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PREFACE

This manual has been prepared for customer engi-
neers 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 descrip-

tion of their contents are listed below.

Section 4 - Diagrams. Contains logic diagrams

and assembly schematics.

Section 5 - Wire Lists. Provides documentation

on wiring for logic and mechanical

assemblies.

Section 1 -

Section 2 -

Section 3 -

83306700 E

Installation and Checkout. Provides
information on preparing the drive for
initial use: unpacking, power/signal

cabling, and initial checkout.

Preventive Maintenance. Provides
detailed procedures on maintaining

the equipment.

Corrective Maintenance. Provides
check/adjustment and replacement
information for various components

and assemblies in the device.

Manuals applicable o the BR3C2 Disk Storage |

Unit are as follows:

Publication No. _Title_
83306800 Reference
83306700 Maintenance
83306900 Parts Data
70629100 Logic Cards
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SECTION 1

INSTALLATION AND CHECKOUT



CAUTION

As a cabinet is uncrated,
use tools carefully to pre-
vent damage to any assembly.

As a cabinet is uncrated, inspect it for pos-

sible shipping damage. All claims for this

type of damage should be filed promptly with

the transporter involved. If a claim is

filed for damages, save the original crating

materials. Most crating material may be re-

used if reasonable care is used while un-.

crating.

Uncrate the drive as follows:

3.

4.

10.

11.

WARNING

Use care while cutting steel
straps as they may whip when
cut.
On air-shipped units, cut two vertical

straps securing unit to skid.
Remove external packing material.
Remove polyethylene dust cover.

Remove cushioning material from pack

cover glass.

Remove logic chassis-to-frame bolts

and clamps.
Open logic chassis.

Remove front panel, then side panels
(disconnect ground wire for each panel).

Remove drive motor stabilizers (two
metal straps fastened to the drive
motor with a hose clamp, and to the
frame with bolts).

Remove leveling pads. They may be in-
side cable box (separate parcel) or in-
side bag taped to top of AC power sup-
ply. The pads will be installed later.

If unit is air shipped, use Rol-a-Lifts
(or equivalent) to remove unit from
skid.

Install leveling pads as follows:

83306700 F

12,

i3.

14.

15.

16.

and
so that one corner hangs over
opening in floor.

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

c. Repeat steps a and b for remaining
pads.

Remove tape holding pack cover latch.
NOTE

The pack cover is locked by a
manually operated latch. Open
pack cover (with power removed
from drive) by grasping and
pulling latch upuntil latch
clears catch, raise cover and
release latch.,

Release front cover latch (figure 1-1}.

Open top cover from rear. Deck is held
stationary (for shipping purposes only)
by two bolts and washers at rear of
deck and one bolt at front of deck.
These bolts are identified by plastic
plugs and caution labels. Remove plugs.
Remove and discard bolts and washers.
Replace plugs.

Remove tape and lacing securing

following items:
a. Read/Write logic cards on deck.
b. Actuator (cord holds it retracted).

Thoroughly vacuum-clean unit.

SIDE VIEW 8084

Figure 1l-1. Pack Cover Latch



17. Remove logic chassis back panel cover. INSTALLATION REQUIREMENTS

Inspect cable plugs on wire wrap pins Site space and environmental requirements

that they are securely seated on pins. are listed in table 1-1.

18. Replace skins and reconnect their
ground straps.

TABLE 1-1. INSTALLATION SPECIFIECATIONS

PHYSICAL (Approximate)

Size Uncrated Crated (Van) Crated (Air)
Height ‘ 39.5 in. 42 in. 46 in.
Width 22 in. 27 in. 27 in.
Depth 44.5 in. 48 in. 48 in.
Volume - 31.5 £t3 34.5 £¢3
Weight 660 1b. 700 1b. 740 1b.

ENVIRONMENT: Refer to BR3C2A/B Disk Storage Unit Pub. No. 83306800

POWER
Consumption Standby Accessing
50 Hz 60 Hz 50 Hz 60 Hz
Amps/Phase 2.5 2.0 9.5 8.0
True Power (KW) 0.5 0.4 1.3 1.2
Power Factor 0.9 0.9 0.6 0.7
BTU/Hour 1,750 1,400 4,500 4,200

Starting Current (Approximate and Non-Linear)

Time 180V 208V 225V 245V
0-6 sec. 30 38 40 43
6-8 sec. 30 38 25 29
8-10 sec. 30 24 18 10
10-12 sec. 30 18 10

12-14 sec. 22 11 8

14-16 sec. 12 11

Power Connector

Description Connector Mating Receptacle

60 Hz, 5 wire, 20 amp CDC 24515100 CDC 24515200

208 vac, 3-phase Hubble 2521 Hubble 3523

50 Hz, 5 pole, 30 amp CDC 17634301%* CDC 17810701%*
CDC 17634303%* CDC 17810703*%*

380 vac, 3-phase Hubble 45115 Hubble 45135

NOTES: * S/C 11 & Below
** S5/C 12 & Above

1-2 , 83306700 F



Figure 1-2 illustrates recommended clearances Power System Grounding Requirements

required for mainienance.

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

LEVELING AND ALIGNING

1. Roll cabinet to designated location. Posi-
tion it so that I/O panel (Figure 1-2) is 1. The branch circuit supplying ac power to
over floor cutout. the drive must have safety ground provi-
sions. Therefore, this circuit must in-

clude an insulated grounding conductor

2. Turn down leveling pads until casters are

completely off of floor.
that is identical to the grounded and un-

3. Place spirit level on main deck so ends of grounded branch circuit conductors. The

level point to front and rear of deck. insulated grounding conductor shall show

4. Adjust leveling pads until surface is hori- ' either a green color or green with a yellow
zontal within three angular degrees. strip.
5. Place spirit level on main deck so ends of 2. The grounding conductor specified in step 1

level point toward sides. is to be grounded at the service equipment.
6. Adjust leveling pads until surface is hori-

zontal within three angular degrees. 3. All power receptacles (including conven-

ience outlets for oscilloscopes and other

7. Repeat procedure until main deck is hori- test equipment) must be at a common

zontal within three angular degrees regard- ground potential to prevent shock hazards

less of spirit level orientation. if two equipments are touched simultane-

ously. Therefore, all attachment-plug
POWER WIRING receptacles in the vicinity of the drive are

to be of the grounding type; furthermore,
SITE ELECTRICAL REQUIREMENTS the grounding conductors serving these

receptacles are to be connected to the

General Requirements same grounding conductor that serves the

Drive power requirements are listed in the Publica- drive.
tion Number 83306800,

445 178
325 | 33.25 475
5.25-» (-—27 00— A
3.75- fe——————28.25 REF———» {475 R
2.|2—‘ ‘ I e -
| -
I E= R N /

22.00 14.00

‘ 17.25 T

| 25 20.00R

L A

LEVELING PAD/ /CASTER
1/0 PANEL POWER

CABLE 8D42

[()

_— )

Figure 1-2. Space Requirements
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SYSTEM GROUNDING

The controller and its attached drives must be con-
nected to earth ground. The pcrmissible grounding
schemes, listed in prcferred 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 mechani-
cally secure and have ground straps or
their equivalent joining them to assure a
constant ground potential, In turn, the grid
must be connected to earth ground. An
alternate qualified floor ground is a ground-
ing grid or grounding bus system provided
under the false floor.

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

3. No site floor grid available: controller and
drives connected to each other in a daisy
chain configuration. Controller connected
to earth ground.

Floer Grid Available

If a floor grid is available (schemes 1 or 2), each
drive i8s to be individually connccted 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 I/O panel. Route
braided strap with free end into floor cut-
out.

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

4. Secure strap lug to grid using screw (P/N
17901524) and lock washer (P/N 10126403).
Lock washer goes under terminal lug.

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.

1-4

The ground connections are via flat braided shield~
ing (P/N 24534811). Cut this shielding to the lengths
required to go from drive to drive, drive to control-
ler, and controller to earth ground. Crimp and
solder a terminal lug (P/N 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 build-
ing ground), at the steel plate in contact with the
masonry below the panel (if the panel is not con-
nected to carth 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 I/O panel. 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.
Onc 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.

5. Conncct controller to earth ground.

AC POWER CONNECTIONS

Each drive receives its ac power via a 6-foot cable.
This cable originates from terminal board A1TB1 in
the UNIT POWER circuit breaker box located in the
rear of the cabinet and below the logic chassis.

Although each drive receives three-phase input
power at A1TBI, only one phase is used per
drive. All motors are single-phase, connected
phase-to-phase.

In order to balance the power line load, phases are
rotated from drive-to-drive. The first drive is
connected between phase A and B, the second be-
tween phase B and C with the third between phaseC
and A, Therefore, each group of three drives pre-

sents a balanced load while operating.
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The input power is available at terminal board
AiTB1. This terminal board is locaied nexi io ithe
UNIT POWER circuit breaker; it is accessible by
removing the screws securing the power distribution
box cover. Phasing is controlled by connecting
wires between A1TB1 and the UNIT POWER circuit

breaker. Phase assignments are as follows:

Phase Al1TB1
A (or X) 1
B (or Z) 2
C (or Y) 3
Neutral (or W) 4

The green wire is safety ground. It is not to be
used as neutral as it is a non-current-carrying

ground. This wire connects to a lug inside the drive.

Make sure that this is a secure connection.

Connect power as follows:

WARNING

Make certain that plug is not connected
to ac power. Power at A1TBI1 and at
UNIT POWER circuit breaker is un-
switched.

1. Remove power distribution box cover.

2. Verify color of wires entering A1TB1 are

as follows:

Color
Black 1
Red 2
Orange 3
White 4

3. Observe two yellow wires leading from
terminals Al and Bl of UNIT POWER cir-
cuit breaker. These wires are normally
connected to A1TB1-1 and -2 when the unit
is shipped. These wires will be reposi-

tioned, as necessary, to rotate phases.
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4. On 60-Hz units, connect one yellow lead to

e ~ L w1l o A
L1B1=1, LOUNECE VUITL YyCILIUW 1tau ab

follows (repeat for each group of three

B

drives):
Drive A1TB1 Terminals
First 1
Second 2
Third 3

SIGNAL CABLING
1/O CABLES

Each drive communicates with a controller by means
of two interconnecting cables. The cables are illus-
trated in Figure 1-3. Signal functions are listed in
Table 1-2. Cable accessories are listed in Table

1-3.

The I/O connectors are located on a panel under the
logic chassis. There areiwo I/O plugs provided: I
one for each cable.

Cabinet Intercabling

Inspect the cabling in the cabinet for agreement with
Figure 1-4.

INITIAL CHECKOUT AND STARTUP

This procedure assumes that all of the preceding
procedures have been completed. Before perform-
ing this procedure, become familiar with the safety
precautions and maintenance preliminary conditions
specified in Section 3. Proceed as follows:

1. Inspect read/write heads and track servo
head as specified in Preventive Maintenance
portion of Section 2.

1-5



CONTROLLER

A Bl A Bl A B] A B|] A Bl A Bl A Bl A B
IJ2 IJI|{IJ2 TJiI|Id2 IJi{Iv2z 1IJiI|IJ2 TITJiI|Lv2 TJI|Iv2 TJijIJ2 1TJI
UNIT NO. | UNIT NO. | UNIT NO. | UNIT NO. | UNIT NO. | UNIT NO. | UNIT NO. | UNIT NO.
o I 2 3 4 5 6 7
8S173
Figure 1-3. System Cabling
TABLE 1-2. INPUT/OUTPUT CONNECTOR PIN ASSIGNMENT
Cable A (1J2, ILJ2) Cable A (1J2, ILJ2)
Pins Function Pins Function
1-4 Output Bus Line Status Bit 0 41-44  Open Cable Detector-
2-5 Output Bus Line Status Bit 1 42-45  Spare
3-7 Output Bus Line Status Bit 2 46-49  Cylinder Select
8-12 Output Bus Line Status Bit 3 : —
10-13 Output Bus Line Status Bit 4 48-51 Head Select ="
11-14 Output Bus Line Status Bit 5 52-55 Control Select—
15-18 Output Bus Line Status Bit 6 53-56 Read Cylinder Status
16-20 Output Bus Line Status Bit 7 54-57  Spare
17-21 Output Bus Line Status Bit 8 58-62  Spare
22-25 Fault 59-63 Read Sector
23-26 Input Bus Line Bit 0 60-64 Spare
24-27 Input Bus Line Bit 1 65-70  Spare
28-31 Input Bus Line Bit 2 66-71  Spare
29-32 Input Bus Line Bit 3 67-72 Read Fault Status
30-33 Input Bus Line Bit 4 73-76 Read Control Status
34-37 Input Bus Line Bit 5 74-77 Head Advance
35-38 Input Bus Line Bit 6 75-78 Seek Error
36-39 Input Bus Line Bit 7
40-43 Input Bus Line Bit 8

1-6
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TABLE 1-2.

INPUT/OUTPUT CONNECTOR PIN ASSIGNMENT (Cont'd)

Cable B (J1)

Cable B (J1)

Pins Function Pins _Function
A-C Unit Ready — a-f Clear Fault ~ N
B-D Unit Busy 1, h Power Sequence b (Seq Pwr Out}~ —
E-H Unit Selected and Reserved—" | j Power Sequence 11\‘ (Pick In?!ég
F-J On Line — k Power Sequence 2\:§§Qld In).- ~
K Read Data (Coaxial)=" m Power Sequence ﬂ%&f}l}?(
L Read Clock (Coaxial)~” n Power Sequence 4 (Pick Out) : ?7——?
M Servo Clock (Coaxial)— p Power Sequence 5\Seq Pwr In/c. _,30&’ Y
N Write Data (Coaxial)-- r Shield (Seq Lines) ~~—~— WEXED
_~P-S  Logic Plug (Bit 0) ™ t-v Open Cable Detector p o110 E
7 R-T Logic Plug (Bit 1) \ u-w Sector Pulses -
| U-w Logic Plug (Bit 2) | x-y Spare
V-X Logic Plug (Bit 3) / z-AA Address Mark —
TTyTaT Unit Select—— BB-DD  On Cylinder —
Z-b Release — CC-EE  Spare
c-e Clear
TABLE 1-3. ACCESSORIES
Part Description Part Number
“A" Cable 15 ft 40020507
20 40020508
25 40020501
30 40020509
40 40020510
50 40020502
60 40020511
70 40020512
"B'" Cable 15 ft 73589400
20 73589401
25 73589402
30 73589403
35 73589404
40 73589405
45 73589406
50 73589407
83306700 E 17



TABLE 1-3.

ACCESSORIES (Cont'd)

Part Description l Part Number
"B'" Cable 55 ft 73589408
1
(Cont'd) 60 73589409
65 73589410
70 73589411
Lettered Lens 0 93562055
1 93562056
2 93562057
3 93562058
4 93562059
5 93562060
6 93562061
7 93562137
m— T A
et il
I
[ESLEI A358 A356] A3S1 A3pEso] [a3pFz2 ] [A3PEl ] [ A3PE3] I | | }\ZPABI ] [aepo22] [A2rcia] [azrc2s]
5 |55 | Ay ﬁﬁg&fggg gé?}%z) lcltﬁ)%&)} AW LOGIC g : a21n8! | azanzz | azscie | azocee
== 88 H& | 5|8 laz-al
£33 A3 MAIN DECK o8 E | S|&|  |MAINTENANCE
‘,ﬁm [ T |a| |PANEL OPTIONIG, $
S VOICE | DECK I ! »5— - g
| 6 | | e | &5 | Fe? | | | 5 [Looc Gussis)
| A3P8] J! o~ | O
w O [ — crormon_ treq || Els
R T | gls POWER
‘ | [ M = AMP
N {cust OPTION) |
LT usTormon — T, | 1|
<
L £ A2PABO
< AZJDZQI A2JAB0
A2PD29
r’:|mpz ____‘_1_]
Aly2 AICBI [ AlICB2 [ Al NOTES:
@BRUSH MCTOR IN CLOER UNITS
BLOWER POWER
MOTOR SYSTEM
AITBI 1 8DI07A
Figure 1-4. Cabinet Intracabling
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10.

12.

CAUTION

Bearing damage can occur if

alcohol runs into spindle.
Wipe spindle clean with media cleaning
solution dampened gauze.

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

cabinet.

Check that logic cards next to actu-

ator assembly are firmly seated.

Open cabinet rear door. Verify that
all logic chassis cards are firmly

seated in their connectors.
Set UNIT PQWER circuit breaker to OFF.

Turn off all power supply circuit
breakers.

Verify that drive is connected to ex-
ternal power source and that external
circuit breaker (if any) is on.

Set DRIVE MOTOR and BLOWER MOTOR
circuit breakers to ON.

Turn on UNIT POWER circuit breaker.
Blower motor shall start.

Set LOCAL/REMOTE switch on power supply
to LOCAL. If START switch indicator

is lighted, press switch to extinguish
indicator.

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 on will also
power up.

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

83306700 F

13.

14.

15.

16.

17.

[
[eo]
.

e
(el
.

20.

21.

Turn on all remaining power supply
Verify that all
control panel lights are off, except
MAINT is on.

circuit breakers.

Install clear scratch pack as directed
in section 2.

Open top cover from rear.

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

Press the START switch.
following:

Observe the

a. Start indicator lights.
b. Spindle motor lights.

c. Brushes sweep disk surface and stop

(approximately 5 seconds).
Purge unit in this mode for one minute.

Stop unit and replace voice coil wire.

Observe the
following:

a. START indicator lights.
b. Spindle motor starts.

c. In older unit containing the brush
motor assembly, brushes sweep disk
surface (approximately 5 seconds);
brush motor continues to operate,
In later units containing the first
seek interlock assembly, the first
delay begins. '

In older units containing the brush

motor assembly, when brush cycle is

complete (approximately 20 seconds),
heads will load to cylinder 000. 1In
later units containing the first seek
interlock assembly when the first seek

delay times out (approximately) 15

seconds, head will load to cylinder

000. Verify that the Unit Number

indicator on control panel lights.

Perform Head/Arm Alignment, per sec-
tion 3 of this manual. If necessary

perform Head/Arm Adjustment.



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

23. Perform required controller/system
checks.

BRAKE BELT (V-BELT) TENSION ADJUSTMENT
S/C 1l & BELOW

Approximately 150 hours after drive installa-

® 1-10

tion the brake belt tension must be read-
justed. Record the hour meter reading (the
reading at time of installation) and the fact
that the tension readjustment is necessary,

in the machine/site log.
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PREVENTIVE MAINTENANCE



PREVENTIVE MAINTENANCE

INTRODUCTION

Performance of the drive is dependent on the
proper and timely execution of a preventive
maintenance routine. Such a routine is pro-

vided by the Preventive Maintenance Index
(table 2-1).

a calendar period or hours of operation
(whichever comes first). The power supply
elapsed time meter keeps a cumulative record
of hours of operation. Perform preventive
maintenance in acocordance with the indicar
tion of this meter. The Procedure column
(table 2-1) lists the title of the paragraph
containing the required instructions.

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 preven-
tive maintenance scheduled)

Level 3 - Quarterly or 1,500 hours

Level 4 - Semiannually or 3,000 hours

Level 5 - Annually &r 6,000 hours (no pre-
ventive maintenance stheduled)

Level 6 - Biennially or 9,000 hours

MAINTENANCE MATERIALS

The materials used in the procedures of this
section are listed below:

Material Source
Filter Coat CDC®*12210958

CDC 12209713
CDC 95016101
CDC 95033502

Gauze, Lint-Free
Lubricant Paste
Media Cleaning Solution

Plastic Spatulas (or Commercially

wooden tongue depressor) available

Tape, Adhesive Commercially
available

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

LEVEL 3 MAINTENANCE PROCEDURES
Inspect Actuator Assembly

1. Raise cabinet top cover.,
2. Remove deck cover.

3. Inspect entire actuator for presence

TABLE 2-1., PREVENTIVE MAINTENANCE INDEX

Preventive Maintenance

Inspect actuator assembly

Clean pack cover glass

Clean primary filter*

Check power supply outputs
Inspect servo & read/write heads
Clean shroud and spindle

Clean and lubricate lockshaft
Clean carriage rails and bearings
Clean pack on switch contacts

Replace absolute filter*

*Intervals are maximum times. Preventive maintenance may
9 be required more frequently depending on dust contamination

Estimated
Level Time (Minutes)

3 2

3 1

3 5

3 2

3 10

4 1

4 2

4 5

4 5

6 20
level of operating area.
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Clean F

Use a

of dust and other foreign materials.
Pay particular attention to following

areas:

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

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

Use lint-free gauze dampened with

media cleaning solution (not soaked)
to remove deposits or attracted par-
ticles. Refer to Clean Carriage Rails

and Bearings procedure.

ront Cover Glass

lint-free gauze dampened (not soaked)

with media cleaning solution to remove

smudge

s and deposits from the glass in the

pack cover.

Clean P
1.

PRIMARY

FILTER

rimary Filter

Remove air filter from bottom of blower

ABSOLUTE
B FILTER

Cabinet Filters

8D22C

Figure 2-1,.

assembly at front of cabinet (figure
2-1) by pushing bottom of filter in-
ward and lifting upward to that bottom
edge clears retaining trough. Pull
bottom of filter towards you and out of
top trough.

Agitate filter in mild detergent solu-
tion. Rinse in reverse direction with

a low-pressure nozzle.

Shake any excess water from filters
and allow filters to dry before pro-
ceeding.

Spray filters thoroughly with Filter
Coat and install in unit.

Check Power Supply Outputs

1.
2.

3.

Open cabinet rear door.

Start spindle motor and allow read/
write heads to load.

Command a 32-track repeat seek (32
tracks forward and 32 tracks reverse
continuously) starting at track 0.

Use an AC/DC volt/ohmmeter to measure
output voltages at corresponding test
jacks on logic chassis test point panel.

. NOTE

5 volt requlators are equipped with
an over-voltage crowbar protection
SCR. This circuit trips the circuit
breaker if more than 7 volts is
applied to the logic. (Refer to
Over Voltage Protection Check in
Corrective Maintenance.)

a. Measure +5v. Does meter read
+5.00 (+0.05) volts?

no 1, Release inner surface
of read door. Adjust
potentiometer shaft on
edge of +5v regulator
card.

yes

b. Measure -5v. Does meter read
-5.00 (£0.05) volts?
no 1. Adjust potentiometer
shaft on edge of =-5v

regulator card.
yes

Procedure completed.
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LEVEL 4 MAINTENANCE PROCEDURES
Clean Shroud And Spindie

1.
2.

Stop spindle motor.
Open pack cover.

CAUTION

Keep any disk pack at least three inches
away f;'pm any part of the magnet
assembly.

Remove disk pack.,

Clean shroud with a lint-free guaze that
is slightly dampened with media cleaning
solution, Wipe shroud to remove all dirt
and smudges. Thoroughly wipe spindle
surface.

After cleaning shroud, use a wad of adhe-
sive type tape and pick up any particles
that were not picked up with gauze. Make
certain that all particles are removed
from interior of shroud.

Clean And Lubricate Lockshaft

i,
2.
3.

Stop spindie motor.
Open pack cover.
Remove disk pack.

83306700 E

4.

Use lint-free gauze and a brush or sharp
instrument to clean lockshaft threads on
top end of spindle.

Apply a thin coat of Lubricant paste to
threads.

Ciean Carriage Roiis And Bearings

Turn off UNIT POWER circuit breaker.
Remove disk pack.

Open top cover and remove deck cover.
Clean rails and bearing surfaces {Figure
2-2)with lint-free gauze that is slightly
dampened with media cleaning solution. It
is necessary to manually move carriage to

Install head
cam tool per llead Cam Tool Installation

gain access to all surfaces.

procedure.

Wipe rails and bearing surfaces with dry
gauze.

Check for cleanliness by manually moving
carriage through operating range. If any
slight resistance to free rollingis encount-

ered, repeat steps 4 and 5.



Clean

Pack On Switch Contacts

Stop spindle motor.
Remove disk pack.

Open cabinet front door and set UNIT
POWER circuit breaker to OFF,

Remove cabinet front panel.

Clean pack on switch contacts with a lint-
free gauze that is slightly dampened with
media cleaning solution. :

LEVEL 6 MAINTENANCE PROCEDURES

Replace Absolute Filter

2-4

1.

Stop spindle motor.

Remove disk pack.

Set UNIT POWER circuit breaker to OFF,
Remove cabinet [ront pancl.

Reler to Clean Blower Assembly Primary
I*ilter procedurc and remove and clean

primary [(ilter (do not install primary filter

until instructed to).
Open air supply as follows:

a. If unit has metal air supply, remove
four nuts from four tie bolts holding

air plenum and absolute filter together.

Remove tie bolis.

b. If unit has plastic air supply, loosen
turnbuckle and lower cable holding

air plenum and absolute filter together.

Swing air plenum up and remove absolute
filter.

Install replacement absolute filter and air
plenum,

T
=
CLEAN '1

CARRIAGE

ACTUATOR
HOUSING

7S7A

Figure 2-3, Carriage Rails and Bearings

9.

10,
11.
12.

Secure filter and plenum as follows:

a. If unit has metal air supply, secure
with four nuts and four tie bolis.

b. If unit has plastic air supply, place
cable around air plenum and tighten
turnbuckle.

Install primary filter.
Install cabinet front panél.

Set UNIT POWER circuit breaker to ON.
Allow blower to purge unit for two minutes,
Set UNIT POWER circuit breaker to OFF.
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SECTION 3

CORRECTIVE MAINTENANCE



SCOPE

This section contains the instructions for drive

maintenance. The information is provided in the

form of Electrical Checks and Adjustments, and

Mechanical Corrective Maintenance.

SAFETY PRECAUTIONS

Observe the following safety precautions at all

times.

Failure to do so may cause equipment

damage and/or personal injury.

1.

Use care while working with power system.
Line ac voltages are present at A1TB1
(below UNIT POWER circuit breaker) and

inside power supply.

Keep hands away from positioner during
seek operations or 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 immediately if they are
touched.

Keep front cover closed unless it must be
open for maintenance. This prevents
entrance of dust into pack area.

Keep all watches, disk packs, meters, and
other test equipment at least two feet away

from an unshiclded voice coil magnet.

Do not use customer disk pack. Otherwise,

customer data may be destroyed.

Do not use CE alignment disk pack unless
specifically directed. These packs contain
prerecorded alignment data that can be
destroyed if the procedure requires the
drive to write. These alignment tracks

cannot be generated in the field.
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ol mmTa endafla Af il Al
1 CyCi€ Wiiii€ WSk pald

[=}]
W]
Pl
=
“*
-
=
<l
s
i
o~
1
cr
L]
[
n
i

is rotating. Doing so will melt pack clean-
ing brushes, contaminating pack and heads.
If unit is powered down, wait until pack

rotation completely stops before restarting,

MAINTENANCE PRELIMINARY CONDITIONS

INTERLOCKS

Three safety interlock switches are connected in

. geries to inhibit the Start switch (Figure 3-1). This

prevents the DSU from doing a First Seek before all
conditions are met. These interlock switches are:

1. Pack-On switch. This switch closes when a
disk pack is in place and tightened on the
drive spindle.

2. DPack Access Cover switch. This switch
closes when the pack access door is closed.

If any of the above interlock switches are opened
while the drive is running, the heads will unload and

< - 24 1e3C= ]

retract. And the spindle drive motor will stop.

MAIN BREAKER
PACK COVER INTERLOCK arTe

Figure 3-1, Drive Interlocks



OFFLINE OPERATIONS

Certain procedures require execution of operational

commands (seek,read,etc.). These commands

may be derived by means of an OFF LINE tester

(refer to Publication Number 70629500 for OFF
LINE Tester functions).

Manual operation of the positioner is possible if the

yellow lead is disconnected from the voice coil.

Observe the following safety precautions during

manual operation:

Before moving carriage to load heads (with
disk pack removed from spindle) install hea
head cam tool per Head Cam Tool Installa-

tion procedure.

Before turning off power, or if power to
spindle motor is lost, immediately retract
carriage. Otherwise heads will crash when
disk speed is insufficient to permit heads
to fly.

Before reconnecting yellow lead, make sure
fingers are clear of positioner. Rapid po-
sitioner movement will occur if difference
counter contains a value other than 511 or

if an emergency retract condition exists.

MANUALLY POSITIONING CARRIAGE

Manually positioning the carriage (with power off

and disk pack removed) requires installation of the

head cam tool.

1.

3-2

Open pack cover and remove disk pack.
Close pack cover.

Open top cover and remove deck cover.
Open pack cover.

Remove voice coil yellow leadwire.

Position head cam tool against head cam
mounted on actuator (Figure 3-2) using
one hand.

Figure 3-2. Illead Cam Tool Installation

10.

11,

With other hand, move carriage forward
until head/arm assemblies enter and begin
to grasp tips of head cam tool, while mov-
ing tool along with forward movement of
head/arm assemblies, When head/arm
assembly securely holds head cam tool,
release tool. Carriage is now free to
move without damaging R/W heads.

To remove head cam tool, grasp head cam
tool and retract carriage until head/arm
assemblies release tool. Remove tool.

Connect voice coil yellow leadwire.
Install deck cover.

Close pack and top covers.
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MAINTENANCE TOOLS AND MATERIALS

The tools, test equipment, and materials recommended

for drive maintenance are listed in Table 3-1.

TABLE 3-1. MAINTENANCE TOOLS AND MATERIALS

Description

Part Number

Actuator Stop Adjustment Toolx
Adapter (3/16 Hex to 1/4 Sq) ¥
Ball Ended Hex Driver (3/16 Hex) X
Belt Tension Gauge X

Card Extender (Half-Size)

Card Extender (Full-Size)

Card Extraction Tool y

Lo Le

Carriage Alignment Ar;rn% HEG,
Carriage Alignment Riry e
CE Disk Pack s7,
Chip Extender-Chip Cliploge"
Grease Dielectricv”
Head Adjustment Tool &~
Head Aligament Card (BSFV) v 2/ 57,
Head Cam Tool X
Head Inétallation and Removal Tool X
Hex Key, 1/8 in. (Disk Cleaner Removal Tool)
Lever Force Gage, 5-15 grams }(
Lever Force Gage, 20-100 grams ¥
Loctite, Grade C l/
Loctite, Primer, Grade N v’
Media Cleaning Solution ,~
~~— Mini-Voltmeter (Null Meter)} ¥
Nutdriver, Hollow Stem )~
Off Line Tester

Oscilloscope Hood -

Pin Straightener X

Pulley Alignment Tool )(
Push-Pull Gage )(

Removal Tool, 20-30 GA X
Scope Probe Tip (Hatchet Type) v

Shim Assortment (used for Carriage Stop /
Adjustment when replacing actuator)

Spindle Adjustment Tool — Z % A/t
Tordque Screwdriver W<

Torque Screwdriver Bit \><

Torque Wrench, 1/4 inch X
Volt/ohmmeter

Wire Wrap Bit, 30 GA
Wire Wrap Gun, Electric
Wire Wrap Sleeve, 30 GA

CDC'™ 87008000

CDC 12262582
CDC 12263201
CDC 87390400
CDC 54099700
CDC 54109700
CDC 87399200
CDC 87007900
CDC 87389800
CDC 89280400
CDC 12212196
CDC 95533600
CDC 75009100
CDC 54226502
CDC 75081800
CDC 73678500
CDC 73228100
CDC 94363200
CDC 94363201

Loctite Corporation
Loctite Corporation

CDC 95033502
CDC 73576400

-Excelite #6

CDC 72841001

Oscilloscope, Dual Trace l/ Tektronix 454 or equivalent
Tektronix 016-0083-00

CDC 87369400
CDC 87083900
CDC 12210836
CDC 12259183
CDC 12212885
CDC 75039400

CDC 87051900
CDC 12218425
CDC 87016701
CDC 12263205

Ballantine 345 or equiva-
lent digital voltmeter

CDC 12218402
CDC 12259111
CDC 12218403

*CDC™® is a registered trademark of Control Data Corporation.
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ELECTRICAL CHECKS AND ADJUSTMENTS
INTRODUCTION

The electrical adjustments should be performed
prior to replacing any parts. This ensures that
apparent malfunctions are not caused simply by mis-
adjustments. Also, these procedures should be
performed whenever logic cards or other electrical

components are repaired or replaced.

These adjustments are divided into four parts:

e Power System -- power supply voltages and

power sequencing.

® Servo System -- the parts involved in moving
the positioner to the selected cylinder.

® Rcad/Write System -- the logic used to
select the read/write heads and to

read or write these heads.

® Miscellaneous Logic ~- the remaining logic
in the drive not directly applicable to
the two systems listed above.

Before performing any of these procedures, be
thoroughly familiar with the safety precautions
and preliminary conditions specified earlier in

this section.

POWER SYSTEM CHECKS

Introduction

The power system test procedure has been sub-
divided into subchecks to permit trouble analysis
and checkout of specific system functions. The first
test, Sequencing Functional Check, providesa quick
check of power supply sequencing. It does not, how-
ever, check all capabilities. For a complete power

supply checkout, perform all tests.

Figure 3-3 is a troubleshooting guide that will assist
in isolating malfunctions. Locations of parts within.
the AC power supply are illustrated in Figure 3-4.
Locations of parts within the DC power supply are

illustrated in Figure 3-35.

CAUTION

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

Sequencing Functional Check

This procedure provides a quick check of the power
supply sequencing. For a complete check of all
power supply capabilities, including data protection,
perform all of the remaining power supply tests.

Proceed as follows:

1. Load disk pack and close cover.

2. Turn off all power supply circuit breakers.

3. Set LOCAL/REMOTE switch to REMOTE.

4. Open top cover from rear.

5. Disconnect yellow lead from voice coil.

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

7. Verify that UNIT POWER circuit breaker

is on.

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

a. Site ac power available at A1TB1.
b. UNIT POWER circuit breaker.
c. Line terminals of A1P2,

9. Check that +20Y indicator on DC pancl
lights. If not, check lor #22v at A2T131-1
(terminal board on back of logic chassis).
If present, bulb is defective. If absent,
check +20Y fuses. If fuses are good, check
dc power panel AICR7-10+.

10, Turn on +5 and -5 circuit breakers.

11, Set LOCAL/REMOTE switch to LOCAL.
Check that MAINT indicator on operator
panel lights. If not:

a. Measure from +5 test point on mainte-
nance panel to ground. If +5v present,
proceed directly to step f; if absent,

proceed to step b.
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PRELIMINARY CONDITIONS

ALL CIRCUIT BREAKERS
CLOSED.

PACK INSTALLED.

ALL COVERS CLOSED,
LOCAL /REMOTE IN LOCAL.
MODE SWITCH IN OFFLINE.
START SWITCH ON.

DRIVE

YES

BLOWER ON?

NO

CHECK UNIT
POWER CIRCUIT
BREAKER

YES

START YES MAINT YES
INDICATOR ON?, INDICATOR
ON?
lNO NO

I. CHECK
INTERLOCKS
2. +20Y PWR

»/HEADS LOADEDA\NO

MOTOR
RUNNING ?

SEQUENCE
STOPS 2

: K2 CONTACTS
R2/R3
t46V POWER

. LOAD LOGIC
. SERVO LOGIC

POWER AMP AlA]

+5V ON M.P.
TEST POINT?

NO

SEEK INTER-

LOCK MOTOR
START?

FIRST @

CHECK;

I. 24 VAC

2. FIRST SEEK
INTERLOCK
MOTOR

HEADS LOADED,

IF NOTHING ON,
DIBITS NOT SENSED
<200 MS AFTER
HEADS LOADED,

Figure 3-3.

Power Sequencing Trouble Analysis Chart

SET TAG LINE BITS 0,1, \ NO CHECK THEIR READY CHECK;
SELECT 10 b——t AND 4 RESPECTIVE INDICATOR M1.0N CYLINDER LOGIC
INTERLOCK ALL ON? SWITCHES ON? 2.HEADS LOADED SWITCH
J ves YES
CHECK; NOT A POWER
BIT 6 ON? 1. Alo2/A103/ SUPPLY
? Alg4 OR FIRST SEEK
2. MOTOR PROBLEN.
CHECK;;
NO 1. K3 ENABLE
LOGIC IF BIT 2 ON,
2. K3 K2 OPENED
AFTER HEADS
LOADED,
FIRST SEEK ® HEADS LOAD, B e,
INTERLO BUT RETRACT, DISPLAY FAULT o 1
CYCLE, THEN FAULT INDICATOR INADEQUATE AFTER

3. K2 CONTACTS
RI/R2

4. K3 CONTACTS
L2/L3

INTERLOCK
MOTOR
CONTINUALLY
CYCLING?

NOTE; (1) THIS CHART IS FOR TROUBLE ANALYSIS.

. SPEED DETECTION
LOGIC

. K2
. FIRST SEEK INTER- @
. MOTOR BELT

J2ov a1\ ves | cHECK LaMp
A2TB1-5 ? />—° FOWER LOGIC
NO
CHECK +5V
$| ON SENSE BOARD
A3
+20V OR +9V AT ECK #%
-5V oN M,p, S YES a37e nep  YES,| SHECK ai¥
TEST POINT ASSY
NO
l.A2CB2
2.CHECK + 5V
CH%CK; POWER SUPPLY
2. Algl
CHECK

LOCK CYCLE SWITCH
SLIPPING

IT DOES NOT NECESSARILY FOLLOW NORMAL POWER UP SEQUENCE,
(2) BRUSH MOTOR IN OLDER UNITS
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CRiI-2

CR3-4
CRI6-I7
CR6

. u ———CI2

R b
\ N .
83 N
SUB-ASSEMBLY T2
A6~ 246V RECTIFIER BOARD

T3 '8D248

4

Figure 3-4. AC Power Supply Locator
(Al Power System)

3-6
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DC Power Supply Locator

(A2 Power Supply)

LOCAL /REMOTE
Figure 3-5.

SWITCH
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Turn on £20 circuit breakers on power 12,
supply. Measure these voltages from

their respective test points on mainte-

nance panel to ground. If +20v, -20v,

and -5v are all absent, ac power panel

Al and related rectifiers are not

supplying dc voltages. Proceed to step

c. If any voltages are present, pro- 13.

ceed to step g.

Measure from AlQl terminal 3 to
ground. If not +20v, relay K1 is not
energized, (it should be). Proceed to

step d if voltage is present. 14
Measure resistance from A1Q1l-4 to |
ground. If not zero ohms, interlock

wiring from 15 circuit breakers is 15.
open or circuit breaker auxiliary con-
tacts are defective. Proceed to step e.

Measure voltage across pins 1 and 2 of 18,

AlQl. If not less than about 2vac,

ALQ1 is faulty (it should be acting as a 17.
closed switch). Otherwise, check A1T2

and its associated components.

This step applies if +5v is present in

step a. Problem is caused by lack of

operator panel lamp power. Measure 18,
from A2TB1-5 to ground. If +20v, check

lamp driver logic. If not +20v, sensing

board A2A3 (+5v sense) is not supply-

ing power to lamps on operator panel;

pertorm Data Protection Sensing Check.

This step applies if voltage other than
+3v could be measured in step b.
Problem is lack of +5v. Measure from
A2TB1-3 to ground. If voltage is not
+9v, check A1TB2-8 for +9v; if absent,
CR5, CR6 OR T2 may be suspected. If
+9v is present at A2TB1-3, regulator
A2A3 is faulty.

Turn on remaining circuit breakers.

NOTE

If any of the following conditions are
not met, refer to Sequencing Safety
Checks for troubleshooting informa-
tion.

Press START switch. If it does not light,
check interlocks. Observe that the follow-
ing occur:

a. Spindle motor starts.

b. Brush motor starts.

After about 15 seconds, brush motor shall

complete one revolution and stop.

Manually move actuator forward until heads

loaded switch transfers.

Fully load heads on pack, then position them

near ramp.

Reconnect yellow lead to voice coil. Coil
should not retract. If it does, perform

Data Protection Sensing Check. (Retract
relay K5 is de-energized, causing emer-

gency retract condition.)

Turn off UNIT POWER circuit breaker.
Carriage shall immediately retract (simu-
lated emergency retract condition). If not,
immediately retract heads manually to pre-
vent them from crashing as spindle motor
slows. Check retract relay K5 for sticking
and check actuator for open coil or broken

straps.
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Output Voltages Check

Perform the following check with the drive perform-
ing continuous 32-track seeks. The £5v power is

adjusted in the Preventive Maintenance procedurec.

The +20v, £20Y, and +46 voltages are not adjustable.

With the exception of the +46v and £20Y power, all
measurements should be made by connecting a volt-
meter between the applicable test point and ground
on the test point panel.

1. +20(+2.4, -0.2) vdc.
2. -20(-2.4, +0.2) vdec.
3. +5(+0.05) vdc.
4. -5(£0.05) vdc.

5. Measure +20Y by connecting positive lead
to A2TBI1 -11 to ground.It should be +22
(£2.0) vde. This terminal board is on the

wire wrap side of the logic chassis.

6. Measure 46 vdc at TB1 on the back of
power amplifier assembly Al. Ground is
available on A2A1TB1-6.

a. +46 {£2) vdc at A2A1TB1-2,

b. -46 (£2) vdc at A2A1TB1-10.

Interlock Switches Check

This procedure verifies that the power interlock is
functioning. The pack need not be installed. Pro-

ceed as follows:

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

2. Turn on all circuit breakers.
3. Close all covers.
NOTE

Interlocks may be checked by three test
points on terminal board (A2TB1) of wire
wrap side of the logic chassis. These
test points will be at ground potential if
the following conditions are met:

a. A2TB2-15 if circuit breakers
auxiliary contacts are closed.

b. A2TB1-10 if condition a is met
and if pack cover is closed.

c. A2TB1-14 if condition b is met
and START switch is on.

83306700 D

4. Press START switch. Indicator should
light; if not, check interlock test points
specified in preceding note. If they are all
at ground, remove lens and lamp; check

socket for +20v and ground.

5. Open pack cover. START indicator shall
go out; if not, pack cover interlock may be

defective.

lights again.

Sequencing Safety Checks

This procedure verifies that the power sequencing
interlocks and logic are functioning correctly. Start
this procedure without a pack installed. Proceed as

follows:

1. Open top cover from rear.

2. Remove deck cover.

3. Disconnect yellow lead from voice coil.
4. Turn on all circuit breakers.

5. Press (to light indicator) START switch.

6. Set LOCAL/REMOTE switch on power
supply to LOCAL, drive motor should not
start. If it does, switch is misadjusted

or defective.
7. Press (to extinguish) START.
8. Install pack and close cover.

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

10. Spindle motor shall start. If not:

a. Check for ground at logic pin B12-9A,
If at +20v, logic is faulty. If at ground
wiring or +5v sense of sensing board
AlA3 is faulty. (The +5v sense is
required to pull relays K2 and K3.)

b. Check if relay K3 is energized. If
motor is huming (trying to start),
measure voltage across pins 1 and 2 of
of AlQ4. It should be low {about 1v);
if high (about 100 vac), AlQ4 is de
fective or motor start capacitor is
faulty.
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If motor is not trying to start check
pins 1 and 2 or AlQ2 and AlQ3; they
should also have Low voltage drop. If
all voltages are correct, motor may be
faulty.

11. Steps 12 and 13 applicable to units with
brush motor installed. Steps 14 and 15
applicable to units with First Seek Interlock
assembly installed (no brushes).

12. Brush motor shall start (cleaning takes
about 5 seconds with 15 seconds required
for full motor cycle). If not:

a. Check A2TB4-8 for 24 vac to ground.

b. Check contacts of K2, K3, and brush
cycle switch.

13. After brush motor completes one cycle (15
seconds), it shall stop. If ok, go to step
16. 1If not: '

a. Speed detection logic may be faulty.

NOTE

If loss of speed has existed for an un~
determined length of time or for more
than one hour, inspect pack for deposited
nylon and clean pack if required.

b. Relay K2 or brush switch may be faulty.

If two or more cycles are required, mal-
functions could be caused by drive belt
slippage or low line voltage. Also,
AlQ4 could be shorted, not allowing mo-
tor to attain full speed. Motor will
eventually became overheated, tripping
DRIVE MOTOR circuit breaker. Normally,
speed is attained before completion of
brush cycle. This energizes K2 which,
in turn, energizes Retract relay K5. If
not up to speed before completion of
brush cycle, speed enable is disabled by
Speed Enable FF. K2 remains de-energized
and another brush cycle starts. Heads
cannot load during brush cycle.

14. First Seek Interlock motor must start (with
15 seconds required for full motor cycle).
If ok, go to step 15. If not:

a. Check A2TB4-8 for 24 vac to ground.

b. Check contacts of K2, K3, and interlock
switch.

3-10

c. While performing previous check motor
may have rotated partially through its
cycle. It may first complete this par-
tial cycle before beginning full cycle.
If two cycles are required, the motor
drive belt may be slipping (interlock
motor cycles continue until speed en-
ables relay K2).

15. After First Seek Interlock motor campletes
one cycle (15 seconds), must stop. If ok,
go to step 16. If not:

a. Speed detection logic may be faulty.

b. Relay K2 or interlock switch may be
faulty.

c. If two or more cycles are required, mal-
functions could be caused by drive belt
slippage or low line woltage. Also,
Al104 could be shorted, not allowing
motor to attain full speed. Motor will
eventually became overheated, tripping
DRIVE MOTOR circuit breaker. Normally,
speed is attained before campletion of
First Seek Interlock cycle delay. This
energizes K2 which, in turn, energizes
Retract relay K5. If not up to speed
before completion of First Seek Interlock
cycle, speed detection enable is dis-
abled by Speed Enable FF. K2 remains
de-energized and another First Seek
Interlock delay starts. Heads cannot
load during First Seek Interlock delay.

16. When up to speed, manually move actuator
forward until heads loaded switch transfers.
Relay K6 must be energized. If not, switch
is faulty or misadjusted.

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

18. Move actuator to reverse stop. Observe that
pack stops.
19. Reconnect yellow lead to voice coil.

Data Protection Sensing Check

This procedure verifies that the sensing function
of board AlA3 is functioning to prevent writing
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capability during an emergency retract. It alsc
checks the voltage and current fault detection. An
emergency retract condition is also generated. With
a pack installed, proceed as follows:

1. Open top cover.
2, Remove deck cover.
3. Disconnect yellow lead from voice coil.

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

5. Turn on all circuit breakers.

[4)]
.

If necessary, press (to extinguish) START
switch.

NOTE
While performing steps 8 and 9, observe
operator panel indicators.
7. Set LOCAL/REMOTE switch to IOCAL. No indi-
cators shall blink except for Unit Number
indicator. Drive motor shall not jerk.

8. Set LOCAL/REMOTE switch back to REMOTE. No
indicator shall blink nor shall drive motor
jerk. TIf conditions of steps 6 and 7 are not

0T

met:

a. Check transistiors 04, 05, and Q7 (along
with their associated circuitry) on board
A2p3. This is +5v sense function. Lamp
drivers and K3 also receive power fram
+5 volt sense circuit.

b. If +9.7 volt power drops, this circuit
should drop K3 power, to prevent write
power during emergency retracts, before
remainder of dc power decays.

9. Set TAG LINE SELECT switch to FAULT.

10. Observe that bit 4 (-wolt) indicator is on.
If not:

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

83306700 D

k. Cbserve that both FAULT indicators are
on. It should be caused by -volt faults.

1l. Turn off UNIT POWER circuit breaker. Observe
that carriage immediately retracts. This is
emergency retract function provided by A2C2
and normally-colsed contacts of Retract relay
K5.

Normal Retract Check

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

1. Open top cover.
2. Set IOCAL/REMOTE switch to REMOTE.
3. Remove deck cover.

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

CAUTION

While performing following step 6, 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.

5. Move actuator forward until Heads Loaded
switch transfer. An immediate hold back

force shall be encountered. If not:

a. Check for +5v at logic chassis mainte-
nance panel. If absent, proceed to step
b; if present, proceed to step c.

b. Check 03 and its associated components
on sensing board A2A3. This transistor
holds 5v power on during a normal retract
until the heads unload.

c. Fault is caused by K6 malfunctioning.
When heads loaded switch transfers, K6
relay should charge retract capacitor
A2C2 to -16v.
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Speed Backup Check

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

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

2. Verify that +20Y indicator is on.
3. Open dc power supply front panel.

4. Remove protective cover from speed relay
K2.

CAUTION

Perform step 5 gently to prevent
damage to relay contacts.

5. Press K2 clapper. Verify that retract
relay K5 does not energize. If it does:

a. Check A2A3P1-13 (drive motor inter-
lock to scnsing board A2A3). If not
ground, motor centrifugal switch is
malfunctioning. This switch should
remain closed (providing ground) until
motor speed exceeds about 2,000 rpm.

b. If test point in step a is ground, check
Q6 and Q2 and their associated cir-
cuitry on board A2A3.

6. Replace relay K2 relay cover.

7. Close dc power supply.

SERYO SYSTEM CHECKS

Figure 3-6 is a simplified diagram of the servo
subsystem. This illustration indicates the primary
test points used for checking and aligning 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 seek lengths are shown in Figure 3-7.

General Checkout Criteria

Of the procedures listed in Iigure 3-6, only the
procedures listed below are adjustments, the re-
mainder are checks to verify proper operation:

e Velocity Gain Adjustment
e DC Offset Adjustment
® Fine Position Gain Adjustment

® Integrator Gain Adjustment

Because the subsysterh is a closed loop servo, all of
the signals arc interacting. Therefore, misadjust-
ments may cause seek difficulties that appear to be
hardware malfunctions. Check all adjustments be-
fore initiating detailed trouble analysis procedures.
All adjustments should be checked if any servo loop
cards have been replaced.

The key procedure is Velocity Gain Adjustment.
Perform this proccdure first. Overall loop opera-
tion may be assumcd to be normal if this procedure
may be successfully completed. Repeat the pro-
cedure prior to returning the drive to the customer.

/

This procedure adjusts the gain of the velocity signal

Velocity Gain Adjustmei

applied to the summing amplifier. This signal con-
trols seek time. The concept of this procedure is to
adjust seek time to be fast enough to meet specifica-
tions, yet not so fast as to cause an overshoot past
the desired cylinder. Repeat the procedure as
necessary for optimum seek time. Optimum seek
time for a 410-track seek is about 50 to 53 ms
(from start of seek to On Cylinder Enable). Pro-
ceed as follows:

1. Command continuous 410-track repeat

sccks,

2. Sync positive on A28, TP-L (Forward
A1200).

3. Connect oscilloscope vertical input to A29,
TP-K (On Cylinder Enable, 11310).
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004

v

Checks bottom 5 bits of difference counter,
‘When T< 32, output steps down in discrete
steps from 46.7v to Ov to reduce output
from position converter,

TESTED BY:

DC Offset Adjustment

Velocity Gain Adjustment
Position Converter Output Check

Set to complement of number of tracks to
0. Incrementied by each Gated Cylinder
ulse. Counter is full {511} when T=0,

{Negative-going at T<32).

TESTED BY:
DC Offset Adjustment
Long Seek Check

Provides analog error signal proportional
to distance to go, Clamped at maximum
negative value until T<32. Output then

controlled by D/A converter,
equals 0 volts when T=0).

TESTED BY:
DC Offset Adjustment
Velocity Gain Adjustment

Output

Position Converter Output Check

IREV

POSIT e
10N A
CONVERTER A28-H

1/0
INPUT
DIFF 3
CNTR A27-E
GATED
D/A
_CVL
PULSES AZ3 =Lz
A23-108

B

|
Aj201 P41
A28

DC OFFSET ADY

A28-L

rwo T I j"im}

Clamped off unitl T<32.

‘Then provides sawtooth that {s
integrated representation of velocity
between cylinder pulses. Output

s positive-going during forward seeks.

TESTED BY:
Integrator Gain Adjustment
Velocity Transducer Gain Uniformity

High when output of velocity integrator
indicates that poaftion has travelled about

Provides positive bias to summing ampli-
fier during Load sequences. This causes
forward velocity of 7 ips. Shut off when
A29-E is high. (+14V=Load Latch clear;
Ov=Load Latch set),

TESTED BY:
Return to Zero Seek
(Cyls 000 and 410)

Provides negative bias to summing ampli-
fier during RTZ sequences, This causes
reverse velocity of 7 ips. Shut off when
A29-D is high, (+14v=RTZ Latch cleared;

Ov=Load Latch set).

TESTED BY:
-_l'_LOAD Return to Zero Seek

Adjusts gain of velocity integrator so that A25-F® ﬁg;h:ilf‘;!“;cel;tzgcgolr?:rc :i;n:ix; zrslig.
its sawtooth waveform {s of correct ampli- o is e o o e v e ltaer
tude to cause smooth ramp output from A28-G s up. Y & Y
desired velocity function generator.” ® pulses,
INTEGRATED VELOCITY TESTED BY:
TESTED BY: CLAMP e ad Velocity GahéAdjustment 2
; Fine Enable Switching L
Integrator Gain Adjustment e Enal g Level
TS
A28-C  p2p o A23-168
' ‘l I Ai206 TFINE ENABLE A
"N~ A28 1 E'z': {#] rme
FF
“|INTEGRATOR  veL INTEGRATOR Aze

VEL
XDCR

VELOCITY

FWD +REV EOT

START —3j

l—) TO SHEET 2

Figure 3-6.

from  FINE SERVO
SHEET 2

C30-e8

Sets when Fine Enable is up and T<1,
Disables coarse gate and enables fine gate,
Fine also disables (clamps off} velocity
integrator and enables On Cylinder detec~
tion, :Both test points are high during
Load and RTZ to disable both gates.

turns to zero (stopped).

TESTED BY:
Velocity Gain Adjustment
Fine Enable Switching Level

A29+C A29-Q5 feeds desired velocity and veloel
(+14v*=FF to summing amplifier to control voice co
set; Ov=FF current. Shut off when A29-C is high.
cleared.
Coarse Gate
disabled TESTED BY:
when high) [ yelocity Gain Adjustment

Long Seek Test

A29-B Azs—QlA feeds ll‘iirms servo and velocity to NOTES:

(+14v=FF summing amplifier during last one-half
H . S -, TEST POINT 1S POS-GOING WHEW

Gleared; ] tiagk of seek. Shut off when A29 Bis O TE P S BT MICORATOR,
Disabled

when high.) TESTED BY:
Velocity Gain Adjustment

One Track Seek Test

Servo System Test Points (Sheet 1 of 3)

A29-8

AJ0-6

to voice cofl current, Max!

VOICE
coiL

4
Generates position error signal. Gainis 4 A29-E (Cyls 000 and 410)
maximum until T<64, then is reduced by < A29-Q3
one-half until T<32. Non-linear feedtack +CLAMP LOAD
varies gain during remainder of seek. T GATE
During last 32 trac!(s, ramp output from LOAD —
position converter is smoothed by saw- Provides control based on position error
tooth output from velocity integrator. A20-02 signal (which tends to increase voice coil
current) with velocity signal (which tends
RTZ to decrease current). Voice coll current
TESTED BY: . | is zero when sum of inouts is at null,
Integrator Gain Adjustment - cLAMP / (+=Rev; ~=Fwd), ~
Long Seek Check b
1 A29-D
DESIRED 14
YELOCITY —RTZ
Ul 10N
GENERATOR A28-8 MM 2REV)
[~ DESIRE! ELOCIT fonas e
SIRED VELOCITY
MAzzO: o— a2 R (G:%%SE AIBbOO b Tsummnlou PWR
1 e z A29 Aup
ENABLE N
Adjusts gain of velocity input to coarse COARSE — A28-C
gate. This controls total seek time, - VELOCITY A29-04
ADY
TESTED BY: l EMABLE CURRENT
Velocity Gain Adjustment ';'A“fz SENSE
: z <L
—

Test point providing voltage proportional
tmum until

sition error and velocity signals cancel
?:ccelerate phase); returns to zero to
maintain 65 ips (coast phase}; switches

polarity at T<64 (brake phase); and re-
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A25-6

, SEEk—> 1 UNLOAD WEADS « SPEED
REV EOT PULSE — D——®—+ EOT ENABLE
CYL PULSE A25- - FORWARD
25-05 Forward seek Schmitt trigger., TPC is L3302 Fwo @, A25~48
high (about +12v) until integrated velocity &y )
excecds +1.28v. Output is then about -12v Biggz
(causing Forward EOT Enable to go low) l
until integrated velocity drops below +1.10v, \
EOT ENABLE A25-C .
INTEGRATOR
0 REVERSE L5308 REV
e
VELOCITY > INTEGRATED VELOCITY >y
FROM SHEET | A3308 [ 83303
A25 A25 1
-l .
A25-F A25-8
: Reverse seek Schmitt trigger. TPB is
Provides sawtooth ».vavet‘orm whose amplitude -12v until integrated velogiy is more
is proportional to distance travelled. Output ‘negative than -1,28v, Output then goes
is positive-going during forward seeks. Output to +12v (causing Reverse EQT Enable to
is clamped to zero volt when A29Q5 is on (A25-G go low) until integrated velocity is more Indicates forward EOT (error).
is Ov). This occurs during non-seek conditions, positive than -1, 10v, Set by even dibits with Forwzrd
R reverse EOT pulse, and each cylinder pulse. - - . EOT Enable low.Cleared by odd
Output increases with distance (velocity integrated dibits, reverse EOT, or heads
with time) when A25-G is +14v, unloaded.,
TESTED BY: sTESTED BY:
Return to Zero Seek N . eek into Forward Cras|
Amplifies dibit signal from servo pre-am . rwar rash Stop
- (Cyls 000 and 410) AGC voltage is normally -1/2v to gEuv. Thz
Seek into Forward Crash Stop more negative the AGC voltage (up to -13v),
. the greater the gain,
TESTED BY:
Track Servo Amplitude Check
AGC Amplifier Check
029- 33 C29-TPM C29-TPU C€29-TPX
SERVO A22-17A
PREAMP I * T
q —C] 890NS| —QS
SERVO oIBIT + N I
HEAD & . g > GATES —: 5 EVEN (NEG) DIBITS 4| ewo
0
T 1 FF
A2
D29-58 C29-TPK C29-TPT| C29-TPW c29-1B
L B22-48
§ 890NS f—0Q5
C29-TPQ )
ODD (POS) DIBITS
AGC g
o © = ] e
L] EoT
FROM FF
SHEET 3 TO SHEET 3 D29-12A A22

NOTE:

(@ TEST POINT IS GND TO ENABLE GATE
WHEN NAMED FUNCTION IS ENABLED.

Figure 3-6,

Separate dibits. If observing dibits at
AIO-TPX ,TP-W is negative during positive
transition; TP-X is negative during
negative dibit transition,

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

Servo System Test Points (Sheet 2 of 3)

Indicztes reverse EOT: error or Load
RTZ sequence. Cleared by even dibits

TESTED BY:
Return to Zero Seek (Cyls 000 and 110)
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Provides analog signal uscd as track servo
signal. Signal is null when On Cylinder.
Polarity is ncgative vihen servo head is

sensin,

outer guard band (reverse EOT) or

if odd (positive) dibit component is greater
than even (negative) dibit component,

Track servo signal is inverted by A1500

for seek to even track. With TP=0v,

C30Q4 is turned on.

TESTED BY:
Long Seek Test
One Track Seek Test

N

"c30-8

+ v
TRACK ——————@C29-88
[ cvL
SERVO ﬁ v ’—
sieval | - | 0eE bt
———————ec29-78
CYL PULSE A23-3B

Cylinder Detect A (L1400)

Cylinder Detect B {L1401)

Cylinder pulse is generated when A and I3
are both high, L 140l switches low when
positive-going track servo signal exceeds
+0,4v; it switches back high when negative-
going signal reaches zero volt. L i40
switches low when negative-going track
servo signal is more negative than -0, 4v;
it switches back high when positive-going
signal reaches zero volt, Combination of
these two effects results in 40 psec
cylinder pulse.

TESTED BY:
Cylinder Pulse Switching Level Check

D
—{A1505
Cc30

FINE SERVO
AMPLIFIER

Provides position ¢rror signal via fine
ate during last one-half track of seek.
ignal phasing is sclected to oppose

velocity signal. Therefore, signal slope

FINE GATE is negative-going during last one-half
> (TO SHEET 1) track of forward secks and positive-going
during last one-half track of reverse
P seeks.
FINE c30-88
SERVO TESTED BY:

One Track Seek Test

TP is low when heads are close enough to
be considered On Cylinder. When fine
position signal is negative-going from a
positive polarity (reverse seek), TPK
goes low when signal is less than +0, 3v
and stays low until fine position signal is
more negative than -0, 7v. When fine
position signal is positive-going from
negative polarity &orward seck), TP goes
low when signal is less negative than -0, 3+
and stays low until fine position signal is
greater than +0,7v. TP cannot go low
unless heads are loaded and Fine FF is

set.
TRACK TESTED BY:
Velocity Gain Adjustment
sgm\l’ge ¢30-¢® On Cylinder Switching Level Check
MPL Switches low when A29-K goes low;
C30-@4 switches high (to set On Cylinder FF)
. i
rrou }(©) DETECTORS A1410 o— Al500 SEEX TO EVEN 4 75 ma later.
SHEET 2 c29 > c30 HEAD: ON CVL TESTED BY:
©— ces poINE LoAbED EWABLE On Cylinder Delay Check
caa-c STk az9-k | [ A29-H
— > ADY
SEEK TO 0ODD FINE
To sHEET 2 ()AL Al A D— 21508 fo—anh a
eds €30 ©30 |[POSITION oN
C30-03 > CFYFL
' €30-D
800 uSEC
c30-F@ FINE oelay
o b l
DROPOUT  A29-y A29-G
SN CYL
Track Servo signal is not inverted. Seek Provides fine position signal to On Cylinder
is to odd track., With TPF=0v, C30Q3 is dietection and fine servo amplifier, Poten-
turned on. tiometer adjusts maximum gain of amplifier. Switches hi Bh
gh when On Cylinder Enable
FF i8 off. (+14v=0dd Cyl TESTED BY: oes high, Switches low (to clear On
M . éylinder FF) 800 psec later.
Fine Position Gain Adjustment
FwD
€30-H —f_
€30~L €30-K
C C30-08 OFFSEY 30—
OFFSET AMPLIFIER
v |§0| AI:OZ - > OFFSET T
. JACK A1503 NOTES:
cs0 (@ TEST POINT IS +14v (DISABLING GATE)
N\ Permits slight offset of read/write heads WHEN ODD CYL FF 1S SET.
from nominal track centerline. TP is
positive when controller command calls @ TEST POINT IS GND (ENABLING GATE)
‘ C30-09 for head movement toward spindle. TPE WHEN ODD CYL FF IS SET,
is negative for command of head move-
ment away from spindle.
C30-J

CI-¢€

TESTED BY:

Carriage Of'set Voltage Check
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Figure 3-6. Servo System Test Points (Sheet 3 of 3)
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ON CYLINDER ENABLE A29, TP-K

(SHOWN INVERTED)

FINE SERVO C30-88

FINE FF A29, TP-C

VELOCITY TRANSDUCER 428, TP-C

SUMMING AMPL A29, TP-F

CURRENT A30, TP-G

DESIRED VELOCITY A28, TP-D

NOTES
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Figure 3-7. Reverse Seek Waveforms
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NOTE 8. Connect channel A to A29, TP-K (On

On Cylinder Enable is used as test point Cylinder Enable, 113100
because it is easier to observe than On .
Cylinder itself. Elapsed times specified 9. Connect channel B to €30, TP-B (Fine
in this procedure assume that On Cylinder Position, A1504).
delay is exactly 1.75 ms. Perform On
Cylinder Delay Check after completing 10. Observe waveform similar to Figure 3-8.
this procedure. If delay exceeds 1.75 ms, ] . . .
it may be nccessary to reperform this Adjust scope triggering controls to display
proccdure. Total seek time from seek these signals during both forward and
initiation to On Cylinder shall not exceed
55 ms. reverse secks. Note the following:

4, Time from trigger untii On Cylinder Enabie a. Fine position should be smoothly de-

switches from "1" to "0" shall not exceed creasing toward zero volt. This signal

53 ms. If it does, adjust pot on A29 (coarse is a function of velocity: if velocity is

velocity adjust), to increase velocity. too great, the carriage must stop and
5. Sync position on A28, TP-K (Reverse, reverse direction (as shown in right
A1203). waveform) to return to the destination

cylinder. On the other hand, insuffi-

6. Check that reverse seck time does not cient velocity will cause slow accessing.

exceed 53 ms.

b. The negative-going On Cylindcr Enable
NOTE

Remainder of procedure optimizes
secck times. o

signal should occur at the same time

for both forward and reverse seeks.

7. Sync positive on A29, TP-B (Fine, 11306).

[ SEE NOTEX — 1 JITTER (<0.5 MS)
I NS S N R N 1 a9 FF 1 +—F=F—F=F==<
eper—F TP=K |-} I ANRIE
F vl
b I T
L N E '
e F |
. HilL 0 VOLTS (1:'28 uu/ ik :Lil. HiHH+HH O VOLTS
; S mNIE i e
L 3 Hily
NOTE = — "] + + A I A R % I A N
OVERSHOOT | ]

INCORRECT ADJUSTMENT CORRECT ADJUSTMENT

NOTE: EXCESSIVE OVERSHOOT CAUSES LOSS OF
ON CYLINDER ENABLE, CAUSING DOUBLE
PULSE. A29-K IS SHOWN INVERTED. TJ151

: ; Figure 3-8. Velocity Gain Waveforms
S cC B
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Unequal time will cause jitter of this
waveform. Jitter less than 0.5 ms is
optimum, although jitter of up to 1.0 ms
is acceptable.

c. Adjust pot on A29 for mitimum seek
time (not to exceed 53 ms) while
meeting conditions of steps a and b.

The waveform display from C30, TP-D provides
additional loop operation information. Note that the
upper waveform (horizontal sweep rate is 1 ms/cm)
is smooth and reaches zero volt in about 3 ms. If
the slope differs from the illustrated waveform,
perform the Fine Position Gain Adjustment proce-
dure. At the same time, the slopes of this wave-
form for forward and reverse seeks should be
almost identical. If they are not, perform the

Velocity Transducer Gain Uniformity check.

On Cylinder Delay Check

1. Command continuous one-track seeks.

2. Sync negative on A29, TP-K (On Cylinder
Enable, 11310),

3. Connect vertical input to A29, TP-H (On
Cylinder Delay, X1301).

4. Trigger waveform goes negative at On
(m. Signal on TP-H should
then go negative. Elapsed time from time
that TP-H goes negative until it goes
positive again shall be 1.75 (£0. 35) ms.
If not, X1301 on A29 is faulty.

This procedure adjusts the position converter offset

voltage to a null.

1. Load heads.

2. Connect oscilloscope to A28, TP-H (posi-

tion converter output, A1200).

3. Calibrate oscilloscope to ground. Check
that voltage is 0 (+20) mv. Proceed to

step 4 only if this requirement is not met.

4., Check that A27, TP-E is "0"; if not, pro-
ceed to step 5. If it is, extend A28 and
adjust pot on bottom of card for 0 (+20) mv
on A28, TP-1l. Procedure is completed.

5. This step applies only if A27, TP-E, L1201
is not at ground. A logic fault condition
exists.

a. Check test points A27-D, G, H,J, and
K. They should all be ""0". If they
are ''0", A27, TP-F should be "0'"; if
not, L1202 on A27 is faulty.

b. If one or more test points listed above
are ""1'", display difference counter.
All bits should be on(count=511). If not
difference counter and/or its gating
logic may be faulty. If all bits are set,
wiring or gates of A27 are faulty.

Fine Position Gain Adjustment - 3

This procedure adjusts the gain of the fine position
analog signal. This signal is used during the last
1/2-track portion of the seek to provide an error
voltage proportional to the positional error. It is
also used to enable the On Cylinder logic.

1. Load heads.
2. Command one-track continuous secks.

3. Sync positive on A28, TP-L (Forward,
A1200).

4. Connect oscilloscope vertical input to C30,
TP-D (Fine Position signal, A1504),
NOTE

Figure 3-9 is an idealized waveform.
Theoretically, the waveform should
settle out at zero volts; however, an
overshoot knee is likely. Adjust for
proper voltage without regard to
amount of overshoot. Problems
could occur if the overshoot exceeds
400 millivolts.

5. Observe waveform similar to Figure 3-9,
Adjust for peak-to-peak signal of § tmﬁ
volts. If not, adjust pot on C30 for proper

amplitude

6. Perform Fine Position Test.

83306700 E



FWD SE\EK I{Z TRACK TO GG
] ____\\_, 1+ + 44
\
e
OV Mttty _:::.\’.'r}}... i 5 (£0.2)V P-P
x t 1
REV SEEK T i
TOO FAST

(NOTE OVERSHOOT)

NOTE: WAVEFORM IS IDEALIZED

Figure 3-9,

TOO SLOW §

™23

Fine Position Gain Waveform

Fine Position Test

NOTE

Runout is the degree to which a
rotating object rotates off center.
Too much runout causes the object
to wobble or vibrate.

This test checks the track following capability of
the drive and runout of the spindle. Runout of the

pack and spindle are additive, therefore a pack

with known characteristics must be used (prefer-
ably a CE pack).

1.
2.

Load heads.
Sync positive on Index B11-12B (X3401).

Connect oscilloscope to A26-TPD (Fine
Position Signal). Set sweep rate to 2 ms/
div.

Perform direct seek to cylinder 200.

NOTE

The signal measured in step 4 is the

60 Hz component of the displayed
waveform. The waveform in Figure

3-9.1 is typical and may vary from

drive to drive.

Observe waveform on scope. The average
peak-to-peak value of the observed wave-
form should not exceed the requirements
of Figure 3-9.1. If value exceeds re-
quirements, go to step 8. If value is with-

in requirements, go to step 6.

83306700 E

10.

11,

12,

Remove pack, rotate pack 90 degrees and
install pack.

Observe waveform on scope. The average
peak-to-peak value should not exceed re-
quirements of Figure 3-9.1. If value
exceeds requirements, go to step 11. If

within requirements, go to step 8.

Observe waveform on scope to determine
where Fine Position signal synchronizes
with Index.

Remove pack, rotate pack 90 degrees and
install pack.

NOTE

The point at which Index and the Fine
Position signal synchronizes may be
different from pack to pack. However,
the sync point must be the same for the
pack under test, no matter how many
times the pack is removed, rotated,

and installed on the spindle.

Observe waveform on scope to determine
where Fine Position signal synchronizes
with Index. If sync point coincides with
sync point determined in step 8, go to
step 11, If not, go to step 12.

Check waveform amplitude requirements
of Figure 3-9.1. If observed waveform

exceeds limits, the problem is too much
pack runout. Replace pack with a known
good pack and repeat this procedure. If
waveform is now within limits, test is

complete.

If unable to get waveform to synchronize
on Index at same position of waveform by
rotating pack, problem is a defective
spindle or servo head. Replace servo

head or spindle and retest.

8Y39

Figure 3-9.1. Fine Position Gain Waveform
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Integrotor Goin Adjustment L//‘ Seek Timing Checks

This procedure adjusts the gain of the velocity signal The seek timing checks verify correct overall loop

applied to the velocity integrator. The integrator operations. These tests are not necessarily require-

output smooths out the stepped output from the posi- ments: if the Velocity Gain Adjustment conditions

tion converter during the last 32 tracks. can be met, servo operation may be assumed to meet

1. Load heads. specifications. Failure to pass any of these tests,
however, indicates potential degraded performance
2. Command continuous sccks from cylinder that may cause difficulties at a later time.
000 to 064. :
3. Sync negative on A28, TP-M (T<32,L1200). Long Seek Test
4. Connect oscilloscope vertical input to A28, 1. Connect oscilloscopé to A29, TP-G (On
TP-B (Desired Velocity, A1204). Cylinder, K1301).

) . 2. Sync positive internal.
5. Adjust oscilloscope controls to display two '

sloped curves (Figure 3-10). Typical set- 3. Command continuous 128-track seeks.

ings are 2 ms/cm sweep and .1lv/cm 4, Waveform shall be ""1" for 30 (£3) ms.
vertical sensitivity.

6. Observe waveform. Track slopes must be One Track Seek Test

smooth and contain no discontinuities. 1. Connect oscilloscope to A29, TP-G (O—n

. . . shal hsunhdd
Transient spikes are normal, but none shall Cylinder, K1301).

exceed 30 mv. (The last discontinuity, just
before the waveform settles out to about 2. Sync positive internal.
0.7 volt, is normal. This is the point that 3. Command continuous one-track seeks.

integrator gain increases when the Fine F 4. Observe waveform through at least 80

sets.) tracks of seeks. Waveform from start of
seek (starting at ""1") until it goes to "0"
shall not exceed 8 ms.
! <30 MV Return to Zero Seek from Cylinder 000
1. Connect oscilloscope to A29, TP-G (On
F7’° SEEK Cylinder, K1301).
S T /._ -4 40 4 4L 4 2. Sync positive internal.
"K. ----- Y 2 T 3. Command direct seek to cylinder 000,
N
‘(S*j: — 4. Command RTZ. Waveform shall be ""1"
HHHHHHHHHHHHE for 20 (£5) ms.
.
//"‘ N\
/’ JE \ Return to Zero Seek from Cylinder 410
C T 7T \“ T % "\— T T 7 1. Connect oscilloscope to A29, TP-G (On
\ \ i 1301
REV SEEK NORMAL Cylinder, K1301).
DISCONTINUITY 2. Sync positive internal.
NOTE: WAVEFORM 1S IDEALIZED TM244 3. Command direct seek to cylinder 410,
4. Command RTZ. Waveform shall be '""1"
Figure 3-10. Velocity Integrator Waveform for 275-400 ms.
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Seck Into lforward Crash Stop

1. Connect oscilloscope to A28, TP-G (On
Cylinder, K1301).

2. Sync positive internal.

3. Command dircct scek to cylinder 410,
4. Command onc-track forward scek.

5. Waveform shall be "1" for 20 (£5) ms.

6. Command RTZS to clear error.

Track Servo Logic Checks

These tests check the logic associated with the
track servo. The tests are applicalbe only if the
adjustments could not be made or if troubleshooting

a malfunctioning drive.

Track Servo Amplitude Check

This test checks the amplitude of the track servo

signal output of the servo preamp.

1. Disconnect voice coil yellow lead.
2. Manually load heads with pack up to speed.

3. Connect oscilloscope channel A vertical
input to D29-3B; channel B to D29-5B.

(Track Servo preamp output.)

4. Invert channel A and add algebriacally.

Sync internal.

5. Peak-to-peak amplitude of waveform shall
be 1.2 (+1.0) volts (throughout carriage
motion).

AGC Amplifier Check

This test verifies that AGC (A1403) amplifier and the

AGC voltage are working correctly.

1. Disconnect voice coil yellow lead wire.
2. Manually load heads with pack up to speed.
3. Extend C29.

4, Conncct oscilloscope channel A vertical

input to C29, TP-T ; channel B to C29,TP-TU.

5. Invert channel A and add algebraically.

Sync internal.

6. Obscrve waveform similar to Iigure 3-11.

Move carriage to position near cylinder 000

83306700 A

so that horns (onc sect positive, other set
necgative) are of equal amplitude. Carriage
is now on cylinder. Peak-to-peak voltage
shall be 1.0 {+0.2) volts.

Cylinder Pulse Switching Level Check

It is not necessary to perform the remainder of the
procedure if the requirements of steps 1 through 4
are met.

1. Sync positive on A28, TP-L (Forward,
A1200).

2. Conncct oscilloscope vertical input to
A23-3B (Cylinder Pulses, 11110).

3. Command continuous 4-track seeks. Check
for series of positive-going 40 usec cylinder
pulses. (Depending on system alignment,
last pulse may be 1.2 usec.)

4, Command continuous seeks of varying
lengths. Verify that pulses are consistently
generated during long seek lengths. (Track
servo signal amplitude decreases with in-
creasing velocity.) Proceed to step 5 if
requirements of steps 3 or 4 are not met.

5. Connect oscilloscope vertical input to C30,
TP-B (Track Servo, Al410).

6. Sync negative on C29-8B (Cylinder
Detect A, 1.1400).%
NOTE

The following steps may be accomplished
by moving positioner manually with voice
coil yellow lead disconnected or by com-
manding 3-track continuous seeks.

7. Check that servo signal is +0.4 (£0.1) volt
at beginning of sweep.

ALA ] \

LT AV LV

T J +- \FIA’,\WI ¥+ 1,0(+0,2)V
AR !

TJIS3

Figure 3-11. Track Servo Amplitude
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8. Sync positive. Check that servo signal is

0 (£0.1) volt at beginning of sweep.

9. Sync positive on C29-7B (Cylinder Dctect
B,L.1402). Check that servo signal is Ov
(£0. 1) at beginning of sweep.

10. Sync ncgative. Check that servo signal is

-0. 4 (£0. 1) volt at beginning of sweep.

11, If requirement of steps 7 through 10 are
met, extend A23 and check delays X1101
and X1102.

Carriage Offset Voltage Check

The drive must be in Off Line mode to perform
this test.

1. Load heads and seek to cylinder 000,

2. Connect oscilloscope to C30, TP-E (Offset
Amplifier, A1503).

3. Connect VOM to C30, TP-B (Track Servo,
A1410). Record voltage.

4, Sct CARRIAGE OFI'SET switch to I'WD,
TP-B must go more positive,

5. Check that TP-E is +1,6 (+0.1) volts.

6. Set CARRIAGE OFFSET switch to REV.
TP-E shall be -1,6 (£0. 1) volts.

7. Connect ground probe between CARRIAGE
OFFSET and GND test points on maintenance

panel. N

8. With CARRIAGE OFFSET switch still in
REV, check that TP-E is now -3.2 (£0.2)v.

9. Set CARRIAGE OFFSET switch to FWD,
Check that TP-E is now +3.2 (£0.2) volts.

10. Set CARRIAGE OFFSET switch to NORMAL.

11. Remove ground jumper wire.

On Cylinder Switching Level Check

This procedure verifies that On Cylinder is cnabled
when the finc position signal approaches null with

1, Disconnect yellow lead from voice coil.

3-22

2. Manually load heads with pack up to speed.
3. Set TAG LINE SELECT switch to CONTROL.
4. Verify that bit 3 (On Cylinder) may be

switched on and off near cylinder 000,

5. Conncct oscilloscope to C30, TP-D (Fine
Position, A1504).

6. Sync necgative on A29, TP-K (On Cylinder
Enable, I11310).

7. Calibrate scope track to ground.

8. Slowly move carriage manually. Two
erratic horizontal waveforms will be dis-
played. Check that waveforms at beginning
of track are +0.70 (+0.05) volt and -0.70
(+0. 05) volt.

9. Sync positive and recalibrate trace to

ground.

10. Slowly move carriage manually.Check that
horizontal waveforms at beginning of sweep
are +0.30 (£0.05) and -0.30 (+0.05) volt.

Velocity Logic Checks

These tests check the logic associated with the de-
sired velocity logic. The tests are applicable only
if the adjustments could not be made or if trouble-

shooting a malfunctioning drive.

Position Converter Output Check

Position Converter output should be clamped at
negative saturation until T<32. During the remain-
ing tracks of the seek, the converter output is under
control of the D/A converter.

1. Command continuous 40-track seeks.

2. Connect channel B to A27, TP-E (D/A
Converter output, 1.1201).

3. Conncct channcl A to A28, TP-H (Position
Convcerter output, A1200). )

4. Sync positive on A28, TP-L (Forward,

A1201). Set sweep time to 1 ms/em.

5. Observe waveforms similar to Figure 3-12.
Following events are occurring:

83306700 A



SECOND LAST RAMP
/ u}sr RAMP
|4
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/A F [ ] Y
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26(103)V

~. i S
T=3] T-30 T-23 VELOCITY INTEGRATOR
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(A27-E) [TEdoli :

L.

4+ 4+ 4 4+ 4

SRR TR R o Tk o o i (A28-6)
NOTE: WAVEFORM IS IDEALIZED TM26A
A27-E Al HH
A28-H 3 Figure 3-13. Velocity Transducer Cain
3 ~ Uniformity Waveform
I Rt R R N A R
\ ! . ‘e
SWEEP:=MAG X 10 CONVERTER negative and positive ramps. Ramps
UNSATURATES represent integrated velocity saw-

NOTE: WAVEFORM IS IDEALIZED 7M254 tooth during last 32 tracks of seek.

Positive ramps are forward seek;

negative ramps are reverse seek.
Figure 3-12. Position Converter Output
Wavelorms 5. Check voltages of next to last posi-

tive and negative ramps. There
amplitudes shall be 2.6 (+0.3) volts.

Also,these voltages shall be equal

o
o}
Lot
C
=
ot
-

|
o
C
et
e
C
£

UE

stepping down, but has no effect. Con-
. . {(the difference of their absolute
verter output is saturated negatively.

values) within 0.2 volt. If not:

b. At T=32, D/A output is ground.
a. Perform Integrator Gain Adjustment.

c. At T=31, D/A output switches back to

+6.7v. It then steps down with each b. Repeat this procedure. If it still

i 1 transduc od
track to control converter output. fails, replace n e
assembly.
6. Set oscilloscope controls to magnify hori-
zontal sweep X10. Fine Enable Switching Level

7. Check that converter comes out of negative .
. . . This procedure verifies that fine enable switches in
saturation within four steps from time that
at the proper level. This signal, along with T<1,

D/A switches to +6.7 volts. If not, perform
should set the ['ine FF.

DC Offset Adjustment.
1. Load heads and command continuous one-

Velocity Transducer Gain Uniformity track seeks.

2. Sync positive on A28, TP-L (Forward,

1. Command 410-track continuous seeks.
A1200),

2. Sync negative on A28, TP-M (T<32,L.1200).
3. Connect channel A to A29, TP-C (Fine FF,

3. Conncct oscilloscope vertical input to A28, 11303).

TP-G (Int ted Velocity, A1206).
(Integrate i ) 4. Connect channel B to A28, TP-G (Integrated

4. Observe waveform similar to Figure 3-13. Velocity, A1206).
Adjust triggering controls to observe both
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5. Check that Fine switches to ''1'"' when
velocity signal is 1.28 (£0. 10) volts. See
Figure 3-14. )

6. Sync positive on A28, TP-K (Reverse,
A1203) and repeat procedure.

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 (TA-A or TP-Z) of
the card being tested. Connect secure ground lead
between scope ground and GND jack on maintenance
panel.

Head Amplitude Test

The procedure verifies that the read signal has
sufficient amplitude to be reliably processed by the
read logic., Since amplitude decreases as the
recording frequency increases, the minimum
amplitude in MFM recording is obtained when an all
"0's' or all "1's" pattern is being read. The mini-
mum amplitude is tested first. Minimum recording
frequency, therefore, the greatest amplitude, is
obtained by a pattern of alternate ''1010..." pattern.
This amplitude is also tested.

Since read data is tested by the same heads that
write the data pattern, head alignment is not veri-
fied by this test. If this test fails on only one head,
replace that head. If it fails on all heads, replace
card E00 (on main deck) and repeat test.

— f
MR e A - 28(2010)V
INTEGRATED : |
ot v
A2 AW : 1.28(+0.10)V
- - - -t - .¥ -+ L 4 R l

NOTE: WAVEFORM IS IDEALIZED 7M278

Figure 3-14. Fine Enable Switching
l.evel Wavelform
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Perform this test on all heads as follows:

1. Seek to cylinder 409.

2. Connect oscilloscope vertical inputs to
E00, TP-X and TP-Y. Measure signal
differentially by placing in Add mode and
inverting channel B.

CAUTION

Use scratch pack. Writing data pattern
with Off Line tester completely destroys
all CPU-generated data for the entire
track from Index to Index.

3. Sync negative on D26-10B (Index, X1701),

4. Write data pattern on all '"1's"",

NOTE

Off Line Tester writes by syncing on
negative-going edge of Index, then
writing 150 usec of "'0's", sync bit,
and cylinder address before writing
data pattern. Measurements made in
this procedure refer to data pattern
only without regard to preamble.

5. Mcasure and record peak-to-peak ampli-
tude of read signal. It shall be at least 74
millivolts.

6. .Seek to cylinder 000,
7. Write data pattern of 101010...

8. Measure and record peak-to-peak ampli-
tude of read signal. It shall not exceed
680 millivolts.

Read Recovery Timing Adjustment

The phase lock oscillator card at C24 and the data
separator card at C25 require exacting delay timing,
These cards are aligned at the factory and must be
considered as a matched set; if either card is re-
placed, 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 set-
ting. Cards must not be on extenders while per-

forming this procedure.
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When a matched set of read recovery cards is in-
stalled in a unit, a verification iest of the factory
settings of the read recovery timing adjustment will
be required. In most cases, the unit will perfbrm
to spec with the factory setfing and will only require
soldering the delay line tap permanently into place.

In some units, the normal verification of read/write

head parameters will require a readjustment of the

and Daansrawmss My A A
The Read Rcuuvcx_y 11iMing na-

justment procedure should be performed only if the
verification of factory alignment test was not passed.

s T e e

Verification of Read Recovery Alignment P
= — e -

1. Set jumper wires on C1l and B3 of data

separator card at C25 per settings indicated

on tag or label on the card. See Figure 3-15.

2. Install phase lock oscillator card in C24 and
data separator card in C25.

3. Install scratch pack and power up drive.

4. Write the following repetitive data pattern
1n1010

AvViVLiUe

a

on al

bt

head

n

at eyl

5. Read all heads sequentially at track 410 for
three minutes. Veritfy no read errors have
occurred.

6. Command an Advance Read Clock (ART) and
read all heads sequentially at track 410 for
three minutes. Verify no read errors have
occurred.

7. Command a Retard Read Clock (RRC) and
read all heads sequentially for three min-

utes. Verify no read errors have occurred.

8. If no read errors occurred in steps 5, 6, or
7. no further testing is necessary. Remove
the data separator card from C25. Remove
and discard the plug-in jumpers from delay
lines B3 and C1.

9. Solder the factory designated setting termi-
nals together using #20 bare wire. Install
card in C25.

10. 1If read errors occurred during steps 5, 6,
or 7, perform the Read Recovery Timing
Adjustment procedure.

——

Read Recovery Timing Adjustment \)

— o=

O
A

20 NS I2NS
NOTES:

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

@ Cw MOVEMENT OF TAP ON B3 REQUIRED FOR
ccw (D) MOVEMENT ON CI.

D ONE END OF JUMPER WIRE IS ALWAYS
CONNECTED TO PIN 14,

4 %PINS I, 7 AND 8 OF JUMPER ARE UNUSED.
TJI52A

I"igure 3-15. Data Separator Card Delay Wiring
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Tffé'purp‘c;;éwd‘f ‘the adjustment is to center the strobe
in the data window to achieve the optimum nominal

setting.

The procedure consists of three parts. First, the
strobe is advanced in discrete steps by adjustiﬁg taps
on a delay line until 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 obtained during steps 1 and 2.

1. Command Advanced Read Clock (ARC).

2. Read in sequential head mode for one

minute.

a. If errors occur, perform Shifting Read
Clock Retarded procedure until no
errors occur. Make note of tap set-
tings. Proceed to step 3.
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10.

11,

3-26

b. If errors do not occur, perform Shift-
ing Read Clock Advanced procedure
until errors occur. Make note of tap

settings. Proceed to step 3.
Command Retard Read Clock (RRC).

Read in sequential head mode for one

minute.

a. If errors occur, perform Shifting Read
Clock Advanced procedure until no

errors occur. Make note of tap settings.

Proceed to step 5.

b. 1If errors do not occur, perform Shift-
ing Read Clock Retarded procedure
until errors occur. Make note of tap

settings. Proceed to step 5.

Calculate the new delay tap settings by sub-
tracting the shortest delay (determined from
steps 2 and 4) from the longest delay. Di-
vide the result by two and add this to the
shortest delay, the result is the new delay
setting.

Remove the data separator card from C25.
Remove and discard the plug-in jumpers.

Using #20 bare wire, solder jumper from
B3 pin 14 to terminal determined in step 5.
It is necessary to maintain the timing re-
lationship between C1 and B3. For example,
if final setting requires that C1 tap must be
repositioned counterclockwise by two
terminals from factory-recorded terminal,
B3 tap must be repositioned clockwise by
two terminals from factory-recorded termi-

nal.

Solder a jumper from C1 pin 14 to the ter-
minal determined from step 6.

Reinstall the data separator card in C25.
Set READ CLOCK switch to NORMAL.

Read continuously for three minutes to

verify that no read errors occur.

Shifting Read Clock Advanced

Adjust the data strobe for a more advanced setting
by moving the jumper on selector plug Cl1 counter-
clockwise (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
jumpers must both be moved to maintain the correct
timing relationship between the two delay lines.

Shifting Read Clock Retarded

Adjust the data strobe for a more retarded setting by
xhov-ing the jumper on selector plug C1 clockwise
(longer delay time) by one 2 nsec-tap and moving the
jumper on selector plug B3 counterclockwise (shorte:
delay time) by one 2 nsec-tap. These jumpers must
both be moved to maintain the correct timing rela-
tionship between the two delay lines.

MISCELLANEOUS LOGIC CHECKOUT
Motor Safety Interlock

This procedure verifies that the logic safety inter-
lock will prevent the spindle motor from starting if
the actuator is not completely retracted. Proceed

as follows with a pack installed and START switch

off:

1. Disconnect voice coil yellow lead.
2. Set LOCAL/REMOTE switch to LOCAL.

3. Turn on all circuit breakers.
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7.

8.

CAUTION

While performing following steps, move
heads forward far enough to cause heads
loaded swiich o iransfer, but not far
enough to contact pack. Otherwise, heads
and/or pack may be damaged.

Manually push actuator forward until Heads
Loaded switch transfer. FAULT indicator

Press START switch. Observe the follow-
ing:
a. START indicator shall light. If not,

check switch and its associated inter-
lock.

b. Spindle motor shall not start, If not,

check Pull Motor Relay logic at A18 and
A03.

Press (to extinguish) START.
Retract actuator.

Reconnect yellow lead to voice coil.

Clock/Index Timing

This procedurc verifies correct operation of the 806

kllz clock and the Index timing, Proceed as follows

with a pack installed:

w

Load heads.

Connect oscilloscope channel A to C29-10B
(Odd + Even Dibits).

Connect oscilloscope channel B to B20-9B
(806 kliz Clock).

Observe that waveforms are identical.

(Dibits are not present during Index detec-

" tion portion of disk.) If not, check clock

circuit at D20.

Connect oscilloscope to D26-10B(Index).
Observe that signal is ""1" for 2 usec(£0.5).
If not, check Index detection circuit at D26.

83306700 g

Start/Stop Time

These procedures verify correct operation of the

spindle drive motor and hysteresis brake.

Use a

stopwatch or wristwatch with sweep second hand.

With a pack installed and all covers closed, proceed

as follows:

Press (to light)w switch and
er. Heads shall load when
brush cycle is completed in 25 (£7)

start timer.

seconds.

Press (to extinguish) START switch.
Pack shall come to complete stop in
less than 25 seconds.

Speed Sensing

This procedure verifies correct operation of the

speed detection function. Proceed as follows with a

pack installed:

1.
2.

Load heads.

Connect oscilloscope to back panel A08-7B
(Speed Transducer Output). Sync positive

internal. Calibrate scope trace to ground.

NOTE
Signal must go positive before negative.
If not, reverse wiring contacts in speed
transducer connector.
Observe waveform on oscilloscope. Signal
If not,

check sensor gap as directed in Speed

should be 4 to 7 volts peak-to-peak.

Sensor Assembly Check and Adjustment
procedure in corrective maintenance por-

tion of this manual.

Connect oscilloscope to A08-3B (Speed

pulses). Sync positive internal.

Observe that signal is a ''1"" for 55 (£14)

usec. If not, check X2600 on card at A0S.
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Power Up Blanking

This procedure verifies that the internal Master
Clear is operational during startup conditions. A
pack need not be i{tstalled.

1. Turn off UNIT POWER circuit breaker.

2. Connect oscilloscope channel A to +5 test
point on logic chassis maintenance panel.

Sync positive internal,

3. Connect oscilloscope channel B to back
panel pin B11-10B (Power Up Blanking).

4. Turn on UNIT POWER circuit breaker

while observing oscilloscope.

a. Channel A (+5v) should reach +4. 5v
within 100 ms. If not, check power
supply and regulator A2A5.

b. Channel B pulse width ("1") should be
150 (£50) ms. If not, check delay D100
on card at B11.

MECHANICAL CORRECTIVE MAINTENANCE

ACTUATOR REPLACEMENT

CAUTION

The magnetic field generated by the
magnet assembly is very strong.
Remove watch, rings, or jewelry
you are wearing. Permanent watch
damage will occur if brought near
magnet.

1. Set UNIT POWER circuit breaker to OFF.
2. Remove disk pack.

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

4. Open cabinet top cover.
5. Remove deck top cover.

6. Make note of voice coil leadwire connection

sScheme and disconnect leadwires.

7. Remove velocity transducer plug P4,

3-28

10.

11,

12.

13.

14.

15,

17.

18.

Leadwires to heads loaded switch are
fastened to actuator side with a cable tie,
Cut cable tie to free leadwires.

Make note of heads loaded switch leadwire
connection scheme. Disconnect leadwires.

Remove two screws securing servo preamp
housing cover (Figure 3-17). Remove and
set cover aside.

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

Remove plug P6 on logic card E0 (Figure
3-17).

Install head cam tool (refer to Manually
Positioning Carriage procedure).

Refer to Velocity Transducer Replacement

procedure and remove velocity transducer.

Remove two screws securing forward stop
plate to stop mount (Figure 3-18).

Remove screw securing actuator to magnet

assembly.

Remove three screws (under deck) securing
magnet assembly to deck (screw above
motor mounting plate can not be completely
removed, allow screw to rest on motor

mounting plate).

Fully extend carriage (with head cam tool
installed).
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R/W CHASSIS
PLUG PEBO

: HEAD CABLE
ACTUATOR PLUGS

R/W LOGIC

SERVO
CHASSIS

PREAMP

HEAD MATRIX

VOICE COlL
PLUG P6

LEADWIRES

VELOCITY TRANSDUCER
PLUG P4

HEADS LOADED
SWITCH LEADWIRES
8DI4A

Figure 3-17. Main Deck Topside

CAUTION \ 19. Remove magnet assembly from deck by

When removing magnet assembly, use sliding assempbly straight back from voice

care not to damage voice coil. Do not coil.

place magnet on or near any metal be-

cause it will be almost impossible to 20. Using a 1/4 inch ratchet torque wrench, with
separate the two. Preferably place adapter, and a 3/16 inch ball ended hex

magnet on a wooden table, free of any

metal filings or other metallic objects. driver, remove three screws and washers

Securing actuator to deck.
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CARRIAGE STOP

STOP PLATE

CARRIAGE SHIM

STOP SHIM(S) V
(EACH SHIM IS

010 INCH THICK)
CARRIAGE

EXTENSION ROD
STOP ROD(S)

GAP "B" 003 7O 025 INCH
(CARRIAGE RETRACTED)
STOP ROD SHIM(S)
(EACH SHIM IS
015 INCH THICK)

GAP "A" 010 TO 025 INCH
(CARRIAGE EXTENDED)

ACTUATOR STOP
INSPECTION TOOL

TOOL CORRECTLY INSTALLED WHEN
. TOOL AND CARRIAGE SURFACES
CARRIAGE ALIGNMENT RING ARE TIGHT AGAINST EACH OTHER 8D6A

Figure 3-18. Carriage Stop Adjustment

21. Remove screw and washer securing head NOTE

cable clamp bracket to deck (applicable to
The actuator is mounted ona d‘owel
pin. Lift actuator off dowel pin, and

pull back to remove.

units with in-line heads only).

22, Retract carriage and remove head cam tool.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

CAUTION

The actuator and logic card EO
are removed at the same time,

use care not to damage card

or head cables.
Remove actuator assembly and logic

card E0 to a clean work area.

Remove two screws securing servo pre-
Re-
move and install servo preamp housing

amp housing assembly to actuator.

on replacement actuator.
NOTE

Before removing head cable plugs
from card EO, mark each plug in
the sequence they are removed
(from top plug "0" to last plug
"17", servo head plug was marked
"SERVO" in step 11, do not re-
mark servo plug).

Remove head cable plugs from logic

card EO.

Starting from top of carriage remove
each head/arm assembly and install it
in the same location on replacement
actuator (refer to Head/Arm Replacement
procedure for proper method of head
removal/installation).

Refer to figure 3-18 and inspect re-
placement actuator for presence of

stop rod shims.
installed, proceed to step 28. If

If not shims were

shims are installed, proceed to step 31.

Remove stop rods and install two stop
rod shims (from shim assortment, see

table 3-1) on each stop rod.

Apply one drop of Loctite, Grade C, to
threads of each stop rod. Secure stop

rods to carriage assembly.

Install head cable plugs on logic card
E0, starting with head cable plug
marked 17 (bottom plug).

Connect servo head plug to servo
preamp circuit board.

Install replacement actuator and logic

card E0 on deck. Use three screws to

§3306700 F

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

44,

45,

46.
47.

48.

loosely secure actuator to deck. Con-

nect plug P6 to logic card EO.

Install head cam tool and extend car-

raige.

Install magnet assembly on deck.
Loosely secure magnet to deck using
three screws.

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 while tightening screw.

Retract carriage and remove head cam
tool.

Install head cable clamp bracket using
one screw and washer (units with in-
line heads only).

Connect heads loaded switch leadwires.
Secure leadwires to actuator side using

cable tie through metal pilate.
Perform Carriage Alignment procedure.

Perform Heads Loaded Switch Adjustment

procedure.

Install velocity transducer per Velocity
Transducer Replacement procedure.

Connect velocity transducer cable plug
P4 (figure 3-17).

Connect voice coil leadwires.

Connect servo output plug P8 to servo
preamp circuit board.

Install servo preamp housing cover

using two screws.
Perform Head/Arm Adjustment procedure.
Install deck top cover.

Close cabinet top cover.

BRAKE BELT (V-BELT) S/C 11 & BELOW

Brake

ment of a worn or defective belt.

belt maintenance is limited to replace-
As part

of the replacement procedure the belt tension



is adjusted.

After approximately 150 hours

of drive operation - after belt replacement -~

the tension must be readjusted to compensate

for initial wear-in.

No other brake belt

maintenance is required.

Replacement ’

1.
2.

® 3-32

Press START switch to stop drive motor.

Prepare drive for brake belt replace-
ment,

a. Open cabinet rear door and swing
out logic chassis.

b. Set UNIT POWER circuit breaker to
OFF.

c. Raise top cover assembly.
d. Remove front panel assembly.

Remove two idler springs (drive belt
This allows drive
motor and brake assembly to move for-

tension springs):

ward to facilitate drive belt removal.
Refer to figure 3-19. On older drives,
the second tension spring is located
towards the top of the frame, on the

right side, in the middle of the drive.

Remove drive belt from drive motor
pulley: Reach in from front of drive
and remove drive belt from spindle
pulley. Lift drive belt over drive
motor pulley and 8lide drive belt to-
Leave drive belt

hanging under spindle assembly.

ward front of drive.

Loosen two rear brake plate mounting
screws: From rear of drive, using an
Allen wrench, loosen (do not remove)
two rear brake plate mounting screws

by turning counterclockwise.

Remove pulley cover: Remove screw
securing right side of pulley cover.
Remove screw, lock washer, ground strap,
and second lock washer securing left
side of pulley cover. Set pulley cover
and associated hardware aside. Leave

ground strap hanging.

10.

11.

Loosen belt adjustment screw: Turn
brake belt adjustment screw counter-
clockwise until there is enough move-
ment in the brake mounting plate to

allow brake belt removal.

Remove brake belt: Push forward on
brake mounting plate and remove brake
belt from V-belt pulley and 1lift it up

and off drive motor pulley.
Install new brake belt:

a. Lift new brake belt over top of
drive motor pulley and seat belt
in brake belt groove on lower side
of drive motor pulley.

b. Check brake belt installation on
drive motor pulley by applying
slight backward force on brake
belt while rotating belt back and
forth.
stalled, drive motor pulley rotates

If belt is properly in-
freely. If binding is encountered,
brake belt is wedged between drive
motor, and step 9 must be repeated.

c. Seat new brake belt in V-belt pulley
by pushing brake mounting plate
forward and lifting brake belt
into pulley groove.

d. Pull brake mounting plate towards
rear of machine to hold new belt
in position.

Tighten brake belt adjustment screw:
Using a mirror, observe the position
of the compression spring sleeve.
Turn brake belt adjustment screw
clockwise until sleeve is flush with
motor mounting bracket. This step is
the initial brake belt adjustment.

Repositiondrive belt: From front of
drive, reach in and place drive belt
over and onto drive motor pulley.
Slip drive belt onto spindle pulley.
Push drive motor toward rear of drive

to hold drive belt in place. Patience
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FRONT BRAKE PLATE
MOUNTING SCREWS (2]

DRIVE MOTOR HYSTERES!S BRAKE

PULLEY
REAR BRAKE PLATE

MOUNTING SCREWS (2)

BRAKE BELT

/ADJUSTMENT SCREW

=~ COMPRESSION SPRING
p— SLEEVE (NOTE FLUSH

IT_TI 0O WITH MOTOR MOUNTING
BRACKET)
/ COMPRESSION
5PRING

DRIVE BELT
/ | /

DRIVE MOTOR MOTOR MOUNTING
BRACKET (CUTAWAY)

BRAKE MOUNTING
PLATE
//////////Aiii\\ HYSTERESIS BRAKE

v

7

SPINDLE PULLEY

IDLER SPRING

(DRIVE BELT TENSION)
PULLEY COVER
MOTOR MOUNTING
BRACKET BRAKE BELT
ADJUSTMENT SCREW
V-BELT PULLEY

BRAKE BELT

(V-BELT)
DRIVE MOQTOR

8SIT6A
Figure 3-19. Brake Belt Adjustment
3-32.1 @

83306700 F



12,

13.

14.

15.

16.

17.

18.

® 3-32,

and resourcefulness are helpful in
completing this step.

Reposition idler springs (drive belt
tension springs) removed in step 3.

Start and stop drive motor: Set UNIT
POWER circuit breaker to ON. Press
START switch to start drive motor and
allow heads to load. Press START switch
to stop drive motor and allow drive
motor to stop. Set UNIT POWER circuit

breaker to OFF,

Recheck brake belt adjustment:
a mirror, check position of spring

Using

compression sleeve in relation to

motor mounting bracket. If sleeve is

not flush adjust brake belt adjustment
screw as necessary.

Tighten two rear brake plate mounting
screws.
NOTE
When pulley cover is in place,
it should not contact V-belt
pulley.

Replace pulley cover: Secure pulley

cover to brake mounting plate using
hardware removed in step 6.

Prepare drive for normal operation:

a. Replace front panel assembly.

b. Lower top cover assembly.

c. Set UNIT POWER circuit breaker to ON.
d. Close cabinet rear door.

e. Press START switch to load heads.

Log brake belt replacement and hour
meter reading into machine/site log.

2

Brake Belt Tension Readjustment

This procedure is to be performed after
approximately 150 hours of drive operation
after a new drive belt has been installed.

1. Press START switch to stop drive motor.

2. Prepare drive for brake belt readjust-
ment.

a. Open cabinet rear door and swing

out logic chassis.

b. Set UNIT POWER circuit breaker to
OFF.

c. Raise top cover assembly.

3. Loosen two rear brake plate mounting
screws (refer to figure 3-19): From
rear of drive, using an Allen wrench,
loosen (do not remove) two rear brake
plate mounting screws by turning

counterclockwise,

4. Push forward on, and then release brake
mounting plate to insure freedom of
movement.

5. Tighten two rear brake plate mounting
screwvs.,

6. Prepare drive for normal operation:
a. Lower top cover assembly.

b. Set UNIT POWER circuit breaker to
ON.

c. Close cabinet rear door.

7. Log brake belt tension readjustment
and hour meter reading into machine/
site log.
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BRAKE PAWL ASSEMBLY

Check &

Adjustment (S/N 3151 & Below)

Turn off main breaker.
Lift pack access cover.

Remove disk pack.

Check distance between brake tooth and
pack mounting plate with a feeler gauge.
Distance should be . 010 {(£.002) inch. If

necessary, adjust as follows:
Remove brake access cover.

Adjust back stop screw. (Clockwise to in-

crease distance, or counterclockwise to

decrease distance.)
NOTE

Brake access cover acts as a limit stop
for the brake pawl assembly.

Replace brake access cover and recheck
distance between brake tooth and pack

mounting plate.

S/N 3152 AND ABOVE

S/N 3151 AND BELOW

Figure 3-20. Brake Plate Replacement

83306700
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10.

11.

14.

15.

Check &

Repeat steps 6,7,and 8 until dis-
tance between brake tooth and pack

mounting plate is .010 (%.002) inch.
Install disk pack.

Check distance between actuator
button and bottom protective disk
Distance should
be 0.010 (+0.005,-0.0) inch. If
necessary, adjust as follows:

with a feeler gauge.

Remove disk pack.

Iinsert Allen wrench through hole in
actuator button and turn clockwise
(to increase distance between actu-
ator button and bottom protective
disk) or counterclockwise (to de-
crease distance).

Install disk pack.

Repeat steps 11 through 14 until dis-
tance between actuator button and
bottom protective disk is 0.010

fan ne N Ny R eVals)
[ ¥ >

«VUUIy Vevuy

Adjustment (S/N 3152 & Above)

Turn off main breaker.
Lift pack access cover.
Remove disk pack.

Rotate spindle to a position where
the brake tooth is not under a notch in the
pack mounting plate (Figure 3-20).

Check distance between brake tooth and pack
mounting plate with a feeler gauge. Dis-
tance should be .010 (+.002) inch. If
necessary, adjust as follows:

Remove brake access cover.

Adjust setscrew. (Clockwise to increase
distance,or counterclockwise to decrease
distance.)

Install disk pack.

Check distance between actuator
button and bottom protective disk

with a feeler gauge.



Distance should be 0,010 (+0,005, -0,0)
inch. If necessary, adjust as follows:

10, Remove disk pack.

11, Insert Allen wrench through hole in actuator
button and turn clockwise (to increase dis-
tance between actuator button and bottom
protective disk) or counterclockwise (to
decrease distance).

12, Install disk pack.

13. Repeat steps 9 through 12 until distance
between actuator button and bottom protec-
tive disk is 0,010 (+0,005, -0,0) inch.

Replacement

1. Stop drive motor.

2. Remove disk pack. Leave pack cover

open,

3. Remove five screws securing parking

brake cover to shroud.

4. Remove two screws securing brake plate
assembly and springs to deck casting.

5. Install replacement brake plate assembly

to deck casting with two screws and springs

(Figure 3-20).
6. Install parking brake cover on shroud,
7. Secure cover with five screws.

8. Close pack cover.

CARRIAGE ASSEMBLY

Carriage/Spindle Alignment

The carriage assembly is properly aligned when
carriage motion is along a radial line to the axis of
rotation of the spindle assembly. The following
adjustment is required whenever the five screws
securing the actuator housingto the deck casting are
loosened, or the spindle assembly is loosened from

the deck casting.

3-34

10.

11.

Set UNIT POWER circuit breaker to OFF.

Refer to Head/Arm Replacement procedure
and remove head number 10,

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.

Install head cam tool.
Install carriage alignment ring on spindle,

Slowly extend carriage until carriage align-
ment arm and ring are approximately
aligned as shown in Figure 3-21.

CAUTION

The carriage is aligned by moving
the spindle. The five bolts secur-
ing the actuator to the deck are
not to be loosened.

Check that clearance between ring
and arm tools is as specified in

Figure 3-21.

Loosen three screws securing the
spindle assembly to deck.

NOTE
On units having cutcuts in shroud
(see Figure 3-21) proceed to step
10. On units not having cutouts
proceed to step 1l1.
Using spindle adjustment tool,move
the spindle to obtain the clearance
specified in Figure 3-21. If this
clearance is abtained proceed to step 12.
However, if it is too far out of adjustment
to be corrected in this manner proceed to
step 13.
Using a plastic face hammer, lightly tap
spindle housing (beneath deck) to move
spindle asserbly. If requirements of
Figure 3-21 are met proceed to step 12.
However, if it is too far out of adjustment
proceed to step 13.
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13.

14.

83306700

Tighten the three spindle screws and

recheck clearance. If incorrect re-

peat steps 10 or 11 {(as applicable).

When the clearance is correct pro-
ceed to step 20.

Move the spindle until the dowel pins 16

(Figure 3-21) are centered in the

spindle slots.
17.
Loosen the three screws securing the

actuator housing to the deck.

18.

Loosen the three screws securing

magnet to the deck.

CARRIAGE
ALIGNMENT
TOOL

CARRIAGE
ALIGNMENT
RING

SHROUD
4

J

DOWEL (2)

2N

NOTE

The actuator housing pivots on a
pin located in its base and just
forward of the magnet assembly.
Pivoting motion is tangential to
spindle.

Rotate the actuator to obtain the
clearance specified in Figure 3-21.

Torque (using 55 to 60 in-lbs.) the three

screws securing the actuator housing.

Tighten the three screws securing
the magnet.

©

ACTUATOR
ASSEMBLY

MAGNET
ASSEMBLY

’.//\ SPINDLE

ASSEMBLY

CUTOUTS ARE NOT
ON ALL MACHINES
(SEE CARRIAGE/SPINDLE
ALIGNMENT PROCEDURE)

Figure 3-21.

c

CARRIAGE
: ALIGNMENT
l TOOL

FEELER GAGES INSERTED
HERE (ADJUSTMENT CORRECT

CARRIAGE WHEN GO GAGE FITS SNUG)

ALIGNMENT
RING

85156

Carriage Alignment
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19.

20.

21.

22.

23.

Recheck the clearance and fine

ad-ingt ag inctructs An 1N A
adjucst as 1ncstructe Cp 10 Oorf

11 (as applicable).

Retract carriage, remove head cam

tool and carriage alignment arm.
Remove carriage alignment ring.

Refer to Head/Arm Replacement pro-
cedure and install head removed in
step 2.

Perform Head/Arm Adjustment pro-
cedure.

Inspect read/write heads according
to procedures in Preventive Mainte-
nance section, clean heads if
necessary.

Stop Check

10.

11.

83306700

Stop drive motor.

Remdve disk pack.

Open cabinet top and pack cover.
Remove deck top cover.

Refer to Head/Arm Replacement procedure

and remove head 7.

Install carriage alignment tool on spindle

assembly.

NOTE

When installing actuator stop inspec-

tion tool, hold tool tight against back
carriage sto;; until secured in place
(Figure 3-18).

Install actuator forward inspection tool on
carriage in head position 7, Secure tool

with head clamping hardware.

Install head cam tool (refer to Manually
Positioning Carriage procedure).

Fully extend carriage and hold securely in

place.

Using plastic feeler gage, measure gap "'A"
shown in Figure 3-18. If requirements are
not met, perform Extended Carriage Stop
Adjustment procedure.

Fully retract carriage and hold securely in
place.

C

12,

13.

14,
15.
16.

17.

Using a plastic feeler gage, measure gap
"B" shown in Figure 3-18. If requiremenis
are not met, perform Retracied Carriage

Stop Adjustment procedure.

Remove carriage alignment tool from

spindle.
Remove head cam tool.
Remove actuator stop inspection tool.

Refer to Head/Arm Installation procedure
and install head removed in step 6.

Perform Head/Arm Alignment procedure
on head removed and heads above and

below it.

Carriage Extend Stop Adjustment

Perform steps 1 through 8 of Carriage Stop
Check procedure.
Refer to Actuator Replacement procedure
and remove magnet assembly.

NOTE
Each stop rod shim is .015 inch thick.
Determine the quantity of shims to be

added or removed before removing stop
rods.

Using a screwdriver, remove each stop rod
(Figure 3-18).

NOTE

Remove or replace an equal number
of shims on each stop rod.

Add or remove stop rod shims as required
for each stop rod.

Apply one drop of Loctite, Grade C, to the

threads on each stop rod.
Install stop rods and tighten in place.

Refer to Actuator Replacement procedure

and install magnet assembly.
Perform Carriage Alignment procedure.

Perform Carriage Stop Check procedure.
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Carriage Retrocted Stop Adjustment

1.

[=3]

Perform steps 1 through 8 of Carriage
Stop Check procedure,

NOTE

Each stop shim is .010 inch thick.
Dectermine the quantity of shims to be
added or removed before removing
screws that secure carriage shim.

Remove two screws securing carriage shim
(Figure 3-18).
Add or remove stop shims as required.

Apply one drop of Loctite, Grade C, to the
threads of each screw used to secure car-
riage shim, ,
Install two screws through carriage shim
and stop shims into carriage. Tighten

sScrews.

Perform Carriage Stop Check procedure,

DISK CLEANER ASSEMBLY
§/C 09 WITHOUT PE35634C &BELOW

The disk cleaner cam attached to the brush motor
and the brush cycle switch are the only adjustable
parts of the disk cleaner assembly. Cam adjustment
is performed during brush motor replacement and
should not require further adjustment. Adjust the
brush cycle switch as required. If trouble with the
disk cleaner assembly is not related to the brush

motor or brush cycle switch, replace disk cleaner
assembly.

Assembly Replacement

3-36

Set UNIT POWER circuit breaker to OFF,
Open pack cover.
Remove disk pack.

Open top cover.

Remove five screws securing disk cleaner
cover to shroud (Figure 3-22).
cover,

Remove

10,

11.

12,

13.

14,

15.

17.

18.
19.

Disconnect motor cable plug and brush

cycle switch leadwires.

Using a 1/8 inch hex key, loosen button
head screw securing disk cleaner assembly
to deck (Figure 3-22).

Remove two screws and washers (cable tie
is under one screw) securing disk cleaner

assembly to deck.

Slide assembly away from spindle to clear
button head screw. Pull assembly upwards
and through opening in shroud. Remove

disk cleaner from drive.

Remove brushes from faulty disk cleaner
assembly (Refer to Brush Replacement pro-
cedure in Preventive Maintenance section).

Check brushes for wear (Figure 3-23) and

replace if necessary.

Install brushes on replacement disk cleaner

assembly.
Connect brush cycle switch leadwires.

Connect brush motor cable plug.

Install replacement disk cleaner assembly.
Make sure that slot in base of disk cleaner
engages button head screw,

Loosely install two screws, washers, and
cable tie through base of assembly.

Position disk cleaner to dimensions shown
in Figure 3-22 and tighten three screws
securing assembly to deck (use hex key to
tighten button head screw).

Install a disk pack.

Visually check horizontal alignment of
brushes and brush holder arms with disk
spaces (manually rotate brush holder to
pack edge if necessary).
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SPINDLE

\ ") DISK CLEANER ASSEMBLY

POSITIONED WITH BRUSH
HOLDER FLUSH TO 1/4"

(BOTH ENDS). ENDS MUST

BE PARALLEL TO SHROUD
EDGE TO WITHIN 1/8"

BRUSH HOLDER LATCHED (RETRACTED)
TOP VIEW

DISK CLEANER COVER

SHROUD

RIGHT BELTLINE
BRUSH CYCLE SWITCH
BRUSH MOTOR CONNECTOR

DISK CLEANER ASSEMBLY
TOP VIEW

Figure 3-22. Disk Cleaner

DISK CLEANER COVER

Assembly Replacement

8D37A



20.

21,
22.

23.
24.

Manually move brush holder to latched
(retracted) position under shroud.

Remove disk pack.

Position disk cleaner cover and shroud and
secure cover with five screws.

Close cabinet top cover.

Close pack cover.

Motor Replacement

1.

Figure 3-23.

Remove disk cleaner assembly from unit
(refer to Disk Cleaner Assembly Replace-

ment procedure).

Manually rotate disk cleaner cam clockwise
(from below) until cam timing mark is
opposite the pivot pin in cam follower arm

(Figure 3-23).
Remove two screws and washers securing
brush motor to disk cleaner base. Remove

noise filter.

Remove two screws in hub of disk cleaner
cam.

Hold disk cleaner cam against underside of
disk cleancr base and pull motor shaft out

of cam. Set motor aside.

CAM TIMING
MARK

' DISK

CLEANER CAM
© o

LONG
DOWEL PIN

PIVOT PIN
T3

Cam Position For Removing
Brush Motor Assembly

10.

11,

Switch

With disk cleaner cam held against under-
side of disk cleaner base, insert replace-
ment motor shaft through disk cleaner base
and cam hub.

Replace noise filter and secure motor to
disk cleaner base with two screws and lock-
washers.

NOTE

Before installing the two setscrews in
cam hub, apply Loctite, Grade C, to
the first two or three threads of the
setscrews.

Position disk cleaner cam on brush motor
shaft to achieve the clearance between cam
and large dowel pin as indicated in Figure
3-24. Tighten two screws in cam hub.

NOTE

When the cam timing mark and cam
follower are aligned, switch actuation
should have just occurred.

Manually rotate disk cleaner cam counter-
clockwise (from below) and align cam
follower pin and cam timing mark (Figure
3-25).

Check that brush cycle switch actuation has
occurred. Perform Brush Cycle Switch
Adjustment procedure.

Install disk cleaner assembly (refer to Disk
Cleaner Assembly Replacement procedure).

Check And Adjustment

Set UNIT POWER circuit breaker to OFF,
Remove disk pack.
Open top cover.

Identify and mark leadwires to brush cycle

switch, Disconnect leadwires at switch.

Manually rotate disk cleaner cam clockwise
(from below) to align cam follower pin and

cam timing mark(black line, Figure 3-25).

Loosen two screws securing switch bracket
to disk cleaner assembly.
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10.

11.

12,

13.

14,

ARM
CAM FOLLOWER W

MOTOR SHAFT \
DISK CLEANER CAM —\

I
L

Jutuuutudul

025 + .007
CLEARANCE
(BETWEEN CAM

AND CAM FOLLOWER)

/. i

LONG DOWEL PIN—/

y p—"
LARGE DOWEL PIN—/ //
B

Jicm
zsmp BRACKET

PIVOT PIN

SWITCH MOUNTING BRACKET
RUSH CYCLE SWITCH

TJ127D

Figure 3-24, Disk Cleaner Assembly

Connect the probes of a multimeter (set to
Rx1)across switch terminals marked C and

NC.

Rotate switch away from long dowel pin
(Figure 3-25) until switch transfers (meter
reading goes from 0 ohms to infinity).

Disconnect probes.

Connect multimeter probes to switch

terminals marked C and NO.

Rotate switch in towards the long dowel pin
until switch actuates (meter reading goes
from 0 ohms to infinity). Tighten switch
bracket screws.

Check adjustment by manually rotating cam
20 degrees counterclockwise then clockwise
until timing mark lines up with cam
follower (Figure 3-25). Switch should
transfer, if not, repeat steps 8, 9, and 10.

Disconnect meter probes.

Replace switch if requirements of steps 7,
8, 9, and 10 are not met.

Closc top cover,

83306700 E

Switch Replacement

1.
2.

Set UNIT POWER circuit breaker to OFF,
Remove disk pack.
Open top cover.

Identify and mark leadwires to brush cycle

switch. Disconnect leadwires at switch.

Remove two screws and washers securing
switch bracket to disk cleaner base. Re-

move switch and bracket from unit.

NOTE
Before removing switch from  switch
bracket, note switch position on bracket.
Remove two screws and washers securing

switch to switch bracket.
»

Position replacement switch on switch
bracket and secure switch with two screws
and washers.

Loosely attach switch bracket to disk
cleaner assembly with two screws and
washers.

Perform Brush Switch Check and Adjust-
ment procedure.



TIMING
MARK

FOLLOWER
PIN

8D44

Figure 3-25. Cam Position for
Adjusting Brush Cycle Switch

FIRST SEEK INTERLOCK ASSEMBLY
'S/C 09 WITH PE35634C &ABOVE

The timing motor cam and the interlock switch are
the only adjustable part of the first seek interlock
assembly. Cam adjustment is performed during

motor replacement and should not requite further

adjustment. Adjust the interlock switch as required,

Check

This procedure verifies correct operation of the
first seek interlock assembly. Use a stopwatch or
wristwatch with sweep second hand. With a pack
installed and all covers closed, proceed as follows:

1. Set the LOCAL/REMOTE switch to
LOCAL,

2. Set UNIT POWER circuit breaker to ON.

3. While observing physical unit identification
indicators, press START switch and start
timer. Indicator should light after about
15 seconds. If longer than about 17 sec-
onds, check the following:

e Timing motor cam adjustment
e Interlock switch adjustment

e Logic card at location Al2,

3-40

Assembly Replacement

1. Set UNIT POWER circuit breaker to OFF,
2. Open pack cover.

3. Remove disk pack.

4. Open top cover.

5. Disconnect timing motor cable plug
(Figure 3-26).

6. Identify and disconnect interlock switch
leadwires.

7. Remove two screws and washers securing
interlock assembly to deck (Figure 3-26).

8. Slide assembly away from spindle while
pulley assembly upwards through opening
in shroud. Remove assembly from drive.

9. Connect timing motor cable plug to re-
placement interlock assembly.

10. Connect interlock switch leadwires.

11. Install replacement interlock assembly on
deck. Secure assembly to deck using two
screws and washers.

12.  Perform First Seek Interlock Check pro-
cedure.

Motor Replacement

1. Perform steps 1 through 8 of First Seek
Interlock Assembly procedure then go to
next step.

2. Loosen 2 setscrews securing cam to motor
shaft.

3. Remove 2 screws, wachers, and nuts
securing the timing motor (and 4 -lug
terminal strip) to the mounting bracket
(Figure 3-26. 1), Remove motor and termi-
nal strip.

4. Install replacement timing motor and
terminal strip on mounting bracket as
shown in Figure 3, 26, 1.Secure motor and
terminal strip using 2 screws, washers
and nuts.

5. Install cam on motor shaft as shown in
Figure 3.26. 1.Adjust cam on shaft to get
maximum contact with switch actuator

arm, Tighten setscrews in cam,.
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RIGHT BELTLINE

INTERLOCK SWITCH

MOTOR CONNECTOR

Figure 3-26.

NOTE

Bend capacitor leads midway between
solder joint and where lead goes into

capacitor body. 5

6. Using a needlenose pliers, bend capacitor

leads on terminal strip as shown in Figure

1.

3-26.1.
7. Perform steps 9 through 12 of First Seek
Interlock Assembly Replacement proce-
dure. 3.
Interlock Switch Adjustment
1. Set UNIT POWER circuit breaker to OFF, 4.
2. Open cabinet top cover.
3. Using a number 4 nutdriver, loosen the 2
nuts securing switch mounting bracket
(Figure 3-26. 1)to agsembly bracket.
4, Adjust switch mounting bracket so the
switch activates when the timing motor

cam is tangent with the switch actuator

arm (Figure 26.1). Tighten the left nut

83306700 D

2.

QROUD SIDE COVER

8S134

First Seek Interlock Assembly

(nut that is on adjustment slot in bracket)

first, then tighten right nut.

Perform Interlock Switch Check procedure.

Replacement

Set UNIT POWER circuit breaker to OFF,
Open top cover.

Identify and mark leadwires to interlock
switch, Disconnect leadwire at switch

terminals.

Remove two screws and washers securing
switch to switch mounting bracket. Re-

move switch.

Position replacement switch on switch
mounting bracket as shown in Figure 26.1.

Secure switch using two screws and wash-

ers.

Perform Switch Adjustment procedure.
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TIMING MOTOR

TERMINAL STRIP

RESISTOR
CAPACITOR

—
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/

CAM

ASSEMBLY MOUNTING BRACKET
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o

1
'L

\
£

NUT, FLATWASHER AND
LOCKWASHER

MOTOR CABLE P\k

DRIVE BELT

SWITCH MOUNTING BRACKET

\— NUT AND LOCKWASHER

\ —

INTERLOCK SWITCH

SWITCH MOUNTING SCREWS

8sli4

Figure 3-26.1.Timing Motor/Switch Replacement

Adjustment

1,
2.

3-40.2

Set UNIT POWER circuit breaker to OFF.,
Open cabinet front panel.

NOTE

While inspecting drive belt, also in-
spect brake belt. If required, replace
brake belt per Brake Belt Replacement
procedure,

Inspect drive belt for cracks or worn spots,
If required, replace belt per Drive Belt
Replacement procedure.

Open cabinet rear door.

NOTE

Units having two idler springs
repeat steps 6,7, and 8.

Locate drive belt tension idler spring

10.

(Figure 3-27).

Length of idler spring between spring end
loops must be 5.42(£.12)inch. If adjust-
ment is required, procede to step 7, if not,

procede to step 9.

Loosen two scfews securing idler spring
adjustment bracket to deck.

Reposition idler spring bracket and spring
Tighten

screws and recheck requirements.

until requirements are met.

Close cabinet rear door.

Close cabinet front panel.

Replacement

1,
2,

Set UNIT POWER circuit breaker to OFF.

Remove disk pack.
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IDLER SPRING
ADJUSTMENT
BRACKET

Figure 3-27. Drive Belt Adjusiment

3. Refer to Side Panel Removal/Installation
procedure and remove right (viewed facing

drive front) side panel.
4. Remove static ground spring leadwire.

5. Make note of pack on switch leadwire con-
nection scheme and disconnect leadwires

at switch.

NOTE
Use care when removing drive belt not
to damage pack on switch or static
ground spring.
6. Move drive motor toward spindle assembly
and remove drive belt from drive motor
pulley, then from spindle pulley. Remove

belt from unit.

7. 1Install replacement belt around spindle

pulley.

8. Move drive motor toward spindle assembly
and slip drive belt around drive motor

pulley. Release drive motor.

9. Reconnect pack on switch leadwires and

static ground spring leadwires.

83306700 F

10.

11.

DRIVE

10,

11.

12.

13.

14.

Perform Drive Belt Adjustment procedure.

Install side panel per Side Panel Removal/

Installation procedure.

MOTOR REPLACEMENT S/C 11 & BELOW

Stop drive motor.
Remove disk pack.

Sct UNIT POWER circuit breaker to OFF,

Refer to Side Panel Removal/Instal-
lation procedure and remove both
side panels.

NOT;E
Units having two idler springs
repeat step 5.
Loogen two screws securing idler spring
adjustment bracket to deck (figure 3-27).
Remove idler spring.

Move drive motor towards spindle assembly
and slip drive belt off drive motor pulley.

Disconnect drive motor cable plug P7.

P I

Disconneci hysieresis brake cable plug P2

&

Support drive motor from below and re-
move four screws (note how washers and
bushing comes off each screw) and washers
securing motor mount casting to shock
mounts. Remove drive motor and motor
mount casting from drive.

Turn hysteresis brake adjustment screw
counterclockwise to relieve tension on
brake belt. Slip brake belt off hysteresis
brake pulley and then off drive motor pulley.

Remove four screws securing drive motor

to motor mount casting.

Loosen setscrew in drive motor pulley.

Remove pulley.

Position pulley adjustment tool on motor as
shown on figure 3-25. Slide drive motor
pulley on replacement drive motor shaft
until it contacts pulley adjustment tool.
Tighten both set screws.

Install replacement drive motor on motor
mount casting (orient air exhaust openings
towards hysteresis brake). Secure drive

motor to motor mount casting with four
SCrews.



15.

16.

17.

18,

19.

PULLEY
ADJUSTMENT
TOOL

MOTOR
MOUNT
CASTING

MOTOR
MOUNTING
SCREWS

MOTOR
INCH

Figure 3-28,

Slip brake belt around drive motor pulley
(make sure belt is seated properly on
pulleyl Slip other end of belt around
hysteresis brake pulley.

Turn hystercsis brake belt adjustment
screw clockwise until adjustment nut is
flush with motor mount casting.

Assemble four screws, washers, and
bushings. Lay screws at bottom of drive
cabinet so they will be close at hand when

installing drive motor casting.

Support drive motor from below and posi-
tion motor mount casting below deck on
shock mounts (Figure 3-29). Secure motor
mounting casting to shock mounts with four
screws, washers, and bushings prepared
in step 17.

NOTE

Units having two idler springs,
repeat steps 19 and 21.

Slip one end of idler spring around
spring post on idler spring adjust-

ment bracket (Figure 3-27). Move

PULLEY

05610.02

Motor

HYSTERESIS BRAKE PLATE
MOUNTING SCREWS

PULLEY

BRAKE BELT
TENSION ADJUST

AR EXHAUST
OPENINGS
FACING BRAKE

HYSTERESIS BRAKE
MOUNTING SCREWS
85i54

and Brake Assembly

drive motor away from spindle assembly
while slipping other end of idler spring
spring around spring post on motor
mount casting.

20. Position drive belt around spindle pulley.
Slip other end of belt around drive motor
pulley.

21. Position idler spring adjustment bracket
until length of spring is as shown in Figure
3-27. Tighten two screws securing bracket
to deck casting.

22. Connect drive motor cable plug P7."

23. Connect hysteresis brake cable plug P2,

24. Set UNIT POWER circuit breaker to ON.

25. Install a scratch pack.

26. Start spindle motor. Observe drive motor
for proper operation.

27, Stop drive motor.

28. Remove disk pack.

29, Install sidc panels per Side Panel Removal/

Installation procedure.
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SHOCK MOUNT—

MOTOR
MOUNT CASTING

DRIVE MOTOR

COUPLING
HYSTERESIS BRAKE

Figure 3-28.1.

DRIVE MOTOR REPLACEMENT S§/C 12 & ABOVE

1. Stop spindle motor.

2. Remove disk pack.

3. Set UNIT POWER circuit breaker to OFF.

4. Remove idler springs.

5. Move drive motor towards spindle
assembly and slip drive belt off drive
motor pulley.

6. Disconnect drive motor cable plug P7.

7. Disconnect hysteresis brake cable plug
P2, speed sensor plug P3, and pack on
switch connector.

CAUTION
Do not support motor and brake
assembly on hysteresis brake cup.

8. Support drive motor and brake assembly
from below and remove four screws
holding drive motor to motor mount.
Note that there are two long and two
short screws. (Refer to figure 3-28.1.)
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——AIR EXHAUST OPENINGS

Drive Motor
$/C 12 & Above

10.

11.

12.

13.

14.

,—DRIVE BELT

SPEED SENSOR
PACK SENSOR ASSEMBLY

CABLES (NOT SHOWN)

P2-HYSTERESIS BRAKE
P3-SPEED SENSOR
P7-DRIVE MOTOR

8Y46

Replacement

Loosen both setscrews in drive motor

pulley. Remove pulley.

Remove hysteresis brake assembly as
described in Hysteresis Brake Replace-

ment procedure.

Install hysteresis brake assembly on
replacement drive motor as described
in Hysteresis Brake Replacement pro-

cedure.

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 set screws.

Support replacement drive motor from
below and install on motor mount
casting (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.

Position drive belt around spindle

3-42.1 @



1s5.
16.

17.

18.

3-42.2

AIR EXHAUST
OPENINGS

&)

BRAKE BELT
ADJUSTMENT
SCREW
/
DRIVE
MOTOR

SPEED
SENSOR

MOTOR MOUNT
CASTING

PACK SENSOR
ASSEMBLY

.

CABLES (NOT SHOWN)
P2-HYSTERESIS BRAKE

P3-SPEED SENSOR
P7-DRIVE MOTOR

Figure 3-29. Deck Assembly Bottom Side

pulley, and slip other end of belt
around drive motor pulley. Visually
confirm that drive motor pulley is
aligned with spindle pulley.

Replace idler springs.
Connect drive motor cable plug P7.

Connect hysteresis brake cable plug
P2,

Set UNIT POWER circuit breaker to ON.

19. Install a scratch pack.

8S151A

20. start spindle motor. Observe drive

motor for proper operation.
21. Stop drive motor.

22. Remove disk pack.

HEAD/ARM ASSEMBLIES

Head Inspection And Cleaning

The drive has a positive pressure filtration
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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 follow-
ing reasons only:

e A problem is associated with a specific
head or heads; for example, excessive
data errors.

® Head to disk contact 1is suspected.

e Contamination of pack is suspected (pos-
sibly due to improper storage of the
pack) .

® Concentric scratches are observed on
pack surface.

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, refect 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 pro-
cedure.

2. Inspect head for reddish-brown oxide
deposits.

3. If oxide deposits exist, clean head

per Head Cleaning procedure.

4. TIf head appears scratched or damaged,

refer to Head/Arm Replacement Criteria.
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Head Cleaning

If cleaning of head is required, refer to
figure 3-29.1 and perform the following pro-
cedure. Use care not to damage the preci-

sion 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

~ s -~ ~ 0w

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.

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 3429.1)
from the moistened area to the dry

area.

5. 1Inspect head to determine that oxide
deposits were removed. If deposits
remain but show signs of being removed,

repeat step 4 until deposits are re-
moved. If oxide deposits cannot be

removed, replace head with a new one.

3-42.3 @



If oxide deposits were removed and
head passes inspection criteria (refer
to Head/Arm Replacement Criteria), re-
install head.

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 fo

1.

® 3-42.4

llowing conditions exist:

Consistent oxide buildup on head in-

dicating repeated head/disk impact.

Appreciable oxide buildup located
primarily on edge of ferrite insert.

Wear or scratches over 1/2 of head face
surface.

Audible ping while operating with heads
over disk area, indicating that head is

hitting disk surface.

Oxide deposits cannot be cleaned from
head.

Head or head/arm is damaged.
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CURVED EDGE
HEADARM OF HEAD PAD

DIRECTION
OF
MOTION

PAPER FLAT
SURFACE

DIRECTION
OF
MOTION

S ’,
s\ \
%

MEDIA
CLEANING
SOLUTION

CURVED EDGE
OF HEAD PAD

8PS0

Figure 3-29.1. Head Cleaning Motion

Head/Arm Replacement

1. Set UNIT POWER circuit breaker to OFF.
2. Remove disk pack.

3. Open cabinet top cover.

83306700 E

Remove deck top cover.
Remove head cable plate (Figure 3-30).

Refer to Figure 3-31 and determine loca-
tion of faulty head/arm assembly.
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SCREW(S) SECURING HEAD CABLE CLAMP
PLATE TO CLAMP MOUNTING BRACKET

HEAD CABLE
PLATE

SCREW(S) SECURING
CLAMP TO BRACKET

HEAD CABLE PLUG
(NOTE PLUG KEYING)

HEAD CABLE

HEAD CABLE
CLAMP

SCREW(S) SECURING
HEAD CONNECTOR FLATE TO CLAMP
SCREW(S) SECURING HEAD CABLE  AND PREAMP CARD

CLAMP TO CARRIAGE PLATE LOCATION EOO 8nr 110

Figure 3-30. Head Cable Clamping/Connecting

HEAD/ARM ASSEMBLY

DISK Heao/arM @ CLAMP PLATE
SURFACE  HEAD/ARM REPLACEMENT HEAD/ARM NOTCH
NUMBER NUMBER NUMBER
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DISK
NOTE:
@ DO NOT REPLACE A SHIELDED HEAD/ARM _
WITH A NON-SHIELDED HEAD/ARM., 7J67C

Figure 3-31. Head/Arm Assembly Identification
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7. Carefully remove head cable for faulty head
from head cable clamp (Figure 3-30) and
disconnect related head cable plug at card
EO00.

8. Refer to Figure 3-32 and slide head instal-
lation and removal tool on outer edge of

faulty head/arm assembly.

9. Remove clamp plate securing fauity head/

m mbly to carriage (Figure 3-31).

CAUTION

Observe the following precautions
during remainder of procedure:

a. Do not touch head face. Damage
to gimbal springs may result.

b. Use minimum force when overriding
assemblies tendency to unflex. Un-
necessary force can damage assembly.

c. Use care wheninstalling or removing
an assembly. If assembly is allowed
to unflex, damage to itself or to an
adjacent assembly may result.

d. Keep all contact with adjacent head/
arms to a minimum. This will save
alignment time later.

10. Grasp carriage end of head/arm assembly

(Figure 3-32) between thumb and forefinger.

HEAD INSTALLATION AND
REMOVAL TOOL

ASSEMBLY CARRIAGE END

FLEXED (INSTALLED)
FLEX POINT] OF ASSEMBLYJ

PROFILE]

[« Z A —

\—UNFLEXEO PROFILE
CAM SURFACE
READ/WRITE HEAD FACE

74748

Figure 3-32. Head/Arm Installation and Removal
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11. Grasp other end of assembly (avoid head
face) between thumb and forefinger of other
hand. Carefully remove assembly from

carriage and head cam.

12. Slip installation and removal tool off faulty
head/arm and set head/arm aside.

13. Carefully flex replacement head/arm (see
Figure 3-31 for head/arm assembly part
numbers) until straight and slip headinstal-
lation tool on head/arm as shown in
Figure 3-32.

14, Guide head and tool through head cam and
toward carriage. Engage carriage end of
assembly and receiving slot in carriage.

15. Visually align free end of assembly with
adjacent assemblies.

16. Carefully slip head installation tool free of
head/arm assembly.

17. Install head/arm clamp plate. Torque

clamp plate screws to 4 inch-pounds.

18. Install head cable in cable clamp (Figure
3-31). Make sure cable is oriented simi-

larly to adjacent cables.

19. Install head cable plates.

.

20. Connect head cable plug to logic card E00.

21. Perform Head/Arm Alignment procedure
on replaced head and on heads immediately

above and below it.
Head/Arm Alignment Check

NOTE

The CE disk pack used in the following
procedure must be temperature stabilized.
Pack and drive must be in the same
temperature environment for the 60 min-
ute period immediately preceding
performance of this procedure.

1. Stop spindle motor and remove disk pack.

2. Open rear door and set ON LINE/OFF
LINE/WRITE PROTECT switch to WRITE
PROTECT.

3. Set UNIT POWER circuit breaker to OFF.



11,

12,

13.

14,

15,

16,

3-46

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.

Open pack cover and install CE disk pack.
Close pack cover.

Open rear door.

Install head alignment card in location A21.

Connect OFFLINE TESTER to location C230.

Set UNIT POWER circuit breaker to ON,

Start spindle motor and allow heads to
load. Allow 30 minutes of operation in
this configuration before proceeding to
next step.

Set READ-WRITE/SERVO switch {S2) on
head alignment card to SERVO position.

Connect null meter (mini-voltmeter) to
alignment card test points X and Y.

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.

Set CARRIAGE OFFSET switch on Mainte-

nance panel to NORMAL position.

Set P-N switch (S1) 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 reading should be 0 £50 mv.

Set CARRIAGE OFFSET switch to IN,

NOTE

Polarity of reading may be +400 or -400
in steps 19 or 21, disregard polarity.

Perform step 17 and record reading, except
P-N reading should be 400 (£50) mv.

17,
18,

19,

20,
21,

22,

23.

Set CARRIAGE OFFSET switch to OUT.,

Set READ-WRITE/SERVO switch (S2) on
head alignment card to READ-WRITE posi-
tion. Check that mode light is out.

Command continuous repeat seek between
tracks 240 and 245 for 30 seconds minimum.

Select head being tested.

Record null meter reading with head align-
ment tester switch S1 first in P position,

then to N position. Algebraically subtract
P from N and record result. P-N should

be less than £150 mv.

If P-N exceeds 150 mv, perform Head/
Arm Adjustment procedure.

Repeat procedure for all heads.

Head/Arm Adjustment

Perform this procedure only if the head clamping

screws were loosened, after installation of a replace-

ment head/arm, or if head fails the Head/Arm

Alignment Check procedure.

1,

Perform steps 1 through 12 of the Head/
Arm Alignment Check procedure.

Load heads.
seek between tracks 240 and 245 for 30
seconds minimum.

Command a continuous repeat

Command seek to track 245.

CAUTION

If power is lost with heads loaded damage
to heads and/or disk pack will occur if
heads are not retracted before pack rota-
tion stops.

Connect oscilloscope channel A to TPZ.

Select head to be adjusted. Check that
MODE indicator on head alignment card
is ON.

Loosen clamp screw of selected head and

then torque screw to 4 inch-pounds.

83306700 E



10.

11.

12,

13.

14,

15.

186,

Refer to Figure 3-31 and position head
adjustment tool so that tips of tool straddile
carriage ridge and tool pin engages head/

arm notch,

Adjust head to obtain a balanced dibit pat-
tern (Figure 3-33) on the oscilloscope.
(Point A amplitude equals point B, point C
amplitude equals point C.)

Set switch S1 on head alignment card to
position P.

Position head (using head alignment tool and
null meter set to £50 mv scale) until the
meter reading is 25 mv or less. Record

reading.

Set switch S1 on head:atignment card-to
position N,

Record null meter reading.

Algebraically subtract recorded reading N
from P.

If P-N result exceeds x50 mv, repeat steps
8 through 13 until result is.+50 mv or less.

Repeat steps 5 through 14 for all heads re-
quiring alignment adjustment.

Unload heads by stopping spindle. Reload
and check alignment,

I

S
4

-]

NEUE FREE ..“"...:Na I
- - -4+

Figure 3-33.

74187

Balanced Dibit Pattern

83306700 A

17.

18.

19,

20,
21,
22.
23.

24,

25,
26,

Perform continuous seeks between tracks
240 and 245 for 30 seconds minimum.

Repeat steps 9 (do not reposition head)
through 13.

If P-N result is +75 mv or greater for any
head, repeat steps 9 through 18 for that
head.

Stop spindle motor.

Install deck cover and close top cover.
Remove disk pack.

Set UNIT POWER circuit breaker to OFF'.

Disconnect null meter, oscilloscope and
offline tester.

Remove head alignment card.

Set UNIT POWER circuit breaker to ON and
return unti on ON LINE configuration.

HEADS LOADED SWITCH

Adjustment

1. Set UNIT POWER circuit breaker to OFF,

2. Remove disk pack.

3. Open cabinet top cover and remove deck
cover.

4. Make note of switch leadwire connection
scheme and disconnect leadwires.

5. Connect a multimeter {set to Rx1) 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 travelsbefore contacting retracted
stop. Switch transfer must occur when
carriage is between 0. 100 and 0. 180 inch

of encountering retracted stop.
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10.

11.

12.

If requirement is not met, loosen two
screws securing switch mounting

bracket to actuator housing.
switch and bracket until requirement

Reposition

is met and tighten screws.

Remove multimeter and connect pack on

switch leadwires.
Install deck top cover.

Close cabinet top cover.

Replacement

No special instructions are required for

removal and replacement except, when replac-

ing 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 S/C 11 & BELOW

BRAKE SHAFT

BRAKE
PLATE

BRAKE PULLEY

NOTE

The drive motor mount casting
may have to be loosened in order
to remove brake.

Set UNIT POWER circuit breaker to OFF.

Open cabinet rear door.

Figure 3-34.

10.

11,

PULLEY ADJUSTMENT TOOL

Loosen the two brake plate rear mounting

sScrews.

Disconnect hysteresis brake cable P2.

Turn brake belt adjustment screw
counterclockwise to relieve tension
on brake belt (figure 3-19).

Slip brake belt off brake and drive
pulleys.

Loosen setscrew securing brake pulley
to brake shaft.
check condition of groove.

Remove pulley and

Remove faulty hysteresis brake.

Install replacement hysteresis brake
to brake mounting plate with 3 screws

and washers.

Apply one drop of Loctite, Grade N to
pulley setscrew threads.

NOTE

It may be necessary to loosen

(turn counterclockwise) the brake
belt adjustment screw toc allow
pulling brake back far enough to
perform steps 11 throuth 13.

Pull brake back and slide pulley on
brakeshaft but do not tighten set-

SCrews.

DRIVE MOTOR

PULLEY
7
DRIVE MOTOR
-DRIVE MOTOR SHAFT
85195
Brake Pulley Adjustment
83306700 F



12. Hold pulley adjustment block in posi-

13.

14.

15.

16.

17.

18.

tion shown in figure 3-34. Push brake
forward and adjust pulley on brake-
shaft until adjustment tool seats in

groove of pulley.

When they are mated as shown in figure
3-34 they pulley is aligned. Tighten
setscrew and remove pulley alignment
tool.

NOTE

In step 14 always use new belt

and ensure that brake is far
enough forward that belt can be
replaced without riding it

onto pulley.
Replace brake belt on drive pulley
ensuring that it is seated properly.
Slip other end of belt over brake

pulley.

Position drive belt around spindle
pulley and slip other end of belt

around drive motor pulley.
Replace idler springs.

Connect hysteresis brake cable plug
P2.

Perform Brake Belt Adjustment pro-

cedure.

HYSTERESIS BRAKE REPLACEMENT $/C 12 & ABOVE

1. Stop spindle motor.

2. Set UNIT POWER circuit breaker to OFF.

3. Remove side panel of drive, or if
drive is in line, remove front panel
and air supply.

4. Disconnect hysteresis brake cable P2.
5. Remove four screws attaching hystere-
sis brake assembly to drive motor.

6. Remove hysteresis brake assembly,
observing orientation of brake power
cable.

7. Remove rubber coupling sleeve. Refer
to figure 3-34.1.

83306700 F

DRIVE MOTOR COUPLING

FLANGES

BRAKE
MOTOR
MOUNT

/A N . pa

_/ \_
COUPLING — ' HYSTERESIS

SLEEVE BRAKE

8Y52

Figure 3-34.1. Hysteresis Brake Replacement

10.

11.

12.

13.

14.

15.

S/C 12 & Above

Loosen two set screws securing coupl-
ing flange to hysteresis brake shaft.
Remove flange.

Remove three screws attaching hystere-
sis brake to brake motor mount and re-

move brake.

If necessary to remove flange from
drive motor shaft, loosen two set

screws and slide off.

Install replacement hysteresis brake

on brake motor mount with three screws.

Install coupling flange on hysteresis
brake shaft to meet the requirements of

figure 3-34.1. Tighten two set screws.

Loosely install coupling flange on
motor shaft.

Install rubber coupling sleeve.

Install hysteresis brake assembly on

drive motor using four screws. (Orient

3-48.1 @



16.

17.
18.
19.

brake power cable to connect to P2.)

Tighten set screws in coupling flange
on motor shaft so that flange position

meets the requirements of figure 3-34.1.

Connect hysteresis brake cable P2,
Install air supply and front panel.

Perform Power Down check.

PACK ACCESS COVER SWITCH

To check pack access cover switch, unti

must be running and heads loaded.
access cover per figure 3-34.2.

Lift pack
Spindle

should stop and Start indicator should go

off. If necessary, adjust switch.
Adjustment

1. Power down unit.

2. Remove deck top cover.

3. Loosen screws securing switch mount
to switch adjustment bracket with an
offset Phillips screwdriver.,

4. Adjust switch mount so that switch
contacts open when pack access cover
is raised as shown in figure 3-34.2,
(Up, increase distance; down, decrease
distance.)

5. Tighten screws loosened in step 3.

6. Recheck distance pack access cover

3-48.2

has to be lifted to open switch con-
tacts.

1.25 INCHES
MAX. O

PACK ACCESS COVER

e

SHROUD

® DISTANCE MEASURED FROM RIGHT SIDE

7.

Figure 3-34.2.

PACK ACCESS COVER. 8Dil4

Pack Access Cover
Switch Adjustment

Replace deck top cover.

Repiacement

1.

2.

" Turn off main breaker.

Remove deck top cover.
Disconnect wires attached mini switch.

Remove two screws and associated lock
washers and nuts securing mini switch

to switch mount.

Remove mini switch.

Install new mini switch.

Connect wires disconnected in step 3.

Perform Pack Access Cover Switch Ad-

justment.

Replace deck top cover.
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PACK SENSOR SWITCH v 6.
Check

1. Stop spindle motor. 7
2. Remove disk pack. g.
3. Set UNIT POWER circuit breaker to OFF.

4., Remove cabinet front panel. 9.

5. Identify pack sensor switch leadwires
(figure 3-35).

at switch.

Disconnect leadwires

GROUND SPRING
TERMINAL LUG AND
ADJUSTMENT SCREW

SPEED SENSOR
MOUNTING BLOCK

SPEED SENSOR
GROUND
SPRING

Connect a multimeter (set to Rxl)
across switch terminals.,

Install a disk pack. Multimeter should

indicate 0 ohms,

Remove disk pack. Multimeter should

indicate infinity.

If requirements of steps 7 and 8 are
not met, perform Pack Sensor Switch
Adjustment procedure. If requirements

are met, go to step 10.

/—swwcu MOUNT

§ \
!

GROUND SPRING
MOUNTING
BRACKET

MOUNTING PLATE
/_ ADJUSTMENT
SCREW

. L N
LOCKSHAFT l O ® ®/
1 H A4 U
L
4
L.Jd
? =7 c
0.020 MINIMUM &
WITH PACK
INSTALLED /
ACTUATOR ARM STOP PIN

DIMENSION A
PACK SENSOR SWITCH ADJUSTMENT SCREWS
SWITCH TERMINALS

Figure 3-35.
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MOUNTING PLATE

PACK SENSOR SWITCH 8S25A

Pack Sensor Assembly



10.
11.

12,

Disconnect multimeter leadwires.

Connect pack sensor switch leadwires
to pack sensor switch terminals.

Install cabinet front panel.

Adjustment

-1,
2.

10.

11.

12,

® 3-50

Press (to extinguish light) START switch.
Install a disk pack.
Set UNIT POWER circuit breaker to OFF.

Refer to Side Panel Removal/Installa-
tion procedure and remove right (view-
ed from front) side panel.

Identify pack sensor switch leadwires
(figure 3-35).
switch terminals.

Disconnect wires at

Dimension between actuator arm and
lockshaft must be as specified in

If dimension is as

If adjust-
ment is required, go to step 7.

figure 3-35.
specified, go to step 10.

Loosen mounting plate adjustment screw
(figure 3-35).

Loosen two screws securing ground
spring mounting bracket to switch

mount.

Position mounting plate until dimen-
sion between actuator arm and lockshaft
is as specified in figure 3-35.

Tighten screws.

Connect a multimeter (set to Rxl) to
pack sensor switch terminals (figure
3-35).
If correct go to step 12, if not go
to step 11.

Meter must indicate 0 ohms.

Loosen pack sensor switch adjustment
screws and position switch until
multimeter just indicates 0 ohms.
Tighten screws.

Insert an .01l inch thick feeler gage
between actuator arm and stop pin
{dimension A of figure 3-35).

13.

14.

15.

16.

17.

1s8.

19.

20,

Multimeter must indicate infinity. If
not, go to step 14. If correct, re-

move feeler gage and go to step 17.

Loosen pack sensor switch adjustment
screws and position switch until multi-
meter just indicates infinity. Tighten

SCrews.

Remove feeler gage. Multimeter must

indicate 0 ohms. If correct, go to
step 16. If not, repeat procedure

starting at step 11.

If pack sensor switch was repositioned,
perform step 5 and if further adjust-
ments are required repeat entire
adjustment procedure. If requirements

of step 5 are met, go to step 17.

Disconnect multimeter from switch

terminals.

Connect pack sensor switch leadwires
to switch terminals.

Perform Ground Spring Adjustment
procedure if mounting plate screws
were loosened.

Install side panel.

Replacement

1.
2.

Stop spindle motor.
Remove disk pack.
Set UNIT POWER circuit breaker to OFF.

Refer to Side Panel Removal/Installa-
tion procedure and remove right (viewed
from front) side panel. '

Identify pack sensor switch leadwires.

Disconnect wires at switch (figure 3-35).

Remove two screws, washers and nuts
securing switch to mounting plate

bracket. Remove faulty switch.

Install replacement switch to mounting
plate bracket using two screws, washers,

and nuts. Do not tighten screws.
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Perform Pack Sensor Switch Adjustment
procedure,

SERVO PREAMP PC BOARD REPLACEMENT

1.

2.

10.

11.

12.

13.

14.

Stop drive motor.
Remove disk pack.
Open top cover and remove deck cover.

Remove four screws securing right
shroud side cover.

Remove two screws securing servo pre-

amp cover (figure 3-17), Remove cover.

Disconnect servo head cable plug and
output plug P8 from servo preamp board.

Remove two socket head screws inside
preamp housing. Remove preamp housing

from unit.

Remove two screws securing faulty pre-
amp circuit board to preamp housing.

Install replacement preamp circuit
board to preamp housing, with two pan

head screws. Tighten screws.

Install preamp housing on acutator
using two socket head screws. Tighten

sScrews.

Connect servo head cable plug and
output plug P8 to preamp circuit board.

Using two screws, secure preamp housing
cover to preamp housing. Tighten screws.

Install right shroud side cover using

four screws. Tighten screws,

Install deck cover and close top cover.

SIDE PANEL REMOVAL/INSTALLATION

1.

Set UNIT POWER circuit breaker to OFF.
Remove disk pack.

Release two turnlock fasteners secur-
ing cabinet front panel. Remove and

set panel aside.

Lower two leveling jackscrews in front
base of cabinet until casters contact

floor.
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10.

Open cabinet rear door.

Lower two leveling jackscrews in rear
base of cabinet until casters contact

Close cabinet rear door.

CAUTION

Use care when wheeling drive
cabinet out of line so that
input/ output cables and con-
nectors are not damaged.

floor.

Roll drive clear of adjacent units.
Open cabinet rear door.

Release two quarter-turn fasteners
securing panel side cover. Disconnect
side panel ground wire. Remove and set

panel aside.

Install side panel and return unit to
normal operating position by reversing
steps 1 through 9.

SPEED SENSOR ASSEMBLY

Adjustment

1.
2.

Set UNIT POWER circuit breaker to OFF,
Remove disk pack.

Use feeler gage to check that gap be-
tween sensor tip and pin is 0.003 to
0.007 inch.

If requirement of step 3 is not met,
adjust speed sensor as follows:

a. Loosen jam nut on speed sensor
assembly, figure 3-36.

b. Adjust sensor assembly (clockwise
rotation closes gap, counterclock-
wise rotation widens gap) as required.

NOTE
Tightening jam nut more than 10
inch-pounds can cause damage to

speed sensor assembly.

¢. Torque jam nut to 5 (#1) in.-lbs.
d. Recheck dimension of gap.

Perform Speed Sensing procedure of
Miscellaneous Logic Checkout.



STEEL PIN —\
L

.023¢ .003—]

.

SPINDLE PULLY

LOCK NUT—/
A

SPEED ——)
SENSOR

STEEL PIN MOUNTED

ON SPINDLE PULLEY

SPEED SENSOR PICKUP

D
\/

MOUNTING
BLOCK A - A
ADJUSTMENT

- -~ - SPEED SENSOR POSITION CORRECT

WHEN STEEL PIN AND SENSOR
PICK UP ARE CENTERED AS SHOWN

8Di46A

Figure 3-36. Speed Sensor Adjustment

Replacement

1. Set UNIT POWER circuit breaker to OFF.
2. Disconnect speed sensor cable plug P3.

3. Cut two cable ties securing speed sensor 7.
leadwires to speed sensor mounting bracket.

4. Loosen jam nut on faulty speed sensor as- 8.
sembly. Remove assembly from unit. 9
5. Install replacement speed sensor on speed
sensor mounting bracket, * 10

6. Adjust speed sensor assembly until gap be-
tween sensor tip and pin is 0.003 to 0.007

inch.

3-52

NOTE

Tightening jam nut more than 10 inch-
pounds can cause damage to speed
sensor assembly.

Torque jam nut to 5 (£1) in. -Ib. Recheck
gap.

Connect speed sensor cable plug P3.

Secure speed sensor leadwires to mounting
bracket with two cable ties.

Perform Speed Sensing procedure of
Miscellaneous Logic Checkout,
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SPINDLE AND LOCKSHAFT ASSEMBLY

Field repair of this assembly is limited io replacing

the lockshaft.

If replacing lockshaft does not cor-

rect the problem, replace entire spindle assembly.

Return faulty assembly to factory.

Lockshaft Replacement

10.

11.

12,

Stop spindle motor.
Remove disk pack.
Set UNIT POWER circuit breaker to OFF.

Refer to Side Panel Removal/Installation

procedure and remove either side panel.
Disconnect ground spring leadwire.

Identify leadwires to pack on switch.

Disconnect leadwires.

Remove two screws securing ground spring
mounting block to switch mounting block.

Remove mounting plate adjustment screw

(Figure 3-35). Remove mounting plate.

NOTE

In following step do not remove re-
taining ring securing springs in spindle
assembly (this is retaining ring located
behind flat washer removed in next step).
Remove retaining ring and flat washer from

lower end of lockshaft.

Carefully raise faulty lockshaft out of top
of spindle assembly.

Lower replacement lockshaft into top of

spindle assembly.

CAUTION

Before proceeding, make certain that
lockshaft is free to move downward
against internal spring force. Lock-
shaft must be free and not bind.

Install flat washer and retaining ring on
lower end of lockshaft.
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13.

14.

15.

16.

Spindle

10.

11.

Position mounting plate on switch mount as
shown in Figure 3-35 and loosely secure
secure plate to mount with mounting plate
adjustment screw.

NOTE
Position ground spring mounting bracket
so that contact on end of spring is contaci-

ing lockshaft.

P_’psition ground spring mounting block on
switch mounting block (Figure 3-35) and
loosely secure block with two screws.

Perform Pack On Switch Adjustment pro-
cedure.

Perform Ground Spring Adjustment pro-

cedure.

And Lockshaft Replacement

Stop spindle motor.
Remove disk pack.
Set UNIT POWER circuit breaker to OFF,

Refer to Side Panel Removal/Installation
procedure and remove either side panel.

Identify leadwires to pack on switch and
ground spring. Disconnect leadwires.

Disconnect speed sensor cable plug P3.

Move motor mounting plate towards spindle

to relieve drive belt tension. Remove belt
from drive motor pulley. Release motor

mounting plate.
Remove drive belt from spindle pulley.
Open cabinet pack access cover.

Remove five screws securing brake cover
to shroud (Figure 3-20).

cover.

Remove brake

NOTE

While removing assembly in next step
observe mounting technique used to
secure brake plate assembly to deck.
Remove two screws securing brake plate
assembly to deck casting (Figure 3-20).

Remove and set assembly aside.



e

12.

13.

14,

15,

16.

17.

18.
19.

20.

21.

NOTE

Tighten spindle down evenly over pins,
keeping spindle bottom surface parallel

to deck surface.

Remove three screws (under deck) securing

spindle assembly to deck.

Grasp spindle drive pulley and alternately
push and pull on assembly while applying
upward force to free spindle asgembly from
two round pins driven through spindle
flange and into deck.

Lift spindle assembly up away from deck
being careful not to damage shroud.

Place replacement spindle assembly on deck
(orient flat surface on side of spindle as-
sembly towards drive motor). Position
spindle assembly on pins protruding from
deck and press down on spindle so that pins
begin entering spindle.

NOTE

Tighten spindle down evenly over pins,
keeping spindle bottom surface parallel

to deck surface.

Install three screws and washers to secure
spindle to deck. Tighten screws so that
lateral movement of the spindle is possible.

Perform Spindle Alignment procedure then
go to step 18.

Install drive belt on spindle pulley.

Move drive motor mounting plate towards
spindle assembly and slip drive belt around
drive motor pulley.

Position pack sensor assembly on spindle
assembly as shown in Figure 3-29.

NOTE

Before tightening screws in next step,
position pack sensor assembly as close
as possible to the dimensions shown in
Figures 3-35 and 3-36. Doing this will
minimize adjustment required after
assembly is secured to the spindle.

Secure pack sensor assembly to spindle
assembly with two screws., Tighten screws.

22,

23.

24.

25.
26.

Securé brake plate assembly to deck using
two screws and related brake plate hard-
ware.

Install brake plate cover to shroud using
five screws. Tighten screws.

Connect. ground spring and pack on switch
leadwires.

Connect speed sensor cable plug P3.
Perform the following procedures:
a. Pack On Switch Adjustment.

b. Grounding Spring Adjustment.
c. Speed Sensor Adjustment.

d. Head/Arm Alignment Check

STATIC GROUND S$PRING

Adjustment

1. Set UNIT POWER circuit breaker to OFF,

2. Remove disk pack.

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

4. Visually check that ground spring is ap-
proximately centered on lockshaft (Figure
3-35).

5. If required, loosen screw securing ground
spring to mounting bracket and center
spring as required. Tighten screw,

6. Place a .002 -.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 side panel per Side Panel Removal/

Installation procedure.
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Set UNIT POWER circuit breaker to OFF,
Remove disk pack. -

Refer to Side Panel Removal/Installation
procedure and remove right (viewed facing

drive frent) side panel.
Remove static ground spring leadwire.

Remove screw, nut, three washers, ter-
minal lug and ground spring from contact
mounting bracket (Figure 3-35).

Install replacement ground spring on con-
tact mounting bracket using one screw,
onc nut, three washers, and terminal lug.

Pcrform Static Ground Spring Adjustment
procedure.
Connect ground spring leadwire,

Install side panel per Side Panel Removal/
Installation procedure.

VELOCITY TRANSDUCER REPLACEMENT

—
.

Set UNIT POWER circuit breaker to OFF,
Remove disk pack.

Open cabinet top cover.

Remove deck top cover.

Disconnect velocity transducer cable plug
P4 (Figure 3-37).

Remove two screws and washers securing
velocity transducer end cap to magnet as-
sembly. Retain cap, screws, and spring
(located inside cap).

CAUTION

Use care in the following steps so
that extension rod is not damaged.

Unthread extension rod at point where it

enters rear of head/arm receiver.

Carefully pull transducer magnet and ex-
tension rod out of cap end of transducer

coil/housing.

83306700 E

10.

11,

12.

13.

14.

15.

16.

17.

NN
IS L O o)

Omit steps 9 and 14 if only the

magnet is being replaced.

Remove transducer coil/housing from magnet
assembly.

CAUTION

Replacement velocity transducer magnet
can be rendered unuseable if it comes in
contact with a ferro magnetic object.
Assembly must be moved out of magnet

at least 18 inches before changing direc-
tion. New assembly must not approach
the magnet closer than 18 inches except
from center rear. Do not place trans-
ducer magnet on any metal surface.
Carefully remove replacement transducer

magnet from shipping container.

Place replacement magnet alongside old
magnet to determine correct polarity (like
poles repel). Note which end should connect
to extension rod and return magnet to
shipping container.

Carefully unthread extension rod from old
transducer magnet. Moderate force may be
required since Loctite is on rod threads.

Apply one drop of Loctite, Grade C, to ex-
tension rod threads that mate with transducer
magnet. Observing polarity that was deter-
mined in step 11, thread rod into end of new
transducer magnet.

Slide replacement transducer coil/housing
into magnet assembly.

Insert free end of extension rod into bore

of coil/housing., Slide assembly into coil/
housing until threads of extension rod are
visible behind head/arm receiver.

Apply one drop of Loctite, Grade C, to
extension rod threads. Using a pliers and
only moderate force, install extension rod
in head/arm receiver.

Install head cam tool and fully extend
carriage.

3-55 @



18.

19,

§ 3-56

VELOCITY TRANSDUCER
COIL /HOUSING EXTENSION ROD

VELOCITY TRANSDUCER

END CAP
‘HEAD/ARM
SPRING N RECEIVER
=
v : —
Do —_
| 1T———MAGNET
pa_ ASSEMBLY
VELOCITY TRANSDUCER
MAGNET 7478
Figure 3-37. Velocity Transducer Replacement
Assemble spring and transducer end cap 20. Remove head cam tool.
to magnet assembly using two screws énd 21. Perform Integrator Gain Adjustment

washers.
procedure.

Connect velocity transducer plug P4.
22. Perform Velocity Transducer Gain

NOTE Uniformity procedure.
Transducer polarity is correct when
A28, TP-C swings in negative direction 23. 1o - .
while actuator is manually moved in Perform Velocity Gain Adjustment
forward direction. procedure.
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SECTION 4

DIAGRAMS



INTRODUCTION Flow charts, simplified circuits, and timing dia-
grams ihal describe unii functions are located in
This section contains diagrams that logically de- the Theory of Operation section (refer to Publication

scribe the drive in terms of the functions which the Number 70630400,

unit performs. Schematic diagrams for the logic
cards are located in the Logic Cards Manual (refer
to Preface). Descriptive material for discrete com-

ponent circuits is located in the same manual.
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SECTION 5

WIRE LISTS



INTRODUCTION

Wire lists are divided into two basic categories:
wire wrap wire lists and non-logic wire lists.

WIRE WRAP WIRE LISTS

Wire wrap wire lists provide wire origin/destination
information for the logic back panel and the R/W pin
and guide assembly.

Wires are referenced by logic term origin. Logic
terms are arranged in alpha/numerical order under
Signal Name. The signal name is decoded as

follows:

A2808|2|00

(@D A2808; is the logic term of the inverter,
multiplexer, op-amp, etc., found in the
logic diagrams.

®

2: denotes the various outputs of the same

logic term.

@ 00; indicates daisy chain order of wires
that go ~o various destinations from a single

logic term.

Signal names that begin with a numeral, are mis-
cellaneous wires. These wires generally originate
at some point other than a logic term (switch, bus,

test point, etc.).

83306700 A

Z level denotes the vertical position of a wire on a

pin relative to the wire wrap boara. Two ver
positions are possible. A numeral 1 in this column
indicates the wire is closest to the wire wrap board.
A numeral 2 indicates the wire is farthest from the

wire wrap board. Both ends of a wire are always at

the same Z level.

NON-LOGIC WIRE LISTS

Non-Logic wire lists provide wire origin/destination
information for harness assemblies and various

panéls.
The number identification is used to sequence the
wire list and provide engineering reference for

change order activity.

Wire color coding is as follows:

0 - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 - Violet
2 Nran oo Q . (lwaxvr
3 -~ Orange 8 ~ Gray
4 - Yellow 9 - White

In multi-digit color codes, the first digit denotes
base color and the remaining digits denote tracer

colors.
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[TITLE

DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP (Ref: 76027905) WL | ceoE 020 Sheet 1 of 23 F
SIGNAL NAME
LINE WIRE| 2z
OR NUMBER ORIGIN DESTINATION
NO. IDENTIFICATION (COLORILE VEL
1 A12040 00 A2806B B2902B 1
A12060 B2802B A2510A 1
2 A13000 00 B3016B B2903B 1
3 A13020 00 B3008B JAB006B 1
4 A13020 00 B3009B TA8006A 1
5 A14100 00 C2909B C3007B 1
6 A15040 00 B2906B D3009B 1
7 A15050 B2907B C3008B 1
8 A25000 00 D2107B D2207B 1
9 A25000 00 D2108B D2208B 1
10 A25040 00 C2113B C2213B 1
11 A70000 A2109A A2112A 1
12 A70000 A2111A B2103B 1
13 A70000 A2112B A2115A 1
14 A70000 A2114A B2104B 2
15 A70000 A2114A A2309B 1
16 C16050 A2106A B2008B 1
17 101030 B1110B B1403B 1
104180 B1213B C1504B 1
18 104190 00 B1212A B1405B 1
19 104190 01 B1405B C1504A 2
106230 AJ105A AZ517A 1
20 110010 00 A23134 B2213A 1
21 110030 00 A2316B B2205A 1
22 110050 00 A2314A B2211B 1
23 110070 00 A2315A B2212A 1
24 110090 00 A2315B B2206A 1
25 110110 00 B2210A B2303B 1
26 110130 00 B2210B B2301A 1
27 110150 00 B2208B B2302A 1
28 110170 00 B2208A B2302B 1
7
29 110200 H1809B B2102A 2
\v/'
30 110200 01 BI110A B1809A 2
31 110200 02 B1809A B1809B 1
110210 B2101A B2500A 1
32 110260 00 A2217B A2407A 2
710260 01 A2407A A2514A 1
33 110340 00 A1808A A1808B 1
TI0340 01 A2214A B24009A 1
34 110340 02 A1808B A2214A 2
K@R-0542
5-2 83306700 E



[TITLE WL BOCUMENT NO_[SHEET NO. REV.
LOGIC WIRE WRAP HPDE 7022 2

LiNE I:é%:ﬁf:ﬁ?ﬁ} ORIGIN DESTINATION [ WRE| 2 |

1 110400 00 A0112B B1103A 1

2 110400 01 B1403A B2511A 1

3 110400 02 C2011A D2011A 1

4 110400 03 B1103A B1403A 2

5 110400 04 B2511A C2011A 2

6 110500 B1708B B1808B 2

7 110500 B1806B D0409B 2

8 110500 D0408B D0409B 1

9 110500 D0405B D0408B 2

10 110500 00 B1102B B1508B 2

11 110500 00 B1709B B1808B 1

12 110500 01 B1706B B1709B 2

13 110500 01 B1508B B1509B 1

14 110500 02 B1705B B1706B 1

15 110500 03 B1609B B1705B 2

16 110500 04 B1608B B1609B 1

17 110500 05 B1605B B1608B 2

.18 110500 06 B1605B B1606B 1

19 110500 07 B1506B B1606 B 2

20 110500 08 B1505B B1506B 1

21 110500 09 B1505B B1509B 2

22 110500 06 B1708B D0405B 1

23 110600 00 A0111B A0303A 1

24 110600 01 A0303A A0305B 2

25 119188 88 93038 Fviie i

26 111100 01 A2311A A2311B 2

97 111100 02 A2311A A2512A 1

28 111110 00 A2310B A2510B 1

29 111110 01 A2510B A2815B 2

30 111130 00 A0209A A1807B 1

31 111200 00 A1803A B1106A 1

39 111210 00 A2812B B2304B 1

33 111338 87 A2atan B28098 i

34 111250 00 A2906B B2305A 1

K@R-0542
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[TITLE BOCUMENT NG JSHEET NG REV.
LOGIC WIRE WRAP m- HPDE 7022 3 D

e I:é%:ﬁ[:g%’:a ORIGIN DESTINATION | WRE| 2

1 111269 99 A2204A A2410A 1

9 111280 00 A2306A A2412A 2

3 111280 01 A2209B A2306A 1

4 111280 02 A2412A B2511B 1

5 112500 00 A1804A A1806A 1

6 112600 00 A1802B A1806B 1

7 112700 00 A0312B A1805B 1

8 112800 00 A0811A A1807A 1

9 113040 00 A2817B A2910B 2

10 113040 01 A2816B A2817B 1

11 113040 02 A2910B B2909A 1

12 113400 00 A1808A B2409A 1

13 113400 01 A1808A A2214A 2

14 113500 00 A1802a B2503A 1

15 113500 01 B2503A B2403 2

16

17 114020 B2011B C2910B 2

18 114020 C2910B D2611A 1

19 114030 00 B2510B D2913A 1

20 115050 00 B2512B C3017B 1

21 115060 00 B25124 D3001B 1

22 115140 00 A2516B A2907B 1

23 117050 C2611B C2613B 2

24 117050 C2613B DO0708B 1

25

26

27 118976 00 Ai30s% SILOPE £

28 118130 A1603A C2605A 1

29 119050 00 A1705A D2704B 1

30

31 119060 00 A1602A B1111B 1

32 119070 00 A1602B B1111A 1

33 119080 A1704B D0204B 1

24 119100 00 A1712A JA8102B 1

K@R-0542
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TITLE WL DOCUMENT NO. |[SHEET NO. REV.
LOGIC WIRE WRAP HPDE 7022 4
STGNAL NAME
LINE WIRE | 2z
OR NUMBER ORIGIN. DESTINATION
NO. IDENTIFICATION COLOR|LEVEL|
1 119120 00 A1712B JA8102A 1
119140 A1710B JABI0LE 1
2 119160 00 A1710A JA8101A 1
3 119200 00 Al707A JA8104B 1
4 119220 00 A1707B JA8104A 1
5 119240 00 A1706A JA8103B 1
8 119260 00 Al1706B JA8103A 1
7 119280 00 A1702A . JA8105A 1
119310 00 B1807B B1103B L
8 119310 01 B1103B B1102A 2
121000 00 B2607A B2610B 1
9 121010 00 A2614B B2611B 1
10 121020 00 A2409B A2608A 1
11 121620 01 A2409B B1708A 2
12 121030 00 A2611B C2105B 1
13 121030 01 C1711A D1711A 1
14 121030 02 C2012A D2012A 1
15 121030 03 CiTilA C21i05B 2
16 121030 04 C20124A D1711A 2
17 121050 00 A1702B A2610B 1
18 121080 00 A2613B A2616B 1
121090 A2614A C2214B 1
19 121100 B1806A B2602B 1
20 121100 B1712A B1806A 2
121110 - B17024A D2405B 1
21 121130 00 A1303B A2604R 1
29 121170 00 A1304A A2612A 1
23 121210 00 A1309A B2406B 1
24 121210 00 A2308A B2406B 2
25 121210 01 A2308B B2311B 2
26 121230 00 A1310A B2410B 1
97 121250 00 A2605B B2405B 1
28 121260 A1908A A1910B 1
29 121270 A1910A A2615A 1
30 122060 00 B1804A B2608B 1
31 122090 00 A1305A B2605B 1
32 122090 01 A1311A A1312B 1
33 122090 02 A1308A A1311A 2
24 122090 03 A1306A A1308A 1
KZR-0542
83306700 B 5-5




[TITLE WL GOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP HPDE 7022 5 F
LNE I:é%’:%:f:g%?i ORIGIN DESTINATION  |WIRE 2
1 122090 04 A1305A A1306A 2
9 122090 05 A1302B A1312B 2
3 122090 06 A1302B A1903A 1
4 122110 00 A2617B B2609A 1
5 122130 A1312A C0109A 1
6 122150 A1310B DO106A 1
7 122170 A1308B D0105A 1
8 122190 A1306B D0108A 1
9 122210 A1302A D0109A 1
10 122230 A1305B DO0606A 1
11 135348 oo A1307A B26038 I
12 135328 A13038 C0100A 2
13 122280 00 A1902B A1904B 1
14 123110 00 C1713B C2004A 1
15 125160 00 C2209B C2504B 1
16 125230 00 C2114B JA8108A 1
17 126000 B1903A B1914A 1
126000 CI212B CI2I0A )
18 126010 00 B1902B D0702A 1
19 126030 B1907A B1914A 2
20 126050 D0702B DI1211B 2
21 126050 C1211B D0702B 1
29 126080 DO710B D0710B 1
23 126090 C0913A DO0908A 1
24 126100 C0911A D0905B 1
25 126110 C0912A D0902B 1
26 126120 C0910A D0904A 1
27 126130 CO0710A DO710A 1
28 126140 D0705A DO7124 1
29 126200 00 A1502A C1711B 1
30 127170 00 D2410B D2510B 1
31 127180 00 D2409B D2509B 1
32 127190 00 C2409B C2509B 1
33 127240 00 C2412B C2512B 1
34 138000 01 503088 533074 3
K@BR-0542
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NO. |SHEET NO.

83306700 E

TITLE WL DOCUMENT REV.
LOGIC WIRE WRAP HPDE 7022 A F
LINE SO NOMBER. ORIGIN DESTINATION  |WIRE] 2
NO. IDENTIFICATION COLORJLEVEL
1 128000 02 D0903A D0906B 1
2 128000 03 D0903A D0904B 2
128000 04 DO711A DO907A 1
3 128080 01 D0205A D0402A 1
4 128080 02 D0203A D0205A 2
5 128080 03 D0203A D0206B 1
6 128080 04 D0206B D0207A 2
7 128080 05 B1811A D0207A 1
8 128090 D0506B D0507A 2
9 128090 D0503A D0506B 1
10 128090 01 D0503A D0504B 2
11 128090 04 D0304B D0507A 1
|12 | 128090 05 D0303A D0304B 2
13 128090 06 D0303A D0306B 1
14 128090 07 D0306B D0307A 2
i5 125080 06 DO30TA DO610A 1
16 158130 01 cotoes D040oA !
17 128130 02 C0106B C0109B 2
18 128130 03 C0109B D0106B 1
19 128130 04 D0105B D0106B 2
20 128130 05 D0108B D0109B 2
21 128130 05 D0105B D0108B 1
99 128130 06 D0109B D0606B 1
23 128140 00 CO112A D0204A 1
24 128150 00 DO113A D0202B 1
25 128160 00 DO111A D0205B 1
26 128170 00 DO112A D0208A 1
27 128190 00 CO0113A D0504 A 1
28 128200 00 CO111A D0502B 1
29 128210 00 C0112B D0505B 1
30 158330 00 202054 C07008 i
31 128230 01 C07094 D0304A 2
32 128240 00 C0906A D0302B 1
33 128240 C0906A C0906B 2
34 128250 00 C0905A D0305B 1|
KPR-05£2




[TITLE WL DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP HPDE 7022 7 F
LNE l;é%:ﬁ:f: g%EN ORIGIN DESTINATION  |WRE| 2
1
5 128250 01 C0905 A C0905B 2
3 128260 00 C0908A D0308A 1
4 128260 C0908A C0908B 2
5 128270 00 C0909A DO604B - 1
6
7 128270 01 C0909A C0909B 2
8 129020 CO0107B D1704A 2
129020 D1704A C1704A 1
9 129030 00 AD05024 C01074 1
10 129060 C0103A D1311B 2
11 129060 00 C0103A C1311B 1
12 129070 00 A0503B CO103B 1
13 129100 C0102A D1313B 2
14 129100 00 C0102A C1313B 1
15 129110 00 A0505B C0102B 1
16 199146 00 c01048 C13054 :
17 129150 00 A0504A C0104A 1
18 138188 oo 613048 B63638 I
19 133338 DO10A D GIRE 3
20 129220 00 C1011B D0103A 1
21 129230 00 A0510B D0103B 1
29 129260 D0102A D1013B 2
23 129260 00 C1013B D0102A 1
24 129270 00 A0512B D0102B 1
25 129300 D0104B D10024 2
26 129300 00 C1002A D0104B 1
21 159340 D067TR Do0iA 5
28 129340 00 C1004A D0607R 1
29 129350 00 A0602A D0607A 1
30 130030 _ C0704A D0113B 2
31 130070 C0907A DO0111B 1
32 130110 C0903B DO112B 1
33 130150 C0902B D0110B 1
34 130190 C0904A D0613A 1
K@R-0542
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TITLE

NO. [SHEET NO.

DOCUMENT REV.
LOGIC WIRE WRAP WL | =eoE 7022 8 C
LINE SéGN?‘L NéAME o
R NUMBER ORIGIN DESTINATION

NO. IDENTIFICATION COLOR|LEVEL]
1 130200 A2117B BL707B 1
9 130300 00 B1707A C2514A 1
3 130600 B1604B B2107A 1
4 130700 00 B1604A C2513A 1
5 131000 B1602A B2105A 2
6 131000 A2116A B2105A 1
7 131400 B1603A B2108B 2
8
9 131400 B2108B A1507B 1
10 131500 B1603B C2605B 1
11 131800 B1607B B2106B 2
12 131800 01 A1608A A2616A 2
13 131800 02 A2616A B1607B 1
14 132200 B2112A B2601B 2
i5 132200 Bi5045 B2112A 1
16 132200 C1711B DI711B 2
17 132200 00 A1606B B1504B 2
18 132600 B1502A B2110A 1
19 132600 01 A1604B B1502A 2
20 133000 A2608B B2113B 2
21 133000 B1503A B2113B 1
29 133000 03 A1606A B1503A 2
23 133400 A2609B B2111B 2
24 133400 B1507B B2111B 1
s 133400 03 A1604A B1507B 2
26
27

136060 OOGND B1306B BI1314A 2
28 136060 01GND B1306B B1307B 1
’s 136080 01 A0912A A0907A 2
w0 136090 B1402B B1408B 1

13623 B1313B D1504B 1
31 13624 00 B13124 D1504A 1

13624 01 B1406B D1504A 5
32 136250 _00 B1302B B1108R 1

136230 01 B1108B B1113A 2
33 136260 00 B13024 D15024 1

138%88 01 D1503A D1712B 1

4 i 02 D1311A D1704R 1
K@R-0542
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[TITLE

NO. [SHEET NO.

WL DOCUMENT REV.
LOGIC WIRE WRAP HPDE 7022 9 F
s >OR NOMBER ORIGIN DESTINATION CV(‘;'ESRLE&L
- IDENTIFICATION
1 136260 03 D1304B D1313A 1
2 136260 04 D1011A D1304B 2
3 136260 05 D1004B D1013A 1
4 136260 06 D1002B D1302B 1
5 136260 07 D1502A D1503A 2
6 136260 08 D1704B D1712B 2
7 136260 09 DI1311A D1313A 2
8 136260 10 D1013A B13024 2
9
10 136260 12 D1002B D1004B 2
11 136270 00 B1113B D0804B 1
12 136270 01 D0803B D1211A 1
13 136270 02 D1403B D1412A 1
14 136270 03 D1603B D1612A 1
15 136270 04 D1404B D1604B 1
16 136270 05 D1702B D1803B 1
17 136270 06 D1804B D1812A 1
18 136270 07 D0803B D0804B 2
19 136270 08 DI211A D1403B 2
20 136270 09 D1412A D1603B 2
21 136270 10 D1604B D1612A 2
22 136270 11 D1404B D1702B 2
23 136270 12 D1803B D1812A 2
24 136270 13 D1804B D2003A 2
25 136310 B1313A B1404A 1
26 136350 BI213A B1407A 1
27 142200 00 B1109A B1202B 2
28 142200 01 B1109A B1112A 1
29 142300 B1202A C15134 2
30 142300 00 B1202A C1002B 1
31 142300 01 C1002B C1004B 2
32 142300 02 C1004B C10114 1
33 142300 03 C1011A C1013A 2
24 142300 04 C1013A C1313A 1
K@R-0542
5-10

83306700 E



TITLE DOCUMENT NO. |[SHEET NO. REV.
LOGIC WIRE WRAP Wi HPDE 76 22 10 8
L,%E Sé)GRNﬁtMNBAE'gE ORIGIN DESTINATION C“é’ng el
‘ IDENTIFICATION :
1 142300 05 C1311A C1313A 2
2 142300 06 C1304B C1311A 1
3 142300 07 C1302B C1304B 2
4 142300 08 C1302B C1502A 1
5 142300 09 C1502A C1704B 2
6 142400 00 B1112B C0804B 1
7 142400 01 C0803B C1211A 1
8 142400 02 C1211A C1404B 2
9 142400 03 C1404B C1412A 1
10 142400 04 C1603B C1604B 1
11 142400 05 C1612A C1712B 1
| 12 142400 06 C1702B C1804B 1
13 142400 07 C1803B C1812A 1
14 142400 08 C0803B C0804B 2
15
16 142400 10 C1403B B1112B 2
17 142400 11 C1412A C1604B 2
18 142400 12 C1603B C1612A 2
19 142400 13 C1702B C1712B 2
20 142400 14 C1803B C1804B . 2
21 142400 15 C18124 C2003A 2
22 142600 00 A0313A B1108A 1
23 142600 01 A0302A B1108A 2
24 150200 A2116B D0605 A 2
25 150200 ’ A2116B B2602A 1
26 150200 00 A2607A B1703A 1
97 150200 01 A2607A A2609A 2
28 150200 - 02 A2609A A26158B 1
99 150200 03 A2615B B2602A 2
30 150600 A0210A A2202A 2
150600 B2002A A0210A 1
31 150600 00 A1803B A2813B 1
9 150600 02 A2202A A2405B 1
33 150600 03 A2405B A2813B 2
" 150600 05 A1907A B2004A 2

K@R-0542
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TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP WI. HPDE 7022 1 C
SIGNAL NAME
LINE WIRE | 2z
OR NUMBER ORIGIN DESTINATION
NO. IDENTIFICATION COLORILEVEL
1 150600 06 A1907A B2610A 1
5 150800 00 A0208A Al1805A 1
3 150900 00 A2504A B2401A 1
4
151100 O1 A2205A B2501A T
5 151200 01 A2206A A2511B 1
6 151600 00 A2208A A2306B 1
7 151600 01 A2306B A2507B 2
8 152000 00 A2211A A2914B 1
9 152200 00 A2202B A2913B 1
10 152400 A2210B B2104A 1
11 152400 01 A2307A A2507A 1
12 152400 02 A2507A B2507B 2
13 152400 03 A29058 B25078B 1
152400 05 A2307A A2210B 2
14 153100 00 A2205B A2413B 1
15 153200 00 A22078B B2808B 1
16 153300 00 A2208B B2806B 1
17 153500 00 A2212A A2416A 1
18
19 153800 00 A2204B B2505B 1
160100 00 A2213B A2410B 1
20 160200 00 A2210A B25024 1
21 160300 00 B2411B B2503B 1
29 160500 00 A2415B B2506B 1
23 160500 01 A2407B A2415B 2
160500 02 A2406B B25068B 2
24 161400 00 A2409A B2201B 1
25 161700 00 A2408B A2606B 2
26 161700 01 A2606B C2712B 1
27 161700 03 B2004B C2712B 2
161700 04 A1313B B2004B 1
28 161800 00 A2508A D0207B L
161800 01 A2508A B2404B 2
29 162100 A2512B D1702A 2
30 162100 C1702A DO6L1B 1
31 162100 02 A2412B C1702A 2
32 162200 00 A0605B B2405A 2
33 162200 01 A0604A A0605B 1
34 162200 02 B2405A B2506A 1 -
K@PR-0542
5-12 83306700 C



TITLE WL DOCUMENT NO. [SHEET NO. REV.
LLOGIC WIRE WRAP HPDE 7022 12 C
s I;Eé%:‘_?i(: ?;”T%EN ORIGIN DESTINATION | WRE) 2
1 162300 A2105B B2101B 1
162600 00 L1511B DISI1B T
2 162500 A2508B A1809A 1
162600 02 AL1809B Cl511B 2
3 170200 B2102B B2103A 2
4 170200 B1704B B2103A 1
5 171000 A1506A D0603B 1
171000 01 A1507A AL506A 2
6 171100 A1505B A2515A 1
7 171200 A1508A A2515B 1
8 180300 00 A1913A JA8108B 1
9 180400 00 A1909B JA8106B 1
10 180500 00 A1902A JABL05B 1
11 191600 00 A2104B B2205B 1
12 191700 00 A2103A B2204A 1
13 191800 00 A2102A B2211A 1
14 191900 00 B2109B B2212B 1
15 192000 B2109A B2206B 1
16 192100 00 A2104A B2209B 1
17 192200 00 A2108A B2209A 1
18 192300 00 A2110A B2207A 1
19 192400 00 A2103B B2207B 1
20 192500 00 A2110B A2511A 1
21 192600 00 A2109B B2501B 1
22 K10000 00 B2005B B2204B 1
23 K10010 00 A2216A A2308B 1
24 K10020 00 A2211B A2605A 1
95 k10102 00 A0806B B1104A 1
26 K13010 00 B2005A B2904B 1
27 K13010 00 A2607B B2905B 1
28 K13010 01 A2302A B2005A 2
29 K13010 01 C2709B C2715A 1
30 K13010 02 D0206A D1204B 1
31 K13010 03 A2213A C1204B 1
32 K13010 04 A1703B A2212B 1
33 K13010 05 A2607B C2715A 2
4 K13010 06 C2709B D1204B 2
K@R-0542
83306700 C 5-13



TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP WI. HPDE 7022 13 c
SIGNAL NAME
LINE WIRE | z
OR NUMBER ORIGIN DESTINATION
NO. IDENTIF ICATION COLORILEVEL
1 K13010 07 C1204B D0206 A 2
K13010 08 A2213A A2212B 2
2 K14000 00 C2912B D2609B 1
3 K14001 00 B2203A D2912A 1
4 K14010 00 B2202A C2911B 1
5 K15000 00 B2312A C3013B 1
K16010 B2009B D2610A 2
6 k17010 C2608B D2603B 1
K17020 C2607B C2611A 1
7 K21000 00 A2602A A2617A 1
8 K22000 A2606A DO611A 2
9 K22000 C1513B D1513B 1
10 K22000 A2516A B1811B 2
11 K22000 00 A2203B A2606A 1
12 K22000 00 A2516A B2604 A 1
13 K22000 01 A0603B A2203B 2
14 K22000 02 A0610B JAB8106A 1
15 K22000 03 A0610B AO611A 2
K22000 04 B2604A C1513B 2
16 K22000 04 A0603B A0611A 1
K22020 01 D2013B D2708B 2
17 K26000 C2610A D0703A 1
18
19 K27020 00 C2013B D2508B 2
K27020 01 D2013B D2722B 2
20 K27020 02 D2508B D2708B 1
21 K27030 00 C2415B D2712B 1
22 K27030 01 C2013A C24158 2
23 K27030 02 D2013A D2712B 2
24 K33000 C2411B C2511B 1
K36000 00 B1404B B1203A 1
25 K36000 01 B1203A C1511A 2
K36010 00 B1407B D1511A 1
26 K36010 01 B1303A B1407B 2
L0O1010 00 A2509B B1210A 1
27 101010 01 C1502B D2702B 1
28 1L.01010 02 A0303B A0305A 1
29 L01010 03 A0112A B1310A 1
30 101010 04 A2509B C15028 2
31 L01010 05 A0303B D2702B 2
32 L01010 06 A0112A A0305A 2
33 L01010 08 D1502R B1210A 2
34 L.10300 00 A011B B1106B 1
K@R-0542
5-14 83306700

C



[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP WL | 2eoE 7022 14 C
'FENE STONAL NAME
OR NUMBER ORIGIN DESTINATION WIRE | 2
NO. IDENTIFICATION COLOR|LEVEL,
1 110400 00 A0109B B1107A 1
2 110500 00 A0213A B1105B 2
3 110500 01 B1105A B1105B 1
4 110700 00 A0209B B1104B 1
5 L10700 01 A0802B B1104B 2
6 1.10800 00 A0307B JA8201A 1
7 110900 00 A0306B JA8201B 1
8 111000 00 A0306A JA8202A 1
9 111100 00 A0309B JAB003A 1
10 L11200 00 A0803A JAB003A 1
11 1.11300 00 A0606B JA8204A 1
12 1.11400 00 A0606 A JA8204B 1
13 1.11500 00 A0609B TAS205A 1
14 111600 00 A0B09A JA8205B 1
15 111700 00 A0308A JA8003B 1
16 112010 00 B2701B B2804B 1
112020 A2714B B2702B 1
17 112030 00 B2801B B2901B 2
18 112030 01 B2502B B2801B 1
19 1.13000 01 A3013B JA8005A 1
20 1.14000 00 A2304B C2908B 1
21 L.14010 00 A2303A C2908B 1
118000 C1402A B1812A 1
22 118010 B1812B D1402A 1
23 122000 00 A0607B JA8511A 1
24 123060 C2011B D2003B 1
25 130010 00 A0507B JA8509A 1
26 130020 00 A0506B JA8508A 1
27 130030 00 A0506 A JA8507A 1
28 130050 00 A0509 A TA8505A 1
29 130060 00 A0508A JA8504A 1
30 1.30070 00 A0508B JA8502A 1
130080 00 A0607A JA8503A }
31 131000 A0507A JAS510A
131040 AQ509B JA8506A 1
32 133020 00 A2504B B2213R 1
33 133030 00 A2505B B2202B 1
34 133030 01 B2202B B2203B 2 7
KPR 0542
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TITLE w[ DOCUMENT NO. |SHEET NO. REV.

LOGIC WIRE WRAP HPDE 7022 15
SIGNAL NAME
LINE WIRE | z
OR NUMBER ORIGIN DESTINATION
NO. IDENTIFICATION COLORILEVEL
140000 A0308B JA8203B 1
1 L40100 00 A0307A JA82094A 1
2 150000 00 A0211A A0810B 1
150000 00 AQ905B AQ211A 2
3 L50000 01 A0810B A2203A 2
4 150100 00 A0210B A0802A 1
5 150100 01 A1804B B2504B 2
6 1.50100 02 A0802A A2214B 2
L50100 04 ALB04B B2908A I
7 L50100 05 A2214B B2504B 1
L50200 00 A0910A A0208B 1
8 R02110 B1713B D1804A 1
9 R02120 B1610B D1802B 1
10 R02130 B1612B D1802A 1
11 R02140 B1611B D1612B 1
12 R02150 B1613B D1611A 1
R02160 D1603A B15108B 1
13 R02170 B1512B D16044A 1
14 R02180 B1511B D1602B 1
R02190 D1602A B1513B 1
15 R02200 00 D0813B D1113B 1
16 R02200 01 D1413B D1613B 1
17 R02200 02 D1813B D2002B 1
18 R02200 03 D1113B D1413B 2
19 R02200 04 D1613B D1813B 2
20 R02210 00 D0813A D1113A 1
21 R02210 01 D1413A D1613A 1
22 R02210 02 D1813A D2002A 1
23 R02210 03 D1113A D1413A 2
24 R02210 04 D1613A D1813A 2
25 R0405 C11128B B1412B 1
R04060 C1403A B1408A 1
26 R05010 B1711B DI811A 1
217 R19000 B1813B C0803A 1
28 R19010 B1813A D0803A 1
29 R20000 00 B1713A C1804A 1
30 R20100 00 B1610A C1802B 1
31 R20200 00 B1612A C1802A 1
32 R20300 00 B1611A C1612B 1
33 R20400 00 B1613A C1611A 1
34 R20500 00 B1510A C1603A 1

K@R-0542
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83306700 B

TITLE DOCUMENT NO. |[SHEET NO. REV.
LOGIC WIRE WRAP WL HPDE 7022 16
STONAL NAME =

L,\:';E OR NUMBER ORIGIN DESTINATION WIRE | 2

: IDENTIFICATION COLORILEVEL

1 R20600 00 B1512A C1604A 1

2 R20700 00 B1511A C1602B 1

3 R20800 00 B1513A C1602A 1

4 R20900 00 C0813B C1113B 1

5 R20900 01 Ci413B C1613B 1

6 R20900 02 C1813B C2002B 1

7 R20900 03 C1113B C1413B 2

8 R20900 04 C1613B C1813B 2

9 R21000 00 CO0813A C1113A 1

10 R21000 01 C1413A C1613A 1

11 R21000 02 C1813A C2002A 1

12 R21000 03 C1113A C1413A 2

13 R21000 04 C1613A C1813A 2

14 R22000 00 B1810A C1402B 1
R22010 D1402B B1810B

15 R28000 00 C0802B DO412A 1

16 R28010 00 C0802A D0411A 1

17 R28020 00 CO0804A D0410A 1

18 R28030 D0704B DO711B 2

19 R28030 C1412B DO711B 1
R28030 D1412B C1412B 2

20 R2805 D0412B D0802B 1

21 R2806 D0411B D0802A 1
R300% DOS04A DO410B T

22 R36000 B1303B D1102A 1

23 R36000 00 D1103B D1104B 1

24 R36000 01 D1104B D1112A 2
R36000 02 B1310B DI112A 1

25 R36010 D1102B B1305A 1
R36020 D1104A B1305B 1

26 R36030 B1309A D1103A 1

97 R36040 B1307A D1111A 1

28 R36050 D1112B B1409B 1
R36060 D1403A B1411A 1

29 R40000 00 B1203B C11024 1

30 R40100 00 B1205A C1102B 1

31 R40200 00 B1205B C1104A 1

32 R40300 00 B1209A C1103A 1

33 R40400 00 B1207A Cl111A 1 |e

24 R50000 00 B1711A C1811A 1

KZR-0542
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[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP WL | zeoE 7022 17
LINE SOR NOMBER ORIGIN DESTINATION  |WRE ) 2
NG. IDENTIF ICATION ' COLORILEVEL
1 R70000 00 B1710A C1411A 1
2 R70100 B1710B D1411A 1
3 S11000 00 A2307B B2307B 1
4 511010 00 A2312A A2709B 1
5 $11010 00 A2312B B2305B 1
6 511010 00 A2313B B2306A 1
7 S11010 00 A2316A B2307A 1
8 511020 00 A2712B B2301B 1
9 511020 00 A2317A A2710B 1
10 511020 00 A2713B B2303A 1
11 511020 00 A2317B A2711B 1
12 517010 C2601A C2615B 2
13 $17010 C2614A C26158B 1
14 $17010 02 D2602B C2614A 2
15
16 $18000 00 A1608B A1713B 1
17 518010 A1607B A1711A 1
18 518010 00 A1605B A1711B 1
19 S18010 00 A1603B A1713A 1
20 S18010 00 A1605A A1709A 1
21 519010 A1909A B2107B 2
22 526000 B1907B D0906 A 1
23 26000 B1905B D0905A 2
24 S26000 B1905A D0903B 1
25 526000 B1908B D0907B 1
26 526000 00 B1909B B1911B 1
27 S26000 01 B1909B B1910A 2
28 S26000 02 B1908A B1910A 1
29 526000 03 B1906B B1908A 2
$26000 04 B1910B D0712B 1
30 526010 B1903B D0703B 1
31 526010 04 B1904B B1906B 1
32 S26010 05 B1904B B1906A 2
33 S$6010 06 B1901A B1906A 1
34 $80000 A1913B A2117A 2 _
K@R-0542
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TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP WL | =eoE 7022 18 P
LINE SQ)%N?JIDMN;E“&E ORIGIN DESTINATION  [wee] =
NO. IDENTIFICATION ' ICOLORJLEVEL
1 580000 A2117A C2715B 1
2 580000 A1913B D0505A 1
3 580100 B2105B C2716B 1
4 580100 B2106 A C2713A 1
5 $80100 A1908B B2105B 2
6 580100 A1908B D0506 A 1
7 S$80100 B2107B C2716A 1
8 580100 B2106A D0305A 2
9 580100 B2108A D0507B 2
10 S80100 B2108A C2714B 1
11 580100 A1909A D0503B 1
12 580200 B2113A D0307B 2
13 580200 B2111A D0610B 1
14 580200 B2110B C2712A 1
15 580200 B2112B D0303B 2
16 580200 B2112B C2713B 1
17 80200 B2110B D0306 A 2
18 $80200 B2111A B2311A 2
19 $80200 B2113A C2710A 1
20 $80200 02 B2311A C2711A 1
21 TESTER CONT B1705A D2708A 1
22 T06000 C1510A C1502B 1
23 T22010 00 D1510A D1512A 1
24 T26000 c12124 D1212B 1
25 T26010 D1212A DI1212B 1
26 T26010 D1210A D1212B 2
27 T28000 C1203B C1205B 1
28 T28010 D1203B D1205B 1
29 138890 oo DiZ0sE Difosh i
30 T36000 01 D1503A D1503B 2
31 T37000 D1703B D1705B 1
T37010 00 D1310A D1312B 1
32 T37010 01 D1312B D1312A 2
T37030 00 D1303A D1305B 1
33 737030 01 D1303A D1303B 2
T37050 00 DLO10A D1012B 1
34 T37050 01 D10124 D1012B 2
K@R-0542
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TITLE WI. DOCUMENT NO. [SHEET NO. REV.

LOGIC WIRE WRAP HPDE 7022 19 C
LRE |§é%:§-i{]'£%’g~ ORIGIN DESTINATION ~ |WRE| 2
1 T37070 00 D1003A D10058 1
2 T37070 01 D1003A D1003B 2
3 T60200 D1510A D1512B 2
4 X10000 00 A2215A B2510A 1
5 X10010 00 _A2513B B2201A 1
6 X17000 00 D2706A D2707A 1
7 X17010 00 D0203B D2610B 1
8 X17010 01 D0203B D2707A 2
o X17010 02 B1902A D2706A 2
10 X17020 00 C1912B C2606A 1
11 X17020 01 C1912B C1913B 2
12 X23000 00 A1907B JA8114A 1
13 X26000 A0803B A0811B 1
14 X33010 A1508B D2404B 2
15 X33010 D2404B D2504B 1
16 X50000 00 A2209A B2504A 1
17 X50000 01 B2312B B2504A 2
18 X50000 02 A2911R B2312B 1
19 X60100 00 A2411B B2508B 1
20 X60200 00 B2003B B2404A 1
21 Y10000 09 A0804A B2408B 1
22 100001 A1012B JA8208B 1
23 100002 A1703A JA8411B 1
24 100003 JAB004A JA8412B 1
25 100004 A1012A JA8401B 1
26 100005 A0103B JA8001A 1
27 100006 A0103A JA8001B 1
28 100006 02 A0304B JA8001B 2
29 100006 03 A0103A A0104B 2
30 100007 A0104B JA8004B 1
31 100007 01 A0304A A0311B 1
32 100007 02 A0311B JAB004B 2

100007 04 A0311A A0304A 2
33 100008 A0202B JA8110B 1
34 100009 A0204B JAB002A 1

K@R-0542
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TITLE DOCUMENT NO. |SHEET NO REV.
LOGIC WIRE WRAP WL!| ieoE o2 20 D
SIGNAL NAME
LINE wmq z
OR NUMBER ORIGIN DESTINATION
NO. IDENTIFICATION COLORILEVEL
1 100010 00GND A0812A A0814A 2
100012 00 C1104B C1103B 2
2 10002 01 Cii04B Ci1i2A i
100012 01 C1103B B1210B 1
3 100013 B1109B A1708A 1
100014 B1204A JAB206A 2
4 100014 B1204A B1304A 1
5 100015 B1204B JA8206B 2
6 100015 BI1204B B1304B 1
7 100016 B1206A JA8207A 2
8 100016 B1206A B1306A 1
9 100017 B1208B JAB207B 2
100017 00 B1208B B1308B 1
10 100018 OGND B1206B B1207B 1
100018 B1212B B1206B 2
11 100019 BI1208A JAB208A 2
12 100019 B1208A B1308A 1
13 100020 0GND B1207B B1214A 2
14 100022 C1503B C1505B 2
15 100023 C15034 C1503B 1
16 100032 0GND A1601A A1607A 1
17 100033 00 B1808A C2708A 1
18 100035 B2412A JAB008A 1
19 100036 B2607B JA8107B 1
20 100037 B2603A JA8203A 1
21 100038 B2608A JA8414B 1
22 100039 A1905A D2703B 1
23 100040 C1710A C1712A 1
24 100041 C2514B TA8409A 1
25 100042 C2513B JA8404A 1
26 100044 D2701B JA8508B 1
27 100045 D0408A JA8510B 1
28 100046 D0409A JAB504B 1
29 100047 D0405A JA8506B 1
30 100055 A0502B C2717A 1
31 100056 A0503A D27024 1
32 100057 A0505A D2703A 1
33 100058 A0504B D2704A 1
24 100059 0GND B2310A B2310B 1
K@R-0542
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[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE WRAP Wl HPDE 7022 21
s l:é%:ﬁ:f:ﬁ%g” ORIGIN DESTINATION | WRE) 2
1 100060 OGND B2309A B2309B 1
2 100061 OGND B2309B B2310A 2
3 100062 OGND B2309A B2314A 2
4 100063 B1709A D2705A 1
5 100064 A2809B JA8112B 1
6 100065 A1001A JA8113B 1
7 100067 A2810B JA8111B 1
g 100050 ° ASOT3R 7480058 1
9 100071 D3002B JA8514B 1
10 100072 B2509B JA8408A 1
11 100073 B2508A JA8401A 1
100076 00 JA8014B AD0202A T
12 100085 A0807B JA8109A 1
13 106088 ** 406014 7487098 I
14 100095 B1706A C2711B 1
15 100096 B1609A C2706B 1
16 100097 B1608A C2706A 1
17 100098 B1605A C2707B 1
18 100099 B1606A C2707A 1
19 100100 B1509A C2703A 1
20 100101 f B1508A C2704A 1
21 100102 B1505A C2705A 1
22 100103 B1506A C2703B 1
23 100105 A0203B JA8110A 1
24 100106 A0203A JA8112A 1
25 100107 A0204A JA8002B 1
26 100109 OGND A2401A A2416B 1
27 100112 C1512A C1512B 2
28 100114 C1703A C1703B 1
29 100117 A0511B D2709A 1
30 100118 A0510A D2710A 1
31 100119 A0512A D2711A 1
32 100120 A0513B D2712A 1
33 100121 A0602B C2705B 1
34 100122 C1703B C1705B 2 _
KZR-0542
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TITLE DOCUMENT NO. |SHEET NO. REV.

LOGIC WIRE WRAP WL | eoE 7022 22 c
LINE ;é%:% gh:r\ais'EN ORIGIN DESTINATION | MIRE! 2 |
1 100123 C1310A C13128 1
2 100124 C1312A C1312B 2
3 100125 C1303A C13053 2
4 100126 C1303A C1303B 1
5 100127 C1010A C1012B 1
6 100128 C10124 C1012B 2
7 100129 C10034 C10058 2
8 100130 C10034 C1003B8 1
9 100154 A0809A A0814A 1
10 100155 C2004B D2710B 1
11 100156 A3001B JA8514A 1
12 100157 B3014B JA8501A 1
13 100158 A3002B JA8513A 1
14 100159 B3013B JA85124 1
15 100172 00 C1903A C19124 1
16 100173000 A2301A JA8410A 1
17 100180 00 C1913A C1914A 1
18 100181 00 C20128 C2014A 1
19 100183 00 C25014 C2508A 1
20 100184 A2501A A2517B 1
21 100186 GND A2101A A2107A 1

100189 22158 C2312A 1
22 100191 B1312B B1301A 1
23 100192 JA8114B A0901A 1
24
25 i
26
27
28
29
30
31
32
33
34

K@R-0542
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TITLE SHEET NO. DOCUMENT NO. REV.
READ/WRITE WIRE WRAP WL L HPDE 7246
—
IDENTIRIEATION | COMMENT ORIGIN DESTINATION LE&EL RENARKS
A24050 00 F0408B F0508B 1
A24050 00 F0407B F0507B 1
119100 00 E0303B JE8002B 1
119120 00 E0303A JE8002A 1
119140 00 E0304B JEB8001B 1
119160 00 E0304A JE8001A 1
119200 00 F0311A JE8004B 1
119220 00 F0311B JEB8004A 1
119240 00 F0312A JE8003B 1
119260 00 F0312B JE8003A 1
119280 00 E0116B JE8005A 1
119280 01 F0511B JEB005A 2
120010 00 E0117A F0510B 1
120010 00 E0117A JE8007B 2
120020 00 F0012B F0509B 1
123080 00 E0114B JEB007A 1
125230 00 F0409B JE8008A 1
180300 00 F0107B JE8008B 1
180400 00 F0108B JE8006B 1
180500 00 F0109B JEB8005B 1
K22000 00 F0106B JE8006A 1
L.20000 00 E0006B E0305B 1
1.20010 00 E0007B F0301B 1
1.20020 00 E0008A E0306B 1
1.20030 00 E0008B F0302B 1
1.20040 00 E0307B FO0010A 1
1.20050 00 E0011B F0303B 1
1.20060 00 E0011A E0308B 1
1.20070 00 E0012B F0304B 1
1.20080 00 E0012A E0309B 1
1.20090 00 E0013A F0305B 1
1.20100 00 E0310B F0002A 1
1,20110 00 F0003A F0306B 1
L.20120 00 E0311B F0003B 1
1.20130 00 F0004B F0307B 1
1.20140 00 E0312B F0006B 1
1.20150 Q0 F0007B F0308B 1
1.20160 00 E0313B F0008B 1
1.20170 00 F0009A F0309B 1
120180 00 E0314B F00108B 1 '
Kgr 0513
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p— SHEET NO. DOCUMENT NO. REV.
READ/WRITE WIRE WRAP WL 2 IPDE 72486
WIRE COMMENT ORIGIN DESTINATI z
IDENTIFICATION ON LEVEL REMARKS
1.23020 00 E0005B E0107B 1
1.23020 00 E0003B E0104B 1
X23000 00 E0114A JE8014A 1
Y20000 00 E0113B F0011B 2
100000 00 E0501A JE8014B 1
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TITLE SHEET NO. DOCUMENT NO.
LOGIC HARNESS WL ) HPDE 7928

IDENTIFIER :::: cc‘:)“:: L::::Em LOC:I":)G':" 7 L:::;:::T 'c%g_r REMARKS

1 16 | 2 A2TB2 |14 | A2c11 +

2 16| 0 A2TB2 |1 A2C11 -

3 20 | 2 A2cB2 |2 | A2TBI 6

1

3 20 | 4 A2A2P2 |18 | A2TB4 7

6 20 | 2 A2TB2 |5 | A242p2 | 11

7 20 | 4 A2TB2 |13 | A2A2P2 | 8

] 20 | 2 "A2TB2 |6 A2C6 +

9 20 | 4 A2TB2 |4 | A2A2p2 | 12

10 12 | o A2TBz |2 | A2cs -

11 12| 0|10 A2TB2 |2 | A2TB3 2

12 12| o A2TB2 |1 | A2TB3 1

13 20 | 6 A2TB2 |7 | A2cs -

14 24 | 0 A2PA80-1B DEAD END|

15 12 |2 a2TB2 g | Ascs +

16 20 | 2 A2C5 + | A2R1 T

17 12 | 2 A2C5 + | A2cB2 1

18 16 | 6 A2TB2 |9 | A2c1o -

19 20 | B A2c10 |- | A2R1 B

20 16 | 6 A2c10 |- | A2cB3 1

21 16 | 2 A2TB2 |10 | A2c3 +

22 20 | 2 A2C3 + | A2Rms T

23 16 | 2 A2C3 + | a2cB4 1

24 16 | 0 A2TB3 |2 | A2c3 -

25

26 20| o A2C3 - | a2ms

27 20 | 0 A2C1 + | A2R4

28

29 16 | 0 A2C2 + | A241TB1| 6

30 16 | 6 A2TB2 |11 | A2C1 -

31 20 | 6 A2C1 - | A2Rr4 B

32 16 | 6 A2C1 - | A2cBs 1

33 20 | 6 A2TB2 {12 | A2K5B NO

34 20 | & A2TB2 |12 | A2KS NO

35 20 | o A2TBl |8 | A2A2P2 | 16

36

37 24 | o A2TB2 |5 | A2A2P1 |10

38 24 | 2 A2TB2 {16 | A2A2P1 |6

39 20 | 2 A2L1 2 | azc +

40 20 | 2 A2R2 T | A211 2

KPR 0512
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TITLE SHEET NO. DOCUMENT NO. REV.
LOGIC HARNESS WL ;5 HPDE 7928
IDENTIFIER ::;: CCOD":; L:I'::'H LOC:I::)GNIN wg LOD::'I::‘NAT'ONN'g REMARKS
41 20 2 A2CB1A 1 A2C7 +
12 12 Q 10 | A2TB2 3 A2TB3 1
43 24 2 A2CB1A 2 A2A2P1 13
14 20 2 A2CBIA 2 A2TB1 1
4D 20 2 A2TB1 1 A2PB30 13B
16 20 2 2TB1 1 A2PD30 13B
17 20 6 A21.2 2 A2C9 -
48 20 6 A2R2 B A2L2 2
19 20 | 6 A2CB1B 1 A2C9 -
50 20 6 A2CB1B 2 A2TB1 2
51 20 6 A2TB1 2 A2PA30 2B
52 20 6 A2TB1 2 A2PC30 2B
UN+
33 12 2 A2CB2 2 A2A5 REG
o 24 2 A2CB2 2 A2A3P1 8
53 16 | 6 A2CB3 |2 | A2A7 IRG
56 20 6 A2CB3 2 A2TB1 7
57 12 0 10 A2TB2 2 A2TB3 3
58 20 4 A2TB2 4 A2A3P1 13
359 16 2 A2CB4 2 A2A1TB1| 2
60 16 2 A2CB4 2 A2A8 +
61 16 6 A2CB5 2 A2A1TB1| 10
62 16 6 A2CB5 2 A2A6 -
63 20 6 A2K®6 C A2C2 -
64 20 6 A2K5B C A2C2 -
65 20 6 A2C2 - A2K5A NC
66 20 6 A2C2 - A2A3P1 14
67 12 2 A2A5 REG| A2TB1 3
68 16 2 A2TB1 3 |.OGIC VccH{TOP
69 16 6 A2AT REG | A2TB1 4
70 16 6 A2TB1 4 L.OGIC VccH{TOP
71 16 6 A2TB1 4 OGIC Vcc4{BOT
72 16 2 A2TB1 3 OGIC Vcc{BOT
73
14 24 2 A2A2P2 4 A2C11 +
75 24 2 DEAD END A2C11 +
76 24 2 A2A2P1 8 A2C11 +
77 24 2 A2A3P1 6 A2Cl11 +
78 20 2 A2DS1 B A2C11 +
79 20 2 A2C11 + A2TB1-16
80 24 2 A2DS1 B A2851 Bl

83306700 A



TITLE SHEET NO. DOCUMENT NO. REV.
LOGIC HARNESS WL 3 HPDE 7928
pentirien | 18 oot ewerocarion TR | Toeson | T REMARKS
sl 12| 0o A2C11 - A2C8 +
42
33 24 1 0 A2TBI 3 A2A2P2 | 6
B4 20 | 0 A2TBI1 8 A282 -
85 24 | 0 A2TBI 3 A2A3P1 | 10
356 24 | 0 - | A2TB1 8 A2A2P2 | 1
47 24 | o A2TB1 9 A2CB3 3
38 20| 0 A2TB1 9 A2S1 A2
39 24 | o A2TBI 9 A2DS1 T
90 20| 0 A2TB1 9 |DEAD END
91 20 | 2 A2CS + A2L1 1
92 20| 0 DEAD END DEAD END
93 20 |0 DEAD END DEAD END
94 i2 | o A2CT - A2CY +
95 120 A2CH + | A2C5 -
96
97 16 ] 0 A2TB2 1 A2A5 GND
48 16 | 0 A2TB2 1 A2A7 GND
99 20 | 6 A2C8 - A2L.2 1
100
101
102 1210 A2C8 + A2TB1 9
103 20 | 0 A2A3P1 |7 A2TB1 12
104 20 | © A2X6 2 A2TB1 12
105 20 | 0 A2A2P1 |1 A2TB1 8
106 20 | 2 A2A3P1 |5 A2K5 AL
107 20 | 0 A2K5 BL | A24A3P1 | 4
108 20 ] 0 A2K5 BL | A2A2P2 |2
109 20 | 2 A2A3P1 |2 A2TB1 5
110 24 | 2 A2A3P1 |3 A2A2P1 | 12
111 201 2 A2A3P1 |11 | A2KS 1
112
113 20 2 A2A3P1 1 A2A2P1 7
114 20| 6 A2A3P1 |12 | A2pA80 | 8A
115 20 | 4 A2A2P2 |9 A2TB4 8
116
117 20 | 4 A2A2P2 |5 A2TB1 15
118 24 | 0 A2A2P2 |3 A2PA80 | 2B
119 20| 0 A2A2P1 |5 A2TB4 3
120 201 0 A2TB4 3 AZS1 B2
Klén 0512
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TITLE SHEET NO. DOCUMENT NO. REV.
LOGIC HARNESS i W|= 4 HPDE 7828

T e e e T e . reusns

121 20 0 A2A2P1 3 A2TB4 2

122 20 2 A2A2P1 4 A2TB4 4

123 20 2 A2TB4 4 DEAD END

124 20 0 A2A2P1 2 A2TB4 1

125 20 2 A2A2P1 18 A2TB4 5

126 20 2 A2A2P1 16 A2TB4 6

127 24 0 A2A2P1 11 A2PA80 3A

128 24 0 A2A2P2 10 A2PAS80 3B

129 20 0 A2A2P1 9 A2TB1 14

130 20 kS A2A2P1 14 A2PA80 2A

131 20 2 A2A2P1 15 A2TB1 13

132

133 20 [4] A2CR1 A2TB2 15

134 20 4 A2S1 Al A2PA80 1A

135 24 0 DEAD END A2PAB0 7B

136 24 0 A2CB3 4 A2CB2 4

137 24 0 A2CB3 4 A2PA80 TA

138 24 0 A2CB3 5 A2CB2 3

139 24 0 A2CRB2 5 A2CB1 3

140 24 0 A2CB1 5 A2CB5 3

141 24 4] A2CB5 5 A2CB4 3

142 20 0 A2CB4 5 A2TB1 11

143 20 4 A2S2 L A2PAS80 4B

144 20 2 A2S52 + A2TB1 1

145 20

145A 9 A2PA80 5A A2A1TB1 | 7

145B Q0 A2PA80 5B A2A1TB1 | 6

145C SHL A2A1TB1 | 6
| 146 20

146A BHL. A2A1TB1 | 6

1468 9 A2PAS0 6A A2A1TB1 | 1

146C 0 A2PAS8O 6B A2A1TB1 111

147 20 Q A2TB4 9 DEAD END

148 14 4 A2A6 AC | A2A1TB1 | 5

149 14 4 A2A1TB1 |5 A2K5A NO

150 12 0 A2TB3 1 LOGIC GND

151 12 0 A2TB3 2 LOGIC GND

152 12 V] A2TB3 3 LOGIC GND

153 12 0 A2TB3 4 LOGIC GND

154 20 Q A2TB4 10 A2PAS0 | 4A

— xﬁn os12
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TITLE SHEET NO. DOCUMENT NO. 3
DECK HARNESS (REFER 77383500) WL HPDE 7338 D
menmirin [ Y1TE [coun wine | OReN e newancs
1 24 | 4 A3P2 1 A2TB1 | 15
2 24 | 0 A3S8 c A3S6 c
3 24 | 0 A3S6 c A3P2
4 24| 0 A3P2 2 A2TB1 | 8
5 24 | 4 A3S8 NC | A3P5 2
6 24 | 4 A3P5 2 A2TB: | 7
7 24 | 1 A3P5 1 A2TBa | 8 J
8 24 | 4 A3S6 NC | A2TB1 | 12
L 24 | 0 A3S8 NO | A2PA81|10A
10 24 | 4 A3S6 NO | A2pA81|12A
11 24 | 0 A3S4 c A2TB1 | 9
12 24 | 0 A3S4 NC | A2PA81|10B
13 24 | 0 A3S1 C A2TB1 | 11
14 24 | 0 A3S1 NO | A2TB1 | 10
15
16
17
18 24 | 6 L&;\échNE ,B 1%1;\; DEAD ENI]
19 24 | 4 DEAD END DEAD END
20 24 | 4 DEAD END DEAD END
21 Al A3PESO |[1A | A2pas1 | 1A
22 4 1B A 1B
23 24 24
24 2B 2B
25 3A 3A
26 3B 3B
27 4A 4A
28 4B 4B
29 5A 54
30 5B 5B
31 6A 6A
32 6B 6B
33 7A 74
34 1B 78
35 84 8A
36 viv M 8B v 8B
37 24 | 4 A3PES0 | 9A | A2PA81 | 11A
33 24
38A 4 A3PES0 |14a] A2PA81 | 144
388 2 A3PES0  114r| aopasy | 14B
x@a o512
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TiTLE rs SHEET NO. DOCUMENT NMO. REV.
DECK [IARNESS wL 2 HPDE 7338
IDENTIFIER ::;2 Cct:;.:: L:::?EIH Loc :‘:::N ﬂ& LOD:AS':I:‘N‘TIONPN'T' REMARKS
39 24
39A 0 A3PS 1 A2PAS1 9B
398 4 A3P3 2 A2PAS81 9A
10 20
A0A 9 A3J4 1 A2PA8L 12B
.40B 0 A3J4 2 A2PASB1 11B
[ 10C BHI.1] A3Jd 3 A2PAS81 13B
" 41 14 ] 4 A3TB1 1 A2K5A C
¢o42 141 A3TB1 2 | A2A1TB1| 7
13 20
134 9 A3PS 4B | A2TB1 6
13B 0 A3PS 3B | A2TB1 7
43C BHLI] A3PS8 3A | A2TB1 8
14 24
144 :I\’TI. A3PS8 1B | A2PD29 3B
14B SHL A3P8 1A | A2PD29 | 4A
45 24
15A CNTR A3P8 2B | A2PD29 5B
15B BHL A3P8 2A | A2PD29 | 4B
16 24
16A 0 A3PE1 9B | A2PC17 | 9B
16B 1 A3PEL 10B| A2PC17 | 9A
17 20 | 2 A3P6 1 A3FL3 |OUT
48 24 | 2 A3PF6 13B| A3FL3 |OUT
49 20 | 6 A3P§ 3 A3FL4 |oUT
50 24 | 6 A3PES6 2B | A3FL4 {OUT
51 20 | 0 A3P6 (4 A2TB1 9
52 24
524 4 A3P6 5 A3PE2 13B
32B 0 A3P6 6 A3PE2 14B
53 16 | 2 EI/I‘XSSIS +Vee| A3FL1 __ |OUT
RIW
54 16 | 6 CHASSIS [-Vec| A3FL2 ouT
35 20 | 2 A3PF1 13B| A3FL5 ouT
36
517 20 | 2 A3FL1 IN | A2TB1 3
38 20 1 6 A3FL2 IN | A2TB1 4
59 20 | 2 A3FL3 IN | A2TB1 1
60 20 | 6 A3FL4 IN | A2TB1 2
61 20 | 2 A3FL5 IN | A2TB1 13
xﬁa o512
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TITLE SHEET NO. DOCUMENT NO. REV.
DECK HARNESS WL 3 HPDE 7338

IDENTIFIER ::;: CCOOL(;.E‘ L:‘MR;H LOCAOTRI:)G':N P')g Lon::_l:::‘"rlouﬂg'—' REMARKS

62 24

524 CoND ASPES | 9B | A2PD22 | 1B

62B HLI] A3PE5 | 9A | A2PD22 | 1A

63 24

654 | COND A3SPE5 | 8B | A2PD22 | 2B

638 KHLT A3PE5 | 8A | A2PD22 | 2A
T 24 }

64A 5H1.1) A3PFi | 4A | A2PC23 | 9A

64B COND A3PF4 | 4B | A2PC23 | 9B

65 24

65A SHLI A3PE4 | 3A | A2Pc23 | 11A

65B CON. A3PF4  |3B | A2pc23 | 11B

TATN FR GXD

66 BRD | 47 DECK GND|WHITE BLK GND

67 BRD |38, 4( R/W PANHL GND DECK | GND

68 24

68A 0 A2TB4 |9 |DEAD END

68B 4 A2TB1 5 |DEAD END

th os12
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e - wi SHEET NO. DOCUMENT NO.
CONTROL PANEL il S HPDE 7861
ORIGIN DESTINAT
IDENTIFIER ::;: c&‘:: L:::u Coearion |78 LOCATIONN‘ o A REMARKS
1 24 | 2 A2TB1 5 A4DS5A | T
2 A 2 A4DS5B T A4DS5A T
3 2 A4DS5B |T | A4DssA | T
1 2 A4DS4B T A4DS4A T
3 2 A4DS4B T A4DS2A T
6 2 A4DS2B T A4DS2A T
7 2 A4DS2B T A4DS1A T
8 2 A4pS1B T | Aapsia T
Y 2 A4DS1B T A4DS3A T
10 2 A4DS3B  |T | A4DS3A | T
11 2 A2TB1 16 A4DS6B T
12 2 A4DS6A |T | A4DS6B | T
i3 0 A4DS6A |B | A4DS6B | B
14 0 A2TB1 14 A4DS6B B
15 0 A4DS6A B A4STA NO
16 0 A2TB1 10 | A4S7A C
17 2 A2TB4 6 A4S7B NO
18 2 A2TB4 4 | A4STB c
19 2 A2TB4 5 | A4STB NC
20 0 A2PA82 8B [ A4S7C NO
21 0 A2PA82 3A | A4S1 NO
22 4 A2PA82 |5A | A4DS1A [ B
23 4 A2PA82 5B A4DS_1B B
24 4 A2PA82 [9A | A4DS5A | B
25 4 A2PAS82 3B A4DS5B B
26 4 A2PA82 4A | A4DS3A B
27 4 A2PA82 4B A4DS3B B
28 4 A2PA82 1A | A4DS4A | B
29 4 A2PA82 1B A4DS4B B
30 4 A2PA82  |2A | A4DS2A | B
31 4 A2PA82 2B A4DS2B B
32 4] A2TB1 8 A457C C
33 0 A4S1 C A4S7C C
34 0 A4S1 C | A4s? o]
33 0 A3S3 C A4S2 C
36 0 A3S3 C | A4s4 C
37 0 A4S5 C_| A4s4 c
38 0 A4S5 C A4S6 C
39 M 4 A482 NO | A2PA82 6A
10 24 4 A453 NO | A2PA82 6B

83306700 A



TITLE SHEET NO. DOCUMENT NO. REV.
CONTROL PANEL wL 2 HPDE 7861
ORIGIN DESTINATION
penmien 41 fcouom wie | ot ] o ReuaRs
11 24 4 A4S84 NO | A2PAS82 7A
42 24 4 A 485 NO | A2PAS82 B
43 24 4 A456 NC | A2PA82 8A

xﬁl 0512
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TITLE SHEET NC. DOCUMENT NO. REV.
1/0 PANEL (REF: 77472200) Wi 1 HPDE 7970 A
wenTirien (S (COOMWRE L _ZEEN Lo"::;g‘n‘"“& REMARKs
1 24 | 2 {59 | A2TB4 5 I A5J1 N
2 24 | 2 |59 | A2TB4 4 1 A5J1 M
3 24 | 2 | 59 | A2TB1 16 |1 A5J1 H
4 24 | 2 |59 | A2TB4 1 1 A5]1 P
5 24 | 2 | 59 | A2TR4 3 I A5J1 J
6 24 | 2 |59 | a2TBa 2 I A5J1 K
7 16 | 0 | 53 | A2TB3 10 | 14571 S
8 24 | 0 |59 | A2TB3 10 | 1A5J1 J
9 24 | 0 |59 | A2TB4 10 | IA571 )
10 24 50
10A 0 A2PC10  |6B | I A5J2 1
10B 4 A2PC10 _|6A | I A5J2 4
11 24 50
11A 0 A2PC10 | 7B | 14532 2
uB 4 A2PC10 | 7A | I A5J2 5
12 24 50
124 0 A2PC10 |8B |1 A5J2 8
12B 4 A2PC10 _18A |1 A5J2 12
13 24 50
13A 0 AZPC10 _|9B | I A5J2 3
13B 4 A2PC10 | 9A | 1 A5J2 7
14 24 50
14A 0 A2PC13  |6B | I A5J2 10
14B 4 A2PC13  |6A | 1.A532 13
15 24 50
154 9 A2PC13  17B | IA5J2 11
15B 4 A2PC13  |7A | I A5J2 14
16 24 50
16A 0 A2PC13  |8B | I A5J2 16
16B 4 A2PC13 |8A | I A5J2 20
17 24 50
17A 0 A2PC13 9B |1 A5J2 15
17B 4 A2PC13  l9A | 1A5J2 18
18 24 50
18A 0 A2PC17 6B | I A5J2 17
18B 4 A2PC17 |6A | I A5J2 21
19 24 50
19A 0 A2PCi12 |8B | IA5M u
198 4 A2PC12 |8A | IA5J1
20 24 50
x}h o512
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TITLE SHEET NO. DOCUMENT NO. REV.
1/0 PANEL WL 2 HPDE 7970 A
IDENTIFIER :II:: c;)l;? LVE’::;H LOCAOTRO:)GNIN [ LOD::'I::‘NAHO%T REMARKS
207 0 A2PC15 |8B | I A532 75
201 1 A2PC15 |[8A | I A5J2 78
21 21 50
21A 0 A2PC8 5A | I A5J2 67
218 4 A2PC8 5B | I A5J2 72
22 24 50
224 0 A2PC8 BA | I A5J2 73
22B 1 A2PC8 6B | I A5J2 76
23 24 50
234 0 A2PC8 TA | TA5J2 74
23B 4 A2PC8 [7B | IA5J2 77
24 24 50
24A 0 A2PC15 | 9B | TA5J2 25
24B 4 A2PC]15 [ 9A | TA5J2 22
25 24 50
25A 0 A2PCS8 8A | I AsJ2 53
25B 4 A2PC8 8B | I A5J2 56
26 24 50
26A A2PCi5 | 6B |IASJ] B
268 A2PCI5 | 6A | TA5J1 b
27 24 56
274 0 A5PC20 [10A[ IA5J2 41
278B 4 A5PC20 [10B]| IA5J2 44
28 24 50
28A 0 A2PCl4 [ 9A | I A5J2 46
28B 4 A2PC14 [ 9B | I A5J2 49
29 24 50 \
29A 0 A2PC14 | 8A | I A5J2 48
29B 4 A2PC14 |8B | I A5J2 51
30 24 50
304 A2PCl14 [10A| JA5J2 59
30B A2PCl4 [10B| IA5J2 |63
31
31A
31B
32
32A
32B
33 24 50
33A 0 A2PC16  [5A | 1 AsJ2 28
KOR 0512
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TITLE SHEET NO. DOCUMENT NO. REV.
1/0 PANEL WL 5 HPDE 7070 A
ORIGIN DESTINA
IDENTIFIER ::;: CCOO'.: L:I';?H LOCATION f& LOCA;N:N Tm; REMARKS
338 4 A2PC16 | 5B | 14572 31
34 24 50
34A 0 A2PC16 | 6A | 1A532 24
34B 4 A2pc16 | 6B | 1 As2 27
35 24 50
35A 0 A2PC16 | 7A | I A5J2 29
35B 4 A2PC16 | 7B | I A5J2 32
36 24 50
36A 0 A2PC16 | 8A | T A5J2 23
368 4 A2PC16 | 8B | I A5J2 26
37 24 50
37A 0 A2PC16 | 9A | I A5J2 30
i 37A 4 A2pc1s | 9B | 1 AsJ2 33
38 24 50
38A 0 A2PC16 | 10A] T A5J2 34
38B 4 A2PC16 | 10B| I A5J2 37
39 24 50
39A 1o A2PC18  15A | I ASJ2 40
39B 4 A2PC18 | 5B | 1 A5J2 43
40 24 50
40A 0 A2PC18_ |6A | T A5J2 36
408 4 A2PC18  |6B | T A5J2 39
41 24 50
41A 0 A2PC18 | 8A | T A5J2 35
41B 4 A2PC18 _ |8B | T A5J2 38
42 24 50
424 0 A2PC18 | 9A | T A5J2 52
428 4 A2PC18 | 9B | I A5J2 55
43 24 50
43A 0 A2PC17 _|8B | 1 A5J1 AA
438 4 A2pCci7 [8A [ 1 A5 z
44 24 50
44A 0 A2PC17 | 7B | T A5J1
44B 4 A2PC17 _ |7A | 1 A5J1
45 24 50
454 0 A2PC15 | 7B | I A5J1 E
15B 4 A2PC15 [ 7A | T AS5J1 H
46 24 56
46A Q A2PC11 |10A[JA5J1 C
ng 24 4 =0 A2PC11 |10B|IA5J1 E
B | (o] mer v (9

KPR 0512
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5=38

TITLE SHEET NO. DOCUMENT NO. REV.
I/0 PANEL WL 4 HPDE 7970 A
IDENTIFIER :::: %%L:: L::g" Loc::::" o5 LOD::;:‘N’"'W;N— REMARKS
48 24 50
18A 0 A2PCl12 | 8B IA5J1 DD
48B A2PC]12 |6A | IA5J1 BB
19 24 50
19A A2PC14 |7A | IA5J1
19B 4 A2PCl14 |7"B | IA5J1 b
50 24 50
50A 0 A2PC11 | 9A IA5J1 | Y
50B 4 A2PC11 | 9B IA5J1 | A
51 24 50
51A 0 A2PC11 | 8A I1A5J1 | P
518 4 A2PCl1 | 8B 1A5J1
52 24 50
52A 0 A2PC11 | 7A I1A5J1
528 4 AZPCii | 7B LA5J1 | X
53 24 50
53A 0 A2PC1l | 6A 1 A5J1
53B 4 A2PC11 | 6B I A5J1
54 24 50
54A 0 A2PC11 |54 1A5J1 | U
54B 4 A2PC1l 5B 1A5J1 | W
55 56
55A cc A2PC20_ |7B LA5J1 | K
558 HL] A2PC20 |7A 1A5J1 |CC
56 56
564 cC A2PC20 |8B IASJ1 | L
56B SHLI A2PC20 8A 1A5J1 | FF
57
57A CC A2PC19 [6B | IA5J1 M
578 SHLD A2PC19 |6A | 1A5J1 |HH
58 56
584 ccC A2PC20 |5B I1A5J1 | N
58B  SHL] A2PC20 | 5A 14531 |EE
59 24 56
59A 0 A2PC20 |94 1A5J1 | T
598 4 A2PC20 | 9B 1A5J1
60
60
60
K@r 0512
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TITLE SHEET NO. DOCUMENT NO. A
I/0 PANEL WL 5 HPDE 7970 A

IDENTIFIER ::;: ccooDE L::E’H LOCA"’I"::;:" u L::::':‘:ﬂo“ ] REMARKS

61 24| 2 A2TB4 5 | ITASJ1 |'N j
62 24| 2 A2TB4 4 |IIASJ1 | M

63 24| 2 2TB1 16 | ITASJL | H

64 24| 2 A2TB4 1 | IIA531 | B

65 24| 2 A2TB4 3 |11A531 | §

66 24| 2 A2TB4 IIA5J1 | R

67 16/ 0 A2TB3 10 [ I1A571 | 8

68 24| 0 A2TB3 10 [ I1Aa531 | J

69 24| 0 A2TB4 10 | ITASJ1 | F

70

71

72

73

T4

75

75A

758B

76

77

77A

771B

78

78A

78B

xﬁl os12
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TITLE SHEET NO. DOCUMENT NO. NEV.
A.C. HARNESS (REF: 76474707) WL 1 HPDE 7924 A
ORIGIN DESTI
IDENTIFIER :::: ccooﬁ L::;‘Er LOCATION m LOCATIONN"."ON& REMARKS

1 14 | 1 9 | n/A A1FL2 IN

2 14 | 1 9 | N/A A1FL1 IN

3

4

5

6

7

8

9

10 16 | 1 A1FL1 OUT A1CB2 Al

11 16 | 1 AICB2 Al | A1m1 T

12 16 | 1 AICB2 Al | AIXF1 IN

13 16 | 1 A1CB2 Al | A1TB2 2

14 16 | 1 AICB2 1 | A1TB3 1

15 16 | 1 A1CB2 1| AIXF2 IN

16 16 | 1 AICB2 Bl | A1Q1 1

17 16 | 1 AIFL2 ___|OUT| AICB2 Bl

18

19 16 | 1 A1XF1 _ |OUT| A1TB2 5

20 16 | 1 A1XF2 _ |oUT| A1TB2 6

21 16 | 1 AICB2 A2 | A1Q2 1

22 16 |1 AICB2 B3 | A1Q4 1

23 16 | 1 A1Q1 2 AlTB2 3

24 16 | 1 AlM1 B_ | A1TB2 4

25 16 | 1 A1TB3 2 | AI1TB? 4

26 1611 AICB2 B3 | A1Q3 1

27 16 | 1 ALCB2 A3 | AIQ3 2

28

29

30

21 16 | 1 AICB2 A4 | AIPT (1) | 4

32 16 | 1 A1CB2 A3 | A1P7(1) | 3

33 16 | 1 A1Q2 2 AIP7(1) |2

34 16 1 AlQ4 2 A1P7(1) | 5

35 16 | 54 SAFETY |GND| A1P7(1) | 1

36 16 54 SAFETY |[GND| A1P7(1) | 8 S/C 07 & BELOW
30 16 [5 SAFETY |GND| AIP7(1)[8 |S/C 08 & ABOVE
38

39

40 16 | 1 A1TB2 5 | ALT3 2

S=40

xpr 0512
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TITLE SHEET NO. DOCUMENT NO. REV.
A.C. HARNESS WL 9 HPDE 7924
ipEnTFiER | WIAE [COLOR IRE |___2E8S T el REMARKS
1 16 | 1 A1TB2 6 | AiT3 1
42
13
42 20
44A 1 A1FL1 __ |OUT| A1P2 2
448 1 A1FL2 _ |OUT| AlP2 3
44C BHLI] A1P2 ! | AIFL1 _|GND
45
46
47
48
49
SAFETY SAFETY
50 16 _| 54 Al_GND A2 GND
51 16 | 4 A1Q4 4 | A2TB2 4
52 16_| 2 A1Q2 3 | A2TB2 5
53 16 | 2 A1Q3 3 1A1Q2 3
54 16 | 2 A1Q4 3 | A1Q3 3
55 16 | 2 A1Q1 3 | A2TB2 18
56 16 | 0 A1Q1 4 | A2TB2 15
57 16 | 2 AICR7-10| + | A2TB2 8
58 16 | 0 A1TB4 7 | A1TB4 4
59 12 10 A1TB4 4 | A2TB2 2
60 16 | 6 AICR7-10 |- | A2TB2 7
61 12 | 2 AICR5-6 |C | A2TB2 8
62 16 | 6 Alcris |a | a2TB2 9
63 16 | 2 AICR11-14|+ | A2TB2 |10
64 16 | 0 A1TB3 6 | A2TB2 3
65 16 | 6 AICR11-14]- | A2TB2 11
66 16 | 6 AICR16-17|- | A2TB2 12
67 16 | 4 A1Q4 4 lAWPT(D) L7 .
68 16 | 0 A1Q3 4 |lalp7() L6
69 16 | 4 | * |AITB3 5 |AICR16-1TACH
70 16 | 4 A1TB3 7__|AICR16-11 AC2
71 16 | 4 A1T3 4 | AICR1-2 |AC1
72 16 | 4 A1T3 6 | AICR1-2 (AC2
73 16 | 4 A1TB3 3 | Alc12 T
74 16 | 4 AITE3 8 | AiC12 B
75 16 | 4 A1C12 B_|AICR11-14/AC2
76 14 | 4 A1TB4 3 | AICR5 A
71 16 1 4 A1TB3 4 |AICR11-14 AC]

83306700 A
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TITLE SHEET WO, DOCUMENT NO. WEV.
A.C. HARNESS WL 3 HPDE 7924
ORIGIN

IDENTIFIER ::;: g‘gégn Locnn:n Lof:;::‘m“'. RENARKS
78 14 | 4 A1TB4 AICRS
79 16 | 4 A1TB4 Al1C13
30 16 | 4 A1TB4 A1C13
81 16 | 4 AICR6 AICR3-4 |AC2
82 16 | 1 AICR5 AICR3-4 |ACI
83 16 | 4 A1CR3-4 AICR15 | C

84 16 | 4 A1TB4 AICR7-10JAC1

185 16 | 4 AITB4 AICR7-10[AC2
86 16 | 2 AICR1-2 A2TB2 14
87 16 | 0 A1TS A2TB2 1
88 16 |0 A1Q2 A1T3 5
89 16 | 0 A1Q3 A1Q2 4
90 16 | 4 AITS A2TB2 13
91 16 | 0 DEAD END A2TB2 2
92 16 | o DEAD END A2TB4 10

H=d2

K@r o512
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