0JB A1106A 1 
13122000 JASI04A A17018 1 
13120000 JASi048 A1707A 1 
1312S000 JASi05A A1702A 1 
11910000 JASI05B A19098 1 
K3800004 JASi06A A06108 1 
11909000 JASI068 A1913A 1 
13201000 JASI078 826078 1 
13423000 JAS~OSA C21148 1 
11911000 JASI08a A1902A 1 
1000S5 JAS109A AOS078 1 
1000S6 JASi09B A0601A 1 
100105 JASI10A A02038 1 
10000S JAS!10B A02028 1 
X2200200 JASI11B 82706A 1 
100106 JASl12A A0203A 1 
X2200100 JAS1128' 827058 1 
100065 JASl13B A1001A 1 
X4300000· JASi14A A19078 1 
1001S400 JASl14B A0901A 1 
L1008000 JAS201A A03078 1 
L1009000 JAS201B A03068 1 
L1010000 JA8c02A A0306A 1 
LI011000 JAS2028 A03098 1 
100037 JAS203A 82603A 1 
LlloOOOO JAS203B A03088 1 
L1013000 JAS204A A06068 1 
L1014000 JAS204B A0606A 1 
LI01S000 JAS205A A06098 1 
LI016000 JAS20S8 A0609A 1 
Lll01000 JAS206A A0307A 1 
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TITLE I IL IDOCU~~~; NO. ISHEET NO. IRE: LOGIC WIRE WRAP 37 
SIGNAL NAME 

WIRE OR NUMBER ORIGIN DESTINATION Z 
NOTES 

IDENTIFICATION COLOR LEVEL 

100001 JA8?08B A01028 1 
100073 JA84 01A 82S08A 1 
100004 JA8401B A0102A 1 
100042 JA8404A C2S138 1 

. 100072 JA8408A 82S098 1 
100041 JA8409A C2S148 1 
100173000 JA8410A A2301A 1 
100002 JA8!118 Al103A 1 
100003 JA8412B JA8004A 1 
100038 JA8414B 82608A 1 
20022000 .SV JA8S01A 830148 1 
1000S0 JA8S01B 00S09A 1 
L4801000 JA8S02A AOS088 1 
100049 JA8S02B 00606A 1 
L4808000 JA8S03A A0601A 1 
100048 JA8S038 00S06A 1 
L.4806000 JA8S04A A0508A 1 
100046 JA8S04B 00409A 1 
L.4805000 JA8S0SA A0509A 1 
·100052 JA8S05B 00505A 1 
L.4804000 JA8506A A05098 1 
100047 JA85068 00405A 1 
L.4803000 JA8S07A A0506A 1 
100053 JA8S07B 00508A 1 
L.4802000 JA8S08A A05068 1 
100044 JA8S08B 027018 1 
L.4801000 JA8S09A AOS018 1 
100054 JA85098 00609A 1 
L.4800000 JA8510A A0501A 1 
100045 JA8S10B 00408A 1 
L3800000 JA8S11A A06018 1 
L4809000 JA8S11B A0608A 1 
20020000·20V JA8512A 830138 1 
20021000.20V JA8Sl3A A30028 1 
20023000 "SV JA8514A A30018 1 
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TITLE ~ IL IDOCUMENT NO. ISHEET NO. ~RE~ READ /WRITE WIRE WRAP (Ref: 76509500) 7095 1 OF 2 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

A33051 F030 8B F0408B 1 

A33052 F0307B F0407B 1 

Current Sense E0310B JE8009A 1 

I19090 F0108B JE8006B 1 

I19100 F0109B JE8005B 1 

I19110 F0107B JE8008B 1 

I31100 E0203B JE8002B 1 

I31120 E0203A JE8002A 1 

I31140 E0204B JE8001B 1 

I31160 E0204A JE8001A 1 

I31200 F0211A JE8004B 1 

I31220 F0211B JE8004A 1 

I31240 F0212A JE8003B 1 

I31260 F0212B JE8003A 1 

I31280 E0016B JE8005A 1 

I31280 F0411B JE8005A 2 

I32G110 E0117A F0410B 1 

I32010 E0117A JE8007B 2 

I32020 F0012B F0409B 1 

I34230 F0309B JE8008A 1 

I43080 E0114B JE8007A 1 

K38002 F0106B JE8006A 1 

L32000 EOO06B E0205B 1 

L32010 EOO07B F0201B 1 

L32020 EOO08A E0206B 1 

L32030 EOO08B F0202B 1 
\ 

L32040 E0010A E0207B 1 

L32050 E0011B F0203B 1 

L32060 E0011A E0208B 1 

L32070 E0012B F0204B 1 

L32080 E0012A E0209B 1 

L32090 E0013A F0205B 1 

L32100 E0210B FOO02A 1 

L32110 FOO03A F0206B 1 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IRE~ WEAn /WffiTE WIRE WRAP 7095 2 OF 2 

SIGNAL NAME 
WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

L32120 E0211B FOO03B 1 

L32130 FOO04B F0207B 1 

L32140 E0212B FOO06B 1 

L32150 FOO07B F0208B 1 

L32160 E0213B FOO08B 1 

L32170 FOO09A F0209B 1 

L32180 E0214B FOOmOB 1 

L43021 EOO05B E0107B 1 

L43022 EOO03B E0104B 1 

Write +20V FOl13B JE8100A 1 

X43002 EOl14A JE8014A 1 

Y32000 EOl13B F0011B 1 

430000 E0401A JE8014B 1 
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TITLE I WL IDOCUMENT N°'ISHEET NO. IRE~ LOGIC HARNESS (Ref: 76505600) 7056 1 OF 5 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z 

NOTES 
IDENTIFICATION COLOR LEVEL 

1 A2TB2 114 f:."A2Cll + 2 

2 A2TB2 n A2Cli - 0 

3 A2CB2 2 A2TBI 6 2 

4 A2A2Pl 17 ·A2A.aH2 8 4 

5 A2A2P2 9 A2TB4 7 4 

6 

7 A2TB2 13 A2TB4 8 4 

8 A2TB2 6 A2C6 + 2 

9 

10 A2TB2 2 A2C6 - 0 

11 A2TB2 2 A2TB3 2 0 

12 A2TB2 1 A2TB3 1 0 

13 A2TB2 7 A2C8 - 6 

14 A2PA80 IB Dead End 0 

15 A2TB2 8 A2C5 + 2 

16 A2C5 + A2Rl T 2 

17 A2C5 + A2CB2 1 2 

18 A2TB2 9 A2CI0 - 6 

19 A2CI0 - A2Rl 3 6 

20 A2CI0 - A2CB3 1 6 

21 A2TB2 10 A2C3 + 2 

22 A2C3 + A2R5 T 2 

23 A2C3 + A2CB4 1 2 

24 A2TB3 2 A2C3 - 0 

25 

26 A2C3 ... A2Ra B 0 

27 A2Cl + A2R4 T 0 

28 

29 A2C2 + A2AITB16 0 

30 A2TB2 11 A2Cl - 6 

31 A2Cl - A2R4 B 6 

32 A2Cl - A2CB5 1 6 

33 A2TB2 12 A2K5B NO 6 

34 A2TB2 12 A2K6 NO 6 
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TITLE I WL IDOCU~~~T NO. ISHEET NO. 2 1
RE1· LOGIC HARNESS 

SIGNAL NAME 
OR NUMBER ORIGIN DESTINATION 

WIRE t: 
NOTES 

IDENTIF ICATION COLOR LEVEL 

35 A2TB1 8 A2A2P2 16 0 

36 

37 A2TB2 5 A2A2Pl 10 2 

38 A2TB2 16 A2A2P1 6 2 

39 A2L1 2 A2C7 + 2 

40 A2R2 T A2L1 2 2 

41 A2CB1A 1 A2C7 + 2 

42 A2TB2 3 A2TB3 1 0 

43 A2CB1A 2 A2A2P1 13 2 

44 A2CB1A 2 A2TB1 1 2 

45 A2TB1 1 A2PB30 13I 2 

46 A2TB1 1 A2PD30 13E 2 

47 A2L2 2 A2C9 - 6 

48 A2R2 B A2L2 2 6 

49 A2CB1B 1 A2C9 - 6 

50 A2CB1B 2 A2TB1 2 6 

51 A2TB1 2 A2PA30 2B 6 

52 A2TB1 2 A2PC30 2B 6 

53 A2CB2 2 A2A5 
Un-

2 Reg 

54 A2CB2 2 A2A3P1 8 2 

55 A2CB3 2 A2A7 
Uti-

6 Reg 

56 A2CB3 2 A2TB1 7 6 

57 A2TB2 2 A2TB3 3 0 

58 A2TB2 4 A2A3P1 13 4 

59 A2CB4 2 A2A1TB12 2 

60 A2CB4 2 A2A6 + 2 

61 A2CB5 2 A2A1TB110 6 

62 A2CB5 2 A2A6 - 6 

63 A2K6 C A2C2 - 6 

64 A2K5B C A2C2 - 6 

65 A2C2 - A2K5A NC 6 

66 A2C2 - A2A3P1 14 6 

67 A2A5 Reg A2TB1 3 2 

68 A2TB1 3 
Logic 

2 Vcc+ Top 
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TITLE I WL lDocu~~~: N°·ISHEET NO. 3 IRE~ LOGIC HARNESS 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

I DENTIF ICATION COLOR LEVEL 

69 A2A7 Reg A2TB1 4 6 

70 A2TB1 4 
LOgle 
Vee- Top 6 

71 A2TB1 4 
Logie 

6 Vee- Bot 

72 A2TB1 3 
Logie 

2 Vee+ Bot 

73 

74 A2A2P2 4 A2C11 + 2 

75 Dead End A2C11 + 2 

76 A2A2P1 8 A2C11 + 2 

77 A2A3P1 6 A2C11 + 2 

78 A2DS1 B A2C11 + 2 

79 A2C11 + A2TB1 IE 2 

80 A2DS1 B A2S1-B1 2 

81 A2C11 - A2C8 + 0 

82 

83 A2TB1 8 A2A2P2 6 0 

84 A2TB1 8 A2S2 - 0 

85 A2TB1 8 A2A3P1 10 0 

86 A2TB1 8 A2A2P2 1 0 

87 A2TB1 9 A2CB3 3 0 

88 A2TB1 9 A2S1 A2 0 

89 A2TB1 9 A2DS1 T 0 

90 A2TB1 9 Dead End 0 

91 A2C6 + A2L1 1 2 

92 Dead End A2TB4 9 2 

93 Dead End A2TB4 1 2 

94 A2C7 - A2C9 + 0 

95 A2C9 + A2C5 - 0 

96 

97 A2TB2 1 A2A5 Gnd 0 

98 A2TB2 1 A2A7 Gnd 0 

99 A2C8 - A2L2 1 6 

100 

101 

102 A2C8 + A2TB1 9 0 
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TITLE I WL IDOC~o~:NT NO. ISHEET NO. 4 IRE: 
LOGIC HARNESS 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

IDENTIFICATION COLOR LEVEL 

103 A2A3P1 7 A2TB1 12 0 

104 A2K6 2 A2TB1 12 0 

105 A2A2Pl 1 A2TB1 8 0 

106 A2A3P1 5 A2K5 AL 2 

107 A2K5 BL A2A3P1 4 0 

108 A2K5 BL A2A2P2 2 0 

109 A2A3P1 2 A2TB1 5 2 

110 A2A3P1 3 A2A2P1 12 2 

111 A2A3P1 11 A2K6 1 2 

112 A2TB1 5 A2PA80 8B 2 

113 A2A3P1 1 A2A2P1 7 2 

114 A2A3P1 12 A2PA80 8A 6 

115 

116 

117 A2A2f>2 5 A2TB1 15 4 

118 A2A2P.2 3 A2PA80 2B 0 

119 A2A2P1 5 A2TB4 3 0 

120 A2TB4 3 A2S1 B2 0 

121 A2A2P1 3 A2TB4 2 0 

122 A2A2P1 4 A2TB4 4 2 

123 A2TB4 4 Dead End 2 

124 SS A2TB4 1 0 

125 A2A2P1 18 A2TB4 5 2 

126 A2A2P1 16 A2TB4 6 2 

127 A2A2P1 11 A2PA80 3A 0 

128 A2A2P2 10 A2PA80 3B 0 

129 A2A2P1 9 A2TB1 14 0 

130 A2A2P1 14 A2PA80 2A 4 

131 A2A2P1 15 A2TB1 13 2 

132 

133 A2CB1 3 A2TB2 15 0 

134 A2S1 Ail. A2PA80 1A 4 

135 Dead End A2PA80 7B 0 

136 A2CB3 4 A2CB2 4 0 
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TITLE I WL IDOC~~:6NT N°'ISHEET .NO. IRE~ LOGIC HARNESS 5 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

IDENTIFICATION COLOR LEVEL 

137 A2CB3 4 A2PA80 7A 0 

138 A2CB3 5 A2CB2 3 0 

139 A2CB2 5 A2CB1 3 0 

140 A2CB1 5 A2CB5 3 0 

141 A2CB5 5 A2CB4 3 0 

142 A2CB4 5 A2TB1 11 0 

143 A2S2 L A2PA80 4B 4 

144 A2S2 + A2TB1 1 2 

145 

145A A2PA80 5A A2A1TB17 9 

145B A2PA80 5B A2A1TB16 0 

145C A2A1TB16 .8hld 

146 

146A A2A1TB16 Shld 

146B A2PA80 6A A2A1TB11 9 

146C A2PA80 6B A2A1TB111 0 

147 A2TB4 9 Dead End 0 

148 A2A6 AC A2A1TB15 4 

149 A2A1TB15 A2K5A No 4 

150 A2TB3 1 Logic Gnd 0 

151 A2TB3 2 Logic Gnd 0 

152 A2TB3 3 Logic Gnd 0 

153 A2TB3 4 Logic Gnd 0 

154 A2TB4 10 A2PA80 4A 0 

155 A2AITBI 6 Logic Gnd 0 
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TITLE l WL DOCUMENT NO. lSHEET NO. IRE~ 
DECK HARNESS (Ref: 77382807) 7828 1 OF 3 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 

Z 
NOTES 

IDENTIFICATION COLOR LEVEL 

1 A3P2 1 A2TB1 15 4 

2 Dead End C A3S6 C 0 

3 A3S6 C A3P2 2 0 

4 A3P2 2 A2TB1 8 0 

5 DeadAEndNC Dead End2 4 

6 Dead End2 A2TB4 7 4 

7 Dead End 1 A2TB4 8 4 

8 A3S6 NC A2TB1 12 4 

9 Dead EndNO A2PA8110:A 0 

10 A3S6 NO A2PA8112A 4 

11 A3S4 C A2TB1 9 0 

12 A3S4 NO A2PA8110:a 0 

13 A3S1 C A2TB1 11 0 

14 A3S1 NO A2TB1 10 0 

15 A3PE80 9B A2PA80 13B 4 

16 

17 

18 

19 Dead End A2TB4 4 

20 Dead End A2TB4 4 

21 A3PE80 1A A2PA81 1A 4 

22 ~~ 1B ~~ 1B ~~ 

23 2A 2A 

24 2B 2B 

25 3A 3A 

26 3B 3B 

27 4A 4A 

28 4B 4B 

29 5A 5A 

30 5B 5B 

31 6A 6A 

32 6B 6B 

33 ." 7A ." 7A ." 

34 A3PE80 7B A2PA81 7B 4 

5-46 83308100 A 



TITLE I WL IDOCU~~~T NO. ISHEET NO. IRE~ DECK HARNESS 2 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION l NOTES 

IDENTIFICATION COLOR LEVEL 

3S A 3PEr8'£Y8A A2PA81 8A 4 

36 A3PE808B A2PA818B 4 

37 A3PE80 9A A2PA8111A 4 

38 

38A A3PE801l4A A2PA8114P. 4 

38B A3PE8014B A2PA8114B 0 

39 

39A A3P3-1 1 A2PA819B 0 

39B A3P3-2 2 A2PA819A 4 

40 

40A A3J4 1 A2PA8112B 9 

40B A3J4 2 A2PA8111B 0 

40C A3J4 3 A2PA8113B Shld 

41 A3TB1 1 A2K5A C 4 

42 A3TB1 2 A2A1TB17 1 

43 

43A A3P8 4B A2TB1 6 9 

43B A3P8 3B A2TB1 7 0 

43C A3P8 3A A2TB1 8 Shld 

44 

44A A3P8 1B A2PB30 3B Center 

44B A3P8 1A A2PB304A Shld 

45 

45A A3P8 2B A2PB30 5B Center' 

45B A3P8 2A A2PB304B Shld 

46 

46A A3PE1 9B A2PC179B 0 

46B A3PE1 lOB A2PB179A 4 

47 A3P6 1 A3FL3 Out 2 

48 

49 A3P6 3 A3FL4 Out 6 

50 

51 A3P6 4 A2TB1 9 0 

52 

83308100 A, 5-47 



TITLE 1 IL lDOCU~~~T NO. ISHEET N03 IRE~ DECK HARNESS 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION l NOTES 

IDENTIF ICATION COLOR LEVEL 

52A A3P6 5 A3PE313B 4 

52B A3P6 6 A3PE314B 0 

53 

54 

55 

56 A3PE8010A A2PA8013A 4 

57 A3FLI In A2TBl 3 2 

58 A3FL2 In A2TBI 4 6 

59 A3FL3 In A2TBI 1 2 

60 A3FL4 In A2TBl 2 6 

61 A3FL5 In A2TBI 13 2 

62 

62A A3PE4 9B A2PD22 IB Cond 

62B A3PE4 9A A2PD22 lA Shld 

63 

63A A3PE4 8B A2PD22 2B Cond 

63B A3PE4 8A A2PD22 2A Shld 

64 

64A A3PF3 4A A2PC23 9A Shld 

64B A3PF3 4B A2PC23 9B Cond 

65 

• 65A A3PF3 3A A2PC2311A Shld 

65B A3PF3 3B A2PC2311B Cond 

66 

67 
R/W 

Panel Gnd Deck Gnd 38,40 

68 

68A A2TB4 9 Dead Endl 0 

68B A2TBI 5 Dead End2 4 

69 

69A A2PA8014.A 0 

69B A2PA8014B 4 
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TITLE 1 WL IDOCUMENT NO. ISHEET NO. IRE~ I/O PANEL (Ref: 77470800) 7708 1 OF 10 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

IDENTIFICATION COLOR LEVEL 

1 A2TB4 5 IA5J1 N 2 

2 A3TB4 4 
~~ 

M 2 

-
3 A2TB1 16 H 2 

4 A2TB4 1 P 2 

5 A2TB4 3 J 2 

6 A2TB4 2 K 2 

7 A2TB3 10 S- O 

8 A2TB3 10 

" 
J 0 

9 A2TB4 10 IA5J1 F 0 

10 

lOA A2PC10 6B IA5J2 1 0 

lOB A2PC10 6A IA5J2 4 4 

11 

11A A2PCI0 7B IA5J2 2 0 

lIB A2PC10 7A IA5J2 5 4 

12 

12A A2PCI0 8B IA5J2 8 0 

12B A2PC10 8A IA5J2 12 4 

13 

13A A2PCI0 9B IA5J2 3 0 

1.3B A2PC10 9A IA5J2 7 4 

14 

14A A2PC136B IA5J2 10 0 

14B A2PC136A IA5J2 13 4 

15 

15A A2PC137B IA5J2 11 0 

15B A2PC137A IA5J2 14 4 

16 

16A A2PC138B IA5J2 16 0 

16B A2PC138A IA5J2 20 4 

17 
f 

17A A2PC13 9B IA5J2 15 0 

17B A2PC139A IA5J2 18 4 

18 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IREX' I/O PANEL 7708 . 2 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

IDENTIFICATION COLOR LEVEL 

18A A2PC176B I A5J2 17 0 

18B A2PC176A I A5J2 2[ 4 

19 

19A A2PC159B I A5J2 74 0 

19B A2PC159A I A5J2 77 4 

20 

20A A2PC158B I A5J2 75 0 

20B A2PC158A I A5J2 78 4 

21 

21A A2PC8 5A I A5J2 67 0 

21B A2PC8 5B I A5J2 72 4 

22 

22A A2PC8 6A I A5J2 73 0 

22B A2PC8 6B I A5J2 76 4 

23 

23A A2PC8 9A I A5J2 59 0 

23B A2PC8 9B I A5J2 63 4 

24 

24A A2PC8 7A I A5J2 60 0 

24B A2PC8 7B I A5J2 64 4 

25 

25A A2PC8 8A I A5J2 53 0 

25B A2PC8 8B I A5J2 56 4 

26 

26A A2PC8 lOA I A5J2 54 0 

26B A2PC8 lOB I A5J2 57 4 

27 

27A A2PC145A I A5J2 42 0 

27B A2PC145B I A5J2 45 4 

28 

28A A2PC149A I A5J2 46 0 

28B A2PC149B I A5J2 49 4 

29 

29A A2PC148A I A5J2 48 0 

5-50 83308100 A 



TITLE 1 WL lDOCU~~~T NO. ISHEET NO. 3 I REV;\. 
I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

I DENTIF ICATION COLOR LEVEL 

29B A2PC148B I A5J2 51 4 

30 

30A A2PC9 5A I A5J2 58 0 

30B A2PC9 5B I A5J2 62 4 

31 

31A A2PC9 6A I A5J2 66 0 

31B A2PC9 6B I A5J2 71 4 

32 

32A A2PC9 8A I A5J2 65 0 

32B A2PC9 8B I A5J2 70 4 

33 

33A A2PC165A I A5J2 28 0 

33B A2PC165B I A5J2 31 4 

34 

34A A2PC166A I A5J2 24 0 

34B A2PC166B I A5J2 27 4 

35 

35A A2PC167A I A5J2 29 0 

35B A2PC167B I A5J2 32 4 

36 

3~A A2PC168A I A5J2 23 0 

36B A2PC168B I A5J2 26 4 

37 

37A A2PC169A I A5J2 30 0 

37B A2PC169B I A5J2 33 4 

38 

38A A2PC1610A I A5J2 34 0 

38B A2PC1610E I A5J2 37 4 

39 

39A A2PC185A I A5J2 40 0 

39B A2PC185B I A5J2 43 4 

40 

40A A2PC186A I A5J2 36 0 

40B A2PC186B I A5J2 39 4 
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TITLE 1 WL lDoc~~oE8NT N°'lSHEET NO. 4 IREX' I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

IDENTIFICATION COLOR LEVEL 

41 

41A A2PC188A I A5J2 35 0 

41B A2PC188B I A5J2 38 4 

42 

42A A2PC189A I A5J2 52 0 

42B A2PC189B I A5J2 55 4 

43 

43A A2PC1810A I A5J2 47 0 

43B A2PC1810B I A5J2 50 4 

44 

44A A2PC177B I A5J2 22 0 

44B A2PC177A I A5J2 25 4 

45 

45A A2PC157B I A5J1 E 0 

45B A2PC157A I A5J1 H 4 

46 

46A A2PC15 I A5J1 B 0 

46B A2PC15 I A5J1 D 4 

47 

47A A2PC146A I A5J1 D 0 

47B A2PC146B I A5J1 F 4 

48 

48A A2PC147A I A5J1 Z 0 
-

48B A2PC147B I A5J1 B 4 

49 
-

49A A2PC9 lOA I A5J1 C 0 

49B A2PC9 lOB I A5J1 E 4 

50 

50A A2PC9 9A I A5J1 Y 0 

50B A2PC9 9B I A5J1 A 4 

51 

51A A2PC178B I A5J1 A 0 

51B A2PC178A I A5J1 C 4 

52 
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TITLE I WL lDOCU~~~T NO. JSHEET NO.
5 IRE~ I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 

NOTES 
IDENTIFICATION COLOR LEVEL 

52A A2PC187A I A5J1 P 0 

52B A2PC187B I A5J1 S 4 

53 

53A 

53B 

54 

54A A2PC20 4A I A5J1 BB 0 

54B A2PC20 4B I A5J1 Db> 4 

55 

55A A2PC20 7B I A5J1 K 

55B A2PC20 7A I A5J1 K 

56 

56A A2PC20 8B I A5J1 L 

56B A2PC20 8A I A5J1 L 

57 

57A A2PC20 6B I A5J1 M 

57B A2PC20 6A I A5J1 M 

58 

58A A2PC20 5B I A5J1 EE 4 

58B A2PC20 5A I A5J1 CC 0 

59. 

59A A2PC20 9A I A5Jl T 0 

59B A2PC20 9B I A5J1 V 4 

60 

60A A2PC2010A I A5J2 41 0 

60B A2PC2010B I A5J2 44 4 

61 

61A 

61B 

62 A2TB3 10 I A5J1 y- O 

62A 

62B 

62C 
-

63 A2TB3 10 I A5J1 X 0 
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TITLE 1 wllDocu~~~T NO. ISHEET NO. 6 IRE,:\ I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z 

NOTES 
IDENTIFICATION COLOR LEVEL 

64 A2TB3 9 II A5J1 y 0 
-

65 A2TB3 9 II A5J1 X 0 
-

66 A2TB4 5 II A5J1 N 2 

67 A2TB4 4 II A5J1 M 2 

68 A2TB1 16 II A5J1 H 2 

69 A2TB4 1 II A5J1 P 2 

70 A2TB4 3 II A5J1 J 2 
-

71 A2TB4 2 II A5J1 K 2 

-
72 A2TB3 9 II A5J1 S 0 

73 A2TB3 9 II A5J1 J 0 

74 A2TB4 10 II A5J1 5 0 

75 

75A A2PD10 6B II A5J2 1 0 

75B A2PD10 6A II A5J2 4 4 

76 

76A A2PD10 7B II A5J2 2 0 

76B A2PD10 7A II A5J2 5 4 

77 

77A A2PD10 8B II A5J2 8 0 I 

77B A2PD10 8A II A5J2 12 4 

78 

78A A2PD10 9B II A5J2 3 0 

78B A2PD10 9A II A5J2 7 4 

79 

79A A2PD136B II A5J2 10 0 

79B A2PD136A II A5J2 13 4 

80 

80A A2PD137B II A5J2 11 0 

80B A2PD137A II A5J2 14 4 

81 

81A A2PD138B II A5J2 16 0 

81B A2PD138A II A5J2 20 4 

82 

82A A2PD139B II A5J2 15 0 

5-54 83308100 A 



TITLE -1 WL 1DOCU7~~~T N°'ISHEET NO. 7 IRE~ I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION l NOTES 

IDENTIFICATION COLOR LEVEL 

82B A2PD139A II A5J2 18 4 

83 

83A A2PD176B II A5J2 17 0 

83B A2PD176A II A5J2 21 4 

84 

84A A2PD159B II A5J2 74 0 

84B A2PD159A II A5J2 77 4 

85 

85A A2PD158B II A5J2 75 0 

85B A2PD158A II A5J2 78 4 

86 

86A A2PD8 5A II A5J2 67 0 

86B A2PD8 5B II A5J2 72 4 

87 

87A A2PD8 6A II A5J2 73 0 

87B A2PD8 as II A5J2 76 4 

88 

88A A2PD8 9A II A5J2 59 0 

88B A2PD8 9B II A5J2 63 4 

89 

89A A2PD8 7A II A5J2 60 0 

'89B A2PD8 7B II A5J2 64 4 

90 

90A A2PD8 8A II A5J2 53 0 

90B A2PD8 8B II A5J2 56 4 

91 

91A A2PD8 lOA II A5J2 54 0 

91B A2PD8 lOB II A5J2 57 4 

92 

92A A2PD145A II A5J2 42 0 

92B A2PD145B II A5J2 45 4 

93 

93A A2PD149A II A5J2 46 0 

93B A2PD149B II A5J2 49 4 
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TITLE I WL lDOC~~~8NT NO. ISHEET NO.
8 IRE~ I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z NOTES 

IDENTIFICATION COLOR LEVEL 

94 

94A A2PD148A II A5J2 48 0 

94B A2PD148B II A5J2 51 4 

95 

95A A2PD9 5A II A5J2 58 0 

95B A2PD9 5B II A5J2 62 4 

96 ' 

96A A2PD9 6A II A5J2 66 0 

96B A2PD9 6B II A5J2 71 4 

97 

97A A2PD9 8A II A5J2 65 0 

97B A2PD9 8B II A5J2 70 4 

98 

98A A2PD165A II A5J2 28 0 

98B A2PD165B II A5J2 31 4 

99 

99A A2PD166A II A5J2 24 0 

99B A2PD166B II A5J2 27 4 

100 

100A A2PD167A II A5J2 29 0 

100B A2PD167B II A5J2 32 4 

101 

lOlA A2PD168A II A5J2 23 0 

101B A2PD168B II A5J2 26 4 

102 

102A A2PD169A II A5J2 30 0 

102B A2PD169B II A5J2 33 4 

103 

103A A2PD1610A II A5J2 34 0 

103B A2PD1610B n A5J2 37 4 

104 

104A A2PD185A n A5J2 40 0 

104B A2PD185B II A5J2 43 4 

105 
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TITLE I WL IDOC~7~~NT NO.\SHEET NOg \REX· I/O PANEL 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z 

NOTES 
IDENTIFICATION COLOR LEVEL 

105A A2PD186A II A5J2 36 0 

105B A2PD186B II A5J2 39 4 

106 

106A A2PD188A II A5J2 35 0 

106B A2PD188B II A5J2 38 4 

107 

107A A2PD189A II A5J2 52 0 

107B A2PD189B II A5J2 55 4 

108 

108A A2PD1810A II A5J2 47 0 

108B A2PD1810B II A5J2 50 4 

109 

109A A2PD177B II A5J2 22 ' 0 

109B A2PD177A II A5J2 25 4 

110 

110A A2PD157B II A5Jl E 0 

Ii0B A2PD157A II A5JI H 4 

111 

lIlA A2PD156B II A5Jl B 0 

IIIB A2PD156A II A5Jl D 4 

112 
-

112A A2PD146A II A5J1 D 0 

-
112B A2PDl46B II A5J1 F 4 

113 

113A A2PD147A II A5J1 Z 0 
-

113B A2PD147B II A5JI B 4 

114 
-

1J.4A A2PD9 lOA II A5J1 C 0 

114B A2PD9 lOB II A5J1 E 4 

115 

115A A2PD9 9A II A5J1 y 0 

115B A2PD9 9B II A5J1 A 4 

116 

116A A2PD178B II A5J1 A 0 
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TITLE I IL IDOCUMENT NO. ISHEET NO. IREj{ . 
I/O PANEL 7708 10 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z 

NOTES 
IDENTIFICATION COLOR LEVEL 

116B A2PD178A II A5J1 C 4 

117 

117A A2PD187A II A5J1 P 0 

117B A2PD187B II A5J1 S 4 

118 

118A 

118B 

119 

119A A2PD20 4A II A5J1 BB 0 

119B A2PD20 4B II A5J1 DD 4 

120 

120A A2PD20 7B II A5J1 K 

120B A2PD20 7A II A5J1 K 

121 

121A A2PD20 8B II A5J1 L 

121B A2PD20 8A II A5J1 L 

122 

122A A2PD20 6B II A5J1 M 

122B A2PD20 6A II A5J1 M 

123 

123A A2PD20 5B II A5J1EE 4 

123B A2PD20 5A II A5J1CC 0 

124 
-

124A A2PD20 9A II A5J1 T 0 

-
124B A2PD20 9B II A5J1 V 4 

125 

125A A2PD2010A II A5J2 41 0 
, 

125B A2PD2010B II A5J2 44 4 

126 

126A 

126B 

126C 

127 
127A 
127B 
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TITLE l WL lDOCUMENT NO. ISHEET NO. IRE~ CONTROL PANEL (W-8) (Ref: 75042900) 7429 1 OF 1 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION Z 

NOTES 
IDENTIFICATION COLOR LEVEL 

1 A2TB1 5 A4DS1A T 2 

2 A4DS1B T A4DS1A T 2 

3 A4DS1B T A4DS5A T 2 

4 A4DS5B T A4DS5A T 2 

5 A4DS5B T A4DS3A T 2 

6 A4DS3B T A4DS3A T 2 

7 A4DS3B T A4DS4A T 2 

8 A4DS4B T A4DS4A T 2 

9 A4DS4B T A4DS2A T 2 

10 A4DS2B T A4DS2A T 2 

11 A2TB1 16 A4DS6B T 2 

12 A4DS6A T A4DS6B T 2 

13 A4DS6A B A4DS6B B 0 

14 A2TB1 14 A4DS6B B 0 

15 A4DS6A B A4S7A NO 0 

16 A2TB1 10 A4S7A C 0 

17 A2TB4 6 A4S7B NO 2 

18 A2TB4 4 A4S7B C 2 

19 A2TB4 5 A4S7B NC 2 

20 A2PA828B A4S7C NO· 0 

21· A2PA823A A4S1 NO 0 

22 A2PA825A A4DS1A B 4 

23 A2PA825B A4DS1B B 4 

24 A2PA826A A4DS5A B 4 

25 A2PA823B A4DS5B B 4 

26 A2PA824A A4DS3A B 4 

27 A2PA824B A4DS3B B 4 

28 A2PA821A A4DS4A B 4 

29 A2PA821B A4DS4B B 4 

30 A2PA822A A4DS2A B 4 

31 A2PA822B A4DS2B B 4 

32 A2TB1 8 A4S7C C 0 

33 A4S1 C A4S7C C 0 
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TITLE I WL DOCUMENT N°·ISHEET NO. IRE':A MAINTENANCE PANEL (Ref: 76462300) 7623 1 OF 2 

SIGNAL NAME 
WIRE i! OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

1 A2A1P11A A2PA851A 8 

1A ~~ 2~ ~ .. 2J~ A~ 

1B 3 3 

1C 4 4 

1D 5 5 

IE 6 6 

IF 7 7 

1G 8 8 

1H 9 9 

1J 10 10 

1K 11 11 

1L 12 12 

1M ~, 13'1, ~V l~r 

IN A2A1Pl· 14A A2PA8514A 

1P A2A1P1 1B A2PA851B 

1R 
~l 2~~ ~l 2~~ 

18 3 3 

IT 4 4 

IV 5 5 

1V 6 6 

1W 7 7 

1X 8 8 

1Y 9 9 

1AA 10 10 

1BB 11 11 

1CC 12 12 

1DD ." 1~, ~, 13~, 

lEE A2A1P114B A2PA8514B 

2 A2A1P21A A2PA841A 

2A 
~~ 

4A 
.4 .. 

4A 

2B 8A 8A 

2C 9A 9A 

2D ~, lOA " lOA 'I, 
2E A2A1P2 1B A2PA841B 8 
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TITLE I WL IDOCU~~~; NO. ISHEET NO'2 IRE~. MAINTENANCE PANEL 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

2F A2A1P211B A2PA84 lIB 8 

2G A2A1P212B A2PA8412B 8 

2H A2A1P214B A2PA8414B 8 

-
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TITLE 1 WL lDOCUMENT NO. ISHEET NO. IREi AC HARNESS (50 or 60 Hz) (Ref: 77462300) 7623 1 OF 3 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION l NOTES 

IDENTIFICATION COLOR LEVEL 

1 AICBl A2 AIK4 3 4 

2 AICBl B2 AIK4 4 4 

3 AIK4· 5 AIFLI In 4 

4 AIK4 6 AIFL2 In 4 

5 AIFLI Out AICB2 Al 1 

6 AICB2 Al AIMI T 1 

7 AICB2 Bl AIFL2 Out 1 

8 AICB2 Bl AIMI B 1 

9 

9A AIFLI Out AIP2 2 1 

9B AIFL2 Out AIP2 3 1 

9C AIP2 1 AIFL1 Gnd Shld 

9D A1P2 1 AIFLI Gnd 54 

10 
Safety 

AIP7(1) 1 54 Gnd Gnd 

11 AIKI 5 AIP7(1) 2 1 

12 AIKI 5 A1A1 EI0 1 

13 AICB2 A3 AIP7(1) 3 1 

14 AICB2 A3 AICB2 B4 1 

15 A1CB2 A4 A1P7(1) 4 1 

16 A1K2 5 AIP7(1) 5 1 

17 A1K2 5 AlAI Ell 1 

18 
Safety 
Gnd Gnd A1P7(1) 8 5 

19 A1CB2 A2 AIKI 3 1 

20 A1K1 3 AlAI E9 1 

21 AICB2 B3 AIK2 3 1 

22 A1K2 3 AlAI E8 1 

23 

24 

25 A1TB2 2 A1XFl In 1 

26 AITB2 1 A1XF2 In 1 

27 AITB2 4 AITB3 2 1 

28 AITB2 1 A1TB3 1 1 

29 A1XFl Out AITB2 5 1 

30 AIXF2 Out AITB2 6 1 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IRE:. 
AC HARNESS (50 or 60 Hz) 7623 2 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

IDENTIF ICATION COLOR LEVEL 

31 A1TB2 5 A1T3 2 1 

32 A1TB2 6 A1T3 1 1 

33 
Al Safety A2 Safety 54 Gnd Gnd 

34 A1CR7-10+ A2TB2 6 2 

35 A1TB4 7 A1TB4 4 0 

36 A1TB4 4 A2TB2 2 0 

37 A1CR7-10- A2TB2 7 6 

38 A1CR5-6 C A2TB2 8 2 

39 A1CR15 A A2TB2 9 6 

40 A1CRll-14-+ A2TB2 10 2 

41 A1TB3 6 A2TB2 3 0 

42 A1CRll-14 A2TB2 11 6 

43 A1CR16-17- A2TB2 12 6 

44 A1K2 2 A1P7(1) 7 4 

45 A1K2 2 AlAI E6 4 

46 A1K4 2 A1P7(1) 6 0 

47 A1K4 2 A1K1 2 0 

48 A1TB3 5 A1CR1i -17 C1 4 

49 A1TB3 7 
A1CR16 4 -17 AC2 

50 A1T3 4 A1CR1 4 -2 AC1 

5~ A1T3 6 A1CR1 4 -2 AC2 

52 A1TB3 8 
A1CR11 

4 -14 AC2 

53 A1TB4 3 A1CR5 A 4 
I 

54 A1TB3 4 
A1CRll 

4 -14 AC1 

55 A1TB4 5 A1CR6 A 4 
A1CR7 

56 A1TB4 6 -10 AC1 4 
A1CR3 

4 57 A1CR6 A -4 AC2 
A1CR3 . 

58 A1CR5 A -4 AC1 4 

59 A1TB4 8 
.A1CR7 

4 -10 AC2 

60 A1CR3-4 - A1CR15 C 6 

61 A1CRl-2 + A2TB2 14 2 

62 A1CRl-2 + A1K4 1 2 

63 A1K4 1 AlAI E1 2 

64 A1T3 5 A2TB2 1 0 
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I 

TITLE I WL IDOCUM~~2T3 N°'lSHEET NO. IRE:. 
AC HARNESS (50 or 60 Hz) 3 

SIGNAL NAME 
WIRE Z OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

65 A1T3 5 A1A1 E2 0 

66 A1A1 E2 A1A1 E4 0 

67 

68 A1K1 2 A1A1 E4 0 

60 A2TB2 4 A1A1 E6 4 

70 

71 A2TB2 5 A1A1 E5 2 

72 A1A1 E5 A1K2 1 2 

73 A1K2 1 A1K1 1 2 

74 A1K1 1 A1A1 E3 2 
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TITLE I WL IDOCUMENT NO. ISHEET NO. IRE~ POWER CABLE (W-2) (Ref: 77463900) 7639 1 OF 1 

SIGNAL NAME 
WIRE OR NUMBER ORIGIN DESTINATION 2 NOTES 

IDENTIFICATION COLOR LEVEL 

1 

1A PI X A1eBl Al 1 

1B PI Y AleBI BI 6 

Ie PI Gnd Frame Gnd 5 
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TITLE \ WL \DOCUMENT N0·ISHEET NO. lRE~ AC HARNESS (400 Hz) (Ref: 77464800) 7648 1 OF 1 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

1 

2 
Main FramE A1 Safety 54 Safety Gnd Gnd 

3 Shld Shld 

4 A1CB3A 2 A1TB2 2 4 

5 A1CB3B 2 A1TB2 3 4 

6 A1CB3C 2 A1TB2 1 4 
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TITLE I IL IDOCUMENT NO. ISHEET NO. IRE1· CIRCUIT BREAKER BOX (Ref: 77464300) 7643 1 OF 1 

SIGNAL NAME 
WIRE 2 OR NUMBER ORIGIN DESTINATION NOTES 

IDENTIFICATION COLOR LEVEL 

1 A1CB3A 1 A1TB1 1 4 

2 A1CB3B 1 A1TB1 2 4 

3 A1CB3C 1 A1TB1 3 4 

\ 
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