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OPERATOR SAFETY INSTRUCTIONS
l. The power cord must be plugged into a power outlet. This outlet must bereadily accessible to the operator in case of emergency.

2. To operate this unit, the operator must depress the start/stop pushbuttonswitch located at the front of the disk unit.

3. This unit must be serviced only by qualified technical personnel after removingpower cord from outlet.

4. In case of emergency, operator must remove power cord from outlet and constact the proper technical service office.

SICHERHEITS - GEBRAUCHSANWEISUNG
1. DasAnschlusskabel ist in die Steckdose, die in der naehe des Geraetes montiertist, einzustecken. Der Netzstecker muss leicht und gefahrlos zugaenglich sein.
2. Zur lnbetriebnahme, sowie zum Ausschalten des Geraetes, wird der Start—StopDruck Sehalter an der Vorderseite betaetigt.

3. Das Geraet darf nur von Fachpersonal nach dem Ziehen des Netzsteckersgeoeffnet werden.

4. Im Falle eines technischen Defektes, ist der Netzstecker zu ziehen und derTechnische Dienst zu verstaendigen.

EMI NOTICE
NOTICE: This equipment has been designed as a component to high standards ofdesign and construction. The product, however, must depend on receivingadequate power and environment from its host equipment in order to obtainoptimum operation and to comply with applicable industry and governmentalregulations. Special attention must be given by the host manufacturers in theareas of safety, power distribution, grounding, shielding, audible noise control,and temperature regulation of the device to insure specified performance andcompliance with all applicable regulations. This equipment is a component suppliedwithout its final enclosure and therefore is not subject to standards imposed byFCC Rules for Electro-Magnctic Interference (EMI). Federal Docket 20780/ls‘CC80-148 Part 15.

75888415-AM iii



PREFACE

-M

This Manual provides the information needed to install, operate and maintain the

Cartridge Module Drive (OMB) and is intended to serVe customer engineers and

operators who require detailed information about the Cartridge Disk Drive opera—

tions. ,

The total content of the Manual is comprised of eight sections, each having a

unique publication number, and is contained in one volume. The manual’s publi-

cation number is that of the Table of Contents and Front Matter (75888415). This

number, along with the unit HPC number, should be used when making reference

to the Cartridge Module Drive Product Manual.

The following table identifies the content of each volume:

SECTION NUMBER/TITLE PUBLICATION NUMBER

1 General Description * 75888326

II Operation 75888416

III Installation and Checkout 75888417

IV Theory of Operation ‘ 75888418

V Diagrams * 75888419

VI Maintenance 75888331

VII Parts Manual : 75888332

VIII Wire Lists 75888333

2* In some instances the 1/0 board documentation is part of the
Hardware Product Configuration (HPC) documentation

package in the front of this manual.

iv 75888415—AE
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GENERAL DESCRIPTION 1

1.1 , INTRODUCTION
The Cartridge Module Disk Drive (CMD) is designed to interface with and provide
peripheral storage capabilities for data processing systems.

1.2 GENERAL DESCRIPTION
1.2.1 PHYSICAL AND FUNCTIONAL
The standard CMD is a versatile rack mounted, high-performance, random access,
mass~memory device with a 96 megabyte capacity. The device features a front—
loading cartridge of 16 megabytes capacity with optional add—on memory capacity
of 16,48, or 80 megabytes from one, two, or three fixed disks. The CMD has a
very fast average access time of 30 ms and. the data—transfer rate is 9.67 MHz.

The Cartridge Module Drive can be connected to its associated controller in either
a star or daisy—chain configuration of up to 8 CMD units, resulting in a maximum
storage capacity of 768 megabytes.

A strapping option is provided in. 16 megabyte increments on the fixed media sur-
faces. Programmable shunts on the Control/Mux PWA implement this option (i.e. a 96
megabyte unit may be strapped to become a lower capacity in 16 megabyte increments).
See Figure 6—25; Figure 6—25 is guardband waveform.

The drive contains: a cartridge receiver; spindle, drive motor and braking system;
fixed~media, read/write and servo heads; voice—coil positioner and track~following
servo; an Electronics Module containing read/write, microprocessor, l/O, servo
and drive control electronics; filtered~air supply; and a DC power supply. See
Figure 1~1 for the location of these elements. A hinged front door provides access
for the insertion and removal of the front-load cartridge. A removable cover
provides access to the electronics, heads, actuator and power supply.

1.2.2 STANDARD FEATURES
'The standard CMD is mountable in a 19-inch rack in 10.5’inches of rack space,
extending 31.75 inches to the rear. (See Figure 1—2.)

The following are standard features of the CMD:

16 MB front—load cartridge receiver (cartridge not included)
Hard—sector configurations up to 127
Spindle brake
Address~mark detection
Servo offset.
Early /late date strobing
Write prewcompensation
Independent manual write protect on fixed and/or cartridge media
Internal fault monitoring
Microprocessor control logic
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HEAD
ELECTRONICS MODULE POSITIONER

CARTRIDGE RECE|VER

SPINDLE DRIVESPINDLE MOTOR

ABSOLUTE
FILTER

/ REMOVABLE COVER

DC POWER
SUPPLY

BLOWER MOTOR

{355270 T) HINGED FRONT DOOR

FIGURE l—l. MAJOR COMPONENTS OF CARTRIDGE MODULE DRIVE

\LX972)“, HEIGHT IO.5 In. (264mm)
WIDTH 19.0 In. (483mm) Max. (Panel)

17.25 ML (438mm) (Cover)
LENGTH 3] .75 in (806mm). Includes 1.25 in.

(30mm) cable and switch clearance.

WEIGHT 170 1b (77.! kg)

FIGURE l~2. RACK MOUNTED CMD UNIT
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1.2.3 OPTIONAL FEATURES
The following are optional features of the CMD:

1.2.4

Quietized Unit

The acoustically treated CMD is available as an option.
Slides for Rack Mounting
Power Options
The CMD can be supplied for operation with single—phase input
power of 100 V, 60 Hz; 120 V, 50 or 60 Hz; or 220/240 V, 50 Hz.
I/O Cable Terminators

MAJOR COMPONENTS
The following major components make up the CMD:

75888326—E

Electronics Module

The logic is implemented using low power Schotky for commands
and control logic and standard Schotky and ECL for the read/write
logic. The microprocessor is designed with standard microprocessor
building blocks. The logic is mounted on five PWA boards which plug
into a Mother Board.

Voice—Coil Head Positioner

Head positioning is performed using a closedwloop proportional
servo system with acceleration, velocity and position feedbacks.
The carriage is driven by a voice—coil linear actuator utilizing
positioning information from dedicated servo surface.

Deck and Spindle

A rigid cast—aluminum deck and precision spindle insures positive
registration and seating of cartridge. An AC induction motor pro—
vides spindle rotation through a flat belt and pulley.

Air Supply and Filtering

A direct~drive blower provides cooling air. The surrounding room
air entering the receiver is filtered by a O. 3~micron absolute filter.
Environmental requirements are given in detail in Section 3.

Cartridge Receiver

A front—load cartridge-receiving mechanism integral to the deck
assembly facilitates the insertion and removal of cartridge media.

Operator Control Panel

Controls and Indicators for the use of the operator are part of the
front panel assembly. These are the START switch/indicator, the
READY indicator, the FAULT reset switch/indicator, the PROTECT
FIXED switch/indicator, and the PROTECT CART switch/indicator.
Details of these are given in Section 2. Additional switches/indicators
for use by the customer Engineer only, are found on the Control/
zl’lultiplexor PWA, Servo Fine PWA, the 1/0 PWA and the Servo Coarse
PWA in the Logic Assembly. These are discussed in detail in the
Maintenance Section.
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1.2.5 OPERATIONAL CHARACTERISTICS
Operational characteristics of the CMD are summarized in Table 1—1.

TABLE 1-1. OPERATIONAL CHARACTERISTICS SUMMARY

CHARACTERISTICS VALUE
TRACK DENSITY
POSITIONING TIME

Maximum Positioning time
Track—to—track positioning time
Average positioning time

SPINDLE SPEED

LATENCY TIME (AVERAGE)
RECORDING

Mode
Density (inner track)

(outer track)
Bit rate (nominai

TotaI number of removabIe disks
TotaI number of fixed disks
Servo surfaces
Data surfaces
Minimum Data tracks
Spare tracks
Disk Diameter(inches)

(miIIimeters)
Track spacing (inches)

DATA CAPACITY (unformatted)
No. of Fixed disks
Bytes/Track
Bytes/Surface (808 Tracks)
Bytes/Unit

*IncIudes 1 data surface on
removabIe disk.

UNITS PER CONTROLLER I/O CHAN

384 TPI

55 ms (track 0 to 822)
6 ms

30 ms

3600 r/min (+2.5, ~3.5%) IncIudes
voItage and frequency variations
specified in TabIe 3—1.

8.33 ms (at 3600 r/min)

MFM
6038 bpi nominaI
4038 bpi nominaI
9.677 MHz

DRIVE CAPACITY

32 Mbyte 64 Mbyte 96 Mbyte
I 1 1
1 2 3
2 2 2
2 4 6
1616 3232 4848
30 60 90
14 14 14
356 356 356
0.0026 0.0026 0.0026

1 2 3
20 160 20 160 20 160
16 289 280 16 289 280 16 289 280
32 578 560*65 157 120* 97 735 680*

8 (Daisy chain or Star)
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OPERATION 2

2 . I INTRODUCTION
This section provides the instructions and information required to operate the CMD unit.

2.2 OPERATOR CONTROLS AND INDICATORS
Figure 2—1 depicts the locations of the operator controls and indications. All switches
and indicators are preassembled on a printed circuit board and mounted behind the
control panel assembly. The control panel contains separate write protect switches
and indicators for fixed and removable disks. A functional description of the normaloperator controls and indicators is given in Table 2—1. Maintenance indicators and
switches are described in paragraph 2. 10.

2. 3 OPERATIN G PRECAUTIONS
..............

S CAUTION\ """"""""""".
Do not remove AC power from the unit with the circuit breaker
until the disk has stopped rotating. The blower must remain ON
anytime the disk is rotating to prevent the rotating disk from
sucking in unfiltered air.

In addition to the above, the following precautions and practices should be observedWhile operating unit to obtain best performance and reliability of the equipment:
1. Keep a cartridge in the unit at all times and keep the access door closed toprevent unnecessary entry of atmospheric dust.
2. If head—to~disk contact is suspected or recognized and persists, stop theunit by using the Stop and Power down procedure of this section and thencall the customer service engineer. Head~t0~disk contact recognition is de~scribed in Section 2. 10 and Head~to—disk contact recovery procedure is de—scribed in Maintenance Section 6.7.22.
3. To prevent damage and /or data loss, follow the Disk Cartridge Removal

procedure in Section 2.8
4. The operator should not attempt to override any interlocks in the system.

NOTE

Appropriate steps should be taken to safe guard valuable data until
the head—to—disk contact can be remedied. Such steps may include
leaving the unit powered down, replacing the data cartridge with a
scratch cartridge, and/or immediate transfer of the data that is on
the fixed disk. CALL CUSTOMER ENGINEER.

2.3.l POWER UP FOR ON-LINE OPERATION
NOTE

Steps 1 and 4 to be performed by maintenance personnel only.
1. Verify connection of all power and 1/0 Cables.
2. Verify installation of proper unit select plug in front control panel.
3. Verify that START/STOP switch is in STOP position (out).
4. Actuate AC circuit breaker, CBl (rear of the unit), and verify operation of blower

motor.
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S CAUTION
\ , -.‘

THE CMD SHALL CONTAIN A CARTRIDGE AT ALL TIMES
WHETHER OPERATING OR NOT. THIS IS NECESSARY TO
INSURE PROPER SEALING OF SHROUD AREA FROM
ENVIRONMENTAL CONTAMINANTS.

DISK CARTRIDGE ACCESS DOOR

6 INCH SCALEII

\

* READY 87yFAULT WRITE PROTECT

STOP CLEAR CART FIXED

\
FRONT PANEL

(f@fl_; UNIT SELECTPLUG

w SEE TABLE 2-I FOR DIFFERENCES IN NAMES FOR THIS INDICATOR.
*" A NUMBER FROM 0-7 WILL BE ON THE PLUG FACE.

**" SEE PARAGRAPH 2.8.2.

Figure 2-I . Operator ControIs and Indicators
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Table 2-]. Controls and Indicators

Control or Indicator Function

START/STOP switch/indicator

START indicator

READY indicator

Control Panel

Start switch energizes spindle motor and
initiates the first seek mode provided the
following conditions are met:

1. The AC circuit breaker is ON.

2. Disk cartridge loading door closed and
latched with cartridge in place.

3. FAULT light is OFF (certain fault condi—
tions do not exist — see Section 4).

4. a. Switch 8—1 on 1/0 PWA in "Local"
position (see Figure 3—17).

b. If 8—1 on 1/0 PWA is in the ”Remote"
position, the CMD will start when a
ground is provided on the power
sequence pick and hold lines from
the controller.

Located within the START/STOP Switch, this
indicator lights only when the START/STOP
switch is operated inward, turns off when
switch is released. Not all units have a {START
indicator.

Positioned above the unit select plug on units
which have START indicator within the Start/
Stop Switch. READY indicates unit ready status.
READY indicator is illuminated Whenever unit
is up to speed and heads are loaded and no fault
requiring manual intervention exists within the
unit. The READY light will blink throughout
the spindle start and stop procedure. On units
which have the ACTIVE indicator above the
Unit Select Plug, READY is the indicator
Within the START/STOP switch.
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Table 2-] . Controls and Indicators (continued)

Control or Indicator Function

Control Panel

FAULT switch/indicator

FAULT indicator

PROTECT FIXED switch/indicator

PROTECT CART. switch/indicator

UNIT SELECT plug/socket

Clears certain fault conditions when operated.
Refer to Section 6, Maintenance.

Located within the FAULT switch. * Indicates
any fault condition when illuminated. Turns
OFF when fault condition cleared by opera~
ting the FAULT switch.

When operated inward this switch disables the
write driver for the fixed media. Alternate
Action switch. The indicator indicates that the
fixed volume of the drive is write-protected.

When operated inward this switch disables the
write driver for cartridge. Alternate action
switch. The indicator indicates that the
removable volume cartridge of the device is
write protected.

A plastic plug which generated the computer
I/O channel unit number by closing coded
switch contacts in the socket into which it fits.
The top of the plug is marked with a number
from O to 7 representing the unit number. The
proper numbered plug is installed at installa—
tion time.

DISK PACK ACCESS DOOR

Disk Pack Access Door Latch
(See Figure 2-1)

The Disk Pack Access Door is unlatched by
lifting with the fingers on the latch that
is under the lip of the recess in the access
door. The latch will not release the door
catch until after the spindle motor has stopped
rotating and the interlock solenoid releases
the catch. The START/STOP switch must also
be released (OUT) before the solenoid will
release the catch. In the event of the loss of
AC power the interlock solenoid does not re—
lease the catch in order to prevent damage to
the cartridge.

*Does not indicate Seek error.
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5. Install disk cartridge in accordance with Disk Cartridge Installation procedure.

6. Operate the START/STOP switch and verify START/STOP indicator illuminates
on those units which have the START indicator above the START/STOP switch.
Also, verify that the READY indicator ceases blinking and remains constantly
illuminated when the unit is up to speed and the heads are loaded.

7. Verify that FAULT indicator remains off.

NOTE
If FAULT indicator illuminates perform steps 1 through
3 of Fault Operating Instruction paragraph 2. 4.

8. Within approximately 60 seconds after START/STOP switch is pressed, * READY
is sent to the controller and the READY indicator illuminates. Disk drive is
now ready to receive commands from the controller.

2.3.2 WRITE PROTECT
Operate the desired PROTECT switch (PROTECT FIXED or PROTECT CART.) and
verify that the appropriate PROTECT lamp illuminates. Selected volume is now
protected against controller Write commands.

2.3.3 STOP

The disk drive can be stopped whether or not the unit is in the process of performing
one of its functions. if START/STOP switch is operated during a seek the carriage
will immediately perform a retract, ceasing the function it was performing. If the
START/STOP spindle stop procedure applies.

To stop:

1. Operate START/STOP switch and verify that the READY indicator blinks until the
spindle has stopped and then extinguishes when the spindle has stopped.

2. Remove the cartridge (if desired) in accordance with Disk Cartridge Removal
(Normal) procedure. The cartridge access door will not unlock until the READY
indicator has stopped blinking and has extinguished.

2.3.4 POWER DOWN
Set main circuit breaker CB1 to ”off", but only after spindle has stopped rotating.
NOTE: this is normally performed by maintenance personnel.

*Proper state of PICK, HOLD and/or LOCAL/REMOTE is assumed.
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2 .4 FAULT OPERATING INSTRUCTION

If FAULT indicator illuminates during operation or power up, proceed as follows:

1. Operate FAULT switch. If lamp extinguishes, normal operation can be resumed.
If FAULT lamp remains illuminated, proceed to step 2.

2. Operate START/STOP switch to STOP and allow spindle to stop rotating, then
operate START/STOP switch to START. If FAULT lamp extinguishes, normal
operation can be resumed. If lamp remains illuminated, proceed to step 3.

3. Power down equipment in accordance with Stop and Power Down procedure.
Turn AC circuit breaker off then power up in the normal manner again. If the
fault indicator is still on, call customer service engineer.

.5 INPUT/OUTPUT LINES[\J

Complete operations of the disk drive including spindle start/stop can be performed by
the controller, provided the Start/Stop switch is in START position. * input/Output
signals exchanged between disk drive and controller and their functions are briefly
summarized in Table 2—2. A more detailed description is given in Theory of; Opera—
tion (Section 4. 3. 1).

2.6 DISK CARTRIDGE HANDLING AND STORAGE

The following practices should be observed when handling or storing disk cartridges.
Refer to the manufacturer's instructions for more detailed maintenance and cleaning
instructions, or refer to Section 6 of this manual.

1. The cartridge dust cover should be on the cartridge while it is out of the disk
receiver. This will insure a positive dust seal and immobilize the disk inside.

2. Cartridges can be stored flat but never on the edge. Cartridges can be stacked
on top of one another, but should not be stacked more than four high.

2.7 DISK CARTRIDGE INSTALLATION
The disk cartridge must be stored in the same environment as the CMD for 60 minutes
immediately preceding its use. Make certain disk cartridge has been cleaned and
maintained in accordance with accepted preventive maintenance procedures. Refer
to Figure 2—2 for the following procedure.
1. Release latch under lip of access door recess (see Figure 2~l) and pull down

cartridge access door.
NOTE

Power must be on, the Start/Stop switch out, and READY and
FAULT lamps must be off to release lock on cartridge door.

2. To separate dust cover from the disk cartridge, push cover release button toward
center of cartridge.

* Not including switching of AC power input to the unit.
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DISK PACK IN
PLACE

ACCESS DOOR CATCH RELEASE

_____ COVER RELEASE(39333 , BUTTON

Figure 2~2. Disk Cartridge lnsfczHafion/ Removal
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Table 2-2. Input/Output Lines (OEM interface) *
SIGNAL FUNCTION

INDEXM

SECTORM

FA ULT

SEEK ERROR

ON CYLINDER

UNIT READY

ADDRESS MARK FOUND

”A” Cable Signals from the CMD to the Controller’fi

Pulse which occurs once per disk revolution; its lead—
ing edge being considered the leading edge of the Sector
Zero. Pulse width is typically 2. 5 us. Index to con~
troller is gated off during volume change and R’I‘Z.

Pulse derived from the servo track which divides each
track into sectors. Up to 127 sector pulses are availa—
ble per cylinder depending on the setting of sector
switches in the CMD. Sector to controller is gated
off during volume change and RTZ.

This line when active indicates a fault condition exists
in the device. Section 6. 9. 1 describes the types of
faults that the CMD is designed to detect and how the
Fault indicators are read. The FAULT line may be
cleared by Control Select, Fault Clear on the operator
panel, or by the Fault Reset switch on the Control/Mux
PWA. Table 2—4 summarizes the faults detected.

When this line is active a Seek Error has occurred.
The error may only be cleared by performing an RTZ.
Seek Error means that the carriage was unable to com—
pletc a move within the specified time or that it moved
to a position outside the recording field or received
an illegal track address.

This status signal indicates the servo system has
positioned the heads of the selected volume over a
track. The status is cleared with any seek instruction
causing the carriage to move or a zero distance seek.
A carriage offset will result in loss of On Cylinder
for a period of 2. 75 ms (nominal).

When active and the device is selected, this line
indicates that the device is up to speed, the heads are
positioned over the recording tracks and no fault
condition exists within the device.

Pulse sent following recognition of at least 16 missing
transitions and the first zero of the zeros pattern.

*

Ml See end of Table

Do not connect or disconnect I/O Cables when
power is on the unit.
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Table 2-2. Input/Output Lines (OEM Interface) (Continued)

SIGNAL FUNCTION

UNIT SE LE CT TAG

UNIT SELECT (20 _ 22) m:

TAG 1 (CYLINDER ADDRESS)

TAG 2 (HEAD/VOL. SELECT)

TAG 8 (CONTROL SELECT)

POWER SEQUENCE PICK
POWER SEQUENCE HOLD

OPEN CABLE DETECTOR

BUS LINES (BITS 0—9)

"A” Cable Signals from the Controller to the CMD*

This signal gates the desired logic number (coded on
the UNIT SELECT 2X lines) into the logic number
compare circuit.

These lines are binary coded to select the logical
number of 1 of 8 devices. The lines are compared
with the unit number (0 —- 7) coded on three lines
coming from a logic plug on the device operator
panel (see Table 2~1).

This line when active indicates to the device that the
information on the ten bus lines (Bits 0—9) represents
a binary coded cylinder address number.

This line when active indicates that Head/Volume
select information is coded on bus lines Bit 0—2 (head)
and Bit 4 (volume). TAG 2 must precede TAG 1
when a volume change is made.

This line when active indicates to the device that the
ten Bus lines contain control signals. Table 2—3
lists these control signals.

Power sequencing levels. Ground on these two will
cause the first CMD in sequence to begin its spindle
start sequence. Once the first is up to speed, the
PICK signal is transferred to the next active CMD
which starts up and sends the PICK signal on, and
so forth until all the CMD units are up to speed.
Individual units may be started and stopped manually
once the start sequencing is completed. All units
power down the spindles when ground on SEQUENCE
HOLD is removed.

This line allows information to be received over the inter—
face. This signal must be true in order for selection and
control to take place.

The input bus lines on the "A" cable (see Table 2-3)
are multipurpose lines used to input data and also
cylinder addresses, head addresses and control
functions. These bus lines are used with the A cable
TAG lines as shown in Table 2—3.

See end of Table.
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Table 2-2. Input/Output Lines (OEM Interface) (Continued)

SIGNA L FUNCTION

WRITE PROTE C TED

BUSY (Dual Channel Units)

WRITE DA TA

WRITE CLOCK

SERVO CLOCK

READ DATA

READ CLOCK

SEEK END

UNIT SELECTET

INDEX **

SECTOR**

"A" Cable Signals from the CMD to the Controller*
When active this line indicates that the write protect
function in the CMD is active. The Write Protected
Indicator on the operator panel will also be illuminated
when write protect function is active.
The CMD does not have capability to operate dual channel.

"B” Cable Signals from the Controller to the CMD
This line carries data which is to be recorded on the
disk pack.

This clock signal synchronizes the NRZ Write Data
signal in the CMD. It is the SERVO CLOCK signal
from the CMD retransmitted to the CMD during a write
operation.

"B" Cable Signals from the CMD to the Controller
Phase—locked 9.677 MHZ clock generated from the servo
track dibits. Returned by the controller to the CMD as
WRl’l‘E CLOCK.

This line transmits the recovered data in the NRZ form.
This clock defines the beginning of the data cell. It
is internally derived and is synchronous with the de—
tected data.

This line combines the ON CYLINDER or SEEK ERROR
signals indicating that a seek operation has terminated.
If the code on the three Unit Select lines is equal to
the lines coming from the logic plug on the operator
panel While UNIT SELECT TAG is true, then the CMD
sends UNIT SELECTED to the controller.

Pulse which occurs once per dish revolution; its leading
edge being considered the leading edge of the Sector Zero.
Pulse width is typically 2. 5 us. Index to controller is
gated off during volume change and RTZ.
Pulse derived from the servo track which divides each
track into sectors. Up to 127 sector pulses are avail~
able per cylinder depending on the setting of sector
switches in the CMD. Sector to controller is gated off
during volume change and RTZ.

*See Figure 3—7 for interface cabling diagram.
*tBoth Index an .1 Sector pulses are inhibited during selection of a data head on the

other volume until the first index detected after initiation of a seek, and during
an RTZ.

***Unit Select 23 must be zero.
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Table 2--3c TAG Bus Decode

TAG 1 TAG 2 TAG 3
BUS CYLINDER HEAD/VOLUME CONTROL

ADDRESS SELECT SELECT

BIT 0 20 2O WRITE GATE
1 21 21 READ GATE

2 22 22 SERVO OFFSET PLUS

3 23 SERVO OFFSET MINUS

4 24 24 A FAULT CLEAR

5 25 AM ENABLE

6 26 - RTZ

7 27 DATA STROBE EARLY

8 28 DATA STROBE LATE

9 29

A This BIT is volume address which is stored in a bistable within the CMD. The

2— 10

stored volume address and "TAG 1" result in a volume select if the cylinder
address is valid. Refer to Section 4. 3. 1 for timing. A zero denotes the
removable cartridge and a one denotes the fixed disks.
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Disengage dust cover from disk cartridge. Set cover aside upside down toprevent dust from collecting within the cover.r
: CAUTION i

lt,-,,,--,--,--,
Make certain that the read/write heads are fully retracted.

Slide disk cartridge into receiver track, ensuring that the head opening is towardrear of the machine.

Push handle down. Push cartridge rearward until it stops.

Close cartridge access door and pressthe door closed until it is latched. Thecartridge slides into place on the spindle automatically as the access door is closed.

Store cartridge cover upside down in some convenient location.

Operate START/STOP switch to apply power to spindle motor.
NOTE

If the spindle motor will not rotate, disk cartridge access door may
not be completely closed, the cartridge may not be properly seated
on the spindle chuck or the cartridge receiver/base may not be all
the way down on the lower chassis.

2.8 DISK CARTRIDGE REMOVAL
2.8.l NORMAL REMOVAL
Refer to Figure 2—2 for the following procedure.

1.

2.

Operate START/STOP switch to STOP (out).

Pull down the Cartridge access door after the READY indicator ceases blinkingand extinguishes entirely.

Pull the cartridge out of the receiver with sufficient force to overcome the de-
tent action.

Place the dust cover in position on the cartridge and fold over top handle.

NOTE

The handle may be swung out to carry the cartridge but
do not push the cover release button.

Close the access door if another cartridge is not to be installed.
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2.8.2 POWER FAILURE OR EMERGENCY STOP REMOVAL

Refer to Figure 2—1 for the following two procedures.

0‘:

NOTE
These two procedures below to be performed only by the Customer Engineer.

Wait approximately 3 minutes for cartridge to stop spinning.

Open cartridge access door. This automatically removes cartridge from spindle
chuck. Door will not open if a problem exists. Power must be ON and Start/
Stop switch out to retract door latch solenoid.

AC Power should not be turned OFF while heads are loaded or disks rotating.
if AC must be turned off do not allow it to stay off if emergency retract fails to
retract the heads. Retract the heads by hand before removing AC power again.

NOTE

if heads have not retracted FAULT indicator will remain
OFF but spindle will continue to rotate until heads can be
manually retracted (in the case where AC power is still
applied). Top cover of unit must be removed to manually
retract heads (see Section 6, Maintenance).

With light downward pressure at the front edge of the cartridge (to release from
detent) pull cartridge out from receiver.

Place cartridge cover in position on bottom of cartridge.

Close the access door if another cartridge is not to be installed.

CARTRIDGE REMOVAL FOR EMERGENCY CONDITIONS

When conditions occur such as power outage, loss of AC power to drive (tripped
circuit breaker), or the system cannot achieve drive response, proceed as follows:

1.

£0 .

Make sure the spindle motor is completely stopped. Either observe the motor
with the top cover of the unit off or turn off AC Power and wait a full 5
minutes before proceeding.
See Figure 2-1. Insert a 6 inch steel scale between the access door and
the front panel. Push the small tab CC? to the right with the scale. This
unlocks the door allowing the door re ease @ to be operated while the tab

(ED is being pushed to the right.
3. Perform steps 3, 4 and 5 above.
4. Close the door in the normal manner when ready to do so.
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2.9 MAINTENANCE SWITCHES AND INDICATORS
Maintenance switches and indicators are provided for aiding the maintenance per—
sonnel in diagnosing problems in the drive. These switches and indicators are
mounted on the printed circuit boards in the Electronics Module and they should
only be operated by maintenance personnel.
A set of seven LED fault display indicators are mounted on the top of the Control/
Mux PWA in the electronics module. Two types of faults can be displayed on these
indicators: non—microprocessor or logic detected faults and error conditions de—
tected by the Servo—Coarse PWA microprocessor (called the Microprocessor Fault
Summary). Table 2-4 lists the logic detected faults and the Microprocessor Fault
Summary errors displayed. Figure 2—3 shows the fault display indicators on the
Control/Mux PWA and the reset switch (81) which resets the display and brings
up new information which is displayed on the indicators. The FAULT CLEAR
switch on the drive front Panel also resets the logic detected faults but does not
reset the Fault history flip-flops as $1 on the Control/Mux PWA does. Also, the
FAULT CLEAR switch does not operate to place microprocessor faults on the LED
fault displays as S1 does. In addition to logic detected faults and Microprocessor
Fault Summary the fault indicators can display the present cylinder address (from
the last seek) and velocity status of the servo system (slow, fast or OK). The
use and operation of the switches and indicators is described in more detail in
Section 6—8 and 6-9 in the Maintenance Section.

2.10 HEAD—TO—DISK CONTACT RECOGNITION
The following paragraphs will aid the operator to recognize head~to~disk contact.
Head—to—disk contact recovery is described in the Maintenance Section 6.7.22.

2.10.1 READ/WRITE HEAD
The head—to—disk contact of a data head. is first sensed by the'operating system.
Head contact, in the very early stages, will exhibit an escalating increase of read
errors on that data surface.

If, after the head comes in contact with the disk, the drive is allowed to run long
enough, an audible noise may be heard. This noise will be a tinging sound.
An aroma will eventually be noticed if the head is allowed to continue making con—
tact with the rotating disk. This aroma will be the result of burning oxide caused
by the heat generated by the head—to-disk contact.

2.10.2 SERVO HEAD
Head—to—disk contact of the selected (fixed or removable) media's servo head will
be apparent by the unloading of the heads. Unloading occurs when the head-to—
disk contact is severe enough that the head can no longer read the servo dibits.
The realization of a head-to—disk contact on an unselected servo head may require
more time. This contact will not become evident until either: 1) the servo sur—
face where the contact occurred is selected causing the heads to unload; 2) the
head—to-disk contact is severe enough to make an audible noise; or 3) oxide dust
clouds contaminate other heads causing more head—to—disk contact.

E CAumow ‘
Once head-to—disk contact is‘ suspected, to prevent further damage
and/or data loss, do not continue to operate the unit. Power down
the unit per Section 2. 3.4 and call the maintenance person author-
ized to repair this kind of problem.
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Table 2-4. Fault Display Indicator Summary

IND LOGIC DETECTED MICROPROCESSOR DETECTED
FAULT FAULT

CR1 NO HEAD SELECT FAULT (NH) CR1 not used

CR2 OFF ON

CR3 WRITE FAULT HIGHEST ORDER M. P. FLT CODE
SUMMARY BIT (24). *

CR4 WRITE OR READ WHILE M. P. FAULT CODE BIT 23.
OFF CYL. (W—R)

CR5 WRITE AND READ FAULT M. P. FAULT CODE BIT 22.
(WI-R)

CR6 VOLTAGE FAULT (VF) M.P. FAULT CODE BIT 21.

CR7 HEAD SELECT FAULT (_HS) M. P. FAULT CODE BIT 20.
*In the Microprocessor Fault Code Summary mode two types of information are dis—
played: The phase of operations where the fault occurred and the type fault.
to 12 phases could be displayed and from 1 to 16 faults.

From 1
All of the applicable phases

are displayed in serial order first and then all of the fault codes applicable in serial
order. See Table 6~7 for more details.
may be displayed on CR3 — CR7.

PHASE INDICATORS

Below is a table of phases and faults which

PHASE INDICATORS
CODE @EXL PHASE CODE (HEX) PHASE
()1 Return to Track Center 07 Head Load
02 Wait for Coarse Seek Camp. 08 Await AGC during
03 After Seek Settling Head Load
04 Idle Loop 09 Await Track Center—
05 Return to Zero Motion Load or RTZ
06 End of Velocity Table 0A Settling— Load or RTZ

0B OFFSET Active
0C Clear OFFSET Settling

FAULT INDICATORS 0D Resume Settling after
False Termination

CODE (EEK) FAULT TYPE

OF Spindle did not Start/Stop in 2 minutes 10 or 14 was noted
10 Spindle Start GT 70 SEC max
11 No spindle movement or not up to speed in 2 MIN
12 NO Drive to Solid State Relay
13 Solid State Relay Failure
14 Stop Timeout
15 Emergency Retract Failure
16 Normal Retract Failure
17 Cylinder Address GT 822
18 OFF Track GT 1200 USEC
19 Unexpected AGC in Head Load
1A Lost AGC
1B RPM Fault
1C Lost Speed Pulses
1D Allowed Time Expired
1E N0 Track Lock in Settling

E Microprocessor Fault Code Summary Readout is Complete
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SHOWN IN ”OFF" POSITION

THE FAULT TYPE ABBREVIATIONS SHOWN ARE ETCHED ON THE PWA
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INSTALLATION AND CHECKOUT 3H .. p . -. -:; . - , . . —.

3.1 INTRODUCTION
This section provides the information and procedures necessary to install the CMD.

3.2 UNPACKING
During unpacking, exercise care so that any tools being used do not. cause dam-
age to the unit. As the unit is unpacked, inspect it for possible 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 packing materials.
Unpack the unit as follows:
A. Remove the top cover and inspect various items such as circuit boards, car-

riage assembly, and read/write heads for shipping damage. See Section 6
for procedure.

B. Check that all packing material pieces are removed, and that the unit is
clean inside.
Refer to Figure -3~1. Remove the screw @which secures the carriage lock—
ing tool ‘. Lift the Locking tool to remove the pin @from the hole in the

O

carriage Swing the locking tool around to the operating position
Reinstall t e screw to secure the locking tool to the magnet in the operating
position.

, \; CAUUON
\ ............. J

Do not position the carriage manually. Such action could cause
the read/write heads to load and to cause damage to the heads
and disk.

The unit should never be shipped or even be moved any signifi—
cant distance without the carriage lock pin in place to prevent
the heads from loading and damaging the disk and /or heads.

I). Remove rear shipping bolt ©of Figure 3—2, using a 3/16 inch hex driver.
Store the shipping bolt in the hole provided to the left of the magnet as
shown at @in the figure. Before shipping, this bolt must be installed in
the center hole again.

E. If the screws ® that secure the electronics module to the base pan are
installed, remove and discard.

F. If the deck hold down bolts E) (Figure 3—3, Sheet 2 of 2) are installed, remove
and stow them below the dec <; in the iBase Pan together with all the hardware as
shown. If the deck hold down bolts 3 were not installed, proceed to the next
Step- NOTE

The screws gr) that secure the electronics module to the Base
Pan and the eck hold down bolts ® are part of a kit that may
be installed as a customer option.

G. If deck hold down bolts ® were removed to raise deck, these should be re—
placed before placing the unit in operation. Before reshipping the unit, it
should be inspected to make certain that the (9 bolts have been securelyinstalled (See Figure 3-43).

H. Replace the unit cover. The cover should remain installed even if the unit
is to be operated within a rack.

I. A plastic cover is shipped in place of a cartridge. Remove the plastic cover
and install a cartridge before operating.
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3.3 SPACE ALLOCATION
Figure 1—2 shows the unit overall dimensions for determing space allocation. In
addition, Figure 3—4 gives detail dimensions. Figure 3—5 shows the base pan and
electronics module maintenance envelope dimensions. See paragraph 3.4-. 1 for
installation procedure.

3.4 INSTALLATION AND MAINTENANCE
Required connections to the device are power/signal cables and system ground con—
sistent with normal peripheral equipment grounding practices. See section 3. 6 for
cabling information. The physical requirements are adequate clearances for main-
tenance and air intake/exhaust and adequate cooling* of the space in which the unit
is mounted. Detailed instructions for maintenance are found in Section 6 of this manual.

CAUTION

The CMD shall contain a cartridge at all times
whether operating or not. This is necessary to
insure proper sealing of shroud area from
environmental contaminants .

3.4.I INSTALLATION MECHANICAL INTERFACING

This section contains the mechanical interface specifications for the CMD. Figures
3—4 through 3~9 provide mechanical dimensions or mounting details for the various
configurations. All dimensions are in inches and millimeters and are listed in tables
in each figure. All dimensions are nominal and subject to the normal manufacturing
tolerances. See section 3.6. 2 concerning cable retract mechanisms for rack
mounted drives.

*See Section 3.8, "Cooling Requirements," which specifies the cooling required
to maintain the intended reliability of the CMD.
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CARRIAGE LOCK PlN®lN SHIPPiNG POSITION
a CARRIAGE LOCK P1N©|N OPERAHNG POSITION

Figure 3*] . Carriage Locking Tool - Shipping Position
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O

QO 0 <gu-CD®
I

INSTALL I | l
SPACER a

365?— —\ ON SHIPPING REMOVE ® ECD
\ BOLT AND SHIPPING BOLT ©

__..____./
STOW SHIPPING
BOLT IN HOLE @

FROM HOLE IN
SHIPPING TIE—DOWN TAB.
REMOVE SPACER
FROM UNDER REMOVE AND DISCARD SCREWS( :)
T‘E'DOWN ”5- THAT SECURE ELECTRONICS

MODULE FOR SHIPPING ONLY

Figure 3-2. Rear Shipping Bolt Location:
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TO RAISE DECK REMOVE SCREW(BOTH SIDES)

OR
(A) INSURE BOLT IS INSTALLED BEFORE OPERATING ORSHIPPING UNIT (BOTH SIDES)

* PLASTIC COVER IS NORMALLY — ‘SHIPPED IN PLACE OF "'CARTRIDGE I

/-~‘"‘\ I\23259_ -1

Figure 3-3. Deck Hold down BoIfs (Sheef I of 2)
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SPECIAL FLAT WASHER
(10125608 FILED DOWN)

SCREW ID] 26265

SPLIT LOCK 10125806

FLAT WASHER 10125608

SHOCK MOUNT

FLATWASHER 10125608

NUT IOI25301

FOR SHIPPING: //'

BASE PAN

IY
IFI

‘III
IIH

MM
IIII

II!
I

L
I

" CAUTION
REMOVE BOLT BE-
FORE OPERATING FOR STOWED FOR

SHIPPING: OPERATION:

STOWED FOR OPERATION:

bb CAUTION cwnow
REMOVE 80% EE 3 REMOVE BOLT BE- !FORE OPER 1L _ -" CAUYION ' FORE OPERATING

REMOVE BOLT BE-
FORE OPERATING

NOTE: RETAIN CAUTION TAG FOR POSSIBLE FUTURE SHIPPING

FIGURE 3—3. DECK HOLD DOWN BOLTS (SHEET 2 OF 2)
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36 INCH (9” mm) RACK MOUNT CASE ENVELOPE

*————— O ——————>

z I#1r- 1‘“ ~31 w Eq—

I I M
. ' Q ' 7 ‘1; (COVER)
[ ] co I 3
- z 170 LBS
L. L .- m 9 F.»

”\‘J AINCLUDING I‘m —‘_’I"_ 5 "i Q
MP RS

BUD E De _. CIRCUIT BREAKER
b INCLUDINC AND l/O CABLES

BUMPERS
E

PANEL, POWER ENTRY
EMODULELOCATION

7 SEE SHT 5
U .

N 1/0 CABLE
X ENTRY

I f' .. .I.RACK MOUNT
BRACKET

—U-

I:z
a > .. . . ..

-L— PTRIMBOSS BLT "‘ VI“
“4 J —-‘-—-D- F

R(MAX) --—. +
POWER ,—~-- _
CORD -R NTVIEw AIR EXHAUST \.

F O SPACE S (MIN) X
L.

AC POWER CABLE
510E WW" 8. I/o CABLE CLAMPS

as 30 INCH (762 mm) RACK MOUNT CASE ENVELOPE

DIMENSION INCHES MILLIMETERS DIMENSION INCHES MILLIMETERS
A 17.75 451.1 N 4.25 108.0
6 10.0 254.0 0 17.25 438.2
C 0.38 9.7 P 0.38 9.7
Do 150 38.] Q 0.75 19.1
Db 2.53 64.3 R 1.25 max 3] .7 max
E 30.50 774.7 5 1.25min 31.7 min
F 1.25 31.0 T .38 85.9
G 10 28 251.1 U 10.15 257.8
H 10.34 252.7 v 5.5 139.7
1 17.0 431.8 w 2.80 71.1

,____\ J 13.94 481.1 x 15.70 424.2
£29321}: J K 4.4 111.8 Y 1.7 43.5

— L 0.50 12.5 Z 0.90 22 9
M 17.50 444.5

FIGURE 3—4. DETAILED DIMENSIONS
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BASE ASSEMBLY IN MAINTENANCE
POSITION "

1-

\
\

A -—-—> +—
/

///
//

/ / C

// I

/ ELECTRONICS ("E“) l.3 ~ / ?/ MODULE 1' '
\ n nw

A E \/ : =
Q! d: ___I 1

\. FRONT PANEL<--——— D

E '1
NOTE:

* ”E” MODULE MUST BE IN MAINTENANCE
POSITION TO RAISE THE BASE ASSEMBLY

"E" MODULE IN MAINTENANCE POSITION

U

VIEW A J 3

DIMENSION INCHES MILLIMETERS REMARKS
A 2.00 MAX 50.8
B 10.50 MAX 266.7
C 24.50 622.3 "E" MODULE RAISED TO MAINTENANCE POSITIOND I2.50 317.5
E 30.50 REF 774.7
E 14.20 360.7
(3 16.70 REF 424.2
H 9.80 MAX 248.9
J 18.80 477.5 WITH BOARD EXTENSION

Figure 3*5. Base Assembly and E ModuIe Maintenance
Envelope
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3.14.2 INSTALLATION PROCEDURE FOR RACK MOUNTING OF THE CMD
1.

10.

11.

12.

13.

Adjust the rack rails front—to—back separation dimension or the slide
length or both (see detail ”A" Figure 3—6) so that the slide fixed member can
be mounted to the front and back rack rails as shown in details "A" and "B"
of Figure 3—6. Dimensional specifications for installation are given in Figure
3-8 or 3—9.
Adjust the side—to—side separation of the rails (if possible) so that the width
specification is met (Figure 3-8 or 3-9).
If the c assis mounting rail @and the slides are shipped attached, remove
screw @Which holds the two together. The hex nut removed with screw
can be discarded but save the flat washer, split lock washer and the screw.
Disengage mounting tooth .from its slot @in the mounting rail, thus sep—
arating slides and mounting rail. Separate both slide sets from mounting rails.
Usin three 10~32 X 3/8 screws attach the chassis mounting rail @to the base
pan @of the CMD.
Insta the slides into the rack cabinet at the desired location (see Figure 3—6
Details "A" and "B"). Loosen the adjusting screws, nut and was ers ( ® ,
Q? , ® and @ ) to adjust the length of the fixed slide number 65 Position
t e slides so that the inside edges of the fixed slide members are 17.82 in.
(452.7 mm) apart. Make sure that the slides are horizontal and equidistant
from the base of the cabinet. To mount the slides, use one #10 lock washer

and ne #10 flat washer @ on each #10-32 mounting screw . Insert the
screw through the cabinet mounting rail holes and the slots on the slide
mounting surfaces and then into the holes in the nut plates as illustrated in
Figure 3—6, details "A" and "B". Tighten screws.
Press the full extension release (1:) (see arrow in Figure 3-6) on each side and
pull the slides out to their full extension, approximately 29 in. (740 mm). The
slides will lock again at full extension.
Enlist the aid of one or two more persons to‘ assist in placing the CMD on the
slides. First note Figure 3—6 detail ”D", which shows the mounting tooth 8
on the chassis mounting rail and the slot @into which the tooth fits.
Lift the CMD and place it so t at it rests with each chassis mounting rail
resting on the top of the slide on each side. Once the CMD is resting on the
slides it can be slid toward the rear of the rack until the mounting tooth Q
enga es in the slot @ and the mounting block @ on each chassis mounting
rail fits into the slot .in each slide. If one or both of the chassis mount—
ing rails @does not sit properly on the slides, the hardware which mounts
the slides to the rack rail should be loosened slightly and the distance between
the slides adjusted to allow each chassis mounting rail @to sit properly on the
top of each set of slides.
Place flat washer ® and lock washer @on screw @and insert the screw in
the hole . The matching hole in the base pan should be automatically lined
up with ho e @ , but if it isn't the three screws @may have to be loosened
slightly and the CMD moved'slightl until hole ® lines up with the hole in
the base pan. Now insert screw .
Tighten screws @and @on both sides. Tighten the screws @if they were
loosened while adjusting the separation of the slides.

ith both hands unlock the slides by simultaneously pushing the spring locks
éinward and pushing the CMD into the rack. If an increase in pressure is
required as the CMD is pushed into the rack, loosen the twelve screws
Adjust the separation between the sides so that the minimum amount of effort
is required to push the CMD all the way into the rack. Slide the CMD into
and out of the rack at least three times to check the freedom of travel.
Tighten the twelve screws
If the CMD is to be secured to the rack to prevent it from being slid out from
the rack, refer to Section 6.6.1. Remove the front panel er instructions and
install screw .in Figure 6—1 which is the same type as @in Figure 3-6.
Reinstall the front panel.

3-6.2 75888417‘P



(SEE FIGURE 3~8)
g) TYP FRAME MOUNTING RAIL SURFACE

DETAIL A
REAR

MOUNTING
BRACKET

*VIEW
C

SLIDES DETAIL B
FRONT

MOUNTING
BRACKET

' *SEE FIGURE 3-7.

/\ _....M £1) Figure 3-6. Rack Mounting DefaiIs (with or without slides) (Sheef I of 2)
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List of Items Tagged in Figure 3—6.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

CMD Front Panel

Screw, Mach., Pan Hd 10—32 X 5/16, P/N 10127141

CMD Base Pan

Chassis Mounting Rail

Screw, Mach., Pan Hd 6—82 x 3/8, P/N 10127113
Washer, Lock #6, P/N 10125803
Fixed Slide Member

Mounting Tooth (fits into Item @ ).
Full Extension Lock

Outer Slide

Full Extension Release

Inner Slide

Adjusting screws

Rear Recess Bracket
16 & 17. Washers, nut used on #13.

Mounting block on chassis mounting rail GD (fits into item @ ).
Plate, nut

Screw, Mach., Pan Hd 10—32 x 5/8, P/N 10127144
Washer, flat #6

Back rail

Hole in fixed slide member for screw item #5 above.

Mounting slot on end of outer slide member
Mounting slot on top side of outer slide member
Washer, look #10, P/N 10125805
Washer, plain, flat, #10, P/N 94279113

Figure 3-6. Rack Mounting Details (Sheet 2 of 2)
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‘-—- A (FIXED SLIDE MEMBER *4

H——-—-— 3 (TOP CASE) —-————1

~___.__ c (BASE) ~—_.____'\,

____.- ‘— D (MAX) SPACE REQUIRED FOR SLIDE MOVING PARTS)

TM I
E M ‘“ (FIXED MEMBER) G

NUT PLATE
10-32 UN F-ZB TAPPED "'\

-n L

k_
_

:
\
U

k.

KINMI ""‘i I
9+ L4,-..--_ R I

‘1’ I '
S (DRIVE TO SLIDE MTG) -—-’L

9“ T (SLIDE TO FRAME MTG _‘_ “ "“ '2‘TYP FRONT AI\D REAR)

V1EWC
FRONT PANEL REMOVED

DIMENSION INCHES MILLIMETERS DIMENSION INCHES MILLTMETERS
A 17.82 452.6 L 0.625 15.9B 17.50 444.5 M 0.500 12.7C 16.70 424.2 N 0.625 15.9D 0.52 13.2 P 0.88 22.4E 0.56 14.2 Q 3.38 85.9F 0.50 12.7 R 0.63 16.0(3 6.66 169.2 S 15.98 405.9H 10.15 REF 257.8 T 18.312 465.1.1 10.34 REF 262.6K 3.24 82.3

(357.2%)

*See Figure 3~6

Figure 3-7. Slide/Drive Mounting Cross Section
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I
I
I E
I
I

BASE PAN

SLIDE FIXED
MEMBER

D

I
$___ J CABINET RACK

CHASSIS RAIL

K

(I

PANEL

DIMENSION INCHES MILLIMETERS REMARKS

A 18.82 478.0 MIN ALLOWABLE CABINET CLEARANCE FOR FIXED SLIDE MEMBER
8 17.75 450.9 MIN ALLOWABLE CABINET OPENING FRONT AND REAR
C 1.18 IX).0
D 30.50 774.7 CASE
E 28.001hru 711.21hru SLIDE ADJUSTMENT LIMITS

33.75 857.25
F 0.12 3.1 REFERENCE
G 0.12 3.1 BUMPER
H 1 .50 38.1
J 19.00 483.6 MAXIMUM
K 33.00 838.2 TRAVEL MAINTENANCE POSITION

,--_~-a§9%1;

Figure 3-8. Rack Mount DefciIs for 36 inch (914 mm) Mounting
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1
L

7L
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L

A (

E

SLIDE EIXEDBASE PAN MEMBER

F

0 ‘L7 __.J_

___ , [— G
/ L

H

CABINET RACK

V f

P
\—

Li I
I

K

I
I
I

C

PANEL

DIMENSION INCHES MILLIMETERS REMARKS
A 18.82 478.0 MIN ALLOWABLE CABINET CLEARANCE EOR FIXED SLIDE MEMBER8 I775 450.9 MIN ALLOWABLE CABINET OPENING FRONT AND REARC I .18 300D 30.50 774.7 CASEE 28.00 Phru 33.75 711.2 rhru 857.25 SLIDE ADJUSTMENT LIMITSF 0.I2 3.: REFERENCEO 0.12 3.I BUMPER
H 2.62 66.6J I900 482.6 MAXIMUMK 32.00 812.8 TRAVEL MAINTENANCE POSITION/_ ‘ “\\5’90311

Figure 3-9. Rack Mount“ Deraiis For 30 Inch (762 mm) Mounting
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3.5 POWER REQUIREMENTS

3.5.l PRIMARY POWER REQUlREMENTS

The primary voltage and current requirements are shown in Tables 3—1 and 3—2. Start
up current is shown in Figures 3—9. 121 and 3. 9. 1b.

All devices use single phase power.

Table 3-l . Primary Voltage Requirements

VOLTAGE TOLERANCE FREQUENCY TOLERANCE
(VAC) (VAC) (Hz) (Hz)

100 +7, ~10 60 +0.6, —1.0
120 + 8, ~18 60 +0.6, —1.0

120 + 7, —16 50 +0.5, -1.0

220 +15, —29 50 +0.5, —1.0
230 +15, __31
240 +16, —32 50 +0. 5, “1. O

Table 3-2. Primary Current Requirements (Operating)

Unit AC Power Line Current Peak* Consumption
Status (VAC/Hz} (Max. Values) Current kW

Disks and 100/60 ;
Carriage 120/60 8.2 15.0
hihdofion 120/50 0-950

220/50230/50 4. 0 7. 5

240/50
Disks not 100/60
in motion 120/60 E 2. 0
(standby) 120/50 0.25

220/50 1.0
230/50
240/50

*Occurs on initial spin—up of disk for (SO—second maximum duration.
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I 0.0
9.0

a 8.0
7.0

E 6.0
5.0

R 4.0
E 38
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1.0

H
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O

,—_—_\ l I l !
«1332133, 10 20 30 40 50 60 70

TIME-SECONDS

FIGURE 3—9.1A. START UP CURRENT (220—240 v, 50 HZ)

m
m

m
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p

_____ I l
Lyme) To 20 30 40 50 60 70 8O 90

TIME-SECONDS

FIGURE 3—9.18. START UP CURRENT (100 — 120 v, 50/60 HZ)
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3.5.2 POWER CABLE AND CONNECTOR FOR CMD

The power cable is 6 feet (1. 83 meters) long. Connectors are defined as:

Description CDC P/N NEMA Confiflration

120 V, 15 A rated,60 Hz, 75778719 5—15 R
2-pole, 3—wire receptacle
connector at CMD end, 5—151)
2—pole, Bewire plug
connector at power
source end.

NEUTRAL
PHASE owe (BRIGHT PLATED

TERMlNAL)

EQUIPMENT GROUND

f“ ———\
\fiZi‘L/

Figure 3-10. INPUT POWER CONNECTOR, 120 V 60 Hz (power source plug end)

A color—coded power cable is supplied with the 50~Hz CMD, but the 50-Hz power
source end connector must be furnished by the user. The cable color code and unit
power requirements are as follows:

DESCRIPTION COLOR-CODE

220—240 V 50 HZ Brown — Phase One
Blue — Neutral
Green and yellow — AC Equipment Ground
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3.6 CABLING AND CONNECTIONS
3.6.1 UNIT INTERCABLING
Inspect the cabling in the unit for proper seating of the connectors. Lift up and swing
out the electronics module (see Section 6. 7. 2) and ched< that the connectors on its
underside are properly seated on the wirewrap pins. Figure 5—1 shows proper locations
for these. See Section 3—12 ”Accessories“ for applicable cable/connector part
numbers.

All input/output cables exit at the rear of the disk drive. (see Figure 3—12). Refer toFigure 3~13 and 3—14 for connector pin/signal assignments for these cables. The
function of each signal name is described in Table 2—2. If a terminator is used it isplugged into J2 on the I/O PWA (see Figure 3—12). Figure 3-11 shows the intercablingand terminator placement for the various drive connection arrangements. Shown arethe star cabled system and the daisy chained system. A single drive would be connectedas shown for the star configuration. Terminators are not furnished with each unit butmust be ordered as needed for the particular system configuration into which the CMDwill be integrated.

3.6.2 I/O AND POWER CABLE ROUTING INFORMATION

Rack Mount Drives

It is recommended that a cable retract mechanism be incorporated in the rack design.However, due to the variations in rack and cabinet configurations it is not possible toconfigure a mechanism or a method to satisfy all requirements and therefore such adevice is not offered. Retract Mechanisms can be purchased from a number ofdifferent manufacturers.

A note of caution: Additional I/O cablelengths are required to raise the E module tothe maintenance position.

3.7 GROUNDING

3.7.1 SYSTEM GROUNDING CONNECTIONS
The CMD frame and ”DC" (DC power, Logic and analog signal) grounds are connectedwhen the units are shipped. However, they can be isolated by theuser. To do so disconnect the metal grormd strap between the AC and DC ground studs(see Figure 3—12) at the rear of the unit. This can be done by loosening the outside nuton each ground stud and rotating the strap away from the frame ground stud or by completeremoval.

3.7.2 FRAME GROUND
All parts of the CMD frame and associated metallic parts (not including thebase deck and Electronics Module frame which are DC ground) are bondedtogether through low impedance contacts. A frame ground point is pro—vided at the left rear corner of the base pan (as viewed from the front ofthe CMD). The CMD should be grounded to the system as mentioned inparagraph 3. 7. l .
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STAR CABLED SYSTEM

SYSTEM GROUND CONTROLLER I

A B A 8 A 8 A B

T T T T
E E E E
R R R R

M u M M
A B B A B A B

JI* J2‘ J3*" JI‘ JZ’ J3H JI’ J2“ J3" JI” J2“ J3"

DRIVE >__< DRIVE >_..___< DRIVE Hf—C DRIVE
I 2 3 8

NOTES:

1. Maximum individual A cable lengths = 50 feet (15.24 meters).
2. Maximum individual B cable lengths = 50 feet (15.24 meters).

DAISY CHAINED SYSTEM

SYSTEM GROUND CONTROLLER I
A B B B B

7; TER
M

A A [-8.1 A A [Ts—I A A [Ts—I A B
JI‘ J2‘ J3" JI‘ J2‘ J3“ JI’ J2“ J3" JI* J2* 13"

DRIVE >—-———C DRIVE >—--C DRIVE HH DRIVE
I 2 3 8

..._\
l/ l— I
\ 522630.. J

NOTES:

1. Termination of "A" cable lines are required at controller receivers and the last
unit of the daisy chain or each unit in a star.

2. Termination of "B” cable receiver lines are required at the controller. The
unit's cntl/mux card has termination integrated into its assembly.

3. Maximum cumulative A cable length : 100 feet (30.48 meters).
Maximum individual B cable length = 50 feet (15. 24 meters).

* I/O PWA
** CNTL/MUX PWA

Figure 3-H . SingIe ChonneI Interface
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INSTALL ALL PWA'S
COMPONENT SiDE OUT

SERVO FINE PWA (EMb)
SPARE SLOT HEAD ALIGNMENT

EXTENDER (OPT) (EMA)

CNTL/MUX PWA
(5M2)

l/O PWA(EMI)

UPPERCABLE CLAMP ,- -;.
/ 7 I7

i V.’
/

, ‘
.4" «‘3 /

LOWER N‘¢/CABLE CLAMP 3’} / BASE PAN
\ I V\ ‘ I/o PWA

.. .. TERMINATOR (OR "A" CABLE)A CABLE (5) (PLUGS INTO I/O J2)
"a" CABLE "A" CABLE CONNECTOR(PLUGS INTO I/O JI)

"a" CABLE CONNECTOR(PLUGS INIO CNTL/MUX J3)—— — -— CNTL MUX PWA$2.52 _ J /
DC GROUND

GROUND mm, OPTIONAL AC TO DC GROUND CONNECTION
AC (FRAME) GROUND

FIGURE 3’12. I/O CABLE INSTALLATION AND PWA NAMES/LOCATIONS
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CONTROLLER "A" CABLE DRIVE

LO, HI
UNIT SELECT TAG 22, 52
UNIT SELECT 20 23, 53 7
UNIT SELECT 2‘ 24, 54 _
UNIT SELECT 22 26, 56 7
UNIT SELECT 23 27, 57 _
TAG I A I, 3I T
TAG 2 A 2, 32 '
TAG 3 [A 3, 33 :
mm A 4, 34 ’
BIT I A 5, 35 *
BIT 2 A 6, 36 :
BIT 3 A 7, 37 _
BIT 4 A 8, 38 '
BIT 5 ’A 9, 39 V
BIT 6 A I0, 40
BIT 7 A II, 4I
BIT 8 A I2, 42
BIT 9 A I3, 43
OPEN CABLE DETECTOR I4, 44

‘INDEX A I8, 48
ASECTOR A 25, 55

FAULT A Is, 45
‘SEEK ERROR A I6, 46

ON CYLINDER A I7, 47
UNIT READY A I9, 49
ADDRESS MARK FOUND A 20, 50
WRITE PROTECTED A 28, 58
POWER SEQUENCE PICK 29 } ONE TWSTED
POWER SEQUENCE HOLD 59 PAIR

A 21, 5I
NOT USED (SPARE) 30, 60

NOTE: 60 POSITION
28 AWG, 30 PAIR, TWISTED-STRAIGHT FLAT CABLE
MAXIMUM LENGTH - 100 FT

A RESERVED
A GATED BY UNIT SELECTED

""_--'\(29592.01)

Figure 3-13. TAG Bus I/O lnI’erfcIce, ”A" Cable
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75888417‘L

CONTROLLER "B" CABLE DRIVE
LO, HI

WRITE DATA 8, 20 _
GROUND 7
WRITE CLOCK 6, T9 _
GROUND Ts
SERVO CLOCK 2, 14

‘ GROUND T
READ DATA 3, 36

j GROUND 15
READ CLOCK 5, l7

‘ GROUND 4
SEEK END 10, 23
UNIT SELECTED 22, 9

‘ GROUND 21
INDEX 12, 24
GROUND n
SECTOR 13, 26
GROUND 25

NOTES: 1. 26 CONDUCTOR FLAT CABLE. MAXIMUM
LENGTH - 50 FT.

2. NO SIGNALS GATED BY UNIT SELECTED.

(@2729

FIGURE 3—14. TAG BUS 1/0 INTERFACE, "B” CABLE
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ELECTRONIC
MODULE

SYSTEM GROUND CONNECTION ALTERNATIVES: w

THIS OR THIS

EXTERNAL GROUND
STUD (DC)

"T" " BASE PAN(213292-)
AC (FRAME) GROUND

TO SYSTEM
GROUND TO SYSTEM

GROUND

Figure 3-15. Grounding Option
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3.7.3 DC/LOGIC/ANALOG GROUND
The CMD electronic circuits (DC-power, logic and analog signals) utilizea common ground which is separate from AC or frame ground unless connectedtogether at one point as described in paragraph 3. 7. 1 If static charge build—up on theframe becomes a problem when frame and DC grounds are separate it may help toconnect the two together at one point through a one megohm resistor in parallel with.a 0. 47 nF capacitor.

3.8 COOLING REQUIREMENTS
Cooling air is drawn in at the front of the unit and exhausted through the rear. Aminimum of 1 1/4 inch (32 mm) clearance must be provided at the rear of the unit tomaintain unrestricted air flow. A positive pressure near the rear exhaust shouldnot exceed 0. 03 inches of water (7. 4-7 Pascal).

3.9 ENVIRONMENT
Operating and storage environmental limits of the unit are as follows:

Operating Environment

*Relative Humidity 20% to 80%
***Ambient Temperature +50°F (10°C) to +95°F (35°C)**Temperature Gredient 18°F/hour (10°C/hour)Humidity Gradient 10%/hour

Storage Environment (up to 3 months)

*Relative Humidity 10% to 90%
Ambient Temperature ~14°F (4.430) to +122°F (50°C)**Temperature Gradient 27°F/hour (15°C/hour)Humidity Gradient 10%/hour

Transient Environment (up to one week)

*Relative Humidity 0% to 100%
Ambient Temperature ~40°F (—40. 4°C) to +158°F (65°C)**Temperature Gradient 36°F/hour (+20°C/hour)Humidity Gradient 10%/hour

*Providing there is no condensation
MMaximum temperature reduced by 1. 95°F/1000 ft. (1. 08°C/305 m)

***Ambient Temperature — Inlet Air can reach 95°F provided the maximumair temperature at the hottest point around the 4 sides (excluding front &rear) of the device does not exceed 125°F.
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3.10 PREPARATION FOR USE

3.10.1 SECTOR NUMBER OPTION SWITCHES

The number of sector pulses per disk revolution can be selected by positioning sections

1 through 7 of an 8 section DIP option switch on the Servo—Coarse PWA. See Figure

3~16. The settings of the DIP switch (81) are factory set to customer requirements.

The: output from a section of the DIP switch will be a logic "0" when the "ON” or left

side of the switch is pushed in ("ON" is embossed on the lower left corner of the switch

also). The output of a switch is logic ”1" when the right side of a switch is pushed in

("OFF”). * Table 3—3 lists the number of sector pulses generated per disk revolution
for each switch section setting of sections 1 through 7. Switch Section 8 is used for
maintenance purposes and its use is described in Section 6 of this manual. For normal
operation switch section 8 should be left in the ON position. "OFF" (right side pushed
in) displays the actuator velocity adjustment and "ON" allows display of microprocessor
faults and present seek address. Position 81—8 to ”ON”.

Switches 81—1 through 81—7 are interpreted by the microprocessor on the Servo-Coarse
PWA as a seven digit binary number, with 81—1 being the least significant bit and 81—7
being the most significant bit. Any number of sectors from 1 to 128 can be selected.
The unique settings of the switch for each customer are shown in a document called
"Device Specifications and Switch Selections" which is included in the front of every
manual when shipped. These specifications can be used to check the switch settings of
the unit before it is put into operation.

*NOTE: The logic signals required from the switches are ON : 0, OFF 1. Therefore,
when switches 2 through 7 are pushed down on the ON side and switch 1 is pushed down
on the OFF side, the selection being made is one sector (Sl~1 output is active LOW).
When all switches are pushed down on the OFF side, the selection is 127 sectors.
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Table 3‘3. 51 Switch Settings vs Number of Sectors per Revolution

Sl—~ Number of Includes
7 6 5 4 3 2 1 Sectors Sector

64 32 16 8 4 2 1 (Binary Weight) (in decimal) Numbers

0 0 0 O O 0 1 1 0
0 0 0 0 0 1 O 2 0—1
0 0 0 0 0 1 1 3 0~2
0 0 0 O 1 0 0 4 0—3
0 0 0 0 1 0 1 5 0—4

' —— etc. * ---—

0 0 O 1 0 0 O 8 0—7
. -——etc. * ---

0 0 1 0 0 O 0 16 0-15
: —-—-—- etc. * --—~

0 1 O O O 0 0 32 0—31
: ——-- etc. * --——

1 0 0 0 0 0 0 64 0—63
. —-— etc. * ~—

1 1 1 1 1 1 O 126 0—125
1 1 1 1 1 1 1 127 0—126

*The intervening values follow the binary/decimal number equivalence rules
and can easily be filled in by the reader.

3.lO.2 l/O PWA

The 1/0 PWA contains three switches. The toggle switch 81 selects remote (at the controller)or local (CMD control panel) control of the power sequence lines. The toggle switch 82provides manual capability of inhibiting drive transmitted signals except for Read/WriteClocks and Data. Before operating the CMD, position these two switches to the desiredpositions (see Figure 3—17).
The third switch is an Option selection switch which is set at the factory to customer
requirements. When replacing the I/O PWA with a spare, consult the Device Spect-
fications and Switch selections document attached with the manual at the time the .
unit is shipped. It shows how S3 should be set. Figure 3-17 shows what the optlons
are for 83 settings.
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OPTION SWITCHES TO SERVO
SELECT NUMBER OF SECTORS
($1 '1 THROUGH 53 *7) EnSE

51-8 FOR MAINTENANCE"

an-.. /— ‘7 TP 1

\J 1 / L-J 0° -----------000V\0 \ 2. . ‘-~' \
\ V\

o
'0
‘i‘
00

ON OFF

'L...

4 i-
! I

00
E1 52 A

-l l- ‘_.__J'

r X306 A PUSH lN LEFT SIDE FOR "ON"; PUSH IN RIGHT SIDE FOR "OFF".
\4---—"—/ A SERVO DISABLED WHEN E] AND 52 ARE JUMPERED TOGETHER. SEE SECTION 6.8.5.

*Section 6. 9. 1 discusses the use of 81-8.

Figure 3-16. Servo-Coarse Opfion Switches
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5E
1}

C]
:2

@7953

52 cm ST%%
fl JIC o.- NOR/M4 DIS RehfflLOCr-j”—————————— °°°r—1 R

A A T?

[X Njw“lg: - FOR NORMAL INTERFACE OPERATION (POSITION SHOWN)
ISMWBJ; - DISABLES‘INTERFACE CONTROL.

é: REMOTE - START BY PICK AND HOLD SEQUENCING FROM I/O. (POSITION SHOWN)
LOCAL -START BY OPERATOR PANEL.

I
U I

AN "X" IS MARKED IN "ON” OR "OFF" SQUARES ON SWITCH SPECIFICATIONDOCUMENT TO SHOW OPTION SELECTED.

&

ZO

~
m

u
a

w
‘“

‘fl
'fi

O

SPARES

PSEUDO SEEK WITH VOLUME CHANCE

VALIDATE "ON CYLINDER"
WITH VALID SECTOR

NO PSEUDO SEEK WITH VOLUME CHANGE
"ON CYLINDER" IMMEDIATELY
FOLLOWING SEEK COMPLETE

(ZZZ 56%)
FIGURE 3—17. I/o PWA SHOWING SWITCHES AND I/O

CONNECTOR LOCATION

75888417-L 3—19



3.11 INITIAL CHECKOUT AND STARTUP PROCEDURE
This procedure should be used to make the first power application to the unit.
The procedure assumes that the preceding procedures and requirements of this
section have been performed.

00
x1

10.
Ill.
12.
13.

14.

15.

16.

17.
18.
19.

( \
1 CAUTION ‘.
\ »

THE AC POWER CIRCUIT BREAKER SHOULD NEVER BE POSI-
TIONED TO OFF WHILE THE DISK IS ROTATING. WITH SPIN-
DLE TURNING AND BLOWER STOPPED, THE POSSIBILITY FOR
CONTAMINATION TO ENTER THE MEDIA AREA IS GREATLY
INCREASED.

Check that the AC power circuit breaker is OFF.
Check that the front door is latched and cannot be opened with a 10 i5
pounds (4.5 :2. 3 kg) of force. If the front door requires less force than
specified, perform alignment procedure contained in Section 6.7.21.
Open the top cover (per Section 6.7.1).

E CAUTION
\\ .............

Do Not manually position the carriage. Such action could cause
damage to the read/write heads and/or disk surfaces.

Make certain that the input power cable is connected to the correct external
AC power source.
Install the terminator in J2 of the I/O PWA if star configuration is used for
the system. For Daisy chain configurations, the terminator is installed in the
last device only.
If the plastic bag surrounding the unit was damaged during shipping a 20
minute purge should be performed.
If a purge is to be performed, disconnect A1P1 (the voice coil lead).
Turn on AC power circuit breaker. Make certain that the blower is operating.
Remove Plastic cover shipped in place of a cartridge and install a cartridge
per Section 2~7.
On the 1/0 PWA switch the REM /LOC switch to LOC.
Operate the Start/Stop switch on the operators panel to start the drive.
Check to see that the spindle drive motor is operating.
(Perform this step only if purge is to be performed).
With AlPl disconnected the heads will not load, but the disk will continue to
spin. The unit should be allowed to purge for at least 20 minutes.
a. Operate STOP switch on operator control panel.
b. When a stopped condition is obtained, turn off AC breaker.
c. Reconnect AlPl, turn on AC breaker, then operate the START switch

to START.
Check that the positioner drives the carriage forward to load the read/ write
heads at track 00 in a maximum of 70 seconds.
Operate START/STOP switch to STOP and check to see that the heads FULLY
UNLOAD and the spindle stops.
On 1/0 PWA, switch REM /LOC switch to REM, unless the system requirement
is for the power sequencing control to be at the unit rather than remote.
Install l/O cables per Section 3.7.
Replace top cover.
Operate the START/STOP switch to START to start the unit. Wait until
heads are loaded (READY light illuminated) and run on—line diagnostics as
applicable (if available).
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3.l2 ACCESSORIES

3.12.1 I/O INTERFACE ACCESSORlES
I/O Interface Accessory items required, but not furnished with the device are shown
in the following tables:

Table 3-4. 1/0 Cable and Terminator Part Numbers

DESCRIPTION QUANTITY REQUIRED NOTE PART NO.

"A" Cable (Controller to Device) One per Device in star, 2 775642XX
(Same connector on each end. one 1361‘ multi—spindleSee para. 3. 12_ 2) installation in Daisy

chain

”A" Cable (Device to Device) One less than total 1, 2 775642XX
(Same connector on each end. devices in the Daisy
See Para. 3. 12. 2) chain

"B" Cable (Controller to Device) One per Device 775643XX

Terminator One per Device in star, 75841300
one per 1nulti~spindle
installation in Daisy
chain

1. Multiple, number of cables required depends on number
of units in daisy chain.

2. Last two digits denote length. (For cable length see Table 3—5.)

The above accessories are required but not included with the units; they must be
purchased separately.

Table 3-5. I/O Cable Length and Tabs

PART NO. CABLE LENGTH lN §§%%RS
F 6 8 10 15 20 25 30 40 50J

1.521.83 2.44 3.05 4.58 6.96 7.63 9.1512.215.24
“A“ Cable

TAB 775642XX 00 Ol 02 O3 O4 05 O6 07 O8 09
(xx) “B” Cable

775643XX oo 01 oz 03 04 05 O6 07 08 09
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3.12.2 DESCRIPTION OF l/O CABLE CHARACTERISTICS AND CONNECTOR
PART NUMBERS

3.12.2.1 ”A” Cable (See Figure 3—18)

ITEM DESCRIPTION MP1 P/N BERG P/N P/N SPECTRA—STRIP

1 Connector (60 Pos) 94361115 65043—007
2 Flat Cable (twisted—pair), 95043902 3CT—6028—3—05—100

30 pair, 28 AWG
3 Contact, Insert 94245603 48048 """"

”A" Cable Mating Receptacle on Unit or Controller

ITEM DESCRIPTION MPI P/N AMP P/N

4a 60 pin, right angle header 94369804 3—86479—4
4b 60 pin, vertical header 94385129 3—87227—0

3.12.2.2 ”B" Cable (See Figure 3—18)

ITEM DESCRIPTION MPI P/N AMP P/N

5 Connector (26 pos.) 65853402 33993000
6 Connector Pull Tab 92004801 3490—2
7 Flat Cable (26 pos.) 95028509 3476~26

with ground plane
and drain wire.

"B" Cable Mating Receptacle on Unit or Controller

ITEM DESCRIPTION MP1 P/N AMP P/N

83 26 pin, right angle header 94369802 1~86479—0
8b 26 pin, vertical header 94385112 1—87227—3

3.12.2.3 1/13 Cable Charoctefisfics

3—22

"A" Cable
Type: 30 twisted pair, flat—cable
Wists per inch: 2
Impedance: 100 110 ohms
Wire size: 28 AWG, 7 strands
Propagation time: 1. 6 to 1. 8 ns/ft (5.28 to 5. 9 ns/m)
Maximum cable length: 100 ft cumulative (30. 48 m)
Voltage Rating: 300 V rms
"B” Cable (with ground plane)
Type: 26 conductor, flat cable with ground plane and drain wire
Impedance: 65 ohms (3M P/N 3476—26)
Wire size: No. 28 AWG, 7 strands
Propagation velocity: 1. 65 ns/ft (nominal) (5. 41 ns/m)
Maximum cable length: 50 ft (15. 24 m)
Voltage Rating: 300 V rms
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60 RECEPTACLE
CABLE “A“ CONNECTOR

31 [O- 01*
9),,cTO

TO
]

I21
0

I
IQ

LO
I

860

26 RECEPTACLE
CABLE ”B" CONNECTOR

14§§ 01*22%
l
l

I

26§§ 13

* CONNECTORS AS PURCHASED
MAY NOT HAVE RECEPTACLE
NUMBERS MARKED ON THEM

** P|N NUMBERS ETCHED ON PWB

812.1413

60 PIN MATTNG
PWB "A" CONNECTOR

ON UNIT OR CONTROLLER

ttO] oo 31
oo

60

26 PIN MATING
PWB ”8" CONNECTOR
ON UN|T OR CONTROLLER

**O]

o
_

_
_

._
_

_
_

_
_

_
..

_
--

26

figure 348., T/O Connecfors - Cable Mount and PWB Mount
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THEORY OF OPERATION 4

WWW
The theory of operation for the drive is organized into two parts. The first part des—
cribes the major mechanical assemblies. The second part describes the power functions,
the logical functions, and the signals exchanged with the controller. Logic signal
names are followed by the symbol +L or —L indicating that the active (Logic "1") level
of the signal is high (+4 Volts for TTL and —0. 8 Volts for ECL) or low (nominal 0 Volts
for TTL and —1. 7 Volts for ECL) respectively. For example, the signal SEG—END—
INT/+1.. indicates the signal is at a nominal +4 Volt level when active (logic ”1").
Connector and pin nomenclature used in the text will be the same as that used in the
wire lists. Following is a list of the connector designators used (see also Figure 5~1).

Electronics Module PWA Connectors
EMl INDPWA
EMZ Control/Mux PWA
EM3 Servo~Coarse PWA
EM4 Head Alignment PWA
EMS Spare
EM6 Servo—Fine PWA
EM7 Read/Write PWA

Other Assemblies which may be referred to in this section
RC Relay Control PWA
PA Power Amplifier Assy.
OP Operator Control Panel
CMPB Component PWA
SP Servo Preamplifier
RWP Read/Write Preamplifier
TM Terminator PWA
VT1 Velocity Transducer
CR1 Spin Speed Sensor

Each Electronics Module (EM) PWA has two connectors called P1 and P2. These
plug into J1 and J2 of the Mother Board PWA. In addition, eight other connectors
connect to the wire wrap pins of the EM Mother PWA. These are EMP3 through
EMP10 (EMPl and EMPZ not used) on the wire lists and they route signals to/from

assemblies other than Electronics Module PWAs. On the schematics, signals which
connect between the Electronics Module PWAs will be labeled P1 or P2 plus pin
number. For example, Pl—B 41 on the Servo—Fine PWA schematic is the "FXD—ADR/
~L" signal which comes Via the Mother Board connections from EM2P1-A41 which is
the CNTL/MUX PWA. Sheet 1 of each PWA schematic is an Intracabling diagram
which shows the connection of "FXD-ADR/—L" between two PWAs. Connectors
labeled J1 or J2 on the Electronics Module PWA schematics refer to interconnection
signals, i.e., signals going through the EMP3 through EMPIO connectors to assemb-
lies not in the Electronics Module, such as the Servo Preamp PWA. The intracabling
diagram (or interconnection diagram, in some cases) with each schematic gives a
Cross Reference number which indicates figure number and sheetnumber where
the signal in question is found as a source or destination. For example, the signal
"P—DIBIT—REM” is shown on sheet 2 (Cross Ref. No. 0601) of the Servo—Tine PWA
schematic has as its source/destination the schematic of Figure 5—10, which is the
figure for the Servo Preamp schematic. A look at Figure 5-10 sheet 2 (Cross Ref.
No. 0901) shows ”P—DIBIT~REM" going out on J2-01.
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PANEL A
INDICATORS/ START/STOP CMD

CONTROLS

[A A c
CVLINDER ADDRESS A MQE§$iRé§IESSOR VELOCITYCMDA
CONTROL CMD A . SEEK/RTz/INITIAL C

INPUT POWER (AC) [2;
OPERATOR :D—pfi-H : )

SPEED PULSE

SEEK STATUS CYLINDER PULSE
. SPINDLE START/ A

OPEN CABLE DETECT SECTOR PULSE STOP CONTROL CONTROL CMD
_____._...__..__.. CONTROL/ A FAULT CODE A aSECTOR PULSE APOSITIONER,. UNIT SELECT TAO SERUM/SET GENERATION 2 STATUS

U Mw UNIT SELECT (2°) WRT CUR CONTR A la: ——————————————> m RVO AGC ACTIVEm UNIT SELECT (2‘) M65 A 923 U K :Am
*2“ UNITSELECT (22) 33 g SEE
:> UN” SELECT (2) IO M BUS SERVO HEAD ADDRESS w :

BUS BIT 0 (2°) f 9 * I C
BUS BIT I (2 ) j 8 SERVO/

WRITE DATA CMD INDEX INDEX 8 m \NRITE

BUS 8” 2 {2 ) m [)“ECT‘ON I03 EH ) INDEX CLOCK PLO-——-——-—T————- E CONTROL’ LOGIC ( 1 09.34 MHz)
—_..L—...BU3 8” 3 3 ) a WRITE CLOCK Maxis” 2 SERVO HEAD

a BUS 9” 4 254) i“) a. FAUU U SELECT LOGIC
z BUS BIT 5 (2) E: SERVO O— READ DATA DISPLAY *1
Ci BUS EIT o (26) { DIEITS o i J
D . ifm BUS BIT 7 (20 READ CLOCK (9.67 MHz) SERVO CLOCK i=7 (DEMODULATOR GATE)

EUS an 8 (28) i9 N
“U5 B” 9 (2 ) INDEX/SECTOR EWRITE DATA (3 «a
WRITE CLOCK m a FAULT/STATUS E
TAG I :g READ.,, ———'~'> 3 READ GATE »O ”G 2 _.,. 3% SEQUENCE PICK PLO CLOCK

E TAG 3 5; (3,87 MHz)
§§§ SEQUENCE HOLD EARLY/LATE CONTROL

AM FOUND 2; z
Lu<iREAD CLOCK 'z'o NR2 READ ;READ DATA -3 DATA WM» MFM READ ' READ AMP

FAULT o READ CLOCK DE‘E’ROZDER/ READ GATE 3. AGC READ
ON CYLINDER (9-67 MHz) SHIFT AM SENSE DIOITIZER AM

<—-—-—-——-—~ DETECTIONINDEX E CONTROL READ PLO
SECTOR ’5 AM FOUND I f CLOCK (3.87 MHz)
SERVO CLOCK 3.
SEEK ERROR Ex
UNIT READY " NR2 WRITE DATA NR2» MFM
UNIT SELECTED , ENCODER/SEEK END WRITE CLOCK (9.67 MHz) LOMPENSATOR—4 :)

ADDRESS MARK ENABLEWRITE PROTECTED
SPARE WRITE GATE 1 ®
SPARE WRITE CURRENT CONTROLSEQUENCE PICK A @“Wk,SEQUENCE HOLD (READ/WRITE) FAULT/STATUS A O

P

A DENOTES MULTIPLE LINES
r""‘“
089%)

FIGURE 4—1. BLOCK DIAGRAM (SHEET 1 OF 2) (STD-GEM INTERFACE)
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POSITION
ERROR

<D-—————

M FM WRITE DATA

SPTNDLEMOTOR
CONTROL 7

ELECTRONICS SRINDLE
DRIVE
MOTOR

SPINDLE
SPEED ‘
SENSE

VELOCITY FDBK VELOCITY
/ 3 XDUCER

SERVO
RETRACT SERVO CONTRO [
CONTROL ' . “NEAR

ELECTRONICS SERVO/ PM MOTOR: RETRACT [‘1 POSITIONER
ROWER

RETRACT CONTROL AMPL
\ ?

CURRENT FEED BACK ‘N’
~ CARRIAGE

MECHANISM
SERVO HEAD SELECT CURRENT

SENSE §

SRV flflflA _ r~—s
POSITION SERVO ‘ O SERVO I SERVO

RROR CHANNEL (CARTMDGE) PRENMP. " I ! DATA
DEMOD~ SELECTULATION SERVO‘DATA “H i E I

(wI ‘ ,
.._.._j| l I I

I READ I : I
I PREAMP * ' , '

HEAD ALIGNMENT L WRITE —- I DATA
CARD " DRIVER A. _ : DATA

5:38 _ I SERVO
ATA ..READ ANALOGD FAULT : DATA

DETECT .. T DATA
V —- * DATA

Figure 4-1. CMD Block Diagram (STD‘OEM Interface) (Sheet 2 Of 2)
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The interconnection Diagram of Figure 5~10 sheet 1 (Cross Ref. 0901) indicates
JZ—Ol goes to P1804 of Cross Reference 0602 (sheet 2 of Figure 5—7). A look at
Figure 501, sheet 2 of 2 (the interconnection diagram for the whole unit) shows
that there is a cable going from J2 of the Servo Preamp to P1 of EMS which is the
Servo—Fine PWA.

Reference should be made to paragraph 5.3 for a complete description of the use-
age of the cross referencing system discussed briefly here.

Intergrated circuit components are designated as follows:

U25 — 12

L”IC pin number

——— 10 Location

Functional descriptions are frequently accomplished by simplified diagrams. These dia-
grams are useful both for instructional purposes and as an aid in troubleshooting. The
diagrams have been simplified to illustrate the principles of operation: Therefore, some
elements are omitted. The logic diagrams in Section 5 of this manual should take prece~
dcnce over the diagrams in this section whenever there is a conflict between the two
types of diagrams.

The descriptions are limited to drive operations only. In addition, they explain typical
operations and do not list variations or unusual conditions resulting from unique
system hardware or software environments. Personnel using this manual should already
be familiar with principles of operation of the computer system, the controller, pro—
gramming considerations (including the correct sequencing of I/O commands and signals),
and track format (1. e. , data records and field organization).

4.2 ASSEMBLIES
Figure 4—2 illlustrates the physical placement of the various major assemblies comprising
the CMD. Figure 4-4 illustrates the functional relationships of these assemblies. The
following paragraphs describe the operation of these assemblies.

4. 2 .1 POWER SUPPLY

Each drive has its own self—contained power supply. The power supply is located in the
rear and cooled by air from a blower at the front of the drive cabinet. The power supply
consists of a linear transformer and associated filter capacitors to supplyi5, £20, and
4:32 Volts. The $5 Volt supply and the 3:20 Volt supply are internally regulated.

The power supply has the following outputs:

1. 4:20 Volts for use in generating $15 Volts, $12 Volts and 4:6 Volts all of which
are used in the various analog circuits (i.e. , servo and Read/Write), and
+12 Volts for the microprocessor and the microprocessor memory circuits.

2. 3E5 Volts for the logic.

3. +32 Volts for use by the voice coil positioner and the emergency retract relay.
4. 35 Volts for use by the motor breaking circuit.

Power is made available to the drive through a line filter and the closed contacts of the
AC POWER circuit breaker. When the AC POWER circuit breaker is closed, the blower
motor starts and all of the DC voltages go on. When the START switch contacts are closed
(at the control panel) the microprocessor causes the solid state relay SSRl and K1 to
apply power to the spindle motor, assuming that the deck is down, the cartridge is seated
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Figure 4-2. CMD Major Assemblies
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CAUTION\ ‘‘‘‘‘‘‘‘‘‘‘.
With AC power circuit breaker in OFF position AC power is still
applied to AC line filter. To completely remove all AC power
from unit AC line cord must be disconnected from power source.

and the cartridge access door is closed.

4.2.2 DRIVE MOTOR ASSEMBLY
The drive motor drives the spindle assembly. The motor is a 1/4 hp unit of the induc—
tion type. The motor is secured to a mounting plate which in turn attaches to the base
casting. The motor mounting plate is secured to the underside of the deck using insu—
lating hardware so that AC current from the motor does not circulate in the base deck.
Power is transferred to the spindle via a flat, smooth~surfaced belt that threads over
the pulleys of the Spindle and drive motor. A motor tensioning spring maintains a
constant tension on the motor mounting plate to keep the belt tight. The motor is
connected to chassis ground via wire in motor harness.

The temperature of the drive motor is monitored by an internal thermal
overload switch. If the switch opens, power is removed from the motor.
The loss of spindle speed causes the M.P. to retract the heads and ini-
tiate the STOP rOutine. The drive motor thermal overload switch closes
again when the temperature drops to a safe level. If the fault has been
manually reset, the M.P. initiates the START routine which operates re*
lay K1 and connects power to the motor again. At least two minutes must
elapse before the motor can start again.

4.2.3 SPINDLE ASSEMBLY
The spindle assembly is the physical interface between drive motor and disks. The
surface of the Spindle magnetic mounting plate mates directly with the steel ring on
the bottom of the disk cartridge, and the spindle hub is counter—sunk in the center to
accept a steel alignment ball in the center of the bottom of the disk cartridge. The
mating surfaces of the disk cartridge and spindle are engaged by a force of 35 e5 lbf
(157 i22N). When the cartridge access door is opened it operates a mechanism which
applies the necessary force to separate the cartridge disk from the spindle magnet
and moves the cartridge forward where the operator can grasp it for removal. The
steel ball in the center of the cartridge hub centers the disk cartridge when it is in—
stalled in the unit.

The spindle is driven by a flat belt linking the spindle drive pulley to the drive motor
pulley.

A ground spring is mounted at the lower end of the Spindle assembly. The ground
spring is mounted so that it is always in contact with the shaft to bleed off any accumu~
lation of static electricity on the spindle through a ground strap. Mounted on the
bottom of the spindle is a disk with 16 slots in its periphery. The disk periphery
passes through a slot in the Spin Speed Sensor which puts out a pulse every time one of
the 16 slots passes through the Spin Speed Sensor slot. See also Paragraph 4. 2. 5 for
Spin Speed Sensor details.

4.2.4 ACTUATOR
The actuator consists of the coil and carriage, rail bracket assembly, and magnet
assembly. The actuator (Figure 4—3) is the device that supports and moves the read/
write and track servo heads. The forward and reverse motions of the carriage on the
carriage track are controlled by a servo signal. The basic signal is generated by the
microprocessor on the Servo—Coarse PWA and processed by a power amplifying stage.
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The power amplifier output is applied to the voice coil positioner (part of carriage). The
signal causes a magnetic field about the voice coil positioner. This magnetic field reacts
with the permanent magnetic field existing in the air gap of the magnet assembly. The
reaction either draws the voice coil into the permanent magnet field or forces it
out. Signal polarity determines the direction of motion, while signal amplitude controls
the acceleration of the motion.

The voice coil positioner is a mandril-ound coil that is free to slide in and out of the
gap section forward face of the magnet assembly. Fastened to the positioner is a head/
arm receiver which holds up to 6 read/write heads and two servo heads. The head/arm
receiver mounts on the coil and carriage assembly that moves along the carriage rail
on six anti—friction bearings. Movement of the positioner in or out of the magnet causes
the same motion to be imparted to the entire carriage assembly. This linear motion
is the basis for positioning the read/write and track servo heads to a particular track
of data on disk pack. (Refer to Head Loading paragraph for detailed information on
read/write head loading and unloading.)
The positioning signal is applied to the voice coil positioner via two flexible, insulated,
metal straps, the ends of which are secured to the carriage and bearing assembly.
There is a third metal strap which grounds the carriage to the base deck assembly.
During any seek operation an l/O command gives the microprocessor the cylinder
address to be accessed. The microprocessor compares this cylinder address with the
current cylinder address which is stored within the M. P. memory and then issues a
command to the positioner to move toward the new cylinder location with an acceleration
and velocity that is proportional to the difference in position. The positioner moves in
the direction of the new cylinder address under control of a velocity feedback loop, with
the velocity signal being supplied by a velocity transducer.
The transducer is a two—piece device, one piece stationary and the other movable. Refer
to the Transducer paragraph for a complete description.
The actuator contains a stop mechanism to limit extremes in forward and reverse move—
ment. The forward stop assembly consists of two rubber bumpers located in the shroud
vicinity. If the carriage moves too far toward the disks the two bumpers contact the
upper and lower front sides of the carriage. If the carriage is retracted far enough
away from the disks the rear of the head/arm receiver contacts two rear cylindrical
bumpers which protrude out of the front face of the magnet assembly.

4.2.4.l Head Loading

The read/write heads must be loaded to the disk surfaces before exchanging data with
the controller. The heads must be removed (unloaded) from this position and driven
clear of the disks either when power is removed from the unit or when the disk velocity
falls below about 3240 r/min. The head load/unload cam actions are identified in
Figure 4—4.

Heads are loaded by moving the aerodynamically shaped head face toward the related
disk surface. When the cushion of air that exists on the surface of the spinning disk
is encountered, it resists any further approach by the head. Head load spring pressure
is designed to just equal the opposing cushion pressure (function of disk r/min) at the
required height. As a result, the head flies. However, if the head load spring pressure
exceeds the cushion pressure (as would happen if the disks lost enough speed), the head
stops flying and contacts the disk surface. This could cause damage to the head as well.
as the disk surface.
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Figure 4-3. Actuator Elements (Voice coil slightly extended from retracted position)
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To prevent damage to the heads and/or the disks during automatic Operation, loadingoccurs at controlled velocity only after the disks are up to speed and the heads areover the disk surfaces. For the same reason, the heads unload automatically and areretracted at a controlled velocity if the disk r/min drops out of tolerance. Duringmanual operations, heads should never be loaded on a disk that is not rotating.Head loading is a part of the Start Load function. Pressing the START switch ini-tiates disk rotation and purge. Purge is 15 seconds after reaching 2890 r/min.

After the purge, the spindle RPM must be about 3240 r/min. If so, the micro—processor specifies a load command and the carriage moves forward toward track 0.Head loading occurs during this forward motion. The carriage continues to movetoward the spindle until the servo detects track 0.

The head load spring (Figure 4—4) is designed to maintain a constant loading force. Whilethe heads are retracted, head cams on the actuator housing bear against the head loadspring cam surfaces. The cams support the loading force and hold the heads in the unloadedposition. As the carriage moves forward, the head load spring cam surface rides offthe head cam just after the read/write heads move out over the disk surface. The loadingforce moves the head face toward the air layer on the surface of the spinning disk untilthe opposing forces balance.

The heads loaded switch status reflects the state of the read/write heads (loaded orunloaded). This status is used in the microprocessor. The switch mounts on a bracketattached to the magnet top and is transferred by carriage motion. Whenever the carriageis fully retracted, the switch state reflects the unloaded status of the heads. As the car-—riage moves forward during a Power On/Load, the switch transfers at a point withinabout 0. 1 inch forward of the retracted stop. This switch status remains unchanged untilthe carriage is retracted to the same position and, as such, does not precisely indicatethe loaded/unloaded status of the heads. Precise status is determined by the logic whenthe servo track head senses dibits. This switch is interlocked to the drive motor viathe microprocessor which will not allow spindle power to be removed until the heads arefully unloaded.

Head unloading occurs whenever power to the unit is removed, STOP switch is placedin STOP position, a voltage fault occurs or disk r/min drops below tolerance. Signalsfrom the microprocessor cause the voice coil to drive the carriage in reverse fromits current location toward the retracted stop. (Either normal or emergency methodscan be used. Refer to Stop Sequence paragraph for additional information.) As thecarriage retracts, the cam surfaces encounter the head'load springs and each headrides vertically away from the related disk surface. The carriage continues back tothe retracted position and stops.
4.2.4.2 Head/Arm Assemblies

Eight head/arm assemblies are mounted on the carriage. A read/write head assemblymounted at the end of a supporting arm structure. A track servo head/arm assemblyconsists of a read coil head assembly mounted at the end of a supporting arm structure.
The head assembly (Figure 4—5 l, which includes a cable and plug, is mounted on a gimbalspring which, in turn,is mounted on a head load spring. This method of mounting allowsthe head assembly to pivot (independent of the arm)tangentially and radially relative to adata track on the disk surface. Such motion is required to compensate for possibleirregularities in the disk surface. ‘
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The arm structure consits of a floating arm secured to a heavier fixed arm. The end.
of the fixed arm opposite the head mounts in the carriage receiver. The floating arm is
mounting point for the head and is necessarily flexible so that it can flex during load and
unload motions, onto and off of the cam surfaces.

During head loading, each floating arm is driven off the related cam and unflexes to force
a head toward the air cushion on the Spinning disk surface. The force applied by the
floating arm causes the heads to fly or float on the air cushion. Vertical motion by a disk
surface (due to warpage or imperfection) is countered by a move in the opposite direction
by the gimballed head and/or floating arm. As a result, flight height remains nearly
constant.

4.2.5 TRANSDUCERS

The deck assembly contains two transducers: spin Speed sensing transducer and velocity
transducer. These transducers provide signals that are used by the microprocessor to
generally control the progression of most machine operations.

4.2.5.] Spin Speed Sensor

The Spin Speed Sensor generates a voltage pulse whenever a slot in a disk on the bottom
of the spindle passes through the Spin Speed Sensor. The slot in the disk allows
light from an infrared light emitting semiconductor to strike a light sensing semicon~
ductor Whose output current increases during the time the light through the disk slot
strikes it. The resulting output is a train of pulses approximately 120 microseconds in
duration with a pulse occurring once every millisecond (approximately). The period be—
tween Spin Speed Sensor pulses is checked by the microprocessor firmware every 20 ms
(heads loaded, positioner in fine mode) and if the spin speed is greater than about 3200
r/min, an enable is provided for relay K2*. If the Spin speed (r/min) is insufficient, the
pulse repetition rate is reduced and this fact is detected by the microprocessor. This
has either of two effects:

1, If the heads are not loaded K2 will not be energized and the microprocessor will not
initiate the load sequence.

2. If the heads are already loaded, K2 is opened, and thus the voice coil is disconnected
from the pmver amplifier and connected to the emergency retract circuit. The
heads are immediately unloaded at a controlled velocity to the retracted stop.

In addition the ”Spindle r/min Lost" fault will be stored in the microprocessor memory
and the unit becomes ”not ready. " Displaying microprocessorvdetected faults is discussed
in section 2. 10. 1. The Spin Speed sensor is illustrated in Figure 6—7.

4.2 .5 . 2 Velocity Transducer

The Velocity Transducer (Figure 4~6) is a two—piece device consisting of a stationary
tubular coil/housing and a movable magnetic core.

The magnetic core is connected via the extension rod to the rear surface of the carriage
assy. All motion of the carriage is therefore duplicated by the magnetic core. As the
core moves, an emf is induced in the coil. The amplitude of the emf is directly related
to the velocity of the core (and carriage). The polarity of the emf is an indication of the
*Figure 5~13.
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direction of motion by the core (and carriage). The transducer output drives a summing
operational amplifier located'on the Servo Coarse PWA in the Electronics Module.
This signal is used by the servo logic to control acceleration/deceleration and velocity
of the carriage during Seek operations.

4.2.6 BLOWER SYSTEM
The blower system provides positive pressure in the disk area. The presence of this
elevated pressure results in an outward dispersion of air preventing ingestion of con—
taminated air. This air flow greatly reduces possible contamination and resulting damage
to the disk surfaces and the read/write heads.

Power to the blower motor is available Whenever the AC POWER circuit breaker is on.

MAGNETIC
CORE

CONNECTED
TO HEAD/ARM
RECEIVER
(CARRIAGE ASSEMBLY)

EXTENSION
ROD

COIL/HOUSING
(STATIONARY)

(SECTIONED)
COIL WINDING
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OF HOUSING)

I— ________________
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SUM- VELOCITY
MING SIGNAL

UP AMPL

I
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Figure 4-6. Velocity Detection
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4.2.7 DISKS
The disks are the recording media for the drive. The disks are 14 inches outer
diameter. Three disks are mounted on the spindle (non-removable by the operator)
and one center-mounted on a hub in an operator removable cartridge. The recording
surface of each disk is coated with a layer of magnetic iron oxide and related binders
and adhesives. The three fixed disks as a subassembly are called the Fixed Module.
On the fixed disks there are five recording surfaces and one track servo surface, and on
the cartridge disk one surface is a recording surface and the other is a track servo sur—-
face. The servo surfaces contain prerecorded information that is used by the micro-
processor to position the heads to the desired track.

The 823 recording tracks are grouped in a 2. 14 in (53. 4 mm, approx.) band near
the outer edge of the disk. Track 822 has a diameter of approximately 9 inches
(230 mm, approx. ); the diameter of track 0 is about 13 inches (330 mm, approx. ).
The tracks are spaced about 0. 0026~inch (0. 063 mm, approx.) apart.

The disk cartridge has a two—piece container. The bottom cover can be removed by sim—
ply pushing the cover release button toward the center of the bottom cover (see Figure
2-2). Removing the bottom cover reveals an inner cover which protects the lower disk
surface. Removing the bottom cover only gives access to the head access hole and the
ring and hub that mounts on the spindle magnetic hub. This design protects the disk
cartridge from physical damage and greatly reduces the possibility of contamination of the
disk recording surfaces.

4.2.8 ELECTRONICS MODULE

The Electronics Module Assembly consists of a "mother board" and seven slots for
printed wiring assembly boards (PWAS) that plug into connectors mounted on the mother
board (EMl through EM7). The mother board provides the connections between the seven
PWA connectors and furnishes the power busses which make available various Power
Supply furnished voltages to the PWAs. Access to the inter and intra—Electronics Module
connections is gained by lifting upward on the Electronics Module and swinging it wtward
so that it hangs over the side of the unit. The module is held in this position by a sliding
support mounted on the side of the base pan. This is referred to in this as the maintenance
position.

The Electronics Module contains all of the easily removeable PWAs. There are other
PWAs (i.e. , Servo Preamp, Read/Write Preamp, Power Amp, Relay Control,
Operator Panel Control and component board) in the unit but these are not the plug-
in type and are not part of the Electronics Module. The Electronics Module boards
are 7 1/2 by 10 1/2 inches(191 by 268 mm) and are installed vertically in numerically
identified positions. The theory of operation for the PWAs is covered in Section 4. 3,
FUNCTIONS.

The Electronics Module frame is at ”DC" ground and is isolated from frame or AC
ground unless a wire at the rear of the unit is connected to the frame ground stud
tab at the rear, left side of the frame. See Section 3. 7 ”Grounding". Connecting
AC to DC ground is a customer option.
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4.3 FUNCTIONS

4.3.] l/OOPERATIONS

Input/Output signal definitions are shown in Table 2.2. Pin number assignments
are shown in Figures 3—8 and 3—9.

The timing characteristics interface signals are shown in Figures 4—7, 4—8, 4—9,
and 4—10.
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4.3.2 POWER ON/OFF AND SPINDLE START/STOP FUNCTlONS '

4.3.2.] Power Sequencing Pick and Hold

Power Sequencing requires AC and DC power on, START indicator/Switch ON, andREMOTE START switch (switch selectable in CMD) in the Remote position. Applyingground to the Pick and Hold lines will cause the first CMD in sequence to power up.Once this CMD is up to speed (see paragraph 4. 3. 2. 3), the Pick signal is tranésferredto the next active CMD and repeated until all active CMD's are powered up. IndividualCMD's may be started and stopped manually once power sequencing is completed.

Interrupting the Hold line will cause all units to unload heads and stop the spindle.Single unit start up can be controlled by momentarily closing the Pick line with the Holdline grounded. Successive units will start each time the Pick line is grounded. Powersequencing circuits and timing are shown in Figures 4. 10. 1 and 4. 10. 2.

When in Local Start mode, each CMD is independently operated by its respective STARTswitch.

A Pick or Hold is considered to be present from the Controller when a ground is presenton the Pick or Hold lines. Each Pick and Hold Source must sink 4 mA per device.The Controller can provide this ground either through a mechanical contact (relay orswitch) or through an electronic circuit. The maximum voltage considered as groundis 0. 4 V. The open circuit voltage is 5 VDC max.

Pick and Hold Lines may be tied together and driven from a single source.

CMDs may be used in systems which are designed to recover automatically after poweroutages or brown out condition exceeding the transient voltage. To achieve this, thesystems must monitor line power and utilize the CMD power sequencing functions tostop and restart the CMDs when an outage occurs. Upon restart the CMD must be
initialized by the use of Clear Fault Status and RTZ. These must be executedafter the CMD has achieved the Ready state.

4.3.2.2 Power On Sequence

Manually closing the AC POWER circuit breaker starts the blower motor running andapplies AC power to the power supply, which in turn supplies DC voltages to the elec—tronics. The DC power is fused but not switched and powers the electronics wheneverthe AC POWER circuit breaker is on. Once DC power is on the spindle start up se—quence can begin.

4.3.2.3 Spindle Start Sequence
The start up of the CMD Spindle Motor is sequenced by microprocessor firmware andby relays (refer to Figure 4—18 and 4-22). .
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The spindle start sequence is as follows for a local controlled start:

1. Operating the START switch applies ground to a line (START) that passes through
threeother interlock switches — the deck down, cartridge seated and cartridge
access door closed switches — and then goes as START/—L to PPlt port U36 on
the Servo—Coarse PWA.

2. The microprocessor continually loops through a routine and as part of the routineit interrogates PPI port U36 and detects that the START/STOP switch is in theSTART position and that the SEQ—HOL‘D/—L signal is active low, which it will bewith the REM/LOG swtich in LOC position (l/O PWA).

3. After some checks the microprocessor sends out the command to PPl port U36 toactivate RUN/—L which causes relay K1 on the Relay control PWA to connect theAC lines, to the spindle motor. Then the M. P. activates the Solid State RelaySSRl which connects AC power to the motor through K1.

4. The start up is monitored by the microprocessor and if the start up is too slowor does not occur an operational fault: is stored in the microprocessor memory,AC power will be removed from the motor and the start will be aborted.

5. If the spindle speed gets above 3200 r/min before a 3—minute timeout, READYindicator ceases blinking and remains illuminated and the heads load.

The flow chart of Figures 4—19, 4—20: 4*22 and 4—23 illustrates the details of the poweron sequence for a local start.

4.3.2.4 Spindle Stop

The spindle stop sequence is mainly under the control of the microprocessor so referto Section 4. 3. 8 and Figure 4—21 for more information. The spindle stop sequenceshould never begin with the opening of the AC circuit breaker, because opening the ACcircuit breaker turns off the blower which may allow the motion of the disk to draw incontaminated air that could cause head/disk contact. The spindle stop sequence beginswhen the START/STOP switch is released or when the controller deactivates the SEQ—HOLD/—L line (removes ground). The microprocessor detects the open START switchcontacts and sets the "Start—Stop Cycle Flag" and enters the carriage retract subroutine.The M. P. stores a count in its internal operations counter which takes 80 seconds tocount down to “l. The M.P. de~energies the solid~state relay SSRrs-l which re“moves AC power to the spindle motor. Relay K1 is then desenergized connectingthe breaking circuit to the motor. A 35 VAC tap on the primary of the powersupply transformer is used in conjunction with a bridge rectifier on the RelayControl PWA to supply the DC breaking voltage when the solid state relay is re~energized. When the spindle speed drops below .14 r /min the ALP. delays 2seconds, then turns off the DC to the motor field by again de~energizing SSr-l.

*See Section 4. 3. 4 for details of the microprocessor components.
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If the START/STOP switch is not in the START (down) position the M. P. allows access
to the cartridge. No attempt to open the cartridge access door should be made under
any circumstances until the interlock solenoid releases the door catch. If the spindle
speed never reaches 14 r/min within the 30 second time—out period the M. P. sets the
"Too Long to Stop” error (10100)* and sets up the counter again for a two minute time~
out. If the motor has not reached less than 14 r/mi'n within two minutes the "won’t stop”
error (01111)* is set and the "Operational Fault" routine takes over (see Figure 4~29).
4.3.2.5 Power Off Sequence
To Power Off after spindle is stopped, open AC circuit breaker. To remove power
from all points within the unit remove the AC power cord from the AC power source.

4.3.3 MICROPROCESSOR FUNCTIONS-GENERAL DESCRIPTION
Functions which the Microprocessor and associated logic perform are as follows:

0 Spindle Start/Stop and Spindle speed monitoring

Servo Coarse positioning

Sector pulse generation

Servo head change

Microprocessor self diagnostics performance

a
6

3
3

3

Control the monitoring and displaying of faults connected with the above five
functions.

General descriptions of these functions are discussed in the following paragraphs.

4.3.3.] Spindle Start/Stop and Spindle r/min Monitoring
0 Spindle Start/Stop
The switch and control lines determining whether the spindle should'be started or stopped
are monitored periodically. There is a delay built into the monitoring routines so that‘
noise on these signals is ignored. During execution of the spindle start routine a test
is performed to determine whether or not spindle rotation actually begins. If not, the
start is aborted and the fault indicator illuminated. During execution of the stop routine
the brake is applied and spindle spin speed is monitored until approximately 14 r/min
is attained. Then, after a short interval for complete stop to occur, access is allowed
to the cartridge, if the START/STOP switch is in the STOP position.

Since the brake and start cycles produce the greatest power dissipation in the motor,
the minimum interval between start cycles is limited to two minutes.

0 Spindle Spin Speed

A disk having 16 slots is attached to the spindle with an infrared emitter and detector
on opposite sides of the disk. The time interval between two slots is measured by
counting passes through a short program loop. The time resolution possible is £16 micro—
seconds with an 8080 having a 500 nanoseconds cycle period. The nominal interval
between pulses from the disk at 3600 r/min is 1042 microseconds. The worst case
mechanical tolerances can introduce an error of about 1%. Thus the total error is
about 3%.

*See Table 6—7 for error codes.
**See General Block Diagrams in Figures 4~11 and 4-14.
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When the heads are loaded and the positioner is in the fine mode, the processor is inter—-
rupted every 20 milliseconds for a determination of spindle spin speedo If the speed is
too low, the heads are retracted and becomes "not ready" with a fault.

If the infrared pulse emitter should fail, an emergency stop procedure will be used by
the microprocessor since spindle speed monitoring will not be possible.

4.3.3.2 Servo Coarse Positioning

Servo coarse positioning includes head load, head unload, return—to—zero and controlling
the positioner velocity during a seek, i.e. , movement from the origin cylinder to the
destination cyclinder. The CMD positioner servo is of the well proven linear motor—
tachometer feedback type.

0 Head Load

When spindle spin speed is determined to be correct, and no faults exist, a 10 ips for—
ward velocity command is given the positioner servo to initiate loading the heads. After
the outer guard band is detected (i. e. ”AGC ACTIVE” is detected), the servo is switched
from the coarse (velocity) mode to the fine (track following) mode. After a delay of
about 3 milliseconds from the time that the center of track 0 is first detected, the "ready"
and "on-cylinder" signals will be set true.

a Head Unload

Head unload is normally accomplished using the positioner servo under control of the
microprocessor. A 10 ips reverse velocity command is given until the carriage closes
the contacts on the heads loaded switch. The microprocessor senses the switch closure
and removes the reverse velocity command, causing the Servo to stop moving. Relay
K2 is de~energized so that the voice coil is disconnected from the servo amplifier and
connected to the emergency retract circuit which maintains automatically the retracted
condition. Should the positioner servo fail or should there be a voltage fault which would
prevent microprocessor operation, an emergency retract cirCuit is activated.

a Return to Zero

Return—to~zero is accomplished by giving the positioner servo a 6 ips reverse velocity
command until about 10 mils outside track 0 where the outer guard band is detected
(rev. EOT). Then a 1 ips forward velocity command is given and the head load pro—
cedure is entered at the point just after the outer guard band has been detected. If
a seek error caused the head unload, the head load procedure will be entered.

a Seek Control

The profile of distance to be traveled at a given velocity for any seek is stored in a
table. When initiating a seek, the appropriate initial velocity command is found by means
of a binary search procedure to locate the entry point in the table. The distance to be
traveled (number of “cylinders to be traversed) at the initial velocity is also a result
of the search procedure. Thereafter, distance and velocity are taken from the table.
When the end of the table is reached, the coarse positioning portion of the seek is
completed and the servo is switched from the coarse (velocity) mode into the fine
(track following) mode. »
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Distance and velocity information is placed by the microprocessor into a next distance
register and a next velocity register from where it is transferred into a current distance
counter and current volocity register. Each time "next" information becomes "current"
information the microprocessor refills the two ”next" registers with "next” information.
See Figure 4— 12 . With each cylinder pulse, the value in the current distance counter is
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decremented. When the counter reaches zero, the value in the next distance register
is transferred into the current distance counter, the value in the next velocity register
is transferred into the current velocity register and the processor interrupted (see
"Interrupt Logic", Section 4. 3. 4. 3) so that new values will be loaded into the "next"
registers.

The next distance register and current distance counter are implemented by one section
(counter 0) of a type 8253 programmable counter (see Figure 5—3r), the next velocity
register is implemented by one port of type 8255A programmable peripheral interface
(see Figure 5—3p), and the current velocity register is implemented by two four—bit
register logic elements (see Figure 5u3h).

4.3.3.3 Sector Pulse Generation

Sector pulses are obtained through division of an 806 kHz clack (derived from the servo
surface) by the number of clock cycles per sector. The frequency divider is synchro—
nized by the Index pulse (also derived from the servo surface). The sector pulse gen——
erator is one section of a type 8253 (U2) programmable counter operating as a frequency
divider. The microprocessor reads the status of a set of switches to determine the
number of sectors per revolution, computes the divisor, and loads the 8253 with the
divisor.

4.3.3.4 Servo Head Change

When the system controller commands a read/write volume change (fixed to removable
or vise versa) the microprocessor must initiate a change to the selection of the servo
head. The microprocessor does not change the selection of the servo head, however,
until the controller follows the ”new" volume address with a seek command, which the
microprocessor verifies before changing the selection of the servo head to match the
selection of the read/write volume. After the validity of the seek has been verified,
the M. P. switches the SVO CLAMP/~11 signal active for 100 microseconds. The servo
head selection change occurs at the beginning of the 100 microsecond period and then.
the phase locked loop circuitry locks in on the servo signals coming off the newly
selected servo surface during the 100 microsecond period. Before the seek to a new
track can begin the track center signal (TRK CEN/-L) must have been active for at
least 1 millisecond, indicating that the newly selected servo head has locked on to
the track nearest its position when the servo head selection change occurred Figure
4-43 is a flow chart which illustrates the events described above.

4.3.3.5 Microprocessor Self Diagnostics

Every time the power comes up on the CMD the microprocessor performs a series of
self diagnostic tests. It performs a CRC test on the ROM, a write/read test on the
RAM, a write/read test of the programmable ports, and a test of the interrupt system.
The CMD will not become ready if any of the tests fail. Refer to Section 2. 10, 4. 3. 8
and 6. 9 for more details on the microprocessor diagnostics.
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4.3.4 MICROPROCESSOR DETAILED FUNCTIONAL DESCRIPTION

4.3.4.1 Microprocessor Hardware Description

The basic Microprocessor hardware consists of a processor (8080A), clock generator
(8224), system controller and bus driver (8228), instruction memory (8708/8308),
data memory (8111), interrupt logic, programmable timer (8253), and programmable
peripheral interface units (8255A, called PPI). These elements are tied together on
three common buses — control, data, and address. The timing relationships for these
buses to perform memory read and write and 1/0 read and write are shown in Figure
4—15 and 4—16.

4.3.4.2 Memory Address Code Assignments

The address decode logic of U13 provides the address line decoding which selects
memory chips, I/O ports and etc. Table 4—1 shows the memory address codes used
to select memory chips, select and control l/O ports and the interval timer and to
generate certain "software Strobes”. The high order bit (MADR—F/+L) is used to
select either chips/functions within the CMD, or to select memory external to the CMD
via PWA slot EM4 (for factory test). It should be noted that for clarity and consistency
Table 4—1 shows all of the memory address codes as "/+L" (nominal +4 V = Logic "1")
However, the A, B and C address lines are actually mechanized as "/-—L" logic (nominal
0 V is logic "1") in most places shown in the schematics.

4.3.4. 3 Interrupt Logic

The interrupt logic consists of interrupt flip—flops and latches, an interrupt instruction
encoder and an interrupt port. Offset, seek and RTZ operations impose interface
response times on the microprocessor which require circuitry that will (1) memorize
the command, (2) cause an interrupt and (3) drop ON CYLINDER. Flip—flops on the
I/O and Servo Coarse PWAs store the commands from the controller. The interrupt
logic is on the Servo Coarse PWA and it operates as follows. The interrupt encoder
(U27) generates the interrupt to the 8080 microprocessor and prioritizes and encodes
the interrupts into a 3 bit binary code AAA. When the 8080A responds to the interrupt,
U26 forces the code 11AAA111 onto the data bus for the 8080 to use as a Restart
instruction. The Restart instruction saves a return address and transfers 8080 pro—
gram control to the instruction whose address is eight times the AAA field of the Restart
instruction. The new instruction at 8 X AAA is the first instruction in the subroutine
that services the requirements of the particular function that caused the interrupt.
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Table 4"] . Microprocessor Memory Address Code Assignments

FUNCTION MEMORY ADDRESS LINES MADR F/+L THRU MADR 0/+L
F E D C B A 9 8 7 6 5 4 3 2 1 0

External Address (EM4) 1 — — ~ - - - - - - - - - ~ - - *
Internal Addresses

Memory: ROM U23 0 0 0 O 0 0 — - - - - - - - - *
ROM U24 0 0 0 0 0 1 — — — — - - -

- - -
ROM U25 0 0 O 0 1 0 — ~ — —- — — -— - - -

RAM U34, U35 0 0 1 0 0 0 0 O —
- - -

- — — -

Input Ports Addressed
as Memory (U42, U43)

**
LO—CYL 0 0 0 1 1 1 -— — x x x x -

- - —
HI—CYL O 0 0 0 1 1 ~ — x x x x — — — -

***I/O Ports: PPI—l (U5)

Control 0 O 0 0 0 0 0 O x x x x x x x x
Port A 0 0 0 1 1 0 0 0 x x x x x x x x
Port B O 0 0 1 O O 0 O x x x x x x x x
Port C 0 0 O 0 1 0 O 0 x x x x x x x x

PPI—Z (U36)

Control 0 0 1 0 0 0 0 0 x x x x x x x x
Port A O O 1 1 1 O 0 0 x x x x x x x x
Port B O 0 1 1 0 0 0 0 x x x x x x x x
Port C 0 0 1 0 1 0 O 0 x x x x x x x x

***Timer: (UZ) Mode 0 1 0 0 0 0 0 O x x x x x x x x
ONT 0 0 1 0 1 1 0 0 0 x x X x x x X x
CNT 1 0 1 O 1 0 0 0 0 x x x x x x x x
CNT 2 0 1 0 0 1 0 0 0 x x x x x x x x

Software Strobes:

LD—VEL—RD—INT O 1 1 1 1 1 0 0 x x x x x x X x
RES~SK~INT 0 1 1 1 1 0 0 0 x x x x x x x xRES~EXT—INT 0 1 1 1 O 1 0 0 x x x x x x x x
RES—RTZ O 1 1 1 0 O 0 O x x x x x x x x
RES—OFF—INT O 1 1 0 1 1 O O x x x x x x x x
RES~SPD~LCH O 1 1 0 1 0 O 0 x x x x X x x x
RES—SEG~END—INT O 1 1 0 O 1 0 O x x x x x X x x
SET—INT 0 1 1 0 0 0 0 0 x x x x x x x x

* "-” indicates address line is used to address a memory cell within the selected device.
** ”x" indicates that the bits are not used.

*** Address qualified by 1/0 Rd or I/() write.
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Table 4—2 lists the Restart instruction produced by each interrupt and the priority

attached to each interrupt.

Table 4-2. Priority Interrupt Restart Instructions

PRIORITY INTERRUPT RESTART INSTRUCTION

1 Clock(201ns) Grit (11001111)
2 Segment End D7H (11010111)
3 External DFH (11011111)
4 (firset E711 (11100111)
5 Maintenance Fault EFH (11101111)
6 Seek F7H (11110111)

L—wd

AAA
Clock (20 ms) Interrupt:

Counter #1 of the 8253 Programmable Interval Timer produces an interrupt every 20 ms

which is the priority 1 Clock interrupt in Table 4’2. Firmware decrements two counters
stored in RAM with the 20 ms clock and uses the two counters for various large timeout
functions required by the CMD operations.

Segment End Interrupt:

Counter #0 of the 8253 produces the Segment End interrupt when the seek control logic
requires the next velocity command as described in Section 4. 3. 3. 2, "Seek Control".
Refer also to the timing diagram of Figure 4—17. For the initial part of a seek the
firmware loads a count into the ”next distance" register of Counter 0 (using 1/0 WET/~11)
and then transfers that count (using "LD~VEL—RD~INT/—L") into the "present distance"
register in Counter 0. The count transferred into the "present distance" register is
the number of cylinders to be traversed at the "current velocity" in registers U6 and U17.
The "next distance" is transferred into the "next distance” register at the same time.
Figure 4—17 illustrates the case where the heads are programmed to travel a one
track segment at the "present velocity”-at the end of which the "segment end interrupt"
occurs.

External interrupt:

External Interrupt is reserved for later use.

Offset Interrupt:

A change in offset command lines detected by an edge detector circuit generates the
offset interrupt. The microprocessor then commands an offset position through the
velocity command port (PPI—l, Port B) to the D to A converter. In the fine mode
(closed loop) the D to A output is a position offset, but in the coarse mode (open loop)
the D to A output is a velocity command.
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Maintenance Fault Interrupt:

The maintenance fault inte1 rupt occurs as a result of a request from the Control/Mux
PWA'to output through the velocity command port any stored fault codes. This inter—
rupt also triggers the velocity measurement routine if the microprocessor detects
that switch S1—8,on the Servo—Coarse PWA is in the OFF position. The State of 81—8
is sensed through PPI—l port PA7.

Seek Interrupt;

The Seek Interrupt initiates a seek operation. The flow chart of Figure 4—25 illus—
trates the Seek and Segment End Interrupts.

LOAD CNT 2
IO WRT,~”—L
(U2-23) u

CNT -2* CNT I
LD—VFL-RDINT/r—L » v .~ ‘
(UIé-IS) (Fx m «o e Strobe l 9

CYL PUL-L
I

ITPISI

DIG CYL PUL. ~-L
j

(TPI7I

CLK O
S

(U2-9)
fij

r1

/
SEG EN 0/1" L
(U240)

SEG END INT/'L
(LII-5)

* THE INTERNAL OPERATION OF THE 8253 REQUIRES THIS EXTRA PULSE ON THE INITIAL SEGMENT

OF A SEEK.

Figure4-I7. Initial I Track Segment Timing (Seek Operation)-

4.3.4.4 Microprocessor I/O Logic

The input/output logic consists of two programmable peripheral interface PPI chips
(U5 & U36; type 8255A) and two multiplex chips (U42 & U43; type 74L8257). A binary
l of 8 decoder (U16; type 74LSl38) provides strobe pulses for the M. P. 1/0 logic.
These are shown in their relationship to each other in the block diagram of Figure 4—14.
Table 4-»3 which follows lists the I/O ports and their functions.
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Table 4-3. Microprocessor l/O Port Signal Assignments

PPI 1 (U5) Source/Destination Function

PORT A (Inputs)
PAO Sector Selection Switch 81—1 (LSB) These seven inputs select the

: through Sector Selection Switch number of sector pulses per
Sl—-7 revolution. See also Table 3-3.

PA6
PA? Sector Selection Switch S1—8 Defines the action taken when

the maintenance fault interr—
rupt occurs.

PORT B (Outputs)
PBO Output Velocity commands to Vela During a seek these signals are

: com. registers or maintenance servo velocity commands and
codes to Fault Displays on CNTL/ during execution of a mainte—
MUX PWA nance fault display the 5—bit

error code is output. See
: Table 6—6 for more information

P37 the Fault Displays.

PORT C (Outputs) Port C is the seek control port.

PCO RDY BLINK/—L Turns on and off at a 1/4 second
rate during spindle start and
stop. When servo relay is
enabled 0 volts on this line
specifies a ready condition
(heads loaded and on—cylinder).

PCl SK FINISHED/+L Enables ON—CYLINDER when
a seek is completed.

PCZ SK ERROR/+L A seek error has occurred
(Table 6-7).

PCS EN TRK GEN/+1. Enables 60 Hz run-out filter
on the signal position error
input. Actuated when in fine
mode after track center has
been detected.

PC4 lN’l‘ CONT/~L When active "low", enables
all interrupts. When "high",
disables all but 20 ms clock int.

PCS EVEN/~L Selects "+” polarity of signal
position error (SPE) from
Servo Fine PWA and closes
servo loop (fine mode).

PCB ODD/~L Selects "—" polarity of SPE and
closes servo loop (fine mode).
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Table 4-3. (contd.)

PPI 1 (U5) Source/Destination Function

PC7 FWR SK OFFSET+/—L Selects polarity of D/A output
which defines the direction of
movement for a seek and the
direction of position offset
for an offset.

PPI 2 (U36)

PORT A (Inputs) Port A is hardware status inputs

IPAO SEQ PICK Interface control line for
sequencing start of spindle
motor.

PAl Not used

PAZ REV EOT/—L When active LOW the positioner
has moved into outer guard
band. It is used during an RTZ
to tell the M. P. to reverse
motion and lock on track 0.

PA3 TRK CEN/—L Defines when the positioner is
on track (see also Section 4. 3. 5. 3).

PA4 AGC ACTIVE Signal from servo fine PWA
which defines when the posi—
tioner is out of the servo
recorded zone.

PA5 SPIN PULSE (shrunk) Used to measure spindle speed.

PAS START/—L Local Start Switch input.
PA7 SEQ HOLD/~L Interface control line for

sequencing start of spindle motor.

PORT B (Outputs) Spindle control port.

P280 OFFSET~ACT/+L Defines when a position offset is
active so that when the offset is
removed, ON CYLINDER may or
may not drop according to option
selected.

PBI PK COV UNLOK/-L When active LOW allows access
to removable disk pack.

PBZ Not used
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Table 4*3. (confd .)

PPI 2 (U36) Source/Destination Function

PB3 RUN/—L Controls the RUN relay which
connects either a solid state
relay controlled AC line or a
transistor controlled DC line
to the spindle motor windings.

PB4 BRK ON/—L When active LOW and PB3 is
HIGH this line turns on the DC
brake current through the RUN
relay to the motor.

PB5 LINE ON/-L When active LOW and P83 is
active LOW this line turns on
the solid—state relay which
controls the spindle motor
through the RUN relay.

PBS SK—ACTIVE/—L Disables the Seek Interrupt and
Offset Interrupt latches during
a seek.

PB7 Not used

PORT C (Inputs)

PCO HD LOAD sw/rIv-L This signal is active HIGH when
the heads are loaded (the switch
is open——not activated).

PCl Not used

PCZ Not used

PC3 LINE OFF/+L Indicates solid—state relay (SSR)
is disabled. If this line is
active HIGH at the same time
that LINE ON from PB5 is
active LOW it indicates to the
M. P. that the motor—over—
heated switch has opened so the
M. P. sets a fault.

PORT C (Outputs)

PC4 UP—TO—SPEED/+L Active LOW when the spindle
motor has exceeded 80% of
3600 r/min during spindle start.
Goes HIGH if r/min drops below
80% anytime the heads are loaded.

PCS MP FLT/+L Indicates a M. P. fault condition.
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Table [4-3. (contd )

FunctionPPI 2 (U36) Source/Destination

P06 SVO CLAMP/~L

P07 svo RLY EN/+L

Used on Servo Fine PWA. At
the beginning of a seek opera—
tion requiring a volume change
this signal triggers the servo
head change. It inhibits the
sector and index pulses and
selects a greater than normal
bandwidth for the servo clock.
When active HIGH this signal
connects the normal servo
power amplifier to the actuator
through the servo relay. When
LOW it switches the servo
relay so the emergency retract
amplifier is connected to the
actuator.

U42, U43 Multiplexer Ports *

"1" INPUTS CYL—ADDR-O/+L thru
(all) CYL—ADDR—7/+L

"0" INPUTS
0 CYL—ADDR—8/+L
1 CYL~ADDR-9/+L
2 FLT—RESET/+L

3 MP~MC/+L

4 LED FAULT/~L

5 OFFSET+/+L

6 OFFSET—/+L

7 VOL CHANGE/"L

Outputs on Data bus lines DB—O
thru DB—7

Lower eight bits of cylinder
address read at the beginning
of a seek.

Two high order bits of cylinder
address.

Input from Control/Mux PWA
requesting M. P. fault reset.
M. P. checks this line during
a master clear routine to deter—
mine if an RTZ or MC—VLT--FLT
produced the MC condition.
Status from Control/Mux PWA
indicating a fault condition exists.
The M. P. will not load heads
when this is active LOW.
Indicates a positive offset re-
quest.
Indicates a negative offset re—
quest.

M. P. checks this line at the be—
ginning of each seek to see if a
volume change is required.

*See end of Table for notes.
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Table 4-3. (contd.)

PPI 2 (U36 Source/Destination Function

U16 Binary/1:8 Decoder

U16—15

U16—14

U16—13

U16—12

U16—11

U16—10

U16—9

U16—7

LD—VEL~RD-{NT/—L

RES—SK—INT/-L
RES—EXT—INT/-L
RES~RTZ/-L

RES—OFF—INT/~L
RES~SPD—LCH/-L

RES—SEG—END—INT/-L

SET—INT/-L

Software strobes decoded from
input addresses

Loads contents of velocity port
into Velocity Command Regis-
ters and strobes the Segment
End Counter. Also this strobe
allows the reading of the inter—
rupt instruction port for diag—
nostic purposes.

Resets seek interrupt flip—flop.
Available for later external'use.

Resets RTZ latch and MP—MQ
latch.
Resets offset interrupt latch.
Resets speed latch.

Resets the segment end interrupt
flip—flop.

Checks interrupt related hard—
ware for diagnostic purposes.

*These are addressed as memory, not as 1/0.
MEM READ.

4.3.4.5 Microprocessor Operation Flow Charts

That is, the address is qualified by

Flow charts illustrating microprocessor operation sequences are given in Figure 4-18
through 4—29.

Operation described by the flow charts can be interrupted at most any point in the flow
when an interrupt to the M. P. occurs. Register contents and anything else necessary
is saved (if applicable) until operation returns from processing the interrupt and per—
forming whatever operation is called for (if applicable).
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FAULT DISPLAY

BEGIN
C>PERA~
TION

POWER-UP
SEQUENCE *

TNITIALIZE AND
SELF-TEST

STOP

STOP SPINDLE

T
/

START ?

YES

NO

START SPINDLE

LOAD HEADS

EXTERN AL
OPERATIONS

RETURN—TO-—ZERO

A

OFFSET

20 ms CLOCK

FINE MODE

SEEK

SEGMENT END

_) " lNCLUDES SOME HARDWARE OPERATIONS NOT INVOLVING MICROPROCESSOR

+Hfierruptfron11dle.

Figure 4-18. Microprocessor General Operafion Flow Chart
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CLOSE AC CIRCUIT
BREAKER

BLOWER
OPERATES

DC VOLTAGES
COME ON
RESET OCCURS

V

MASTER RESET
SETS POWER-ON
SEQUENCE FLAG

/«—_"\\_X£Igt_3_) NOTE: THESE ARE HARDWARE SEQUENCES OTHER
THAN THOSE INVOLVING THE MICROPROCESSOR.

*Figure 4—20.

Figure 4-19. Power-up Hardware Sequences Flow Chart
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7588841843

MICROPROCESSOR
PERFORMS ROM CRC
CHECK

RAM CHECK
AND INITIALIZE

YES

8255 ”1 CHECK
AND INITIALIZE

20 ms CLOCK TEST

“1
8:255 #2 CHECK AND

INITIALIZE

. 4fl< ERROR?

N O

INTERRUPT TEST

ERROR

\

YES

REPEAT SELF
DIAGNOST|C

ROUTINE

*Figure 4—21

Figure 4*20. initialization and Self Tes‘aL Sequence Flow Chart
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RESET POWER-UP
FLAG

SET START-STOP

CYCLE FLAG

I

PERFORM RETRACT

SUBROUTINE

SET STOP TIMEOUT
FOR 30 SEC

TURN OFF AC &

SET "TOO LONG
TO STOP” ERROR

I

SET STOP TIMEOUT
FOR 2 MINUTES

EXCEED
2 MIN STOP

TIMEOUT

TURN ON DC TO
SPINDLE MOTOR

EXCEED
30 SEC STOP

TIMEOUT
?

YES

SPINDLE
R/MIN
<14

* Figure 4—22
** Figure 4—29

Figure 4-21.

4—42

YES

SET TIMEOUT FOR

2 SEC

WAIT

TURN OFF DC

TO SPINDLE MOTOR

SET "WON'T STOP“

ERROR

**
OPERA-
ATIONAL
FAULT

START

Stop Sequence Flow Chart
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UNLOCK
CARTRIDGE V STOP
ACCESS DOOR

r_.___K X362 \_..__.../

RESET PICK
MEMORY +5.9.

* FIGURE 4-19
** SHEET 2 OF THIS CHART

INTERLOCK '
SWITCH CLOSED

IN PLACE
?

PICK
MEMORY SET '
OR RESET

?

SET PICK
MEMORY

NOTE I

LOCK CARTRIDGE
ACCESS DOOR

LOCAL
LOCAL

OR REMOTE
CONTROL

’)

' REMOTE

M. P. PERFORMS
ROM CRC CHECK

Figure 4-22. Microprocessor Start Sequence Flow Chorf (Sheef I of 3)
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PERFORM CARR.I RETRACTSUBROUTINEI TIMEOUT SEQUENCE

__}
DECRFMENT 2 MIN
START-TO-START NOTE 2
COUNTER EVERY 20ms

TWO
MINUTES

SINCE LAST
START

SET 70 SEC.
TIMEOUT TO NOTE 3
START HEAD
LOAD

STORE "SLOW
START” ERROR

SET 2 MIN .
TIMEOUT TO I
START A
LOAD HE D SET SPINDLE RELAY

FOR RUN

SPINDLE
AT 2700 R/MIN '

?
DELAY 5.! SEC.

DELAY 2.5 SEC.

2 MIN
ELAPSED

?

NO SPINDLE '
R/MIN > 180

?

SOLID
STATE RELAY

SSR ON
?

TURN ON SSR NOTES

: YES

STORE |IWILL NOT
START" ERROR SET 2 MIN START—TO“ STORE ”NO SPINDLE

START TIMEOUT MOVEMENT" FAULT
COUNTER

NOTE 4

PINDLE\ YES DELAY 15 sec. FOR TURN OFF START/
AT 2890 R/MIN DUST PURGE STOP CYCLE FLAG

?

I

(TO—83.72:)

* Figure 4—29
** Figure 4-23

Figure 4-22. Start Séquence FIow Chart (Sheet 2 of 3)
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START Sequence Notes

Note 1.

Note 2.

Note 3 .

Note 4.

Note 5 .

These decision boxes are not operations taking place in the software or
firmware, but only represent hardware interlocks which must be in the correct
state before depressing the START switch will cause anything to happen.
The microprocessor does not look at the state of these switches but they
must be closed before the START switch can indicate "START".

A few blocks previous to this point in the flow chart it was found that the
START/STOP switch indicates Start. However, a two minute timer will
not allow operation to procede until the two minute interval has elapsed.
The two minute timer counter is decremented by the 20 ms idle interrupt
clock (see Idle Interrupt Flow Chart). See also Note 4 below.

The Spindle motor must reach 2890 r/min before 70 seconds has elapsed
or a "too slow start" error will be stored in the fault store. A 70 second
counter is set up to mark off the 70 second period and if it times out
before 2890 r/min is reached a two minute counter is set up. if the two
minute counter times out, the operational fault routine is called to stop the
spindle. ”Will not start" error is also stored in the fault store. These
timing events occur in parallel to the events of the Powereup Sequence
Flow Chart. A timeout could occur anywhere during the flow of events
depicted, depending on what caused the delay int he spindle start up
sequence.

The two minute Start—to—Start Timer mentioned in Note 2 is initially set up
at this point in the sequence. Regardless of what else may happen, a new
start cannot begin after this time has been started until it has timed out after
two minutes have elapsed.

This loop tests to see if the spindle motor has started yet. If the Solid
State Relay that controls power to the motor is on but the speed fails to
rise above 180 r/min a "no spindle movement" fault is stored in the Fault
store, and the operational fault routine routes operation to the stop sequence.

Figure 4~22. Start Sequence Flow Chart (Sheet 3 of 3)
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HEADS

3250 <
SPINDLE R/MIN

< 3840
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YES

WERE
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=NO
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’?
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DELAY I ms

LOAD

SET ZERO VELOCITY
AND FINE MODE

STORE
R/MIN
ERROR

OPERA-
TIONAL

FAULT

NOTE I

UN-
LOAD
HEADS

RACK CENTER
FOR 2 ms

INITIALIZE CYL.
ADDR. MEMORY

LOC.

INITIALIZE WRITE
CURRENT ZONE
MEMORY LOC.

SET UP SECTOR
PULSE GENERATOR

I
ENABLE INDEX AND
SECTOR PULSES

“”‘”‘\<§2§PE_J

* Figure 4—29
** Figure 4-26

Figure 4—23. Head Load Sequence FIow Chart (Sheet I of 2)
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Figure 4—23. Load Heads Sequence Flow Chart Supplementary Notes.

Note 1. To time the head load operation a counter is set up which takes 300 ms todecrement to -1. If the counter times out, i. e. , reaches —1 before the "Readyand on-track" condition occurs a Seek Error is stored in the M. P. fault storage.The time—out could occur at anytime during the Head Load or Fine Mode sequencesso the time—out sequence is shown off to the side of the main flow chart. Ifthe ”Set Ready" box in the Fine Mode flow chart is reached before the 300 mstime—out occurs, the 300 ms time~out counter is stopped.

’

Figure 4-23. Head Load Sequence Flow Chart (Sheet 2 of 2)
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YES

IDLE
INTERRUPT
OCCURRED
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ORDER BYTE OF PRO-
GRAMMABLE CNTR
FOR 20 ms CLOCK _
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TION TIMER (GOES
TO -I)

T
MAKE SPINDLE
SPEED TEST (20 ms
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* Figure 4—29
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I
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SPEED > 3250
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STORE "SPEED TOO
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YES

’ RE It as:
TURN
FROM

INTERRUPT

I

SET MICROPRO -
CESSOR FAULT

STORE "LOST
SPEED PULSE”
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Figure 4-24. 20 ms Clock Sequence Flow Chart (SheeIL I of 2)
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20ms Clock Sequence Flow Chart Notes. *

Note 1.

Note 2 .

Note 3.

The Microprocessor loads 9CH into the high'order byte of a 16 bit programmable
counter U2. The counter is clocked by the 2 MHz 8080 Clock until it reaches
zero, at which time the CPU is interrupted. The output of U2 is a level every
20 milliseconds when the CPU is able to process the interrupt and, as part of
the interrupt subroutine, reload the 9GB value into U2 and restart the count—
down.

Though it doesn't show up in all of the flow charts, the 20 ms clock counter is
continually being decremented by the 2 MHZ 8080 Clock. At the end of 20 ms
the CPU is again interrupted.

To measure off a 2 minute Start—to~Start interval, the CPU loads a 16 bit location
in RAM with a number to be decremented by the 20 ms clock (see note 1). When
the number has been decremented to —l (2 minutes elapsed) a new start may be
initiated (assuming the power up sequence is complete). This portion of the flow
chart is not of any importance to the rest of the flow shown on the chart, and is
only of concern in the Start Sequence. It is only shown here because of its
relation to the 20 ms clock which decrements the 2 minute counter. The second
sheet of the P0wer~0n Sequence Flow Chart contains the box where the Start—
to~Start timer was originally started.

Until a stop and an attempt to start again occurs the 2 minute St art~to—Start
timer is not connected with any of the ongoing operations of the unit. The release
of the START switch (STOP) does not depend on whether or not the two minute
Start—To—Start Timer has timed out; a stop may occur anytime after a start.

There is a location in RAM called the Operations 16 bit Timer which is used for
storing some number which will be counted down to provide a time interval
for some operation. The number stored there depends on the operation. When
this counter location is used in the motor spindle speed check sequence it is
loaded with zero. When the 20 ms clock interrupts the CPU the Operations Timer
is checked for —1 which it will not be if everything is operating correctly. After
the —1 check the timer is decremented to —1 and then the spindle speed check
is made. After the spindle speed check is complete the Operations Timer is
loaded again with zero. If during the Spindle speed check some fault occurs
(a CPU interrupt, for example) and the spindle speed check is not completed
before the 20 ms clock times out, the operations Timer does not get set back
to zero. When the —1 check is made the contents will still be zero. This is a
fault condition and will be handled in accordance with the fault routines.

*Valid only for Idle Sequence

Figure 4~24. 20 ms Clock Sequence Flow Chart (Sheet 2 of 2)
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Figure 4-25. Seek and Segment End Interrupt Sequences FIow Charts (Sheet I of 3)
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Figure 4-25.
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*Figure 4—26

Seek and Segment End Inferrupf Sequences FIow Charts (Sheet 2 of 3)
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Figure 4—25. Seek Sequence Flow Charts Supplementary Notes

Note 1.

Note 2.

Note 3.

From the time a seek begins until the selected head is "Ready and on Track"
less than 80 ms should have elapsed. The M. P. sets up counter at this point
to measure off the 80 ms time period. The counter could time out at any point
in the seek or fine mode sequences if a malfunction occurs. For this reason
the timeout sequence flow lies off to the side of the main flow.

One or more distance/velocity segments makes up a seek operation. At the
completion of the first segment the "Segment End Interrupt" occurs to signal
the microprocessor that the next distance/velocity segment (if any) should be
given to the servo system and the seek continued or operation switched to fine
mode if at destination. See Note 3. The M. P. makes a continual check on the
AGC system and unloads the heads when the AGC malfunctions.

The Segment End Interrupt sets up the next distance/velocity segment. If final
distination cylinder has been reached operation enters the "Fine Mode." A
destination cylinder of greater than 1. 5 cylinders away returns operation to
the main seek routine which continues to monitor AGC while awaiting the next
segment end interrupt. When the next segment end interrupt occurs the M. P.
provides the "next distance and velocity" value. When only one cylinder from the
destination cylinder the M. P. sets up slow velocity and stop operation. Less
than one cylinder to destination left initiates Fine Mode Operation. Whenever
the segment end interrupt occurs the logic circuits place the most recent "next
distance and velocity" value in the "present distance and velocity" register.

Figure 4-25. Seek and Segment End Interrupt Sequences Flow Charts (Sheet 3 of 3)
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** See notes on following page.
*** Figure 4—27

35 Figure 4—21
++++ Figure 4-25

FINE MODE SEQUENCE FLOW CHART (SHEET 1 OF 2)
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Figure 4-26. Fine Mode Flow Chart Supplementary Notes.

Note 1.

Note 2.

Note 3.

Note 4.

Note 5 .

Note 6 .

4~54

During the fine mode of a seek, the time to lock onto track center can not
exceed approximately 10 ms or the M. P. Stores a ”NO TRACK LOCK" error.

Once the head locks on track the time locked on track should be at least 1. 2
ms or the attempt to lock on track will be repeated. The 10 ms timer is still
running and will time out if too many attempts are required to lock on track.
The M. P. Stops the 10 ms timer if on~track for more than 1. 2 ms.

In the event of a malfunction affecting the units ability to get and stay on track
center, operation could conceivably never get past here, in which case the
80 ms (seek operation) or 300 ms (RTZ or head load operation) timeout could
occur. See note 4.

Operation must reach this point before the 80 ms (seek) or 300 ms (RTZ or head
load) timeout occurs or operation goes to the ”Seek Timeout Sequence" in
Figure 4-25.

A seek error could have occured previous to this point due to a timeout of one
of the timers during the seek, or an error could occur due to the failure to
stay on track once having reached track center. See Note 6.

The servo system continually works to keep the heads of the selected volume
on track center. If the heads stay on track center the 1200 us counter never times
out because the timer is repeatedly initialized before timeout occurs. If the
heads get off and don't get back on track center before 1200 us elapses, a seek
error is stored in the M. P. fault storage. The M. P. then goes back to
and tries the 10 ms lock—on sequence again. Operation loops continually
in the flow ecnlosed bv the dotted lines. This corresponds to the ”IDLE"
block in Figure 4—18. Operation leaves the Idle phase when an interrupt
to the M. P. occurs. The 1200 us counter operation is suspended until
operation returns.

Figure 4—26. Fine Mode Sequence Flow Chart (Sheet 2 of 2)
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* Figure 4—21
** Figure 4—26

*** Figure 4~18.
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Figure 4-28. RTZ Sequence Flow Chart (Sheet T of3)

4‘56 75888418~D



® 440 ms TIMEOUT
OR 5 sec TIMEOUT NOTE 3

STORE ERROR
CODE

UN- *
LOAD
HEADS SET FOR

SEQUENCE B
IF 500 ms

TIMEOUT

STORE PHASE
AND ERROR NOTE I
CODE

SET EMERGENCY
RETRACT

T
SET FOR

4110 ms TIMEOUT
SEQUENCE A
IF 400 ms TIMEOUT

SET RETRACT
VELOCITY AND

RESET READY

500 ms TIMEOUT NOTE 4

HEADS
RETRACTED

?
NOTE 2

STORE ERROR
CODE

STOP TIMER NOTE 5
DISABLE

EMERGENCY
RETRACT

I
SET FOR

SEQUENCE A
IF 5 sec
TIMEOUT

f““"”\@202;

*"UNLOAD HEADS" also referred to on Figures 4-23, 25, and 26

Figure 4*28n RTZ Sequence Showing Heads Unload FIow (Sheef 2 of 3)
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Notes on "UNLOAD HEADS" Sequence of Flow.

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

4—58

The code indicating the phase of operation where the error occurred and the
error code are given in Table 6—7 in Section 6.

During the wait for "Heads Retracted" condition the two time—out sequences
"A" and "B" will also occur alternately if retract cannot be accomplished.
(See Note 3 and 4 below).

If the 440 ms time—out occurs flow sequence "A" takes place during the wait
for the heads to become fully retracted. The error code denoting the time—
out (see Table 6—7) is stored, a 500 ms time-out is set and the emergency
retract is set. Operation returns to the "HEADS RETRACTED?" state. Flow
sequence "A” also applies if the 5 second time-out occurs (see note 4 below).

When the 500 ms time—out occurs the flow sequence "B” takes place during
the wait for the heads to become fully retracted. The applicable error code
is set (see Table 6—7), the emergency retract is disabled (to prevent 100%
duty cycle of the power applied for emergency retract), and a 5 second
time—out is set up. Operation returns to the ”HEADS RETRACTED?" state.

When the "Heads Retracted" condition is detected the timers (set for the time—
outs shown) will be stopped.

Figure 4-28. RTZ Sequence Showing Heads Unload Flow (Sheet 3 of 3)
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RESET MICRO-
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* Figure 4—21
f“‘“\\EE&_1

Figure 4-29. Operational Fault Sequence Flow Chart

75888418—D 4-59



4.3.5 SEEK OPERATIONS

4.3.5.l General

Seek operations are performed by the positioning servo system of the CMD which is
made up of both digital and analog circuitry. The details of most of the digital portion
are covered in Sections 4;. 3. 3 and 4. 3. 4 which describe the Microprocessor and
auxiliary digital circuits. This section discusses mostly the operation of the analog
portions with occasional references to microprocessor and other digital circuitry
where applicable. Certain functiOns related to but not directly involved in positioning
will also be described in this section.

The positioning servo system of the CMD is a closed loop servo system containing a
position loop, a velocity loop, an acceleration loop and a compensation loop. Figure
4—30 is a very simplified block diagram of the CMD servo system. The compensation
loop is not shown for simplicity. The velocity and acceleration loops are analog while
the position loop is a combination of digital and analog circuitry.

4.3.5.2 Simplified Positioning Operation

This section gives a simplified, overall description of the operation of the positioning
servo system.

1. The positioning operation begins when the system controller communicates a SEEK
command to the CMD. The CMD microprocessor receives the SEEK command and
initiates and controls the positioning operation. There are also times when the
microprocessor initiates a positioning operation without being commanded to do
so by the system controller.

2. The microprocessor calculates the number of cylinders to be traversed during
the positioning action by comparing the present cylinder number (stored in M. P.
memory) with the destination cylinder number.

3. The microprocessor searches a table of velocity profiles for the correct velocity
profile required for the commanded repositioning, and for the correct entry point
into the table.

4. The digital (binary) number representing the initial velocity is taken from the veloc—
ity profile table and converted to an analog voltage in a digital--to~analog (D/A)
converter.

5. The digital to analog converter output voltage is amplified and applied to the voice
coil linear positioner.

6. The positioner begins moving toward the location of the destination cylinder.

7. An analog voltage proportional to positioner acceleration is fed back to provide
the proper acceleration profile to the positioner.

8. A velocity transducer (see Section 4:. 2. 5. 2) senses the positioner velocity and
feeds back a voltage proportional to velocity. This velocity feedback is subtracted
from the positioning voltage applied from the D/A converter (item 4 above) creating
a "following error" signal which continues to provide drive to the voice coil.
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10.

11.

12.

18.

The positioner ceases accelerating when the desired "initial” velocity is reached
and continues at the "initial" velocity until the microprocessor commands a
change in velocity.

The position loop provides head positioning information to the positioning servo
system. The positioning information includes the following:

a. A signal that indicates the displacement of the heads from their nominal track
centerline.

b. Cylinder pulses during seeks to indicate each cylinder crossing.

c. Signals that indicate that the position of the heads is outside of the region of
the normal data cylinders.

Information for the position loop is derived from the track servo head (Figure 4~33)
which is physically similar to a data read/write head, except that it does not write.
The track servo head reads information known as "dibits" from the servo track
surface of the disk. "Dibit” is a shortened term for dipole bit.

The microprocessor and associated digital circuits monitor position and number of
tracks traversed using cylinder crossing information and change the velocity number
in the D/A converter as required to provide the proper velocity profile for the
positioning action in process. Figure 4——31 shows a velocity profile for a long
seek. Every operation is made up of one or more of the distance/velocity segments
like those shown in the expanded section.

When the positioning operation is completed to less than one cylinder away from the
destination cylinder operation enters what is called the servo fine mode. in the
servo fine mode fine position feedback derived from the track servo signal is
switched in to bring the heads on track. The microprocessor monitors the time
required to complete the seek and signals a seek error if the seek is not completed
in time or if the heads do not stay on track when the track is reached.

The fine mode positioning circuit remains active following completion of a seek. If
the servo head drifts off of its centered position, the track servo signal will no
longer be at a null. The signal, functioning as the fine position analog signal acts
as a position error signal to drive the positioner back into position.
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Figure 4-30. Servo System General Block Diagram
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4.3.5.3 Detailed Positioning System Theory of Operation

Position Loop Details

The source of positioning information for the position loop is the servo surface of
each disk module.

The servo head reads information from the servo track surface of the disk module.
This information is known as dibits; dibit is a shortened term for dipole bit. Dibits
are prerecorded on the servo surface during manufacture of the disk module. Do not
confuse the servo surface with the other five disk module recording surfaces.

Dibits are the result of the manner in which flux reversals are recorded on the servo
tracks. One type of track, known as the Even track, contains negative dibits. The
other track, the Odd track, contains positive dibits. A positive dibit consists of a positive—
going waveform immediately followed by a negative—going waveform. On the other hand,
a negative dibit consists of a negative-going waveform followed immediately by a positive-
going waveform.

The "TP— 13” waveform in Figure 4—32 shows an example of the odd and even dibit
waveforms resulting from an ”on track" position of the servo head. Figure 4—34
shows the dibit waveforms with the positioner in motion across a track center.

There are 883 dibit tracks on the servo surface. At the outer edge of the surface is
a band of 24 positive dibit tracks. This area is the Reverse End of Travel (EOT) or outer
guard hand. Then, there are 823 servo tracks alternately recorded with negative and
positive dibits. Finally, toward the inner edge of the pack, there are 36 tracks containing
only negative dibits. This is the Forward EOT or inner guard band.

When the read/write heads are located at the centerline of a data track, the track servo
head is actually centered between two of the prerecorded servo tracks and is reading an
edge of each. The detected signal is a mixture of the two adjacent dibit signals. The
amplitude of each dibit component is proportional to the read coil overlap of the
recorded servo tracks. With the head centered, the amplitudes of the two types of
dibits are equal. As the head moves away from its centered position, the amplitude
of one dibit component increases while the other decreases. This produces an error
voltage used for fine positioning called the track servo signal.

Track Servo Signal

The track servo signal indicates the displacement of the servo head from the on—track
position. When the head is centered between dibit tracks, this signal is at a null. It
swings in the positive direction when the amplitude of the even (negative) dibits being
sensed exceeds the amplitude of the odd (positive) dibits, and vice—versa. Amplitude
is maximum when the head is centered over one dibit track, that is, the head is at its
maximum distance from the centerline of the data track.
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The servo signal is generated by the peak detectors that monitor their respective dibits.If the positive dibit amplitude exceeds the negative dibit amplitude, the output of the+ dibits peak detector is greater than that of the — dibits peak detector. The outputs ofthese two detectors are applied to a summing amplifier whose output represents thedistance between the two detector outputs. This output is the tracks ervo signal. Thesignal is at its maximum negative value when the servo head is positioned over the outerguard band or over one of the odd dibit tracks. It is at its maximum positive value whenthe servo head is positioned over the inner guard band or over one of the even dibit tracks.
The track servo signal is applied to the servo circuit and to the cylinder detect circuit.In the servo circuit, it is used to generate the fine position analog signal that controlsmovement during the last onehalf track of a seek or during a Load sequence. Thecylinder detect circuit generates cylinder pulses as the track servo signal approachesa null.

The track servo circuit remains active following completion of a seek. If the servohead drifts off of its centered position, the track servo signal will no longer be at null.The signal, functioning as the fine position analog signal within the servo circuit, willact as a position error signal to drive the positioner back into position.

Circuit gain control is achieved by applying the outputs from the peak detectors to asecond summing amplifier. Its output is negative in proportion to signal strength:the stronger the signal, the less negative the agc voltage. This signal is applied tothe agc amplifier to control the resistance of a FET within the amplifier. The PET isconnected across the differential inputs to the amplifier. The less negative the age,the less the resistance; therefore, more of the signal is shunted by the FET to reducecircuit gain.

End of Travel Detection

The reverse End of Travel circuit determines when the heads are positioned outside ofthe normal data cylinders. This function is used during Load and RTZ sequences and toindicate an error condition during a seek. Reverse EOT indicates that the heads arepositioned over the outer guard band. If this condition occurs during regular reverseseeks, the microprocessor is informed and it initiates a sequence to return the actuatorto cylinder 000. Loss of the AGC~ACTIVE /-~L signal also provides the micro“processor with the information that the heads are positioned outside the normalcylinder area.
Cylinder Pulse Generation

As the servo head crosses the interface of the even/odd dibit tracks (Figure 4~33),the servo signal decreases toward null. Voltage comparator circuits which switchtheir output states slightly before and slightly after the null feed a Schmitt triggercircuit that generates a narrow pulse spanning the null at the track center.

This track center pulse generates the cylinder pulses which the microprocessor countsin keeping track of the actuator location.
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4.3.5.4 Detailed Positioning Theory of Operation

This section will be divided into two parts: ope ration of the Servo-Fine PWA and
operation of the Servo—Coarse PWA.

A Servo—Fine PWA Operation

The Servo—Fine PWA circuitry provides the following siganls which are used in other
places within the CMD:

Various clocks generated by the phase locked loop circuitry.
Servo position error signals
End—of—travel information (AGC active/not active)
Index pulse and sector sync and inhibit logic signals.
Volume selection signals
Head Alignment signals9

9
0

0
3

0

For aid in understanding the following description of the Servo— Fine operation refer to
Figures 4—32, 4—33 and 4-34 and schematic diagram Figure 5—7. Figure 4-1 also contains:
some helpful information, though of a more general nature. The general relationship
of the Servo—Fine functions to those of the Servo~Coarse are shown in the block diagram
of the Servo—Coarse analog circuits in Figures 4—32 and 4—36.

Input Circuitry

The dibit signals read from the servo heads are boosted in amplitude by the servo
preamplifiers on the Servo Preamp PWA and then input to the Servo—Fine PWA. Analog
switches controlled by the servo head select logic, select either the cartridge servo
signal or the fixed disk module servo signal to be processed. The selected servo signal
is fed to amplifier U35 and then to U25 which has an FET transistor across its differential
input terminals. The negative AGC voltage is applied to the gate of the FET to control
the resistance from source to drain. The less negative the AGC voltage the less the
resistance is resulting in shunting more of the incoming signal from the inputs of U25.
The stronger the signal at the input to U24 the less negative the AGC voltage. The
output of U25 is fed to a differential amplifier/filter network (U17) to increase signal
level, common mode rejection capability, and reject high frequency noise. The
double emitter follower circuit U8 buffers the signal from U17 and then the differential
dibit signal from U8 branches two ways at TP13 and TP14. One branch drives circuitry
which creates the Servo Position Error signal (SPE, ISPE) and the other branch
provides the reference signal for the Phase Locked Loop (PLL) circuits. The PLL
operation will be described first.

Phase Locked Loop Circuits

The nominal frequency of the clock generated from the servo dibits is 806 kHz; however,
the actual frequency is a function of the spindle motor speed. The phaselocked loop
PLL inthe clock circuit synchronizes itself to the actual dibit rate. This permits the
clock to react to variations in spindle speed. Signals derived from this circuit, such as
servo clock (SVO—CLK/—-L) are a function. of actual spindle speed rather than functions
of an absolute time base, and therefore bit density is independent of disk speed.
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A pair of .level comparators (U6) using a reference threshold converts the dibit signals
into aperiodic digital signals. Refer to the TP40 and TP43 waveforms in the timing
diagram of Figure 4—32. Alternate pulse discrimination logic (U4, U5) changes the
two aperiodic signals to a periodic signal ODD + EVEN/4L which can be seen at TP50.
ODD + EVEN/*l-L is a pulse signal at 806 kHz if the servo is locked on track as shown
in Figure 4.32, As the servo head moves towards an ”odd dibit" or "even dibit" track,
the corresponding pair of dibits increases in amplitude, resulting in a simultaneous
decrease in the other pair of dibits. Figure 4—34 illustrates this. The signal at TP50
changes to 403 kHz as alternate dibit pairs fall below the comparator threshold.
ODD + EVEN/i—L drives the logic which creates the Index and Sector Sync signals and
provides the PLL input to which the Phase Lock Oscillator (PLO) U28 must lock.

The Index and Sector Sync logic will be described in a section following this. Single
Shot U2 stretches ODD + EVEN/'tL to 625 ns and drives the Phase detector logic
(Ul, U10) and the PLO initial Phasing Logic (1/2 U12, 1/2 U13 and U19) with it. The
625 ns pulse can be seen on TP48. The phase difference between the 806 kHz which
originated at the VCO (U28) and the signal at TP48 is detected by the logic of U1 and
changed to a DC control voltage (TP55) by the current pump amplifier and filter made
up of circuit elements U9, C64, C65, R83, R78 and R99. The control voltage controls
the frequency of the voltage controlled oscillator (VCO) U28 by means of VVCl which
is a voltage variable capacitor. The nominal frequency of the VCO is 19. 34 MHZ. The
VCO output is buffered in U37 and transmitted to the Read/Write PWA as the WRTMPLO
signal (P2A40, P2A4l) which is used as the write clock reference. Flip-flop U38 divides
the VCO signal by two, converts it to TTL logic (U39) and goes over the interface to the
controller as SVO—CLK/—L (P213412). Counter U29 divides the U38 output by six and
then one flip—flop in U3 divides the result by two again to produce the 806 kHz squarewave
feedback signal (T1347) which is the VCO derived input to the phase detector mentioned
above. Note that the PLL accepts both 403 kHz and 806 kHz inputs (TP48) and provides
a phaselocked 806 kHz output (TP48).

Servo Position Error Signals

Flipaflop U22 delays the 403 kHz clock (TP56) and the resulting signal synchronously
gates ODD-DHBIT—EN/+L (TP53) and EVEN—DIBIT—-EN/+L in the peak detector U7.
The peak detector circuits store the peak level of their respective ”odd” or ”even"
dibit signals in capacitors C37 and C20. The peak values are discharged at a constant
rate through resistors R18 and R22 to facilitate ”new sample” storage and hence a
tracking demodulated envelope signal as the servo head slews across the disk and
passes alternately across even and odd dibit tracks. The peak detector outputs are
buffered in unity gain operational amplifiers (U15 and U16) and fed to the differential
operational amplifier U23 to produce the position error signal SPE and its inverse ISPE.
The Servo—Coarse PWA uses the two error signals as position control signals inthe
servo loop and generates cylinder pulses from the SPE and the velocity signal.

AGC Control Signals

For AGC control. the buffered peak detector outputs (TP25 and TP26) are summed and
compared to a DC reference (VRl) in operational amplifier U24 whose output is the AGC
CONTROL signal (TP‘Q). AGC CONTROL changes the source—to—drain resistance of Q2
at the input of U25. Comparator U44 compares AGC CONTROL with a reference voltage
and produces a logic level at 0 volts when the selected servo head reads servo dibits on
the disk. This output of U44 is the AGC—ACTIVE/—L signal sent to the Servo~Coarse
PWA (P2803). The microprocessor uses AGC—ACTIVE/—L as an indication of end~of—trave1,
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Index Pulse and Sector Sync and Inhibit

The Index pulse is derived from an index pattern read from the servo tracks. The
index pattern is a specific sequence of missing "odd dibit” and "even dibit" pairs
encoded on both odd and even dibit tracks in such a way that the pattern is detected
once per revolution of the disk. Even when the servo head slews across the tracks
the logic detects the index pattern uninterrupted. The index pattern detection logic
performs as follows. The 403 kHz clock. (TP56) serves as a reference and retimes
the ODD + EVEN/—L signal in flip-flop U22, thus establishing a ”recovery window"
for the index pattern. The 403 kHz clock then shifts the index data on U22 pin 5
through the shift register U21. When the binary code in the shift register is
(starting withpin 12 and going to pin 3) 1010110, then the binary code in the "A"
side of comparator U31 will equal the code on side "B”. "B" is wired in as 00110
(MSB to LSB). A seven bit comparator is formed by using the ”1" bits in the shift
register which output on pins 10 and 12 to enable the comparator via NAND gate U20.
The comparator output is clocked into flip—flop U33 to provide spike free Index and
Sectors Sync signals (P1B40, P2B37). The Sector Sync signal is identical to the
Index signal except that the former occurs 1. 24 ns earlier than the latter. INDEX/-L,
SECTOR~SYNC/—L and 806 kHz/—L are transmitted to the Servo—Coarse PWA where
a programmable counter uses them to generate sector pulses.’

If a Sector Sync or Index decode is in progress and a volume change is required, the
volume change is delayed until the Sector Sync and Index are fully decoded. Any sub—
sequent Sector Sync or Index decode is inhibited until the ”new" volume servo head
has been selected and the PLL is stablilized. Timing waveforms illustrating these
conditions are shown in Figure 4—10.

Volume Selection

The fixed volume servo head is selected when the signal FXD~ADD/-L (IP1B41) is at a
logic low level and the SVO—CLAMP/—L (P2A30) signal is received from the Servo
Coarse PWA. The head select level is stored in flip—flop U41 and compared to the
level of FXD—ADD/—L in an exclusive on circuit (U42). VOL—CHANGE/—L is active
low when FXD~ADD/—L and SVO—CLAMP/-—L are logic complements of each other
(01 or 10). In addition to servo head selection, the SVO‘CLAMP/v—L signal triggers
two single—shot circuits (U30), one of which conditions the PLL filter for a wide band
mode of operation, and the other initializes PLL feedback counter U29 for a fast lock up.

Head Alignment Signals

Head alignment requires buffered read data and servo track signals and these are
supplied by the amplifiers U18 and U27 respectively. Analog switches (U36) switch
the servo signal input to U27 between the cartridge and fixed module signals. The
switching control signals EN—REM/—L and EN—FXD/—L come from gate and inverter
U32 and U43, but the gate inputs come from the volume selection logic described above
and from a switch on the Head Alignment Adapter PWA. The input to the read amplifier
U18 is switched at analog switch U26 between servo data from the cartridge disk and
read/write preamp. The switching control is‘SWl on the Servo~Fine PWA. Section 6,
Maintenance, describes the use of the Head alignment signals described here.
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B Servo—Coarse PWA Operation

The Servo—Coarse PWA provides the following circuit functional groups (refer to
Figure 4—36):

Position velocity and offset command generation
Actuator drive circuitry
Servo system velocity feedback circuitry
Servo system acceleration feedback circuitry
Actuator retract (unload heads) circuitry
Compensation circuitry
Track center detection circuitry
Cylinder pulse generation circuitry
End—of~travel detection circuitry
Spin speed pulse generation circuitry

The details of the first item above were described in detail in Sections 4.3. 3 and 4. 3.4
”Microprocessor Functions, " and will not be described here. Details of the other
nine items are described in paragraphs which follow. Refer to Figures 4—35, 4-36 and
5—6 for circuit details.

Actuator Drive Circuitry

For purposes of this description the actuator drive circuitry is considered to consist
of the Velocity and Position Offset Current Generator, the Summation Amplifier, the
3. 9 kHz Notch Filter, the pre—driver OP Amp, the Driver Amp and the power Amp.
All but the last named item are located on the Servo—Coarse PWA. The Power Amp
is mounted on a PWA on the top of the actuator magnet assembly. In Figure 4—36 all
circuitry on sheet 1 of the figure is on the Servo~Coarse PWA.

The Velocity Offset Current Generator is made up of the D/A converter U8, two op
amps U19, analog switch IC U9 and two gate circuits U7 and U15 on the input lines
to U9. The Velocity/Offset Generator provides the input to the Servo circuit that
drives the actuator to move it to a new position or offset it slightly when on track.
Sixteen different levels of velocity can be commanded from the microprocessor by
proper activation of the COM—O/+L through COM—6/+L lines to the D/A converter and by
choosing between two different resistances on the U19 amplifier output. The least
significant bit of the D/A converter is not used to provide greater stability in the low
end of the two velocity ranges. Scaling of the D/A output is accomplished at the factory by
selecting the value of test select resistor R1 which provides a maximum output of
10. 14 volts at TP~7. In operation precision resistor R39 is connected in parallel with
R41 by analog switch U9—9, 10, 11 to provide the higher velocities of the 16 velocities
that the Velocity Offset Generator commands. HI—COM/—L when active low closes the
analog switch U9— 10, 11 to allow a higher range of currents to be input to the summi
amplifier U30- The velocity/offset current generator can be commanded (COM—O/+L
thru COM~6/+L and HI-COM/-L) to inject current to offset the actuator a predetermined
distance from the track center position where the servo head locates the nulled SPE
signal. The direction of the offset is determined by FWD—SK—OFFSET +/-—L (U15nl3).
A positive offset (U15-13, Low) places the heads closer to the spindle center.
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The controller commands this capability in an attempt to recover data that is slightly
off track. Analog switches U9—3 and U9—6, Operated by FWD—SK—OFFSET+/~L, decide
the input configuration of op amp U19—7: R32 either has ground on it or the output of
op amp U19—1. The latter condition provides a positive drive to the summing amplifier
U30. U19—7 is a unity gain amplifier which inverts or does not invert the drive
signal, depending on whether analog switch U9—3 is open or closed. U9—14 attenuates
the drive signal if the +5 volts is lost. Summing Amplifier U30 sums all of the signals
which combine to create the signal which positions the actuator.

If the velocity feedback is lost, the additional position loop gain tends to make the
servo system oscillatory.

Amplifier U10~14 supplies current to drive the two transistors Q1 and Q2 which drive
the power amplifier on the Power Amp PWA. IUlO—lél sums the signal from a notch
filter and the voice coil current feedback from‘differential amplifier U10—8. The
power amplifier on the Power Amp PWA drives the voice coil actuator when connected
to it through the contacts of a relay K2 on the Relay Control PWA. The signal
SVO—RLY/—L when active low causes the relay driver amplifier on the Relay Control
PWA to pull in the contacts of relay K2.

Servo System Velocity Feedback Circuitry

The velocity transducer described in paragraph 4. 2. 5.2 produces a voltage proportional
to the velocity of the actuator. Tachometer Amplifier U11 amplifies the velocity signal
with a gain that is controlled by the variable resistor R7. Paragraph 6. 8. 5. 2 describes
the procedure for adjusting the velocity gain and something of the theory of operation
involved.

Amplifier U11 feeds back the velocity signal into the actuator drive circuitry at the
summing node before amplifier U30. The velocity feedback subtracts from the commanded
velocity drive signal and when the actuator velocity has reached the commanded velocity
there is not enough actuator drive to cause an increase in velocity. A small amount '
of drive (called ”steady—state error”) remains to overcome system losses while the
actuator moves at the commanded velocity. The velocity feedback acts to dampen
possible overshoot when the Velocity Offset Current Generator makes changes in the
commanded velocity, and also reduces the steady—state velocity lag error. A quicker
and smoother response to velocity step changes results.

Servo System Accelleration feedback Circuitry

A large power resistor R1 (Figure 5-17) in series with the voice coil feeds back a
voltage that is proportional to the current in the voice coil. This voltage is amplified
by amplifier U10 and summed in with the actuator drive signal at a summing junction
between the 3. 9 kHz notch filter and another amplifier, also in U10. This voice coil
current feedback is nearly proportional to the acceleration of the actuator and acts
in the servo system to alter the apparent inertia of the system and thus improve
transient response characteristics. It also decreases the dead band non—linearity of
the power amplifier.
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Actuator Retract (unload heads) circuitry

The Actuator retract circuitry operates in a way that provides a controlled retract
current to the actuator voice coil. Proper control of the retracting of the heads
prevents head—arm Vibration that would cause head to disk contact when the head cam
surfaces contact the head unload ramps during retract. Proper control is also needed
to prevent the carriage from banging into the stops at the actuator magnet. Programmable
op amp U41 controls the retract velocity of the carriage in the following manner.
Resistor R98 (on U41 pin 8) programs the quiescent currents within the op amp U41 so
that capacitors C69 and 070 can hold enough charge after power is lost to allow retraction
to be completed at the proper rate. U41 operates as a velocity reference and compares
the velocity signal directly from the Velocity Transducer with the reference voltage at
U41—2 and thereby limits the drive current provided to transistor Q4. The amplifier
chain Q4 and Q3, and Q1 on the Power Amp PWA will not drive the actuator beyond
the proper velocity, but due to the small amount of current C69 and C70 must furnish,
the retract velocity is uniform. The main retract power is supplied to Ql by the
energy stored in a large retract capacitor.

The signal HDéLOAD~SW/+L switches off the drive to Q4 when thec arriage actuates
the Heads Loaded switch. The large retract capacitor can then charge to a nominal
31 volts. Comparator U31 detects that the retract capacitor is charged and notifies
the Microprocessor with signal UNLOD—'VLT/+L. The microprocessor does not
allow the heads to be loaded again until UNLOD-VLT/+L shows that the retract
capacitor is adequately recharged.A low voltage Zener diode VRl on the Relay Control
PWA will deactivate K2 if the +5V logic voltage drops. This will cause an emergency
retract before the logic voltage drops completely.

Compensation Circuitry

The compensation feedback network around U10, Q1 and Q2 (CS, R6) is essentially a
rolloff filter, to control the gain and bandwidth of the current loop and to reduce the
deadband non—linearity of Q1 and Q2.

The U30 feedback network (C36, R43, R124) controls the gain and rolls off the velocity
loop response a limited amount to aid in attenuating the loop gain at the me chanical
resonant frequencies in the carriage and velocity transducer.

Following U30 is an active notch filter, centered at 3. 9 kHz. This includes the
circuitry from U30—6 to TP6. The notch filter provides additional attenuation
of signals in the vicinity of the notch center frequency which otherwise would be
greatly accentuated due to the mechanical resonances of the carriage and velocity
transducer.

The 60 Hz Runout Compensation circuit consisting of U19, U28 and U29 essentially
produces an increase in gain of 5: 1 for the SPE and ISPE signals (switched by U40—6, 14)
in the band around 60 Hz. The increase in gain takes effect after the last 1/2 track
of a seek operation after track center is first made active. This allows the servo
system to remain on track when using a servo signal modulated by an eccentric track
caused by mechanical imperfections in disk and spindle. On a machine having a disk
rotation of 3600 r/min* eccentricity in the track will pass under the heads 60 times a
second, thus causing an amplitude variation in the servo signal that is centered around
60 Hz.

*SI units, means Revolutions per Minute.
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The signal FNkTRK—CEN/FL operates the analog switch U29—6, 7 and U29-— 14, 15
thereby adding or removing the 60 Hz Runout Compensation circuit in series with
the SPE/{SPE signal. When FN—TRK—CEN/+L is high the 60 Hz Runout Compensation
is connected in the circuit.

Track Center Detection Circuitry

To generate a pulse at the center of each servo track, two comparators (U31) and a
schmidt trigger (U28) detect the SPE zero crossings and form a pulse which straddles
the zero crossings. The signal produced is TRK—CEN/—-L. Each TRK—CEN/-—L pulse
specifies that the heads are positioned within prescribed offset limits. TRK-CEN/—L
assists in generating the data cylinder pulses and goes to the microprocessor on command
through PPI #2. To generate TRK—CEN/~L, comparator U31—13 is driven Low (0V)
during most of the positive half of SPE and comparator U31—2 is driven Low (0V) during
most of the negative half of SPE. The outputs of these two comparators form a ”wired
OR" gate which produces a narrow positive pulse during the short interval when neither
of the two comparators are driven Low. These short intervals occur straddle of the
zero crossing points of SPE which represent the center of each servo track. The
relationship between SPE and TRK—CEN/—L is shown in Figure 4—35, The Schmitt
trigger circuit U28 squares up the pulses and inverts them, thus creating the
TRK-CEN/—L signal. The relationship between SPE and TRK—CEN/~L is shown
in Figure 4—35.

Cylinder Pulse Generation Circuitry

The track center signal TRK—CEN/-L resets integrator U10 by closing analog switch
U40~10, 11 and shorts VEL to ground using switch U40—2, 3. The integrator U10
integrates the 'VEL signal (TP3) which represents the head and carriage velocity.
Because the integrator is reset by the track center signal, integrated output U10—7
is proportional to the distance traveled by the heads after the track center signal
goes false. Comparators U32—13 and U32—2 compare the integrator output level
(U 10—7) with reference voltages (one for positive going VEL and one for negative going

'VEL) and switch to low logic output when the heads are nearly midway between adjacent
servo track centers (TRK—CEN/—L). The two comparators form a ,"wire OR" gate
which produces the CYL—PUL/—L or Cylinder Pulse signal (TP—15). CYL—PUL/—L
remains low from data track center until TRK~CEN/—L resets the integrator U10—7.
Figure 4—35 shows the timing relationships of Track Center, integrated velocity,
and Cylinder Pulse signals during a forward and reverse head motion seek. For a
reverse head motion seek the integrated velocity signal U10—7 is a negative going
voltage. It should be noted that regardless of the velocity of the carriage, or whether
positive going or negative going, the integrator will integrate to the threshold voltage
of the comparators at a point representing the data track center.
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End—of—Travel Detection Circuitry

There is no special circuit in the CMD for Forward End—of—Travel as that is taken careof by the microprocessor. There is, however, a circuit for Reverse End—of—Travel andit is used during loading of the heads and return to zero cylinder. The Reverse End—of—Travel signal REV—EOT/+L goe‘s active high (true) after reverse motion of theheads into the outer guard band. This occurs because velocity integrator U10—7continues integrating beyond the normal voltage level where it wouldbe reset by the TRK—CEN/~L signal, since no track center pulses occurin the guard band regions. Eventually the output of the integrator reachesthe negative threshold voltage that will cause the comparator U32—1 toswitch from low to active high. The switching of REV—EOT/+L to activehigh occurs when the selected servo head is approximately 2. 4 mils(0. 061mm) from track zero into the guard band. The microprocessorcommands thec arriage to move back inward toward track zero and the

Spin Speed Pulse Generation Circuitry
The Spin Speed Pulse Generation circuitry consists of an optical sensor which sensesthe presence of 16 slots in a disk on the bottom of the disk drive spindle, a comparatorand a pulse shrinking circuit. The optical sensor consists of: a light emitting diode anda light sensing transistor which senses the infrared light from the diode as the light passesthrough one of the 16 slots in the slotted disk. Comparator U31—1 squares up the edgesof the pulse from the light sensing transistor and sends the pulse (T1316) on to the pulseshrinking circuit made up of U28, U39, U44 and U45 plus the delay filter R110 and C67.This pulse shrinking circuit produces a 1 usecond negative going pulse at U45—3 at thepoint in time when the trailing positive going edge of the 120 usecond pulse occurs.See Section 6. 8.4. for specifications on this pulse. The 1 us pulse is made availablefor use by the microprocessor through the port U36.
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NOTES:

*Outputs to circuitry external to servo—Course PWA

**Feedback signals from circuits external to Servo—Course PWA

To cylinder pulse shrinker (U28, U37, U15), then to M. P. Programmable
Interval Timer U2 (8253).

To M. P. via PPI U36.

Spin Speed Pulse Circuitry.

Switched SPE/I—SPE.

Removable cartridge disk (volume 0).

Fixed pack disks (volume 1).

Amplifiers mounted on top of voice coil magnet.

Though shown above disks here, the slotted wheel is actually on the bottom
of the spindle.

Logical head number as adressed by the controller.

Use this number when selecting heads on factory tester.We
se

es
aw

9

Relay shown in energized position.

Figure 4036. Block Diagram of Analog Portions of Servo System (Sheet 3 of 3)
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4.3.6 READ-WRITE lFUNCTlONS

4.3.6.l General

When the drive is on cylinder, has a head selected, and has-oriented to the proper
position on the data track, it is ready to perform a read or write operation. The con—
troller initiates a read or write operation by sending to the drive the appropriate TAG
and BUS OUT BIT combinations (refer to Interface description for details).

During a read operation, the drive recovers data from the disk and transfers it to the
controller. During a write operation, the drive receives data from the controller and
records it on the disk.

4.3.6 .2 Write Operations

The Controller initiates Write Operation by transmitting appropriate TAG and BUS OUT
bits along with NRZ Write data and the Write Clock. The write Data is received from
the Controller via the Data lines in the ”B" Cable. The Read/Write Control timing is
shown in Figure 4—37. The drive first processes the Write data through the NRZ to
MFM encoder/compensator. The Write Compensation is applied to minimize effects of
bit crowding and frequency variations during readback. The compensated data is then
processed by the Write driver circuits and then written on the disk. Figure 4—38 is
a block diagram of the Write Encoder/Compensator.

Principles of MFM Recording

In order to define the binary dibits stored on the pack, the frequency of the flux reversals
must be carefully controlled. Several recording methods are available; each has its
advantages and disadvantages. This Unit uses Modified Frequency Modulation (MFM)
technique.

The length of time required to define one bit of information is the cell. Each cell is
nominally 103 ns in width. The data transfer rate is therefore, nominally 9. 67 Mbits/
sec.

MFM defines a "1" by writing a flux transition at mid cell time, and a "0” by writing
a flux transition at the end of cell time except when the cell is followed by a "1".

The advantages and disadvantages of MFM recording are as follows:

0 Fewer flux reversals are needed to represent a given binary number because there
are no compulsary flux reversals at the cell boundaries, achieving higher recording
densities of data without increasing the number of flux reversals per inch.

9 Signal—to—noise ratio, amplitude resolution, read chain operation, and operation of
the heads are improved by the lower recording frequency achieved because of fewer
flux reversals required for a given binary number.

0 Pulse polarity has no relation to the value of a bit without defining the cell time along
with cell polarity. This requires additional read/write logic and high quality record-—
ing media to be accomplished.
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NRZ to MFM Encoder/Write Compensation

The following functional description is written with reference to Block Diagram Figure 4—38,
Timing Diagram of Figure 4—39‘ and the logic schematic of the PWA (Figure 5—8,
Sheet 5).

Figure 4— 38 depicts a Retime Flip Flop logic (U44, U35) where the received NRZ
data is clocked with the accompanying Write Clock in order to reestablish the timing
reference. The NRZ data is then clocked into two shift registers (U22, U36) using
both polarities of a 9.67 MHz "phased clock". (See Figure 4—38). In order to encode
the NRZ into MFM, it is necessary to use both 9.67 MHZ and 19. 34 MHz frequencies
with a known phase reference between the two clocks and the NRZ data. The blocks
"WRT GATE Sync” (U34) and ”PHASE F/F” (1/2 U33) perform the write gate
synchronization and establish the phase relationship by producing a ”new" 9. 67 MHZ—
clock 6A, [6B which are used to clock the registers. A specific serial output of the
shift register is used along with the flA clock and the 19. 34 MHZ clock in the Block
labled ”NRZ—MFM ENCODER” (1/2 U45, 1/2 U33) to produce the MFM output. The
Write Compensation circuitry is comprised of the block labled "PATTERN DECODE
LOGIC” (U25, U26, U37), the delay line (U46) and the multiplexing gate U38). The
write compensation is based on detection of frequency increase and decrease through
an established algorithm described below:

The pattern decode logic analyses the NRZ data and determines if its frequency is
constant, increasing or decreasing. This is necessary because if the frequency is
increasing or decreasing, problems can occur during subsequent read operations.
These problems are eliminated by compensating the data before writing it on the disk.

The data frequency is constant whenever all ones or all zeros are being recorded
because all pulses are separated by one cell (103 ns). However, a 011 pattern
represents a frequency increase since there is a delay of about 1. 5 cell between the
01 and only one cell between the 11. On the other hand a 10 pattern represents a
frequency decrease since a pulse is not written at all in the second cell. A 001 pattern
is also a frequency decrease since there is a one cell interval. between the first two
bits and 1.5 cell between the last two.

The previous examples examined only two or three bits without regard to the pre—
ceding or subsequent data pattern. The actual combinations are somewhat more
complex. The drive logic examines and defines the following patterns:

PATTERN FREQUENCY CHANGE

011 Increasing
1000 Increasing
10 Decreasing
001 Decreasing
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Any data pattern will have considerable overlapping of the data pattern frequency changes.
Consider the overlap of these eight bits:

Increasing Frequency

) 1 l l 1 OL9_<_J L_,9J L____J
Decreasing“
Frequency

The outputs from the pattern decode logic enable either the Early, Late or
Nominal gate (depending on the input frequency) to provide compensated Write
data as follows:

a If frequency is constant, there will be no peak shift. In this case the data is
defined as nominal and is delayed 6 ns.

0 If frequency is decreasing, the apparent readback peak would occur later than
nominal. To compensate for this, the data is not delayed and is therefore 6 ns
earlier than the nominal data.

0 If frequency is increasing, the apparent readback peak would occur earlier than
nominal. Therefore, this data is delayed 12 ns which is 6 ns later than nominal.

After being write compensated the data is transmitted to the write driver circuits.

An address Mark enable command interrupts the flow of data and produces approxi—
mately 3 bytes of erased mark on the disk producing a unique mark which is detected
during read of a ”soft sector” format (refer to interface format).

Write Drive Circuit

The compensated write data is sent to the write driver circuit located on the R/W
Preamp PWA. As depicted by block diagram of Figure 4—40 and circuit schematic
(Figure 5—9), the MFM compensated data is converted to flux reversals representation
in % 2 F/F (1/2 U12) and the converted to write current (U14, Q3) which is in turn
driven through the selected Read/Write coil to accomplish the write operation. The
write current control is comprised of a programmable DC Current Source (U8, U13,
U14, U15) whose operation is further described below.
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Write Current Control

The magnitude of the write current sent to the heads is controlled as a function of
cylinder address. This is referred to as write current zoning. There are seven
write current zones (A through G). Write current is maximum at the outer cylinders,
and is reduced as each zone boundary is crossed. The cylinders in each write current
zone are defined in Table 4-4.

Table 4-4. Write Current Zones

ZONE C‘srLINniggsw
A 000 — 127
B 128 — 255
c 256 — 383
D 384 - 511
E 512 — 639
F 640 — 767
G 768 — 822

Write Data Protection

As part of data security system, the drive inhibits the write driver circuits whenever
there is a danger of writing faulty data on the disk. The Write driver is inhibited by
the Write—INHIBIT signal which becomes active under any of the following conditions.

9 Write protect switch (es) on the control panel is (are) set.
9 A not up to speed condition exists
0 A Seek error is detected
a Multiple commands (Read - Write) are decoded
0 Voltage fault condition is detected
a Head Alignment is being performed

In addition, the write driver circuitry is designed in such a manner that the loss of
power will not cause inadvertant write operation to occur while the heads are retracting.
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Figure 4-40. Read/WVrHe Preanu)'-Block Diagram
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4.3.6 .3 Read Operation

The Controller initiates Read Operation by transmitting appropriate TAG and BUS
OUT bits to the drive. Upon decoding a Read Command, and depending on whether there
is an Address Mark enable commanded or not the drive performs data recovery and
transmits data over the interface in one of two sequences.

The description of read operation is divided into two sections of analog and digital
partitions and their respective timing diagrams.

Read Operation (Analog Section)

The following description is made with reference to Block Diagram of Figures 4—40
and 4—41, timing Diagram of Figure 4—42, and Circuit Schematics of Read/Write
Preamp Figure 5~9 and Read/Write Figure 5—8.

The read preamp circuit of Figure 4—40 is enabled as soon as the Write enable is
turned off, providing the small differential signal derived from the selected read/
write head. This signal directed thru the diode switch (U9, 1/2 U2) is preamplified
(Q1, Q2, 1/2 U2) and filtered and further amplified and buffered (U3, U4). One set
of these outputs are transmitted to the analog read circuits and a similar set of
differential outputs is used for head alignment.

The analog signal input to the Read/Write board is Gain Controlled using variable
resistance Fet (Q2) and then amplified (U53) and differentiated in order to convert
signal peaks to zero crossings. The differentiated signal is again amplified (U41)
and filtered to reduce high frequencynoise and fed to two parallel paths of zero crossing
circuits. Path one (U32, 1/2 U21, 1/2 U11, U9, U10, U20) is referred to as the
"high resolution path" since the signal is detected with no further attenuation of frequency
response. The high resolution path also provides inputs to the full wave rectifier
(1/2 U11) whose output is used for Automatic Gain Control (AGC), and also to a
Comparator Circuit (U18, U29) which senses absence of flux reversals for an eventual
detection of Address Mark.

Path two (U40, U31) referred to as the ”low resolution" path employs a Low pass filter
with a relatively low cutoff frequency to reject high frequency components of the
differentiated signal. The Delay lines (U 9, 10) employed inthe high resolution path
insure proper timing between the two channels. As depicted in the timing diagram of
Figure 4—42 the high and low resolutions channel, are approximately one Quarter cell
time ( 25 ns) delayed. This is necessary, in order to use the low resolution channel
as a qualifying enable (U19) and to eliminate possibility of extraneous zero crossings
of the high resolution channel being detected during low frequency data patterns.
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The qualified output which is in the form of digital pulses of one pulse per flux
reversal is fed to a pulse shaper (U30, U8) prior to being decoded to NRZ.

Read Operation (Digital Section)

Refer to Block Diagram Figure 4—43, Timing Diagram Figures 4-44 and 4-45 and Sector
Format diagrams in Figures 4—46 and 4—47.

The Digital section of the Read Circuits is Comprised of the phase locked loop (PLL),
the MFM to NRZ decoder, and the Address Mark detection logic as depicted in
Figure 4~43. The PLL employs a phase/frequency detector (U4) during lock up
time in an all 0's field, and after lock is acquired, a phase detector (1/2 U14, 1/2 U16)
is switched in to provide phase error information between the reference input data
and the voltage controlled oscillator (VCO). The phase error information is (nnverted
to current (Q1, U1, U2, Ul3), filtered, and then fed to the input of VCO (U12) as a
variable voltage to control its frequency and phase. The VCO nominal frequency of
38. 7 MHz is divided by 4 (1/2 U14, 1/2 U16) and fed back complete the loop. The
feedback input to the phase detector, however, is at 19. 34 MHz, since it is operational
during data field, and the frequency content of data requires this higher frequency for
phase coherent information.

A 9.67 MHz reference clock (SVO—C LOCK) is fed to the PLL to keep it locked to the
disk speed at all times except when in Read Mode and no address mark enable exists.
This insures that upon switching from SVO—CLOCKS to MFM data pulse, as an input,
the PLL must make only phase correction leading to improved response.

The timing Diagram of Figure 4—44 depicts an arbitrary pattern shown while PLL is
at ”lock” for the purpose of illustration. The MFM to NRZ decoder employs 1/2 of
the phase detector (1/2 U14) and the NRZ DA TA F/F (1/2 U27) to accomplish the
decoding process. The NRZ data and the 9. 67 MHZ clock (Read Clock) are then translated
to TTL levels (1/2 U47) and sent to the interface drivers located on CNTL/MUX PWA.

Prior to data transmission to the interface the Data Enable signal must become true
after PLL has been given sufficient time to lock and the MFM to NRZ decoding process
has begunw Timing diagram of Figure 4—45 depicts two conditions leading to the start
of PLL lock up time of 9 )us max.

In the event that an Address Mark Enable (A ME) command accompanies a Read
Command from the cont roller, the drive must detect the address Mark through the
address mark detection logic (U39, U48, U49, U50, U51, U52) (schematic Figure 5—8),
and an "Address Mark Found" signal subsequently activated for a period of 9 ,us max
during which the PLL locks and data transmission begins. in the event that only a
Read command is detected by the drive, the PLL lock time begins immediately
upon detection of leading edge of Read Command and continues for a period of 9 us max.
Data transmission will similarly begin before this time is exhausted, as shown by the
Data Enable signal of timing diagram Figure 4—45.
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Figure 4—45, Address Detection and Data Enable Timing Diagram 1
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INDEX/SECTOR INDEX/SECTORFIXED SECTORN IDENTICAL SECTORS

HEAD PLO WRITE PLO SYNC A END OFSCATTER SYNC ADDRESS SPLICE SYNC PATTERN DATA CRC EOR PAD TRACKI6 BYTES II BYTES 8 BYTES I BYTE II BYTES I BYTE 2 BYTES I BYTE 8 BYTES
l-‘— TI —.1

SYNC :Lfgélgffs UPPER LOWER A APATTERN UNIT CYLINDER CYLINDER HEAD SECTOR CRC CRC

T] .1 TIME BETWEEN LEADING EDGE OF INDEX/SECTOR AND READ
GATE IS 8 BYTES. A SPLICE POINT MAY EXIST WITHIN THIS AREA.

EXAMPLE NO. I: WHAT IS DATA FIELD LENGTH USING 64 SECTORS?
DATA FIELD 2 TOTAL BYTES/TRACK - (SYNC FIELDS, TOLERANCE GAPS, AND ADDRESS)

NUMBER OF SECTORS/TRACK

DATA FIELD :M - 59 z 256 EELS
64 SECTOR

DATA 25¢ BYTES/SECTOR
% EFFICIENCY = M x100 = 8I%

20 160

A THESE AREAS ARE EXAMPLES ONLY AND MAY BE STRUCTURED TO SUIT INDIVIDUAL CUSTOMER
REQUIREMENTS.

/‘“*“\\_)$§8_8‘Z_J

Figure 4-46. Fixed Sector Format
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VARIABLE SECTOR WITH ADDRESS MARKSINDEX INDEXN IDENTICAL SECTORS

HEAD ZEROES AM PLO ék WRITE PLO SYNC A A EOR PAD END OFSCATTER I BYTE 3 BYTES SYNC ADDRE SPLICE SYNC PATTERN DATA CRC I BYTE TRACKI6 BYTES II BYTES 8 BYTES I BYTE II BYTES I BYTE 2 BYTES 3 BYTES
I‘TI *‘I

SYNC :fi‘gfléfl” UPPER LOWER HEAD SECTOR A APATTERN CALUNH CYLINDER CYLINDER CRC CRC

T] = TIME BETWEEN LEADING EDGE OF INDEX AND READ GATE IS 8 BYTES.
A SPLICE POINT MAY EXIST WITHIN THIS AREA.

EXAMPLE NO. I : WHAT IS DATA FIELD LENGTH USING 64 SECTORS?
DATA FIELD = TOTAL BYTES/TRACK - MECHANICAL TOLERANCES -' N N A RNUMBER OF SECTORS/TRACK (SY CHELDSA D DD E55)

BYTES BYTES
_ 20 I60 TRACK’ ~24 TRACK W»: “DATA FIELDAW - 9 SECTOR —- 7 R“SECTOE 3 25 SECTO

TRACK

275 X 64% EFFICIENCY —" XIOO : 87%

EXAMPLE NO. 2: WHAT IS NUMBER OF SECTORS USING 256 DATA BYTES?

N SECTORS .W = 68 SECTORS256 +39

% EFFICIENCY : M x100 86%

THESE AREAS ARE EXAMPLES ONLY AND MAY BE STRUCTURED TO SUIT INDIVIDUAL
CUSTOMER REQUIREMENTS.

*For additional timing constraints see Figure 4--35.

Figure 4-47. VariabIe Sector Format

4—98 75888418—D
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This section contains the intracabling diagram , a key to the logic diagram sym—
bology, Logic Symbols and waveforms for the integrated circuits, Printed Cir—
cuit Board documentation, and electrical schematics.
Input /Output (I/O) Board documentation is included in the Hardware Product
Configurator (HPC) Document Package located in front of the manual. It may
be desirable to insert the I/O Board portion in front of this Section.
Also included in the HPC package is a "Device Specification" which defines the
correct switch settings for the option selection switches which are located on the
Servo Coarse circuit board. In addition, documentation describing Special Op—
tions, Special Printed Circuit Boards, and other customer unique features are
included in the HPC package.

5.2 INTRACABLING DIAGRAM
The intracabling diagram is shown in Figure 5-1. Sheet 1 shows the overall cab~
ling between the mother board, printed circuit boards, and base pan electronics.
Sheet 2 shows the location on the back panel of the connectors that are used to
interface signals external to the electronics module.

5.3 CIRCUIT BOARD DIAGRAMS
The CMD printed circuit boards and associated diagrams are listed in Table 5.3—1.
The power supply printed circuit boards are listed in Section 5.4.
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TABLE 5.3-1. CMD CIRCUIT BOARDS

CKT BD SLOT CROSS REF.
IDENT LOC FIGURE N0. TITLE

77665650 EMI 5-4 01XX I/O CKT BD, OEM
77522501 EMl 5—4 OlXX 1/0 CKT BD, DEM

77666950 EM2 5—5 02XX CNTL/MUX CKT 80
77622402 EM3 5—6 03XX SERVO COARSE CKT 80
77666800 EM3 5—6 03XX SERVO COARSE CKT 80

75886300 EM6 5-7 06XX SERVO FINE CKT BD
75886350 EM7 5—8 O7XX READ/WRITE CKT 80
75885752 5—9 08XX READ/WRITE PREAMP CKT BD
75885800 5-10 09XX SERVO PREAMP CKT 80
75885950 5—11 10XX POWER AMPLIFIER CKT BD

77624900 5—12 11XX OPERATOR CONTROL CKT BD
77680700 5—12 11XX OPERATOR CONTROL CKT 80
77680740 5—12 11XX OPERATOR CONTROL CKT 80
77634490 5—13 12XX RELAY CONTROL CKT 80 (50/60 Hz) LO—V
77634450 5—13 12XX RELAY CONTROL CKT BD (50 Hz) HI—V
77633300 5-13 12XX RELAY CONTROL CKT BD (60 HZ) LO-V

75886100 5—14 13XX TERMINATOR CKT BD
75895250 5—15 14XX COMPONENT BD (32 V FILTER) CKT 80
75886001 EM4 5—16 15XX HEAD ALIGNMENT EXTENDER CKT BD
75898348* 5—17 16XX AC AND DC POWER DIST. AND MISC WIRING
76873801* 5—18 17XX POWER WIRING (60 Hz)
70116800* 5—19 18XX POWER WIRING (50 Hz)
75832500 5—20 19XX MOTHER BOARD (POWER SUPPLY)
75832900 PWR SPL 5—21 20XX REGULATOR CKT BD AXHV
77647920 0R 5—1 ELECTRONICS MODULE — PWA (REF ONLY)
77647925 0R 5—1 ELECTRONICS MODULE — PWA (REF ONLY)
77648080 5—1 ELECTRONICS MODULE - PWA (REF ONLY)

*Not a PWA — ConventionaI Wiring

75888419 -AC

WARN We"
PWUNS can be daHNIged by statKBQIectrkflty
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FIGURE 5—1. INTRACABLING DIAGRAM (SHEET 1 OF 2)
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Figure 5-] . Locofion of Connectors on Back Panel (Sheet 2 of 2)
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5.3.I POINT-TO-POINT LOGIC INTERCONNECTIONS
BETWEEN CIRCUIT BOARDS

An interconnection sheet is provided with each diagram set for the circuit
boards and base pan electronics. This sheet contains interconnection data to allow
the user to trace each signal to its source or destination. A Typical entry for a
signal is shown in Figure 5~2a. It should be noted that the total diagram set
for each PWA consists of several "sheets" that are assigned a Cross Reference
number. * To differentiate, the schematic subset for each PWA consists of a
certain number of f'pages. "* For example, the Servo—Coarse PWA documentation
set has 13 ”sheets" total, but the schematic subset has only 7 ”pages. ”* Table
5.3—1 (page 5—1) lists the Cross Reference number assigned to each assembly for
which there is a schematic in Section 5 of this manual. Figure 5—2b illustrates
the point to point interconnection procedure.

VEXT. T0 SER O COARSE CIRCUIT BOARD EXT. T0
r PNA \ [L y PHA \
SOURCE/ SOURCE/

p_EST XREF SIGNAL XREF EM3—P2 SIGNAL XREF DEST XREF
A B
o 1 0

w-\_.‘a"‘\i\_.r—w
NJ/’\L x: **

P2~B38 0605 806-KHZ/~L 0304 "'M 38 0"" M—P-FLT/+L 0305 P2-A38 0206
anCw: ETC.; :

CONNECTOR, PIN, SCHEMATF WNEL CONNECTOR CONNECTOR, PIN, SCHEMATIC
PAGE NUMBER AND CROSS PAGE NUMBER AND CROSSREFERENCE NUMBER OF REFERENCE NUMBER OF SOURCE/
SOURCE/DESTINATION SIGNAL DESTINATIoN SIGNAL ON THEON THE SERVO FINE CRT BD. CNTL/MUX CRT 80.

SIGNAL NAME ON PAGE 4* OF SIGNAL NAME ON PAGE 5* OF
THE SERVO—COARSE CRT. BD. THE SERVO—COARSE CRT. 80.
SCHEMATICS. ARROHHEAO SCHEMATICS. ARRONHEAOSHONS SIGNAL FLON INTO THE SHONNS SIGNAL FLON 15 gm
SERVO-COARSE CKT. BD. SERVO—COARSE CRT. 80.

(22996.2)

ink

THE SCHEMATIC PAGE NUMBER IS THE LAST TWO DIGITS OF THE CROSS REFERENCE NUMBER (XREF) WHICH IS FOUND IN THE LOWER RIGHT
CORNER OF EACH SCHEMATIC PAGE. THE EIRST THO DIGITS ARE THE ASSIGNED NUMBER OF THE DIAGRAM SET (SEE PAGE 5—1).

A LINE WITH NO ARROW HEAD INDICATES THAT THE PIN IS ONLY A TIE POINT FOR A SIGNAL WHICH IS NOT USED ON THE PHA.

Figure 5—20. Typical Interconnection Sheet Entry
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POINT T0 POINT INTERCONNECTION TRACING PROCEDURE:
1

MENTALLY NOTE
SIGNAL NAME AND
CONNECTOR/PIN
NO. OF SIGNAL
TO BE TRACED TO
SOURCE OR DEST.

TURN TO THE
INTERCONNECTZON
SHEET THAT
PRECEDES FIRST
PAGE OF SCHEMATIC
SET YOU ARE

NOTE THE FIGURE
N0. AND CROSS REF
NO. OF SIGNAL ON
SOURCE/BEST.
SCHEMATIC

LOOKING AT

NOTE CONNECTOR/
PIN NO. OF SIGNAL
0N SOURCE/DEBT.

TURN TO PAGE
NO. OF DESIRED
SCHEMATIC AS

SCHEMATIC T’ INDICATED BY
CROSS REF. NO.

Luau," humutmuwwmmm ”

I , 9304] H‘

(”226433”)\ /

75888419~N

P2-B38

i E 806 KHZ ~L P2836figi CROSS REF 4
NO. 02.05

P2—838 0605 I 806~KHZ/—L

DIGIT INDICATING
PAGE NUMBER

‘V/

0304

TYPICAL ENTRY ON INTERCONNECTION SHEET

Figure 5—28. IHusfraHon of Point fo Point Interconnection
Tracing Procedure
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5.3.2 SCHEMATIC DIAGRAM lNTERCZONNECTION SYMBOLOGY
Multiple sheet (SET of pages) circuit board schematics are sequentially numbered
(1,2,3 etc) in the lower left—hand corner of each schematic sheet using the last
(right—most) digit of the cross reference number. Symbology for Sheet to sheet
connections and board to board connections are as follows:
9 Sheet to Sheet ON PAGE example:

HDA1 @——-a
0 Sheet to Sheet OFF PAGE example:

HDA+———<§> 2
9 Board to Board ON PAGE example:

1321327 MX~BIT— 1/+L
\ \
//

/m;

0 Board to Board OFF PAGE example:

CYL-ADDR—l/‘tL
P2B27

For sheet—to—sheet signal tracing within a ho

l 2 Signal "from" sheet 1 of SET

D = ON sheet reference (from sht l
of set)

HDA = Signal name (from sht 1 of
set, location )

2 = Signal "to" sheet 2 of SET

D==OFF sheet reference (to sheet 2
of set)

HDA : Signal name (to sheet 2 of
set, location @ )

A27 = Pin Location of Board
connector (Ref Figure 5«2a)

MXnBIT—l/nLL : Signal name
(Ref Figure 5—2a)

B27 = Pin location of board connector
(Ref Figure 5~2a)

CYL—ADDR—l/+L Signal name
(Ref Figure 5~2a)

ard schematic, the schematic sheetnumbers referenced are the last digit of the cross reference number.

75888419—W 5—5



5.4 MAJOR ELECTRICAL DIAGRAMS Figure

AC Power 4 DC Power Distribution, Interlock Switches 5-17
and Speed Sensor CKT Diagram

5.5 POWER SUPPLY DIAGRAMS Figure

Power Supply Wiring Diagram (60 Hz), 5—18
Power Supply Wiring Diagram (50 Hz) 5—19
Mother Board (75832500) Diagram 5—20
Regulator Board (75832900) 5—21

5.6 LOGIC DIAGRAM SYMBOLOGY

5.6.1 GENERALINFORMATION
Logic symbols are drawn with inputs on the left and outputs on the right whenever space
and layout permit.

Power supply connections, discrete timing components, etc, may be shown connected
to the top or bottom of the symbol. Unused pins and unused elements need not be
shown. Figure 5— 2c illustrates functionally equivalent symbols.

5.6.2 GENERAL SIGNAL ANNOTATION

S = Set input to bistable device
R = Reset (Clear) input to bistable device
G = Gate input has no direct action on circuit, but must be present before inputs

(and/or outputs) are able to function. If more than one gate is used a numeric
suffix is added (G1, G2, etc.)

D = Identifies a signal which requires the presence of another signal-to perform its
function.

C = Strobe pulse. Usually used to gate "D” inputs into a bistable device.
T = Toggle input. Bistable device changes state each time ”T” assumes its specified

state.
J = J output conditioned by leading edge of dynamic toggle (G).
K = K output conditioned by leading edge of dynamic toggle (G).
2433 = Example CDC element identifies

w
—

w
n

GK
‘5 R 6 N.C.

N.C.

BOTH SYMBOLS REPRESENT A {SI-STABLE JK F/F
CIRCUIT WITH SOME OF THE PINS UNUSED.
(N.C. INDICATES “NOT CONNECTED")

,_..__._\
I X370b I)

Figure 5-2c. Functionally Equivalent Symbols

5~6 75888419 ~P



5 .O.3 SYMBOLOGY

Logic Symbols 211‘? as described in TIIIIIC 5—‘1.

TObIe S-I. Logic Symbology

—+~—— INDICATESNON~STANDARD A
LOGIC LEVELS A HIGH LEVEL ON THE LOWER INPUT”INHIBITS" THE BLOCK OUTPUT FROM—_}<_.___ INDICATES NON-LOGIC .___+. ASSUMING ITS ACTIVE STATE(ANALOG) SIGNALS _

TP

____T_
TEST POINT A Low LEVEL ON THE LOWER INPUT"INHIBITS" THE BLOCK OUTPUT FROM__ __ I I5 ASSUMING ITS ACTIVE STATE

A INDICATES TWO OR MORE .—R LINES WHICH CARRY THE0 SAME INFORMATION“*1” (USUALLY DIFFERENTIALLY) “COMMON
CONTROL INPUTS TO THE COMMON CONTROL— BLOCK BLOCK AFFECT EVERY TERM IN THEARRAY. INPUTS TO EACH TERMWIRED ”AND” ORCUH —1 r AFFECT ONLY THAT TERM.

__ TERM L...—

_“‘ TERM *‘—'

8.

R INDICATES NON—SIGNAL EXAMPLE: GI AFFECTS OUTPUT A WIT AN ” D"CARRYING VOLTAGE H ANRELATION TO THE ACTIVE STATE.REFERENCE OR POWER5 PPLY L NE V2 AFFECTS OUTPUT 8 WITH AN ”OR"U I RELATION TO THE ACTIVE STATE.
C CLOCKS DATA INPUTS DI and DZ DURINGACTIVE PERIOD OF C.
G3 AFFECTS OUTPUT E WITH A NAND
RELATION TO THE ACTIVE STATE.

& GI
G3

IMPLIED SIGN INDICATOR * ABSENCE
OF AN N SIGN INDICATOR IMPLIES
A NON-INVERTING SIGNAL RELATIVE
TO OTHER IMPLIED SIGN SIGNAL LINES.
EFFECT IS THE SAME AS THE USE OF P
SIGN INDICATOR INTERNALLY.

V2

D, ASIGN INDICATOR — USED TO D BINDICATE INVERSION RELATIVE 2—-N N--— TO IMPLIED SIGN SIGNAL 03 ELINES.

__
DYNAMIC INPUT ACTIVE~—__> DURING THE TRANSITION
FROM Low TO HIGH STATE

LIGHT EMITTING DIODE

D DYNAMIC INPUT ACTIVE
> DURING THE TRANSITION WACFROM HIGH TO LOW STATE

I 36760— T I

75888419—D 5-7



5 .6 .4 FUNCTION SYMBOLOGY

Function symbols are as described in Table 5—2.

Table 5-2. Function Symbols

CONTROL GATE INPUT - AFFECTS INPUTS OR OUTPUTS WITH "AND" RELATION TO ACTIVE STATE

m OSCILLATOR x —-—a- Y DECODER

D AMPLIFIER :fi://\ DIGITAL To ANALOG CONVERTER

8‘ "AND” GATE mVR VOLTAGE REGULATOR OUTPUT VALUE "m”

1 "OR" GATE MUX MULTIPLEXER

-1 ”EXCLUSIVE OR" SR SHIFT REGISTER

F [> FUNCTION GENERATOR CNTR COUNTER

TTL/é% OR LEVEL CONVERSION ALU ARITHMETIC LOGIC UNIT
TTL/DIFF
J SCHMITT TRIGGER RCVR RECEIVER

(M) ANNOTATION RESTRICTING THE NUMBER
1__I_I_ SINGLE SHOT OF COINCIDENT INPUTS OR OUTPUTS

GROUPED aEn IT ACCORDING TO M.
EXAMPLE: ( I) MEANS ONLY ONE OR

Z SUMM'NG C'RCU” LESS COINCIDENT INPUT OR OUTPUT BELOW
ALLOWED.

> m THRESHOLD (ANALOG OUTPUT)
< m OR COMPARATOR (BINARY WIRED "OR" OR WIRED "AND”, OR OPEN

OUTPUT) PRODUCES A CHANGE O COLLECTOR OR EMITTER CIRCUIT CAPABLE OF
IN THE OUTPUT SIGNAL WHEN BEING USED AS WIRED "OR” OR ”AND“, SUCH
INPUT EXCEEDS A PREDETERMINED A5 0N BUS DRIVER CIRCUITS-
LEVEL "".m

D DATA INPUT
C CONTROL or CLOCK INPUT 0 NEGATING INDICATOR

G CONTROL GATE INPUT — AEEECTS
INPUTS OR OUTPUTS WITH "AND"
RELATION TO ACTIVE STATE.

V CONTROL GATE INPUT « AFFECTS
INPUTS OR OUTPUTS WITH AN "OR”

L _ _ .. RELATION TO THE ACTIVE STATE.
I‘XEOBO )

5—8 75888419-D



5.6.5 CIRCUIT TYPES AND WAVEFORMS
Figure 5-33 illustrates a typical integrated circuit. Figures 5—3b through 5~3sillustrates some of the more complicated circuits utilized in the logic.

FUNCTION
SYMBOL

I
<5 8(INPUT PIN I40 5 4NUMBERS

6/ U2]
\

CIRCUIT \‘ LOCATIONTYPE ON PWB
I" ISOI?) (ADDITION OF ”",L "5" OR "LS" DOES NOT‘ ‘ - - CHANGE THE LOGIC OPERATION)

Figure 5-30. Typical Integrated Circuit

f. _______________________________A I8y I
I A __5 MO I

"
I

OR I BA I5 I ; M... LC II40
~if: ' C ___,I

I'
I

I_ ______________________________ _II 1.139;}

Figure 5-3b. Positive NAND Negative NOR

75888419—D



F ————— ‘I
IEXTERNAL I
[TIMING I
IELEMENTS ,
I I _ _ _ _ _ _ _ _ _ _ __ _________________________ __
I I I “I
L. __ _ ._. _ __ _I I

I 2 I
II III» H IIii 1 IJ—L 6 I I I :

4 I |I95 “—fi ' IU27 I saw I U I I
I I I I
I I I I I I

Jab R 7 I I I I __ I
» I 303) , I I I 'I |I I : : I .

I I r] IO I I I I |
_I_ 1 I MF—fi X I

12 I95 I I I I I"“‘ U27 I I
_ I 600) :

I

AAA R 9 I I

I 7(9) I
r— __ I5_ __ IJA—I I l
I I I I
I I L. ___________________________________ .J
EXTERNAL .....
rrIMING I Q AAL‘iSc/I
IEI.EMENTS I
L _____ .I

Figure 5-3c. RefriggerabIe, ReseI’robIe, MonosIable Multivibrofor (One Shot)
r" __________ '——————————————————————————— '1

I

400) I
I

I I
I I

I I I
3(II) I I I

~ I _"'"“_—"'—‘-"—"l I
I , I

I I

ma) I i
I I I
I I I
I ‘ |2(12) ' I ! .......

I I I
I I I .

I
150 4) i I I I I

I . iI I I

I
5(9) I

I I

6(7) I I

I
I

L I_________________________________ J
I:&A14_5b_)

Figure 5-3d. ”JK” Negative Edge Triggered Type F/F
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558-8080

+12 v +5 v
20 fzo

LSI ADRS 32768 335;—
MICROPROCESSOR 16384 ~—

XXX 8192 3?—
40% 33—-
2048 £.
1024 i—
512 ~33—
256 .31—

128 3—3——
64 32—
32 AL.
16 3L.
8 2.9...
4 27...
2 2.é_
, 2.5_

fl 0] CLK CLK 11—
f-'—5— 02 CLK ‘8

MEM WRITE ENBL ——.49. How HOLD ACK 3L.
41- INTRPT :NTRPT ENBL 19——
—-23- TN? DATA RDY INP DATA REQ 17——
42— RESET FROM CNTR WAIT 3-4——
JéL DATA 7 DATA 7/MEM READ 19——49— 6 6/INP CY (5)~11 5 S/FETCH 55)——‘9)— 4 4/our cv 39——~QL 3 3/HALT ACK 531———(§L 2 2/STACK 59—-42L T T/WRTTE our 12)——(—'—°)- 0 O/INTRPTAC “—9)—

’ 3MB; ’

Figure 5-3e. 8080A Microprocessor (Sheef 1 of 2)
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T2 TW T3 T4 T5

I32 l%lW/I/ l\/\_._/_-\__
AIS-o \

TI

fl
/——_\

07.0 / X'm _ ' “ LIE—'1

__._J

ITEMc DE
__/ EM \_

/ 25135 L- READ MODE
SYNC \

READY /
WAIT I \

DBIN / \
DATA

WE I \
STATUS I,
INFORMATION DATA

AIM SAMPLE READY OPTIONAL FETCH DATA OPTIONAL
MEMORY HOLD AND OR

HALT HALT INSTRUCTION INSTRUCTIONADDRESS ORI OR OR EXECUTION
I/O DEF/{ICE MEMORY WRITE DATA IE REQUIRED

DNUN‘BE ACCESS TIME7-0 ADJUSTSTATUS INFO
INTA OUTHLTA WO
MEMR M]
INP STACK

BASIC 8080 INSTRUCTION CYCLE

VX3685 _ ‘I
\ ./

Figure 5-3e. 8080A Microprocessor (Sheet 2 of 2)
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uDllType F/?Figure 5-31“.
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Figure 5—3h. QUAD TTL ”D” Type F/F
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.

INPUTS OUTPUT COUNT (ONE Low AT A TIME)
8 4 2 T 9 8 7 6 5 4 3 2 T

12 m 14 15 11 To 9 7 6 5 4 3 2 -¢HN
L L L L H H H H H H H H H
L L L Li H H H H H H H H L
L 'L H L H H H H H H H L H
L L H H H H H H H H L H H
L VH L I. H H H H H L H H H
L H L H H H H H L H H H H
L H H L H H H L H H H H H
L H H H H H L H H H H H H
H L L L H L H H H H H H H
H L L H L H H H H H H H H

Figure 5-33. BCD -‘ Decimal Decoder
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SEQUENCE:

(I) CLEAR OUTPUTS TO ZERO.
(2) LOAD (PRESET) TO BINARY

THIRTEEN.

(3) COUNT UP TO FOURTEEN,
FIFTEEN, CARY, ZERO, ON
AND TWO.

(4) COUNT DOWN TO ONE,
ZERO, BORROW, FIFTEEN,
FOURTEEN, AND THIRTEEN.

NOTES:

(A) CLEAR OVERRIDES LOAD, D

CLEAR (14

LOAD (II)

B (I) _________________________

DATA C (10) ——————————————————————————

D (9)

COUNT
UP (5)

COUNT
DOW (4)

OUTPUT _ ~ ‘
OC (ga)~ 1

I
OD <2): ‘

CARRY (12)

BORROW (
o

3
IEIAISOI2IEIOISMIBI

COUNT. OUNTUP DOWN
f—‘L'\

CLEAR FESET
El

ATA, AND COUN INPUTS.
(B) WHEN COUNTING UP, COUNT-DOWN INPUT MUST BE HIGH: WHEN COUNTING DOWN, COUNT-UP- INPUT MUST BE HIGH.

5- 16

Figure 5—3i. 500 Up/Down Counter
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CD
CD

CD
16 CNTR

158

I58LS

I‘Xgéé‘o :/I

75888419 ~D

OUTPUTS '3 —A~+——‘—J L—-——J

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES
ILLUSTRATED BELOW IS THE FOLLOWING SEQUENCE:I. CLEAR OUTPUTS TO ZERO.

2. PRESET TO BINARY TWELVE.
3. COUNT TO THIRTEEN, FOURTEEN, FIFTEEN, ZERO, ONE, AND TWO”

ICLEAR I ) U (ASYNCHRONOUS)
I

LOAD

DATA
INPUTS U1 j I

I
I

I
I

I
|

I
I

I
I

I
I

I
I

I

I
I

I
I

I
I

|
I

I
l

I
I

I
I

I
I

I
I

I
I

I
I

l
l

:
I I

I
I

I
I

I ___________________________
6 —_1 : I___________________________

CLOCK (2)
LJ UMWWJT-“

ENABLE P l
(7)

ENABLE T I
(I0) I

I
I

l

f
|

II::::L_I—T'—“*‘—L I
I I I

i I I I I
I12 .13 I4 I5 0 I 2‘I I F——~——COUNT $INHIBIT —~—o§

CLEAR PRESET

Figure 5-3k. 4-BII Binary Counter
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TYPICAL CLEAR, SHIFT, AND CLEAR SEQUENCISS

I |1
SERIAL I L.___.I I n |
INPUTS g I

2.._..L________J IE I
CLOCK I HHHHHHHH|||§|lfll||l|

f __’
|3-..:l.___.._ I I | I I
I

4:: _. | __I FT I
I__
I5___I I I I I
IOUTPUTS < 5::3 m | I
I

Iowa] I I I :
_..__ IH ‘_j I l I

I12___‘L I___I:
_____

I____ 33-3 [‘1(@631 J) I I
CLEAR CLEAR

Figure 5-3I. Serial In-F’araIIeI Ou’r 8-Bif Register
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INPUT PIN ' (SHIFT A "I ") (SHIFT A "0")

NAME I_I I73 IM—15 I

REG. F/F 14 I I I I I OOUTPUTS
13 II I m________
,2 II I I I0 _.

LOCK ‘0IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIPARALLEL PARALLEL TRANSFERDATA ENABLE 9 IA ,,,.. INTOEACHW‘ J I _

PWR DATA IN 4 I I
PWR DATA IN 5 I
PWR DATA IN 6 I 1
PWR DATA IN 7 I I

"J" INPUT 2 I l [—L

"K" INPUT 3 l
I

Figure 5-3m. Four FLIP-FLOP Shift Register

I \\AAL‘PQI: __ I

INPUTS OUTPUTS

ENOIZ345674ZIGE
5 IO II k2 I3 I 2 3 4 6 7 9 I4 I5

/ xL_28'3e
Figure 5-3n. I Out of 4 Decoder
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_S_c_hematic Symbol:

LS! SYSTEMBCONT/BUS DRIVER
STATUS RGTR D

U5 LQAD MEM READ fl D?sTATUS RGTR 26
3.15 M/EM WRITE 75-— CPU 92

2 MEM WRITE (/0 READ E DATA [)3

7’ HOLD ACK T/o WRITE 23 BUS D4
—~« INP DATA REQ INTRPT ACK -——- 05
LDATA 7/MEM READ SYS BUS RGTR 7—30— Dé
31— 6/INP CY 6 ~— D7
13— s/FETCH 5 18
17— 4/OUT CY 4 J *
i0— 3/HALT ACK 3 ~9—
1-2— 2/STACK 2 ~3—
i7— T/WRITE OUT 1 ~19—
Jé— o/INTRP ACK 0 43—
22 CONNECT STATUS, DATA RGTR

* BI—DIRECTIONAL DATA LINES

fit}
DBIN

WR'
HLDA

8228 Block Diagram

—I>~¢- +<-DBO

“>4— BI-DIRECTIONAL ++D81
——><§— BUS DRIVER ~>~<~D82

—p<—~ +~¢~DB3 SYSTEM
DATA_._...<._ —>~+DB4 BUS

4+ Murat—D85

._..,<_ —-a>»-<—-DB(J

——-><~ +<~DB7

DRIVER CONTROL

wt»- 3—»- MEM R

STATUS -—>
LATCH ——v 0—.» MEM W

* "" GATING m
”" ARRAY 0”” V0 R

- —> m
E, 9+ I/o w

r 0"“ BUSEN

> O—F‘ INTA

W
D7-D0 DATA BUS (8080 SIDE) INTA INTERRUET ACKNOWLEDGE
037—050 DATA BUS (SYSTEM SIDE) HLDA HLDA (FROM 8080)
W 1/0 READ W‘R WR (FROM 8080)
T ow I/o WRITE EUSEN BUS ENABLE INPUT
MEMR MEMORY READ m STATUS STROBE (FROM,8224)
MEMW MEMORY WRITE VCC +5 V
DBIN DBIN (FROM 8080) GND 0 VOUS

I g {37—20. t)

Figure 530. System ConfroHer/ BUS Driver for Microprocessor System

(Sheet 1 of 2)
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TXpical Timing

«H h— 22
STATUS STROBE " I 1 ,

I I I I
8080 DATA 8US X T T X

I , 1 I
8 +01 T+5 *4! , ,

l l IDBIN | I I I
I I I 30 I I

_..__ _._. —_. I I i I I IINTA, IOR, M R ’1. . T
I I “J20430 ~4>1 H.— ,
| | I IHLDA | I I
l I I 1I I I —-{I>I H— 25

____. ‘ IINTA IOR MEMR k;— | IDURING I—IL'DA I I, —T+75~T<—~+— 20
SYSTEM BUS DURING READ :: : : :_~:___‘_‘__~_—_ I ., : : :: :::::::;

I I8080 BUS DURING READ —————————————— C _______________

_._ I 1—____._.______—WR 4...—
I I T _Iow OR MEM w \j ___________L____ X

I

-_._.__.__,_..'___. '8080 BUS DURING WRITE _ w _ * I X
II ! Ml — 5~40

I LSYSTEM BUS DURING WRITE --------- T-< X
I I—>I I-<—— 30

SYSTEM BUS ENABLE II II
I I—>I 30 I... +1 H 30

SYSTEM BUS OUTPUTS _______________ 4.” "“‘"7» ______________
(“X37EDKI T .1— - — 4 VOLTAGE MEASUREMENT POINTS: Do-D7 (WHEN OUTPUTS) LOGIC "o" z 0.8 v, LOGIC "I " : 3.0 v.

ALL OTHER SIGNALS MEASURED AT 1.5 V.

Figure 5-30. Sysfem ConfroIIer/BUS Driver for Microprocessor Sysfem
(Sheet 2 of 2)
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System Controller and Bus Driver Functional Description

The 8228 System Controller and Bus Driver generates all signals required to directly
interface the 8080A microprocessor, RAM, ROM and I/O components.

The eight bit bi—directional bus drivers used provide high system TTL fan—out. Theyalso provide isolation of the 8080A data bus from memory and I/O.

At the beginning of each machine cycle the 8080A CPU issues ”status” information(see time ”T2" on the timing diagram) on its data bus that indicates the type of activitythat will occur during the cycle. The 8228 stores this information in the Status Latch(see block diagram) when the STSTB signal from the clock chip goes "low". Theoutput of the Status Latch is connected to the Gating Array and is part of the ControlSignal generation. The Gating Array generates control signals (MEM R, ME MI W,1/0 R, 1/0 W and lNTALby gating the outputs of the Status Latch with signals fromthe 8080A CPU (DBIN, WR, and HLDA).

The "read" control signals (MEM R, 1/0 R and INTA) are derived from the logicalcombination of the appropriate Status bit (or bits) and the DBIN input from the 8080ACPU.

The ”write" control signals from the 8228 (MEM—W, T7575) are derived from thelogical combination of the appropriate Status Bit (or bits) and the WR input from the8080A CPU.

All signals are "active low" and directly interface to the microprocessor RAM, ROMand I/O components .

The INTA control signal is used to gate the interrupt instruction in the interrupt portonto the data bus.

The BUSEN (Bus Enable) input to the Gating Array is an asynchronous input that forcesthe data bus output buffers_and control signal buffers into their high-impedance stateif it is a "one”. If BUSEN is a ”zero" normal operation of the data buffer and controlsignals take place.

758884194) 5-21. 1



SCHEMATIC SYMBOL

Q

r—M

34‘salazlallaolz9lzelz7l

_. no 5’80
PB]
P82
P83
P84
P55
P86
P87

‘0

A]LL
iaM

alz
lsla

l
Q 01 RST

WR
RDEl:

mmmMMMwm

LS!

574

FAQ
PA]
PAZ
PA3
PA4
PAS
PM)
PA?

PCO
PC]
PC2
PCS
PC4
PC5
PCé
PC7

b
w

N
a}

-
(.0 ~O

8

37

&
G

_. O~
\J

.4 (a)
_. N

.4
5

* BI-D‘RECTIONAL LINES

(1&1)
/

Figure 5"3p. 8255 Programmable Peripheral Inferfoce (PPI) for Microprocessor
(Sheet 1 of 3)
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Block Dia ram

ML

POWER -——---> ’5‘“ EROUP V0SUPPLIES I GND GROUp C:> PORT <: > PA7 - PA0
A / A7" CONTROL \r__.__ (s)

I
GROUPA — I/OPORT C _ PC7 — PC4UPPER ‘aI—DIRECTION DATA DATA (4)BUSD7 D0 <25 BUFFER (‘L >

GROUP
<f:> 8 CT“—I INTERNAL P RIC >

DATA BUS LgWER ' ‘— PC3 _ PCQ

(4)

READ/ lE5 ——~—>C WRITEm CONTROL GROUP GROUP"”—""O LOGIC B ——-—~— 8A‘ ————a- CONTROL PORT . [/0A0 8 ,_.._., C:> (8) C__>RESET _____,

INPUT OPERA
PORT A~>DATA BUS
p —>

——>D TA BUS
(WRITE)

A ~19»? TA
ATA --D-PORT B

——R-
DATA BUS +CONTROL

DATA BUS —>-3-STATE

r___-
\ fifi‘zéafl )

Figure 5-3p. 8255 Programmable Peripheral Interface (PP!) for Microprocessar
(Sheet 2 of 3)
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PIN NO.

INPUT

MODE 0 (BASIC INPUT)

36

27-34

OUTPUT

MODE 0 (BASIC OUTPUT)

3597313")

8255 Progommoble Peripheral Interface (PPI) For MicroprocessorFigure 5-3p.
(Sheet 3 of 3)
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8255A Programmable Peripheral Interface Functional Description

General

The 8255A is a Programmable Peripheral Interface (PPI) device designed for use in
8080A Microcomputer systems. Its function is that of a general purpose l/O component
to interface peripheral devices to the 8080A system bus. The functional configuration of
the 8255 is programmed by the 8080A software (or firmware) so that normally no
external logic is necessary to interface peripheral devices or structures.

Functional descriptions of the logic subsections are given in the following paragraphs.
See block diagram (figure 5—313) of the 8255A.

6 Data Bus Buffer

This 3—state, bi—directional, eight bit buffer is used to interface the 8255 to
the 8080A system data bus. Data is transmitted or received by the buffer upon
execution of Input or Output instructions by the 8080A CPU. Control Words and
Status information are also transferred through the Data Bus buffer.

Read/Write and Control Logic

The Read/Write Control Logic in the 8255A manages all of the internal and
external transfers of both Data and Control or Status words. It accepts inputs
from the 8080A CPU Address and Control busses and in turn, issues commands
to both of the Control Groups in the 8255A.

I/O Ports A, B and C

The 8255A contains three 8—bit ports (A, B, and C). All can be configured in a
wide variety of functional characteristics by the 8080A software (or firmware)
but each has its own special features or ”personality" to further enhance the
power and flexibility of the 8255A.

Port A: One 8—bit data output latch/buffer and one 8—bit data. input latch.
Port B: One 8~—bit data input/output latch/buffer and one 8—bit data input buffer.
Port C: One 8—bit data output latch/buffer and one 8—bit data input buffer (no

latch for input). This port can be divided into two 4—bit ports under
the mode control. Each 4~bit port mntains a 4—bit latch and it can be
used for the control signal outputs and status signal inputs in conjunction
with Ports A and B.

Group A and Group B Controls

The 8080A software/firmware programs the functional configuration of each port.
It does so by executing a single Output instruction during which the data bus
DOMD’? contains the control code required to accomplish the setting up of the
desired modes of operation of the 8255A unit. The coding on the memory address
lines during the execution of the Output instruction take part in setting up the
modes also, in that they define which PPI and which port the coded byte on the
data bus lines is intended for. (See table 4—1).
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"Group A Controls” control Port A and part of Port C and ”Group B Controls"
control Port B and the other part of Port C. Setting up of the various modes of
operation involves setting the basic mode (0,1 or 2), establishing for each
port whether it will function as an input or output port and setting or resetting
individuai bits in port C. The CMD only uses the 8255A in Mode 0 which simply
provides input and output operations for each port. No "handshaking" is required,
data is simply written to or read from a specified port. Mode 1 provides
strobed input/output (port C provides the control lines for 'handshaking" and
Mode 2 provides a bi—directional bus (with Port C on the ”handshakes" again).
All operations involving the 8255 take place during 8080A instruction execution
time. Therefore, the timing; of all inputs/outputs/control signals to/from the
8255A are tied strictly to the timing of the 8080A I/O timing. This is shown
in the timing diagrams in Figures 5-3p, 4—15 and 4—16.
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8212

TIMING DIAGRAM

‘f-n—SO ——c~|}<—20—H\—
STB OR aspasz I 5v I 5v

l
H—40 -—>-RGTR/PORT .1 _. .. ______OUTPUT ,% 1.5 v

I I
v DST-D52 1.5V 1‘ 1.5v 0.5V'_—-———-—-————_ ‘

{nu—fl.— 45 30 H4;miF ' “ ‘ " ‘ ' “““““F OUTPUT ______________X 2XMAIF Fwfl {CLE/R . I ._.___r \ I.W o 5 vF
I

F k ‘ “ 55 *‘fl _____F DO 'r‘* I.5 vF _____________________/ ._...___..
2, I2

:— —“‘——-—-———————_ f— ——————————— \ -——-—_* ELEMENT NUMBER DATA I.5v fl;NOT ASSIGNED ——————————— .1! .\.., .._..(82l2) I‘— I5 W20 -—>1__~__%M l I
5TB or 05" D52 : 1 5V

STB fksv
I

Figure 5*3q. 5/0 Porf 8-Bif ParaHel (8212)
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LS!
PROGRAMMABLE

1 DATA BUS7 lNTERVAL TIMER
2 U2
3 6 8253
4 5

4

5 3
6 2
7 T
8 o

22[\_23 RD
#1319 WR

20 A0
2] AI

9 IO
T> CLK 0 OUT 0 .—

GATE 05
13

5 > CLK ‘ OUT T ——
'4 GATE 1

T7——‘—8—~:> CLK 2 OUT 2
‘6 GATE 2

I

5—26

DATA BUS

DATA BUS

WRITE TIMING

READ TIMING

«— 50 ——->- .._5
.._..._.._________________‘\ V

430 {— 25-200
+ <—I350 ——/ 7 x

W (

Figure 5*3r. 8253 LSI Programmable Interval Timer for 8080 Sysfem
(Sheet 1 of 2)

75888419HD



CONTROL LINE TRUTH TABLE

W2U1 :0 U 3 > O

LOAD COUNTER NO. 0

LOAD COUNTER NO. I

LOAD COUNTER NO. 2
WRITE MODE WORD
READ COUNTER NO. 0

~
o

—
o

—
o

READ COUNTER NO. I
READ COUNTER NO. 2

NO-OPERATION 3-STATE
DISABLE 3-STATE

O
—

-
O

O
O

O
O

O
O

O
fl

0

O
O

0
I
I

I
I
X

I >
<

>
<

-
O

O
“
‘O

O

>
<

>
<

"‘
O

NO-OPERATION 3-STATE

CONTROL WORD FORMAT

D7 D6 05 D4 D3 D2 D] DO

I SCI I 5C0 I RLI I RLO I M2 IMI I MO I O I

C;DEFINITION OF CONTROL FIELDS “—4..1
SC—SELECT COUNTER

SCI SCO

0 0 SELECT COUNTER O

O I SELECT COUNTER I
I 0 SELECT COUNTER 2
I I ILLEGAL

RL-READ/LOAD
RLI RLO

0 O COUNTER LATCHING OPERATION (SEE
READ/WRITE PROCEDURE SECTION)

I O READ/LOAD MOST SIGNIFICANT BYTE ONLY
O I READ/LOAD LEAST SIGNIFICANT BYTE ONLY
I I READ/LOAD LEAST SIGNIFICANT BYTE

FIRST, THEN MOST SIGNIFICANT BYTE.

TYPICAL TIMING FOR MODES USED

MODE 0: INTIERRUPT» ON TERMINAL COUNT

CLOCK J'U‘U‘LWJII‘U‘TH-
WR n I I ' I .—

I I

OUTPUT 4 :3 2 I D -___,__._-
(INTERRUPTI ———_____ I

(n :' 4) I4 : n ~15t
II Im ---—-— -.L_..__..__

‘—I——__~__I I I
I I

GATE :1 I I
I

I |
(DUTPUT 5 L4 13 ’v I 0

1 m(INTERRUPTI (m ;; 5) I I .. I"
' ‘ “ L_/‘\/-\,I

A B
A L g E; m

MODE 2: RATE GENERATOR

CLOCK mmmmnmum-
'VVRn In 4 I 1nv:’§J

OUTPUT II 3 2 {31(4) 3 2 I 0(3) 2 I C:

0(3) 3 2OUTPUT (n-‘*3I

l ,
I 0(3) z'JI 0(3)]?J I

LJ
RESET '1 r—m—_-

M—MODE
M2 MI MO

0 o 0 MODE 0
o o I MODE I *
x I 0 MODE 2
x 1 1 MODE 3 *
I 0 0 MODE 4 *
I o 1 MODE 5 *

* NOT USED

Figure 5-3r. 8253 LSI ProgrammobIe Interval Timer for 8080 System (Sheef 2 of 2)
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I CONTROL '
I AMPLIFIER I
I IvC _ _ I

I,8,9,Ié I I ‘
i I I

VIN _|____..o/‘/o____{.. VOUT
2'7110'15 : ANALOG SWITCH I 3'6'11'14

I I
L _________ J

v I v v SWITCH
C 'N 0 POSITION

LOGIC v OPENI ‘N CIRCUIT OPEN

_ - w _ L8G“: VIN vIN CLOSED
I x37 0 I

FIGURE 5—33. ANALOG SWITCH

2
(B) DIFF/TTL DIFFERENTIAL STROBES

162 INPUTS I 2 OUTPUT
(A) G G

v|D_>_ 25MV LORH LORH H

L OR H L H
~25MV < vID < 25MV L L OR H H

H H INDETERMINATE
(B) L OR H L H

(A) VID < —25MV L L OR H H
H H L

-5v
r‘“— \\XZSOl3G J THE DIFFERENTIAL INPUT VOLTAGE POLARITIES SHOWN MEASURED

AT PIN A WITH RESPECT TO PIN B. AMINUS POLARITY INDICATES
THAT PIN A IS MORE NEGATIVE THAN PIN B.

FIGURE 5-3T. LINE RECEIVER; DTL/TTL DUAL DIFFERENTIAL
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INVERTING

NON—INV INPUT
INVERTING—INPUT
LATCH ENABLE Oi

-v
I:x_xo_45a:15'2 V

TYPICAL TIMING

INPUT ”)0"

fl /\ fl /\ /\INVERTING (3) 0VINPUT

758 884 19 ~D

C C

L
LI"

._
_I

__

OI : 13 E I: E
”X‘XO—AS‘E ‘I

THE 330 CIRCUIT IS A DIFFERENTIAL VOLTAGE COMPARATOR. THE
CIRCUIT HAS DIFFERENTIAL ANALOG INPUTS AND COMPLEMENTARYLOGIC OUTPUTS COMPATIBLE WITH ECL. A LATCH FUNCTION ALLOWS
THE COMPARATOR TO BE USED IN A SAMPLE—HOLD MODE. IF THE
LATCH ENABLE INPUT IS HIGH, THE COMPARATOR FUNCTIONS NORMALLY.WHEN THE LATCH ENABLE GOES LOW, THE COMPARATOR OUTPUTS ARE
LOCKED IN THEIR EXISTING LOGICAL STATES.

Figure 5-3u. Differential VoIIage Comparator
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R = Reference Input
V = VorIobIe Input

5—28.2

R 6 3 U

4 U
12 __

D
11Y 9 D

MC 1204.0

TYPICAL TIMING (NOT ALL INCLUSIVE)

Figure 5-3v. Phase*Frequency Detector
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(6) f'fi F—“l F'"_‘L Ffi m.
(9) {—1 r”—] I'———I r—‘I r—"I I I

_ > CASE Ig <3) I LJ U U U LJ‘D (I2) _________________________________

R (6) __J—"L_J—“I r—“‘I I I I I I L.
V (9) I1 I—"“I F""'"l 7"“1 mg CASE 2
U (3) _________________________________
5 (12) U LJ U U LJ LI”— 4

__ WR (6) WWW
v (9) 1 I I I L I I I 1 I 1 I 1 I L>CASE3
U (3) m FL J—"1 F1 1""‘1 F1 7—1 I'-
5 (I2) ___________________________ J

CASE I: V LAGS R IN PHASE V AND R AREI SAME FREQUENCY
CASE 2: V LEADS R IN PHASE AND DUTY CYCLE

(SO—(024g ‘) CASE 3: V I5 LOWER FREQUENCY THAN R



l/O CIRCUIT BOARD (OIXX)

SOURCE ' SOURCE/
DES X-REF SIGNAL X-REF. 5441—91 SIGNAL X—REF. 0551: pm

A .5,“
o 1 c
o 2 o
o 3 o
o 11 o
o 51 0

GND 0101 4-0 0 o<——— GNO 0101
0 f o
o 8, o
c '7 o

W-BlO * START/AL 0105 -—«-o H) o
o H o
o 12 0

121-413 0206 lDX-BUF/'»L 0104 +4 13 o
P1—A14 0206 SEC-8UF/-L 0104 +4 N o

o ‘3 o
o l6 0
o 1/ o
o 18 0
o W 0
o 70 0

214121 0206 READY-GATE/‘L 0.34 ~04; 2| 0
o 2? c»_—> lNHIB-SEC/'L 0104 P1-822 0203

GND 0101 "4-0 0.... GND 0101
O O

O 0

O O

o o
D 0

a O

O O

0 0

0 O

O O

0 0

O 0
171—036 0204 l/O-LATE-STROElfif-L 0103 <——o o
Pl-B37 0204 I/O-EARLY—STROBE/-L 0103 +—o o
PI~B3B 0006 lNHlBIT-SECTOR,"4L 0104 ——«>0 0

OMB 0101 Ma» o<—— GND 010'
21-040 150‘ lNDEX/-L 0104 ——>0 0

O O

P1—042 0204 l/O—WRT—GATE/i 0102 <-——o o—-—m
P1—043 0204 l,/O-READ-GATE/+L 0102 ~——o o-u—— VOL-CHANGE/-L 0105 214143 0201-, 01.1123 0303

95V 0‘01 —-<>o o—«r— o5v 0101
O O

EMI~P2

A a
o 1 o

~5v 0101 wVVVVVwe 2. o—<~~ -5v 0101
P2-BO3 0305 SEQ—P1CK/1L 0105 «We 3 0
122-004 0305 SEQ~HOLD/‘L 0105 awe 4 o
P2-805 0305 UP-TO-SPEED/H. 0105 ---~4>o 5 0

GND 010! —<>o 6 o—.._ GND 0101
P2—007 “ BUS-ouT-zww/w 0102 +4, 7 a
P2-BOB 0205 aus~OUT-2w10/~L 0102 +>~o 0 0
22-039 0205 Bus-001—2w11/«L 0102 «*0 9 o
PZ-BIO 0205 Bus-ou1—2w12/+L 0102 +—o 10 o

o H o
o ‘3 O~+ e/-L 0103 PIE-A12 0205
o :3: 0.4.... ON—CYL 0104 P2-Al3 0204
0 . O

PZ-BIS 0306 OFFSET—ACT/H. 0103 4» 70 15 o
PZ—Blé 0205 SELECT/—L 0102 «*0 10 o
P2-Bl7 0205 HD-ADDR/-L 0102 <—»—o 17 o
PZ-BIB 0206 PWR-UP-MFV—L 0105 44m :8 o

o 9 o
P2-B2O 0204 MOD—ADDR/-L 0102 -——1>o 20 0
92-021 0202 TGO/—L 0103 - o 2’ o———— SEEK/"L 4: 922-421 x» 22—021 0305

o 22 om... FXD/4-L 0103 P2-822 0205
(3ND 0101 ——1>o 23 o-<—— GND 010,

112—024 0203 CLR-FLT-STAT/—L 0103 4—4: 24 o——> OFFSET -/.L 0102 ”-524 0305
o 25 on.- OFFSET +/+L 0102 22—525 0305

P2-826 0206 FAULT/—L 0104 ——v4-o 26 o——> CYL-ADDR-O/il, 0102 PIE-826 0303
P2‘327 0204 SK—ERR/-L 0104 "(>0 2? o—+ CYL-ADDR-l/"L 0102 PSI-827 0303P2—B28 0205 AM-FND/-L 0104 ——<>o 28 (P-.. CYL~ADDR—2/+L 0102 PEI-828 0303
P2-B29 0200 WRT-PROT/-L 0104 4.x: 29 o——ro- CYL—ADDR-3/+L 0102 172-029 0303
P2-830 0205 l/O-AM-ENABLti/iL 0103 <—~<> 30 o~w~ CYL-ADDR—4/+L 0103 22-530 0303

o 31 ow..- CYL-ADDR-S/i-L 0103 PIE—~83! 0303
o 32 ck» CYL—ADDR—b/H. 0103 P'Z-832 0303
o 33 o~—>— CYL-ADDR-7/+L 0103 P2-833 0303
o 34 °,_.,._ CYL-ADDR-8/+L 0103 P2-834 0303

P2-835 0205 SEL-O/'+L 0103 «#4) 35 O~~O~ CYL—ADDR-9/41L 0103 112-335 0303
P2-836 0205 SEL-l/‘1L 0103 +4) 36 o
P2-837 0205 SEL-2/+L 0103 *4) 37 o
P2-838 0205 SEL-3/+L 0103 «34—4: 38 0

GND 0101 ”4.0-0 39 041—— GND 010'
o 40 o
0 4| 0
o 42 o
0 43 m»— SECTOR-PULSE/—L 0104 P22-843 0304+5v 0101 ‘00 44 <><>—~- +5v 0101
o 45 0

(35.23%) *WIRED TO, BUT NOT USED ON PWA

FIGURE 5—0. 1/0 CKT BOARD (SHEET 1 OF 9)
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I/O CKT BOARD (SHEET 6 OF 9) (ASM 77622501 ONLY)FIGURE 5—4.
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FIGURE 5—4. 1/0 CKT BOARD (SHEET 9 OF 9)
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CNTL/MUX CIRCUIT BOARD

SOURCE SIGNAL £M2—P1 51(3NAL SOURCE
DEST X-REF X—REF. x-REF. 0551 X»REF

—20 v 0203 411 V 0203
—5 v 0201 -3 v 0201 ,P1-BO3 1501 DIAG-HD-O/rL 0205 -5 v 0201 P1—819 0201, 11431 (5—1;) ”01

10-304 1501 DIAG-HDel/vL 0205 GM!) 0201 P1—306 0201, J1~lé (5—121 ”0‘Pl —305 1501 0140-11020 L 0205 LPHBlT—O/v L 0205 1102 1101
GND 0201 0110 0201 Pl—BOA 0201, 1714118 (5-510201P1-1307 1501 DIAG-HD-A/v’rL 0205. LP«811~1,"} L 0205 11—15 1101P1 ~BO8 1501 DIAG-LAYE—SIROBE/L L 0204 LP—BH-Z/e L 0205 1103 110191-309 1501 DIAG-ERLY-STROBE/«L 0204 LP--BIT»3/rL 0205 1144 1101 / ’_

P1-A10 1501 DIAG-AC-WRTCUR/H. 020 1* START/"L P1-A10 0101, P2~BH (5‘510305, 1101134211101P1 -A11 1501 0140-1206415“ L 0204P1—A12 1501 DiAG—WRT-GATE/L L 0204 RDY-LED/-L 0206 1105 1101111—413 0104 lDX—BUF—A 0206 LED~FLT,'- 0206 Pl-BdO 0303, J1—12 (51-12) 1101
PI-A14 0104 SEC—SEQLL 0206 OP-FLT—CLR '-L 0202 ”~00 HOIPl-BIS 1501 DIAG—ENABLE/qL 0204 LED~ACT1VE «L 11—11 1101

WRT~PROTECT—FXD/«L 0206 1107 1101,111—1117 1501 DIAG-AM—EN/v L 0205 wmwkorem-RLM ‘L 0206 11~10 1101
H-318 0704 AM-ENAgLE/1 L 0205 C3010 020! 1’1-806 0201, J1—00(5<12) 1101

15 v 0201 Pl—BDB 0201, 171—1344 (56) 0201, 110915-12) 1101’32V 0203 DC~WRT~CUR—DETK’-L 0202 102-02 080]P1 4122 1501 HD—ALIGN-WP/-L 0206 READY-GATE“ L 0206 P1—421 0104
-32 v 0203 1011-1113—5204 0204 P1422 0'04GND 0201 0,110 0201J‘?»08 0801, 11028 0306 EN-WRT«CUR~O~’~ L 020 1* ML,LTI—HD*SEL/-L 0202 10-16 080210—13 0801, P1—829 0306 EN-WRT-CUR—1/~ L 020 1‘ AC-WRT-DETX—L 0202 19-15 080110-09 0801, P1—830 0306 EN-wm-CUR-s 020 * ‘a‘IRT-GATEx—L 0204 19-10 0801

Ho—SEL-o/—L 0205 19-04 0802Pl—BZB 1501 DIAG-WRT-DATIV-L 0204 140 -L 0205 19-11 0802P1—829 1501 DIAG-WRT—DATA-GND 0204 ‘ 0205 19—12 0802P1-330 1501 DIAG-WRY-CLK/—L 0204
P1-831 1501 DIAG-wm—CLK—GND 0204 HD-3/-L 0205 J9-06 0802P1-332 1501 DIAG-RD—DAms 0204 HD-27—L 0205 19—05 0002P1—333 1501 DRAG-RD—DATA-GND 0204 HD—V—L , ‘ 0205 19—07 0802P1 4134 1501 DIAG-RD-CLK/-L 0204 READ-GATE» L 0204111—535 1501 DIAG-RD~CLK/GND 0204 V-IRT-INHIBHH L 0206 J90! 0801PI-B36 0305 SVO-RLY/iL 0206 1 ‘0 LATE STROBE/FL 0204 Pl-A36 0103112—437 070 4 ON‘TIME-EN/d 020 11 110 ERLY srROBE/—L 0204 Pl-A37 0103P2~A04 0705, P1-a38 1501 AM—FOUND/r L 0205 READ GATE/v L 0204 P2-805 0705GND 0201 OMB 0201P1-038 P2~818 0206, P2-A03 0705 n-uP-MR/-L 0206 ware/41554 0204 P2-004 0704Pl-Ml 0606 FXD—ADDR/—L 0205 ERLY—STROBE/-L 0204 P2—803 0703P2—AD7 0703 LATE-STROBE/«L 0204 1/0 wRT—GATE/-L 0204 Pl-A42 0102P1--B43 0303, P1—843 010 1‘ VOL~CHANGE/—L 020 4 1’0 READ—GATE”! L 0204 P1—A43 010215 v 0201 .5 v 0201 P1-819 0201+20 v 0203 . 20 V 0203

—5 v 0201 —:3 v 0201

GND 0201 GND 0201
8US-OUT-2WT7/+L 020 * P2-AO7 0102aus-our-zwro/m 0205 Pz-Aos 0102aus-our-2w11/1L 0205 P2—A09 010292-1310 0303 MO VLF-FLT/‘L 0203 aus~our-2w12/+ L 0205 P2—A10 0102

P2—312 (5-15) 0305, P2-BIZ 0103 RTZ/‘L 0205
112—8113 (5-6) 0305, P2~B13 0104 ON-CYL/-L 0204P2—814 0304 READY~8LINK/—L 0206

P2—e15 0305 XESET-EXY-lNT/'L 0202 OFFSET ~ ACT/+L 0206 P2-A15 0103P2-316 0304 FLM/w 020? SELECT/-L 0205 Pz—A16 0102PH” 0304 FLY-L“ L 0202 1104-4013104 0205 P2—Al7 0102P2-a18 0304 FLT-ML 0202 PWR—UP—MR/-L 0206 12418 0105, P1—A40 (5~51 0206P2-Bl9 0304 FLT-3/«L 0202142-520 0304 “1-4/0, 0202 MOD—ADDR/—L 0204 P2-A20 0102P2—821 (5-4) 010 1‘, 112-521 030 11 SEEK/~L 020 * ISO/-1 0202 132.“, 0.02'32 V 0203 Fx0/+L 0205 P2—B22 0103GND 0201 GND 0201
CLR-FLFSTAT/ZL 0203 P2-A24 0103

P2—e1o 0703 RD-CLK—GND 0204 FAULT/-1 0206 p2_A26 0104112-309 0703 RD-CLK-GND 0204 SEEK-ERROR/_L 0204 P2-A27 0104P2-828 0704 WRT-CLK-GND 0204 Ammo/4 0205 P2-A28 0104P2-B29 0704 WRT-CLK/—L 0204 WRT-PROT/—L 0206 P2-A29 0104
1/O-AM ~ENABLE/* L 0205 P2-A30 0103P2-B31 0704 NRZ-WRT—GND 0204

P2-832 0704 NRZ-WRT/—L 0204132—307 0703 NRZ-DATA-OUT—GND 0204P2—308 0703 NRZ—DATA—OUTf-L 0204
SEL-O/u 0205 P2-A35 0103P2—836 0:305 SEEK ERROR/+L 0204 SEL-I/+L 0205 92-3436 0103

P2—837 0303 MAIN-FLT—INT/—L 0202 SEL-2/1 L 0205 P2—A37 010392-838 0305 M-P-FLT/t L 0206 SEL~3/'L 0205 P2—A38 0103OMB 0201 GND 0201P2~340 0303 FLT-RESET/+L 0202122-1341 0605 SVO'CLKZ-GND 0206
32-842 0605 svo-CLK/—L 0206P2-B43 0605 SVO-CLKZ—GND 0206+5v 0201 15v 0201

____ 14 ,(5)226) WLRED TO, BUT NOT USED ON 9V1A

Figure 5-5. CNTL/MUX Circuit Board (Sheet VI of H)
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ELEMENT VENDOR NO, LOCATION OUTPUT PIN
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Figure 5~5. CNTL/MUX Circui’r Board (Sheet 2 of H)
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ITEM DRAWING NO. DESCRIPTION REMARKS

77555950 PWA, CNTL/MUX OEM

2 77666970 PWB, CNTL/MUX 015111
5 20252900~1 1.0. 75107
6 50252800—3 1.0. 75110
7 15144900~6 1.0. 74LSOO
8 15145000—4 1.0. 74Lso2
9 15145100—2 1.0. 74LSO4

10 15145300~8 1.0. 74LSOB
11 15145400—6 1.0. 74L808
12 15145600—1 1.0. 74Ls10
13 15145700—9 1.0. 74Ls11
14 15148500—0 1.0. 74Ls14
15 15145900—5 1.0. 74Ls20
16 15146000—3 1.0. 74LS27
17 15146200—9 1.0. 74LS32
18 15147600—9 1.0. 74LS42

20 15146300—7 1.0. 74LS74
21 15146700—8 1.0. 74Ls157
22 15146900-4 1.0. 74LSl75
23 15148300~5 1.0. 74LSZ79

24 15146400-5 .0.74LS86
25 15156700~5 1.0. 3437
26 51783500~5 .0. 9324
27 75803529-4 Cap 100 v 10% 2200
28 94240400~5 Cap 50 v 10% 470
29 94240401—3 Cap 50 v 10% 1000
30 94361416~4 Cap 50 v +80 «20% 0.022 uF
31 24504380~7 Cap 20 v 203 4.7 uF
32 51706300~4 Diode 1N4454
33 50240108—6 Voltl{eq 6.2 v 1N5234
34 77612000—8 Lau<13n))
35 94360240—9 Res q/4 w 1% 261
36 94360264~9 Res 1/4 w 1% 464
37 94360304~3 Res 1/4 w 1% 1.10 K
38 94360312'6 Res 1/4 w 1% 1.3314
39 94360348~0 Res 1/4 w 13 3.16 K
40 94360356-3 Res 1/4 w 1% 3.83 K
41 94360403~3 Res 1/4 w 13 10.7 K
42 94360395—1 Res 1/4 w 13 9.76 K
43 24500155-7 Res 1/2 w 5% 470

44 94402130—2 Res 1/4 w 5% 82

45 94402180~7 Res 1/4 w 5% 10 K

FIGURE 5‘5. CNTL/MUX CIRCUIT BOARD (SHEET 10 OF 11)
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ITEM DRAWING NO .

46
47
47
48
49
50
51
52
53
54

55
56
57
58
59
60
60
61
62

63
64

94402148-4
24500063~3
94402156~7
77612196~4
41347801~7
92498021-2
8231190023
93533118—1
77832290‘9
94357500~1

94402196r3
94360389-4
94360385‘2
17706701-4
94240407~0
94358500-0
83452211~2
77612165—9
77612224*4

94402133—6
758085328

FIGURE 5—5.

75888419 ~AC

REMARKS

Res 1/4 W 5% 470
Res 1/4 W %11<
Res 1/4 W 5%1K
Right Angle Header
Switch Toggle PC Bd
Terminal Swaged
Inject Eject—Card
Pin, Rolled
Socket, 16 Pin
Resistor Test Select

Res 1/4 W 5% 47 K
Res 1/4 W 1% 8.45 K
Res 1/4 W % 7.68 K
Cap 10 V 10931.2 u}?
Cap 50 V 10% 220
Jumper Wire, Molded
Switch, l)ual~1n»Line
Terminal, Slotted
Shunt, Dip

Res 1/4 W 5553110
Cap 100 V 10?; 3900 pf

CNTL/MUX CIRCUIT BOARD (SHEET 11 OF 11)

5~49/5"50



SERVO GOARSE CIRCUIT BOARD

SOURCE SOURC
X-REF 01351 X-REF SIGNAL X-REF. 9013—11 SIGNAL X-REF. DESI X-REF ~11_E_F

A 1%
.20 V 0301 —-a-o 5 o—d- >20 V 0301

D .' O

VELOCITY {IACH SHLD 0306 ,'”° :3 o
XDUCER 1601 WAC” °306 "° °QACH-RTN »~->o :: o

ANALOG GND 0301 ~e-o 0; 6.... ANALOG OND 0301
0 v o

o 6—-- —» PA~COM-P 0306 J1-08 1001
0 ch —- UNLOAD~CU11R 0307 11-02 1001

131-1310 159. DIAG~FG—MON 0306 4 0 0m r» PA-COM-N 0306 11—07 1001
P1 4311 153 11 DIAG~ACI—I—MON 0306 4 ,0 0—1— 32 v RET 0306 J1 —03 1001
P1—812 15011 DIAG-DR-MON 0306 —- no 0
Pl—BI3 ‘50.. I-SPE 0306 ~a—o or, , UNLOAD<COMMON 0307 11-04 1001
P141111 '50... an 0306 who 04 -» —31-CAP 0307 Jl—05 1001

O 0

O O
0 4H 15 17 MN 0301
O 0

O O

0 04'77- I-FBMSIG 0306 P101 R] 1601
o 0-1 I~FBK—RTN 0306 P1-02 1601
0 0

ANALOG AND 0301 van-o o4 ANALOG (3ND 0301
110-01 1601 SPIN-SEN-DP 0:107 w«u-o 0
11002 1601 SPlN-SEN—SHLI) 0307 —~~{r—O o
J10-03 1601 SPlN—SEN—RTN 0307 am 0
110-04 1601 SPIN-SEN 0307 .4“: 0
11005 1601 15 v 0307 «w c» .... EN-WRT—CUR-O/é L 0304 P1—A24 020 «1 19-1113 0891

o ow b— EN-wk1—Cun»1,»“ L 0304 P1—A25 020 It J9—13 0801o 0 ~ . :— EN-WRVCUR-Z,” L 0304 P1—A26 0200 12-09 0301
o o, ... BRK~PUL,I’1 L 030:3 J1-O1 1201*
o o» 7 11-00 1201
o v > RUN;1 L 0305 1102 1201
0 »~ LlNEvEN," L 0305 J1—07 1201
o ... PK—Cov-UNLOCKM L 0305 11—03 1201
o ,,_ SVO-RLY/1 L 0305 J1—06 1201. P1--A36 0206
o 0-< LlNE-OFF,"1L 0305 J1-04 1201
o 0+ HD-LOAo—sw 1. 0305 SWA—NO. 1601

ANALOG GND 0301 *4» o-< ANALOG GND 0301 11—05 1201
o 3 o—< LED—EL1/'~L 0303 P1403 0206

PI J16! 030*.P1»0111 030* TXU-ADDR/-L 030‘ o o 1111-110011/4 030» Pl—Ml 030:
121-342 0606 RTZ—OR-SEEK/I L 0305 *Wo '11 0V... RIZ-OR-SEEK/i L 0305

pI—gn 0303, 91-863 0606 VOL-CHANGE/-1. 0303 *- >0 ‘3 0-- VOL-CHANGEx-L 0:103 Pl~A43 0208 ,Pl-A43 0303
1' 5 V 0301 *4” 4" 0-< .7 ‘ 5 V 0301
‘20 V 0301 , -o 6:1 0.. 1 20 V 0301

[1613-122

A :1
o 1 o

-5 \/ 030] M—«w ' o—< ,2. ‘5 V 030]
P2033 0603 AGC AC ' 0305 ~00 o—<-—- SLO~PICK~L 0305 P2~A03 0105
PZ-BOA 150* 104.021 0332 a» «o 6—» A SEQ~HOLD 11, 0305 PZ-AOA 0105
P2-305 15311 1,-’O-RD, 0302 <2 «3 ow 11P~1O~SPEEO A 1, 0305 P2—A05 0105

LOGIC GND 0301 who ' 0‘ ~ LOGIC GND 0301
P2007 15061 MADR—O"'1 L 0302 4—0 0
1121330 15011 MADR~1, ‘1. 0302 4 0 1 0172—309 150» MADR~2V1 L 0302 -< “D °
P2~810 15011 MADR~31 1, 0302 «mo 1 ‘ o—‘m MC—VLHLI '41 0303 P2~A10 0202
172—1111 150» MADRM‘LV‘ L 0302 «o *0 ’1 04 S1A1'I -l, 0305 P1-BIO 020 a»
P2-012 150» MAIDP~5 '-1, 0302 4 ~° ‘g’ H ~ 1:12: —I 0305 P2-A12 0205
P2—013 150» MADR-é 1L 0302 4 "0 H 0- >- ON—CYL -L 0305 P2~AI3 0204
P2-a14 15011 101210.107 ‘1. 0302 <3 "'0 1.», 06* > REAI)Y-BLI!~J;~( ‘1 0304 P2~AM 0204
P2—015 150» *-L 0302 <17 "'0 E‘ 0' - 111511—514141-11 ’-L 0305 P2-A15 0202
02-1316 150» L 3332 <1 ~47 cm > 1110 1L 0304 P2—A16 0202
112—317 150.; 1 0302 <3 ”0 ‘ °,__,. 1111-1 :1. 0304 P?—A17 0202
P261118 150» 0302 4 ° 0" '- 111-2 "1 0304 P2~A18 0202
112-1110 15041 0302 4' ' 0 0~ > 111—3, )1. 0304 P2—A10 0202
121120 150 it 0302 4' W0 0' _, 1114.21 0304 P2-A20 0202
02—821 150 41 0332 ‘4 "0 0“ m 511:1 '1. 0305 P2«A21 020 41 , P234321 1020 o—' ,,_ MADM, ‘ 1. 0302 024122 150-

LOGIC GNU 0301 "-0 M ~ LOGIC (‘ ID 0301
P2-826 15011 003 L 0302 <7 '0 0" OFFSET 11. 0305 1’2-824 0102P2~825 1500 001/1 L 0302 -< *0 0" 0111311 A ’11 0305 " 0102P2~026 150» 002 L 0302 Q --o 0< CYL-ADDWO a L 0303 0102P2~327 150* 033 ‘1. 0302 <- 7'0 0‘- CyL-A001z-1 1L 0303 0102172—828 150» 0116,, 0332 <1 ~30 o—r CYL-ADDR 1L 0303 0102P2-829 150! 0135/1 L 0302 <» »»O o—<~ CYL-ADDR ’1 L 0303 0102
P2~A30 0606 SVO-CLAMP,"—1. 0305 4 "“0 0" CYL~ADDR ~ L 0303 0103
P2~831 150* 0116,," L 0302 4 0 0“ CYL—ADDR 1L 0303 0103P2—832 15041 0302 w » 0 0“ CYL’ADDWG 1L 0303 0103P2-B33 150* 0302 -°r~»<> 0* CYL—ADDR-/ ‘L 0303 0103P2433: 150 41 0302 4 ~~<> 0-4 »»»» CYL-ADIm-BN‘ L 0303 0103P2— 35 150. EXT~INT~I 1% 0303 “-0 M, CYL-ADDR-V,“ L 0303 010315011 LOGIC (3ND 0301 "we 0“,. SEEK'ERROR; L 0305 0206

0606 SECTOR-SYNC «1. 0304 ho 04* MA1N~FLT-H\H/»L 0303 02030605 806-KHZI—L 0304 “*0 0'" " M-P-FLT 11. 0305 0203LOGIC GND 0301 ***** ”0 04““ LOGIC 6ND 03011; ‘fo 04M 111-2151,“- L 0303 0202.. o
o 1‘1? o
o 43 O » SECTOR-PULSEx-L 0302 P2013 0104

1:3 v 0301 who M 0‘1 15 V 0301
1 20 v 0301 ‘7, >17 45 6—4 , 120 v 0301

“WIRED TO, BUT NOT USED ON PVIA

FIGURE 5—61 SERVO COARSE CIRCUIT BOARD (SHEET 1 OF 13)
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Figure 5-6. Servo Coarse Circuit Board (Sheet 8 of 13)
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Item No .
N0.

©
~

Q
O

3
0

1
N

N
J

38
39
40
41
42

44
45
46
47
48
49
50

5m60

Drawing
1:10.
77622402
77666800

77622770
77622420fi6
15138300~7
15153500—2
15153400-5
15151600—2
15155400—3
15153300~7
15164419—2
15164402-8
36187100—7
1514740014
15145100—2
15146900-4
15146200-9
15146300-7
15148300~5
15146400-5
1514590075
15145400—6
15162200—8
15148500—0
15146600—0
75738661—0
75009935-0
15164404-4
15156600w7
95794600~7
15164438-2
15164442—4
83452205-4
51858100-4
51858103-8
94260301—0
15161100-1
15161102-7
15137902—1
50241502-9
51706300-4
51751900-5
51585100-4
77832363fi4
94245412-9
94335900~0
77832299—0
95683702—9

Description Remarks

fiWT—Servo Coarse
PWA, Servo Coarse

I“NB, Servo
PWB , Servo
IC18080A
IC 8224
IC 8228
IC 8111
IC 8212
1C 8255A
IC 8253
IC 74L8257
IC 7404
ICE74LSl38
IC 74LSO4
IC 74LSl75
IC 74L832
IC 74LS74
IC 74LSZ79
IC 74LS86
IC 74LS20
1C 74L808
10 74148
1C 74LSl4
IC74L8139
Res P210 2% 2.2K (15)
Res Pac 2% 5.1K (13)
K3 MC4741C
1C 201A
IC LM339
1C 201
1408L~8
Switch—8 Position
Socket 24 Pin
Socket 40 Pin
Socket 16 Pin
Von Reg 7&W12
Voh Reg 78M15
Voh Reg79M15
VON Reg 9.0V
Diode IN4454
Trans, Sihcon, 2N1893
Tstr 2N2905A (PNPU
Heat Sink
Terminal,¥fire Wrap
Pad~ffransistorlwfifG
Eleat Sinli
Stud, Press

Figure 5—6. Servo Coorse Circuit Board (Sheef 10 of 13)
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Item
No.

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

Drawing
No.

92583002m
39465705~
94233930w
17706766~
24505237w
77612232“
24504350»
24504353~4
94227214»?
94227221~2
94227234~5
94240428~6
77830576~3
94227238~6
94227254~3
75887697m3
75888014~0
75888017~3

O
Q

O
O

‘Q
O

O
O

O

75887699-9

94240421~1
94361400-8
94360560—0
94240410-4
94240442-7
94240401—3
94240433—6
17705924—3
94361401—6
75721503—3
94360352—2
24507126—1
94360288—8
94360484—3
94360304-3
94360344—9
94360354~8
94360358-9
94360364—7
94360368—8
94360300—1
94360532—9
94360404—1
94360516~2
94360408-2
24500073—2
94360420—7

Description

Nutlnck
Crystal 18 MHZ
Inductor 33 11H
Cap 20V 10% 10 uF
Cap 35V 10%)4.7 uF
Cap 20V +150—10% 681117‘
Cap 10V 20% 10 11F
Cap 10V 20% 33uF
Cap 500V +1PF‘33
Cap 500V 2% 62
Cap 300V 2% 220
Cap 50V 10% 560
Cap 50V +80—20%)0.22uP‘
Cap 100v 2% 330
Cap 100V 2% 1500
Cap 50V’5%>l500
Cap 200V 5% 0. 033 uF
Cap 200V 5% .056 11]?

Cap 50V 5% 2200

Cap 50V 10% 82
Cap 50V +80—20% 0.10uF
Res 1/4W 1% 422K
Cap 50V 10% 6800
Cap 50V 10% 0.033111?
Cap 50V 10% 1000
Cap 50V 10% 3300
Res 1/4w 5% 0. 33MEG
Cap 50V 80—20% 0. OluF
Res 1/8W 0.1% 7.5K
Res 1/4W 1% 3.48K
Res 1w 5% 110
Res 1/4w 1% 825
Res 1/4W 1% 75.0K
Res 1/4W 1% 1. 10K
Res 1/4w 1% 2.87K
Res 1/4W 1% 3.65K
Res 1/4w 1% 4.02K
Res 1/4W 1% 4.64K
Res 1/4w 1% 5.11K
Res 1/4W 1% 1.00K
Res 1/4W 1% 215K
Res 1/4W 1% 11.0K
Res 1/4w 1% 147K
Res 1/4w 1% 12.1K
Res 1/4W 5% 2. 7K
Res 1/4w 1% 16.2K

Figure 56. Servo Coarse Circuif Board (Sheet H of 13)
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Item
119;“
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

5-62

Drawing
No.

94360568—3
94360424-9
94360440—5

94360452—0
94360376—1
94360460-3
94360468-6
94360476—9
24507181—6
24507129—5
75721506—6
15145200—0
94360536~0
94360564—2
94360576—6
94360594~9
24500015~3
94227226—1
94240407—0
24500049~2
24500051-8
24500063-3
24500065-8
24500067—4
24500071—6
24500075—7
24500086-4
24500080—7
2450008l~5
24500083—1
24500059—1
24500087—2
24500091—4
24500095—5
24500099-7
17705944—1
17705905—2
94360320~9
17705912—8
17705932—6
17705940~9
17705936—7
24500140—9
24500135—9
94357500—1
77612039«6
92498021—2

Figure 5-6. Servo Coarse Circuh‘ Board (Sheef 12 of 13)

Descrufiion

Res
Res
Res

Res
Res
Res
Res
Res
Res
Res
Res

1/4W 1% 511K
1/4w 1% 17.8K
1/4w 1% 26.1K'

1/4w 1% 34. 8K:
1/4W 1% 6.19K
1/4w 1% 42.2R:
1/4W 1% 51. 1K
1/4w 1% 61. 9K
1w 5% 5.6K
1w 5% 150
1/8W, 0.1%, 196K

IC 74LSO3
Res 1/4w 1% 237K
Res 1/4w 1% 464K
Res 1/4W 1% 619K
Res 1/4w 1% 953K
Res 1/4W 5% 10
Cap 3’00V 2% 100
Cap 50V’10%)220
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

1/4W 5% 270
1/4w 5% 330
1/4w 5% 1K
1/4w 5% 1. 2K
1/4W 5% 1.5K
1/4W 5% 2.2K
1/4W 5% 3. 3K
1/4w 5% 9.1K
1/4W 5% 5. 1K
1/4w 5% 5.6K
1/4W 5% 6. 8K
1/4w 5% 680
1/4W 5% 10K
1/4W 5% 15K
1/4w 5% 22K
1/4w 5% 33K
1/4w 5% 2. ZMEG
1/4W 5% 51K
1/4W 1% 1.62K
1/4w 5% .IOMEG
1/4W 5% .68MEG
1/4w 5% 1. SMEG
1/4W 5% 1. OMRG
1.2w 5% 110
1/2W 5% 68

Resistor Test Select
Res Var-3/4W, 10%, 10K
TernflnalSwaged

Remarks

75888419-E



Item Drawing
No. No.

147 94360336~5
148 15164425»9
149 18748600~6
150 82311900m3
151 93533118 1
152 83409902~O
153 94358500m0
154 94360548n5
155 94360520~4
156 77611804»4
157 77611808w5
158 77611806~9
160 94360552u7
161 94360448~8
162 75808519~5

Description Remarks

Res 1/4w 1% 2.37K
IC M01776
Compound 340
hflect/Eject~Card
Pin, Rolled
:hunper PVVB Sohd Con
JunlpeI'VVire, Ddolded
Res 1/4w 1% 316K
Res 1/4W 1% 162K
KlmlBNPF#1
1C Prom BNPF #2
IC Prom BNPF #3
Res 1/4W 1% 348K
Res 1/4 W 1% 31.6K
Cap 100V 10% 330 pF

Figure 5-6. Servo Coarse Circuif Board (Sheet 13oF 13)
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SERVO FINE CIRCUIT BOARD

SOURCE
DESI X—REF SIGNAL

'20 V

ANALOG GND
06 V
SPv-GNDQ
-6 V

ANALOG GND

ANALOG GND

v 5 V
,23 v

—5 v

LCGIC 0ND

92-812 0703 WEI-CLOCK-ENABLH—L

LCGIC GND

92'A30 0305 SVO-CLAMP/—L

P2~835 0703 SVO'CLK‘GND
P2-836 0703 SVO-CLK»N
P283? 0703 SVO—CLK—P
P243118 0703 SVO—CLK-P—OND

LOGIC (5ND
92-1340 0704 WHI‘PLO-N-QND
132-841 0704 WRI‘I’LO—N
P243112 0704 WIZT-PLO-P
P2--BA3 0704 .‘ HT~PLO~P»GND

5—64,

,5\/

X-REF. EM6-PI
A B

060I —-c-o I 0—:—
o 2 o
o 3 o
O 4 O—‘r——-
o i) o‘—-——-

Obol ~c—o 0 0~4-—
060] <-—O 7 o——.
0601 ~¢~O 8 o—-—>—
060! 4——o 9 0—“.

0 IO o-<>—-
0 II 0‘...
o 12 o
0 I3 0——c>
o M 0...,
0 If) 0
0 I6 0
0 I/ o
0 I8 0
o 19 O
o 20 O
O g] 0
0 22 O

060! -—¢>-0 23 041——
O 24 O
0 2f) 0
O 26 O
O 27 0
O 28 0
O 29 O
0 30 o
o 3] o
o 32 o
0 33 O
O 31‘. O
O 35 O
O 36 O
O 37 O
o 38 o——.—

OéOI —-—4>O 39 0-0——
0 40 0——>
0 AI 0.4...
0 42 O<r—-
0 41' O——>—

060I ———<>~O x14 0.”...
0601 w >0 45 04 »»»»»

EM6-P?

A B
O I o

0601 ——-¢r-o 2 0-0—
0 3 O——>-
o 4 0-0—-
0 5 o

060I —¢>~0 6 0-0—
0 7 0
O 8 0

o ‘9 0-».
0 IO 0
0 II 0

0605 —-<>o 12 o
o 13 o
o M O
o I; o
0 m 0
O I/ O
0 18 O
0 I9 0
° 20 0
0 2! O
0 22 o

060! -o-o 23 0......
O 24 0
O 25 O
O 26 O
O 27 0
O 28 o
O 29 0

——-<-O 30 O0606 O 3' O
O 32 O
o 33 O
0 34 O

0605 *—° 35 °
0605 «w—O 36 O
0605 ‘—O 37 0—»..—
0605 *‘0 38 0-*
060I ——‘>0 39 04>—
0605 +—° 4° 00605 4....0 AI 0......
0605 +—-0 42 0—.”
0605 4——0 43 Gm»-
060] ——-I-0 44 o..__

o 45 0

SIGNAL

'20 V

P—DIBIT-RW
N-DIBIT-REM
ANALOG GND
*6 V
SP-GND—Z
-6 V
P*DIBIT-FXD
N-DlBIT-FXD

I—SPE
SPE

ANALOG GND

INHIBI‘I-SECTOR/I L
ANALOG GND
INDEX/4.
FXD-ADDR/—L
RTZ-OR-SEEK/vL
VOL-CHANGE/—L
95 v
’20 V

-5 V
AGC-ACTIVIS/-L
EN -FXD—SVC*/-L

LOGIC GND

PLO-LOCKED/-L

LOGIC GND

SECTOWSYNC/I-L
806-K HZ/-L
LOGIC GNU

SVO‘CLKZ'OND
SVO-CLK/“L
SVO-CLKZ-OND
*5 V

X-REF .

060I

0602
0602
060 I
060 I
060 I
0601
0602
0602

0603
0603

060 I

0606
0601
0606
0606
0606
0606
060]
0601

060!
0603
0606

060 I

0603

060]

0606
0605
060 I

0605
0605
0605
060 I

Figure 5—7. Servo

* WIRED TO, BUT NOT USED ON PWA

Fine Circuit Board (Sheet 1 of 11)

SOURCE
DEST X-REF

12m 0901
J2—08 09o:

J2-03 0901

12-04 0901
Jz—os 0901
PI-AI3 150 a»
PI-AIA 150 .

PI-A38 0104
p1—A40 0104
PI-A‘H 0205
Pl—A42 0305
91-9013 0303

P2—A03 0305
92-1504 1501

P2—A09 150 It

P2-A37 0304
P2—A38 030.:

P2—AAI 0209
P2—A42 0209
P2~A43 0209



1 UNUSED LOGlC ELEMENTS9.”. 45v ELEMENT VENDOR NO. LOCATION ouIPuI pmQfiifm,)_. I95 9502 U2 9 on Io92Ad4 06.46 (”6’19 7
53944 . +_cIIIAIos ”('00 dr41,48.§9‘,7n:72,‘n. » I758 7454 us 80R?L : ”as ._ 1,0 1- 9a.9s,woxh04 Hus MLsoz m2 I3 _.Ol ZOZLS 74L503 UN 6.”

(G 74PZAOS Loon: one ””32 6L5 L504 uas a
pages >___ TPZAZD )

‘2- L’Cl 1958P2823
5 ®~LZSVR I0 _ Imm92*” )_. +__<c'é5 fl €3,336 __ (mum f JLE mums: UNLESS OYHfflwlsi ssumcn923” >——— ’ 6V " ,Io "‘ 0| -L ‘0'” I. agsusroa VALUES ARE N owns:[:4 e”««««-—« :I'Io,‘/4W

' .3 2. CAPACIYANCE VALUES «as HiIs _.__ MKROFARAOSFZAOZ ~5V
usepzaoz i

—5v :

PIAAS +20v
PIB‘S 7

l
m +Isv 'N +6V

. +6VR+ cus nil/5R out if"? nmos DUI I “‘07::4.7 + »‘-7 * I pIaor35y VRJ 55V VF“ ~~-§>—‘—+ (87 + CIOGt ;;;o C IEIO20v IOV
r _ _ PIApun ANALOG GND I ’9 “”0 a P 3::Pl 3 z 3 P", ,4"...Fun? + (109 _:A + (IO5 7_._._moxp54-—~>*—* -- ( :0”a” *w' C J200v Iov "W—OwwPIAOS ~Isva ‘SVR puos

macs ,9,” om vsuos_ our
- __u« +__ cm: L mao9+3108 vns ‘~ ggv V“ ‘”" g-Jv m —Isv IN -6v

PIAOI ~20V
mam >_j

15v

0 I6
0 0 Id
C 0 0 O 0

+Sv
Q o o o o
D O o 0 Oo I o 9 o o v o g g
0 O 0g g o o o . o 0 -5V4 O O O O 0 — O 0

:- mo ”'SV ucsws, ? uzstuss memes. ‘ U3, -5”, U39 ‘ un.02. —5v uanule - us LU44u23,uzuu34 uzuuss 05.01:,uxa. umuzs,
UI3.UI:I.UI9, 030,03: sun
ueo,uz~,u22,
u32.u:3.u4<>,
U42, sun

SIGNAL SH. NO. SOURCE/BEST XREF
01 RD—DATA—PE (2) J8~01 0801
02 RD—DATA—N (2) J8—02 0801
01 SELECTED-SVO—P(2) Jl—Dl 1501
02 GND (2)

Jl 03 SVO/DATA—N (2) Jl-03 1501
04 GND (2)
05 GND (2)
06 SVO/DATA—N (2) Jl—OG 1501
07 GND (2)
08 SELECTED~SVO—N(2) J1—08 1501 CROSS REF

@RNING N0~ 0601Servo Fine PWA will be damaged by
static electricity if not properly handled.
Handling must conform to Control Data
Standard 1.60.010.

FIGURE 5~7. SERVO FINE CIRCUIT BOARD (SHEET 2 OF 11)
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Drawing
No.

75886300—5
75886320~3
15118500—6
15161600—0
15163100—9
15164438“2
15156600—7
50252900—1
15104301—5
15119500—5
15118100—5
15158600—5
15164422—6
15146800—6
15146300—7
15148000—1
15124700—4
15163303~9
51783500—5
15145200—0
15145000—4
15145100_2
15144900—6
94675200-3
75889250—9
15161102-7
15161101—9
15137902-1
15137901—3
75888005~8
50241502-9
88923000—9
50241500—3
51706300-4
94233927—6
94233930—0
92498021—2
75743602-7
77832292—5
77832299~0
95683502—9
92583002—8
18748600-6
77612970—2
24505259—2
17706712—1
17706766—7

Description Remarks

PWA, Servo Fine
PWB, Servo Fine
IC ECL 10131
10 75461
IC 7330
IC 201
1C 201A
IC 75107
IC 9602
IC ECL 10125
1C ECL 10105
IC 748112
IC ECL 1648
IC 74LSl61
IC 74LS74
10 7413109
10 74LS51
IC 74LSlG4
IC 9324
IC 74LSO3
IC 74LSOZ
IC 74LSO4
IC 74LSOO
IC CA3046/CA3346
10 6600—1
Volt Reg 78M15
Volt Reg 78M06
Volt Reg 79M15
Volt Reg 79M06
Transistor 2N4860A
Volt Reg 9. 0V
IC 74874
Volt Reg 6. 2V
Diode IN4454
Inductor 18 uH
Inductor 33HH
Terminal Swaged
Header—Right Angle
Socket, 8 Pin
Heat Sink
Stud, Press
Nut Lock
Compound 340
MVAM2
Cap 6V 10% 6. 8 uF
Cap 10V 10% 10 uF
Cap 20V 10% 10 uF

Figure 5-7. Servo Fine Circuit Board (Sheet 9 of ii)
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Item Drawing
No. No.

50 24505237—8
51 17706704-8
52 94227205—5
53 94227210—5
54 94227212—1
55 94227218—8
56 94227224—6
57 94227226~1
58 94227230~3
59 94227248—5
60 75887701—3
61 94240448—4
62 75887696-5
63 94240442—7
64 94240440—1
66 94361401—6
67 94361400—8
68 94354816—4
69 24500168—0
70 75721504—1
71 75721502~5
72 75721503—3
73 94360324—1
74 94360220-1
75 94360168—2
76 94360304—3
77 94360282~6
78 94360320—9
79 94360264—9
80 94360268—0
81 94360272-2
82 94360332~4
83 94360284—7
84 94360288—8
85 94360300—1
86 94360312e6
87 94360336—5
88 94360348e0
89 94360352—2
90 94360184—9
91 94360368~8
92 94360388~6
93 94360400-9
94 94360412—4
95 94360416—5
96 94360440—5
97 94360464~5
98 94360492~6

75888419—D

Cap 35V‘10%)4.7 uF

Description Remarks

Cap 10V 10% 2.2 1113‘
Cap 500V’+1PF§10
Cap 500V’5%;22
Cap500V11pF‘27
Cap 500V +/—1PF 47
'Cap 300V 2% 82
Cap 300V 2% 100
Cap 500V 2% 150
Cap 100V 2% 820
Cap 50V’5%>3300
Cap50V10%lfluF
Cap 50V 5% 1200
Cap 50V 10% .033 uF
Cap 50V 10% .022 uF
Cap 50V’8—20%).01uF
Cap 50V +80—20%, 0.10 uF
Cap 50V 20% .33uF
Res 1/2w 5% 1.6K
Res 1/8w . 1% 681
Res 1/8w .1% 2.37K
Res l/8W . 100 7.5K
Res 1/4w 1% 1. 78K
Res 1/4W 1% 162
Res 1/4W 1% 51° 1
Res 1/4W 1% 1.10K
Res 1/4W 1% 215
Res 1/4w 1% 1.62K
Res 1/4W 1% 464
Res 1/4W 1% 511
lies 1/4VV 1%)562
Res 1/4w 1% 2.15K
Res 1/4W 1% 750
Res 1/4W 1% 825
Res 1/4w 1% 1. 00K
Res 1/4W 1% 1.33K
Res 1/4w 1% 2. 37K
Res 1/4W 1% 3. 16K
Res 1/4w 1% 3.48K
Res 1/4w 1% 75.0
Res 1/4W 1% 5. 11K
Res 1/4w 1% 8.25K
Res 1/4w 1% 10.0K
Res 1/4W 1% 13.3K
Res 1/4W 1% 14. 7K
Res 1/4w 1% 26. 1K
Res 1/4w 1% 46.4K
Res 1/4W 1% 90. 9K

Figure 5-7. Servo Fine Circuif Board (Sheef 10 of H)
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Description

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res '
Res
Res
Res
Res
Res
Res

Rema rks

1/4w 1% 38.3K
1/4w 1% 7.50K
1/4w 5% 10
1/4w 5% 1.2K
1/4W 5% 55
1/4W 5% 100
1/4W 5% 390
1/4w 5% 6.20
1/4w 5% 510
1/4W 5% 1K
1/4W 5% 2.2K
1/4W 5% 5. 1K
1/4W 5% 10K
1/4w 5% 12K
1/4w 5% 22K
1/4W 5% 33K
1/4w 5% .BOMEG
1/4W 5% 1. OMEG

Resistor Test Select
Switch Toggle
lnj eot/Eject—Card
Pin, Rolled
Inductor 5% l. 0 uH

Figure 5-7. Servo Fine Circuit Board (Sheef H of H)

Rent Drawhm;
No. No.

99 94360456—1
100 94360384~5
101 24500015—3
103 24500065—8
104 24500033—6
105 24500039—3
106 24500053—4
107 24500058—3
108 24500056—7
109 24500063—3
110 24500071—6
111 24500080—7
112 24500087—2
113 24500089-8
114 24500095—5
115 24500099~7
116 17705923-5
118 17705936—7
119 94357500—1
120 41347800—9
121 82311900—3
122 93533118—1
123 75887583~5
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READ/WRITE CIRCUIT BOARD

SOURCE
soukcy0251 x-REFL $1GNAL X-REF. EM7-P1 SIGNAL X-REF. DESI x~REF.W...“ _.__ ..._ _.

A a
o I 0

ANALOG -5 v 0701 ——o-0 Z 0<—-—— ANALOG -5 v 0701O . 0
o .1 O
O f) O1105 0001 ANALOG GND 0701 —u—0 0 0<——- ANALOG GNO 070117—15 0301 —5 v o 1’ oJ7-12 0801 4 20 v o 8 oJ7-02 0301 +5 v o ‘9 o1707 0801 ANALOG GND 0701 «we ‘0 o——> ANALoG GND 0701ANALOG GND 070, <»-—o 1| 0“.- ANALOG GND 07011701 0001 RD-ANA-DATA 0702 “-0 1'2 o~—> ANALOG GND 0701J7-16 0001 RD-ANA-DATA 0702 ——~-o '3 0——> ANALOG GND 0701ANALOG GND 0701 «1-4 14 0——o—— ANALOG GND 0701ANALOG GND 0701 <—-0 '5 o... ANALOG GND 070'0 '10 °——.- DIAG—RD-AGC 0702 Pl-Alé 1501O / O
o 10 o-<--—— AM-ENABLE/+ L 0704 Pl-AIB 5o )9 o
o 20 o
o 2! 0
o '1'.) O

ANALOG GND 0701 ~4-o Z3 o-._ ANALOG GND 070,o , 0
o 25 o
O 26 O
o 27 o
o 28 o
o 29 0
o 3) o
o 31 o
O 32 O
o 33 o
o 34 O
o 33 o
o 36 o
O 37 o
o 38 0

GND 0701 ——>0 3" O<>— GND 0701o 40 o
o 4' O
0 42? O
o 43 0 _4 5 v 3701 ——<-o 4:1 1—— 45 v 0701a 20 v 0701 >0 "‘3 ~— 120 v 0701

5447.192
A a—20 v 0701 —-<=-<> } °-<-—- —20 v 0701LOGIC -5 0701 —0-0 2 0+— LOG1c -s v 0701Pl-A40 0206 PWR—UP-MR/-L 0705 “”0 3 °<—— ERLY—STROBE/—L 0703 P1—B41 0204PI-A38 0205 M\~FOUND,’L L 0705 "w0 j} 070— WRT-GATE/‘L 0704 91—540 0204o J <><~~ READ-GATE/+ L 0705 Pl—BBB 0204GND 0701 ~W° 6 0<—— GND 0701P1~A42 0204 LATE STROBE/-L 0703 —'--o 7 0—->- NRZ-DATA-OUT—GND 0703 P2-A33 02040 8 0-* NRZ—DATA~OUT 0703 P2-A34 02040 9 °—-> RD-CLK/-L 0703 P2-A27 02040 i“) °-—> RD-CLK-GND 0703 P2-A26 0204O 0
g :g g—v WRT-CLOCK-ENABLE/—L 0703 P2—A12 0605
o M o
0 IS 0P1—A37 020 4r ON-IIME-EN/-L 0704 fi’g I: g
o 18 o
0 I9 0
o 20 o
0 2| 0
o 22 0GM) 0701 -——1>~o 23 o<>——— GND 0701
O 24 O
o 25 o-—— DIAG-RD-PLO—LOCK/L L 070 11- PZ-AZ5 1501O 26 0
o 7.7 o
0 28 o..__ WRT-CLK-GND 0704 PZ—A28 0204o 79 «~— WRT'CLK/~L 0704 P2-A29 0204o 30 017-13 080) »12 v 0701 +~o 31 0<—- NRZ-WRT-GND 0704 P2—A31 0204J7-04 0801 ‘ 12 v 0701 ~——o 3‘1 04—. NR] -WRT/-L 0704 02-7432 020-:o 33 oJ7~Oé 0801 MFM—WRT-CMPSXL L 0704 +~o 34 017-11 0801 MFM-WRT—GND 0704 +—o 35 04.. SVO-CLK-N-GND 0703 122-7435 0605o 36 01—— SVO-CLK-N 0703 P2-A36 0605o 37 0.0— SVO-CLK‘P 0703 P2-A37 0605o 38 0:1»— SVO-CLK~P-GND 0703 P2-A38 0605GND 0701 —<-— o 39 04— GND 0701o ”0 0.4—— WRT—PLO-N-GND 0704 P2~A40 06050 M 0.2—. wRT-PLO~N 0074 Pz—A41 0605o 42 o<~ WRT-PLO-P 0704 P2-A42 0605o 43 o“. WRT-PLO-PnGND 3704 P2-A43 060515 v 0701 ——4-o 44 04—. 45 v 3701O 45 0

(20319-) L
" WIRED TO, BUT NOT USED ON PWA

Figure 5-8. Read/Wrife CircuhL Board (Sheet 1 of 10)
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Item Drawing
No. No.

75886350—0
2 75886370—8
5 15123100~8
6 15164430—9
7 15163100—9
9 15164422~6
10 15118000—7
11 15120900—4
12 15121100—0
13 15118600~4
14 15119400—8
15 15119500—5
16 15118500~6
17 15126400-9
18 15144900—6
19 88884500~5
20 88883700-2
21 15145300—8
22 15145600—1
23 88884200—2
24 88885300-9
25 15164407—7
26 15146300—7
27 88923000—9
28 88922900—1
29 15158600—5
30 15158700—3
31 15164418—4
32 15161600—0
33 15104301—5
34 94262301—8
35 94262302—6
36 94675202-9
37 77832298—2
38 77612002—4
39 75738656—0
4O 75888005—8
41 24500056~7
42 94358500—0
43 94357500—1
44 24500015—3
45 24500031—0
46 24500023—7
47 24500045—0
48 24500047—6
49 24500055~9

Description Remarks

PWA Bead/Write
PWB, Read/Write
IC NE521FH
IC AM685
IC 733C
IC ECL 1648
1C ECL 10102
IC ECL 10104
IC ECL 10116
IC ECL 10117
IC ECL 10124
IC ECL 10125
IC ECL 10131
IC ECL 12040
IC 741500
IC 74500
1C 74804
IC 74Lso5
IC 74LSlO
IC 74310
IC 74820
1C 74864
IC 74Ls74
IC 74874
10 74886
IC 74.3112
IC 748140
IC 743195
IC 75461
IC 9602
Delay Line 20 ns
Delay line SOHS
IC CA3046/CA3346
10 MP2 1500
Tstr Dual 2N5583
Res Pas 2%;470(15)
Transfifior 2N4860A
Res 1/4W 5% 510
Jmpr Wire, Molded
Resistor Test Select
Res 1/4w 5% 10
Res 1/4W 5% 47
Res 1/4W 5% 22
Res 1/4w 5% 180
Res 1/4w 5% 220
Res 1/4W 5% 470

Figure 5-8. VReczd/Wrife Circuit Board (Sheet 8 of 10)
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Item
No.

50
51
52
53
54
55
56
57
58
59
60
61
62
64
65
66
67
68
69
7O
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

Drawing
No.

24500063—3
24500071—6
94360436—3
94360164~1
94360275—5
94360184-9
94360200—3
94360204~5
94360228-4
94360232—6
94360236—7
94360244~1
94360248—2
94360264—9
94360268—0
94360288—8
94360300—1
94360328—2
94360332~4
94360336—5
94360352—2
94360348—0
94360168—2
94360364—7
94360484-3
94360388—6
94360400—9
94360420—7
94360428-0
94360500—6
15137903—9
15161100—1
51706300—4
77612970'2
75887594—2
75887599—1
75887575—1
94227201—4
94227207—1
94227214—7
94240417—9
94240419—5
94227225—3
94227242~8
94240428-6
94227244—4
94240409—6
94240402—1
94240411~2

Description

Res 1/4W 5% 1K
Res 1/4W 5% 2.2K
Res 1/4W 5% 23. 7K
Res 1/4W 1% 4:6.4
Res 1/4w 1% 604
Res 1/4W 1% 75.0
Res 1/4w 1% 100
Res 1/4W 1% 1.10
Res 1/4W 1% 196
Res 1/4W 1% 215
Res 1/4w 1% 237
Res 1/4w 1% 287
Res 1/4W 1% 316
Res '1/4w 1% 464
Res 1/4w 1% 511
lies l/4VV 1%)825
Res 1/4W 1% 1.00K
Res 1/4W 1% 1.96K
Res 1/4w 1% 2.15K
Res 1/4w 1% 2. 37K
Res 1/4w 1% 3.48K
Res 1/4w 1% 3.16K
Res 1/4w 1% 51.1
Res 1/4w 1% 4.54K
Res 1/4W 1% 75.0K
Res 1/4w 1% 8.25K
Res 1/4W 1% 10.0K
Res 1/4W 1% 16.2K
Res 1/4W 1% 19.6K
Res 1/4W 1% 100K
Volt Reg 79M12‘.
Volt Reg 78M12
Diode IN4454
MVAMZ
Inductor 5% 8. 2q
Inductor 5%;221d1
Inductor 5% .22 UH
Cap 500V +1PF 5
Cap 500v +1131? 15
Cap 500V +1131? 33
Cap 50V 10% 33
Cap 50V 10% 47
Cap 300V 2% 91
Cap 100V 2% 470
Cap 50V 10% 550
Cap 100V 2% 550
Cap 50V 10% 1500
Cap 50V 10% 2200
Cap 50V 10%.01uF

Remarks
.—_..._

Figure 5‘8. Read/9A031e Circuit Board (Shee¢ 9 of 10)
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Item
112:..-
100
101
102
103
104
105
106
107
108
109
110
111
112
1 13
l 141
1 15
116
1 1’!
118
1 19
1 20
1 21
1 2 2

5-84.-

Drawing
No.

94361416~4
94240442-7
94240444-3
94361400~8
24504342-7
24504378~1
24504380-7
24504348—4
93533118—1
82311900~3
95683502—9
92583002—8
24504339—3
24504350—0
24504352-6
94240416~1
94227246-9
77612165-9
50241500—3
92498021—2
94360422—3
94360442-1
151FD7OO-1

Description Remarks

Cap 50V'+80-20%).022uF
Cap 50V 10% {. 033uF
Cap50V10%"047uF
Cap‘SOV +80—20% lOuF
Cap 10V 20% 2.2uF
Cap 20V 20% 2. 2 uF
Cap 20V 20% 4. 7uF
Cap 10V 20% 6. 8uF
Pin, Boiled
Inject/Eject-Card
Stud, Press
Nut Lock
Cap 35V 20% 6. 8uF
Cap 10V 20% ilOuF
Cap 10V 20% iZZuF
Cap 50V 10% 27
Cap 100V’2%)680
Terminal, Slotted
Volt Reg 6. 2V
Terminal Swaged
Res 1/4 W 1% 16. 9 K
Res 1/4 1% 27.4K
IC 96L02

Igure 5-8. Read/Write Circuit Boczrd (Sheef 10 of 10)
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R/W PRENv‘IP CKT BOARD

J8 SIGNAL X-REF. SOURCE/DEST/ X-RZEF
0I _... HD-ALIGN—2 O80] JI»0I 000202 —o— HD~ALIGN~1 00m Jl~02 0.302___.._ 0802
J9
01 fl-VIRY4NHIBITJL 080! PI~B35 0130602 —» Dc-wwcuwner 2L 080I 91020 0:20204 ‘— HD-SEL-O,'-L 0002 91,527 0:205
05 <—HD-2/—L 0002 01-032 0:20506 fi—HD’3/—L 0802 90031 0:205
07 «010—1 ‘-L 0802 Pl-833 0120505 «EN-wm—CUMAI 080! PI-A24 0205 Pl-BZB 0304
09 ~—EN~v.IRI~(:IJR-2/«I 03m Pl-AZé 030* PI-BBO 030410 «WRI-GAIIy—L 0801 P1~826 , 0:204
ll ““HD-S/i 0302 P1-828 0120512 +I-ID-4/~L 0802 PI-829 0:20513 «EN~WRT-CUR~)/-L 080! Pl-A25 020* ”-829 030414 ~>Ac-wRI~DIAc/-L 080! it15 —-Ac-wm—0U/—L 0801 PI-BZS 0:30216 ”"MULT-HD—-SEL/’-L 0802 PI-m 0:3022I “MFMrwRT-GND 08m 92.2135 0:704
22 "“MFM-WRT-CMPS/’IL 080l P2-A34 0:704

vWIRED TO, BUT NOT USED ON PWA LISTED

R/W PREAMP CKT BOARD

J‘s SIGNAL X-REF. SOURCE/DESI X—REF
01
0:! } UP HO '0, REMOVABLE DISK
03 (SEE NOTE)
J2
01
02 OWN HD '1, FIXED DISK
03

J3
01
02 up HD '2, FIXED 015K03

J4
0I
02 0? HO '0, FIXED DISK
03

J5
0I
02 DWN HD 13, FIXED DISK
03

J6
01
02 UP HD‘A, FIXED DISK
03

J7
0I —- RD-ANA-DATA 0901 FI-AIz 070202 ‘— +5 v 0902 PI-A09 07m04 -+ 12 V 0902 92-7032 07m05 ANALOG GND , PI-Aflé 070406 +MFM-wm—CMPS/I-L 0901 P2—A34 070407 +ANALOG GND 0902 PI—AIo 0704II «MFM-wm-GND 090I,0902 P2~A35 070412 ¢- +2017 0902 Pl-ADB 070113 ¢— -I2 v 0902 P2-A31 070115 <——§v 0902 PI-A07 07m16 *RD-ANA-DATA 0901 91-7113 0702

NOIE" ”LOGICAL" HEAD NUMBERS USED HERE (SEE FIGURE 4-36)

FIGURE 5~9. READ/WRITE PREAMP CIRCUIT BOARD (SHEET 1 OF 6)
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Read/Write Preamp Circuit Board (Sheet 4 of 6)Figure 5-9.
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Description

PWA Read/Wrt Preamp
PWB Read/Write Preamp
IC 733C
IC 743112
1C 75452
10 74804
IC 75461
Diode Array, 8, D1016
IC MPQ 1000
IC CA3046/CA3:346
IC MPQ 1500
Tstr Dual 2N5583
Transistor BFRQl
Inductor 5% 22 uH
Inductor 5% 5.6uH
Diode IN4454
Volt Reg 5. 1V IN5231
Cap 50V 10% .022uF
Cap 500V +/-1PF 47
Cap 500V +1PF 5
Cap 500V 1% 18
Cap50V10%.10uF
Cap50V10%.01uF
Cap 10V 20% 2.2uF
Cap 20V 20% 2.2'uF
Cap 35V 20% 2.2uF
Cap 10V 20% 6. 8uF
Res 1/4W 5% 10
Res 1/4W 5% 22:
Res 1/4w 5% 47
Res 1/4w 5% 22K
Res 1/4w 1% 51. 1
Res 1/4w 1% 100
Res 1/4w 1% 215
Res 1/4W 1% 34:8
Res 1/4w 1% 332
Res 1/4w 1% 562
Res 1/4w 1% 475
Res 1/4W 1% 464
Res 1/4w 1% 1.00K
Res 1/4w 1% 1.69K
Res 1/4W 1% 2.21K
Res 1/4W 1% 3. 32K
Res 1/4w 1% 4. 75K
Res 1/4W 1% 5. 11K

Remarks

Figure 5—9. Read/Write Preamp Circuit Board (Sheei' 5 of 6)

Item Drawing
No. No.

75885752-8
2 75885772—6
5 15163100—9
6 15158600—5
7 15113000-2
8 88883700-2
9 1516160050
10 50241802—3
11 77832297—4
12 94675200—3
13 77832298—2
14 77612002—4
15 77612004—0
16 75887599—1
17 75887592—6
18 51706300-4
19 95818110-9
20 94240440—1
21 94227218—8
22 94227201—4
23 94227208—9
24 94240448~4
25 94240411-2
26 24504342—7
27 24504378-1
28 24504333—6
29 24504348—4
33 24500015~3
34 24500023—7
35 24500031-0
36 24500095—5
37 94360168~2
38 94360200—3
39 94360232—6
40 94360252—4
41 94360250—8
42 9436027242
43 94360265-6
44 94360264-9
45 94360300-1
46 94360322—5
48 94360333—2
49 94360350-5
50 94360365—4
51 94360368—8

75888419—K 5~89



Description

Res 1/4W 1% 10.0K
Bead Shielding
Post—Wire Wrap
Header—Right Angle
Socket, 24 Pin
SOcket, 16 Pin
Wire Bare Tinned
Terminal Swaged
Res 1/4w 1% 1.96K
Res 1/4W 1% 2.61K
Resistor Test Select
Res 1/4W 5% 510
Res 1/4w 5% 75
Standoff, PWB
Res 1/4w 1% 1. 40 K
Cap 50V’10%).068uF
Terminal Slotted
Res 1/4 W 1% 698
Res 3W 5% 180

Remarks

Figure 5-9. Read/Write Preamp Circuit Board (Sheet 6 of 6)

Item Drawing
No. No.

52 94360400—9
53 77832209—9
54 94245412—5
55 75743702—5
56 77832294-1
57 77832290-9
58 92294022—6
59 92498021-2
60 94360328—2
61 94360340—7
62 94357500-1
63 24500056—7
64 24500036—9
65 77612307-7
66 94360314—2
67 94240446—8
68 77612165—9
69 94360281—3
7O 92222041-3
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SERVO PREA MP CKT BD

J1

01
02
03
05

J2

01
02
03
04
05
06
07
08

J3

01
02
03
05

S IG NA L

SHD— PDIBIT—REM
SHD—GND—REM
SHD~GND—REM
SHD—NDIBIT—REM

SOURCE/BEST

TO REM SERVO HEAD

SIGNAL SOURCE/DEST XREF
PDIBIT—REM 131—1304 06 02SP GND 1 P1—BO6 0601SPGND 2 P1—B08 0601P-DIBIT~FXD 131-1310 0602
N—DIBIT—FXD Pl-Bll 0502~6VF 191—1309 0601+6VF Pl-BO7 0601NDIBIT-REM 131—1305 0602

SIGNAL SOURCE/BEST

SHD— PDIBITmFXD
SHD~GND-FXD
S HD~G ND—- FXD
SHD--NDIBI'}{‘-— FXD

Figure 5-10. Servo Preamp Circuif Board (Sheet 1 of 4)

75888419"?

‘7

.J"b
> T0 FIXED SERVO HEAD

5—91



>
_

I
(Sm

d
u>w

+
Hi

mu
3Q

.
+

i_
_ZIoIm

/
i

a
2%

9C
Hm

o
mo

m.
exam

qoo.
mm

,m
O

iN
ulil+

oxm
itm

az
H

a
H

_
\
K

lf
q

M
O

im
fi
,

voim
w

E
astm

an
3

_
w>

m
com

o
é

ia
zm

io
zm

N
o-2,

GOO.
“S

o:
Im

w
mwo

ma
1

a
iitm

a
u

io
rm

5
-2

,
W

EW
JH

b
E

m
m

itm
azioxm

m
O

iZ.
3V

\_
V\_

39:0
ox;

xm
m

a
m

O
IN
fiJ/

a
Im

m
itm

az
m

m.
+

1
1

“E
;

1W
a

“DA
..

X
0.

r
i

D
l

x
k

A
lliT

ilo
+

3
3S

4
m

oi;
.oiwa

Sm
itm

am
S

a?
m

ES
E

m
m

iozoioxn
m

o
i:

usnm
m

xw
.0100.

.
«

V
3V

\_
o\o_

vm
Q0“

dzm
d.m_N

Na
IliJ

\/\/\/l
A

l
l

E
im

itm
a

a
io

rm
.o

i
:.

>o_+
SN.~

3v:
mu

ohm
do.mm

1

u>w+

CROSS REF
NO- 0901

75888419~N

Figure 5-40. Servo Preamp Circuii Board (Sheet 2 of 4)
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63":1 $- 2E-e:
HE

W
E

:

1:3
3

/
“
_

_
I

k;

‘2 O

U2CH 5 _._.._

\2

RES ITPELM CAP [fella 1C 1%»:
Rl 8 c1 l2 Ul 5
R2 7 c2 |2 UZ 5
R3 7 (3 IO
R4 6 C4 I3
R5 9 C5 l3
R6 9 C6 II
R7 6 C7 H
R8 6 ca ll
R9 9 C9 ll

RIO 9 C10 l2
RH 8 cu I2
ma 7 C32 IO
R13 7

R14 6

Figure 5—10. Servo Preamp Circuit Board (Sheet 3 OF 4}
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Item Drawing Description Remarks
No. No.

75885-800—5 PWA Servo Preamp

2 75885820—3 PWB Servo Preamp
5 15163100—9 IC 7330
6 24500039—3 Res 1/4W 5% 100
7 94360268—0 Res 1/4W 1% 511
8 94360232—6 Res 1/4W 1% 215
9 24500015—3 Res 1/4W 5% 10
10 94227205-5 Cap 500V +1PF 10
11 24504342-7 Cap 10V 20% 2.2uF
12 94354816—4 Cap 50V 20% . 33uF
13 75808537-7 Cap 100V 10% .OluF
14 75772401—8- Connector Hdr
15 77832292—5 Socket, 8 Pin

Figure 5-10. Servo Preamp Circuif Board (Sheet 4 of 4)

5-94 75888419-D



rel-0.3 PA-P-EMTR

duos pmcomm ___ r— ________ L}
‘ .

TBl—IO «azv /\ Berw a; i

23% 2:“ I 1( PA-LOAD ; Tex-06
'1": TC: L__._0_3..__..._IJ1—O7 PA—(OM—N

r—_"“EZ__‘.*‘IC

1814):; —52v 0 ARA;__4,___..MRIA__1_E§S 9| ) 1| }
cm]; gin" 243' w _ l

.u—osr 52mm wv‘ IW 1w ‘- ~~~~~~~~~rJ —3w CAP } TBI-OS
m Jx—Os2.2K ~__4)__..57. asTBI-Ol PA—N—EMTR W’ 2.2“57.

IV

JI—OZ} UNLOAD CURR W PA-RETRACT I TBI-04
€26 r——“”57———*‘1(2°“ I ‘1‘]won UNLOAD COMMON "2‘“ A a; 6 Ii 1

ifs. LAME ‘R950 5% L _________'_J3%”. mew E

t/aw

TBl-OZ_ RETRACT-N—EMTR

mgggg..-
T81~09 >Mama; w
Jl-Olgx’SPARE _
mm gmj'w POWER AMP CKT BD

SCH.
J1 SIGNAL SH. NO" SOURCE/BEST XREF

01 SPARE
02 “‘3'"- UNLOAD CURR P1-—B09 0307
03 ‘%—*— 3ZVTRET‘ P1*B11 0307
04- % UNLOAD COMMON 1314313 0307
05 ——~&» ~-31~-CAP P1—Bl4 0307
06 SPARE
0'7 1%....“ PA~COM~N Pl—BlO 0306
08 «aw-m. PA-COM-P Pl—BOB 030‘;

Figure 5-4 I. Povver Avnp CHrcuif Board (Sheet 1 of 3)
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/ (2X) 23

(2x) 8

r\

" (6)01}?

+ .- _ _
[25.218‘5999;

PL PL 2
RES iTEM TSTR ITEM

RI l7 QI i2

R2 2| 02 24

R3 16 03 I3
R4 i5
R5 20
R6 :5 TERM PL
R7 l6 BD ITEM
R8 an 79: I8
R9 l7

PL PL
MN iTEM DIO ITEM

Jl 19 CRI l4

Figure 5-H . Power Amp Circuit Board (Sheet 2 of 3)
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Item Drawing Description Remarks
No. No.

75885950-8 PWA, Power Amp

2 75885970—6 PWB, Power Amp
5 75886735-2 Heat Sink
6 75886 736—0 Heat Sink
7 16798707-2 Wafer
8 77832275-0 Spacer, Fibre
9 18748600—6 Compound 340
10 956 83505-2 Stud}, Press
11 92583002—8 Nut Look
12 75887208—9 Transistor, Darlington Pwr
13 15165549‘5 Transistor
14 75887484—6 Pwr Rectifier MRSOO
15 24500115—1 Res 1/2W 5% 10
16 77612864—7 Res 1W 5% 47
17 24507171~7 Res 1W 5% 2.2K
18 77832259-4 Terminal Strip
19 77832292—5 Socket, "8 Pin
20 24500053-4 Res 1/4W 5% 390
21 24507123—8 Res 1W 5% 82
22 51885504—4 Standoff, Male—Female
23 94375501-7 Insert-PC Bd
24 75165550—3 TRSTR, Darlington Pwr

Figure 5-H ‘. Power Amp Circuit Board (Sheet 3 0173)
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.n . 9;. W‘LEDI-L A
J! ~ In n-ACYIE/i a

A

~)2~02§i

[33.7317 ‘ " 1'1
I M. ', l

lI
1~M____

22M“
*4

45V

ASSERBLY
WI w2 w} 4

175 - —X X

OPR CNTL CKT BD

NOKS'.

WRT - P1201

J1 SIGNAL

()1 <— +5V

02 -—-—> LP-BIT—0/+L
03 —» LP—BIT—2/+L
04 -——> START/-L
05 <— READY-LED/——L
06 ———-— OP—FLT—CLR/-L
07 —» WRT—PROTECT-FXDfiL
08 4-— GND
09 «-—— +5V
.10 _.,. WRT—PROTECT-REM/-L
11 <— LED—ACTIVE/—L
.12 <- LED—FLT/-L
14 _____,,, LP—BIT-3/+L
15 --> LP—BIT—1/+L
16 <- GND

J2

03 <— START
04. ———> START/~L

*WIRED TO, BUT NOT USED ON PWA

FIGURE 5—12.
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I :2"!!‘

)JZ-O4

I.II-OZ

Jy-15

)Jl-O3

.4J1!

JI-06

L SEE MBLE A ion JUMPER
councumnon

)_J1-07

>J|"0

OPERATOR CONTROL CIRCUIT BOARD (SHEET 1 OF 3)

UNUSED LOGIC ELEMENYS

£19313! vsmOFlTMAYm mm”

"‘ :Eg'kacl L“ “$31?

SOURCE/BEST XREF~
131—1303 0201
P1—B04. 0205
1.31—BO8 0205
Pl—Blo 020*
191—B12 0206
1’1—B14 0202
1’1—B16 0206
P1—B18 0201
P1—B19 0201
SDI—B17 0206
Pl—Bll 020*
Pl—B13 0206
131—809 0205
Pl—B07 0205
P1—B04 0201

S3—N. O. 1601
81—0 1601

CROSS REF
NO- 1101
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o
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“'5' w: 10 776124‘700, 77beo7oo
”3' W3 in 77680740
HIM \H 10 77b24‘900, 77080700

.\Hl’i N

H" UHH H l'||‘\.\' "Il' l‘[.[ (i [S R! ()L'HH I)
UIHH‘HRI1‘!,_\(‘|'.\H.\'i'FROM IV.\H1.I \
>1 i l‘.\1:§.1"‘1:" Hm H .\H‘l u L'nxrlm R\|'l()\'

OPTIONAL. IZLM/NING‘ TIME MéTER

NOT USED ON 7762490099
99

Figure 5—12. Operator Control Circuit Board (Sheet 2 of 3)
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Item
Noe

5—100

Drawing
No.
77680700
77680740
77624900

77680720

94398900
94394019
94394020
94394018
94394103
94358500
77832290
75743604
75738656
94398700
10127322
53777900
94394311
94398800
65832104

17705968

Description Remarks

PWK OP CNTL
PWA OP CNTL
PWA OP CNTL

PWB OP CNTL

Switch, Encoding
Switch, Grn LED
Switch, Red LED
Switch, Yel LED
Indicator, Grn LED
Jumper Wire—Molded
Socket, 16 Pin
Header—Right Angle
Res Pack 2% 470 Ohm (15)
Mtg: Bracket
Screw, Pan Hd Mach 4—40
Nut & Captive Washer
Lens, Black
Encoding Button "0"
Socket—Mini Spring A

RES 1/4 w 5% 22 meg A

Figure 5-12. Operator Control Circuit Board (Sheet 3 of 3)
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RELAY CONTROL BD

J1

01
02
03
04
05
06
07
08

J2

01
02
03
04
05
06
O7
08

SIGNAL

«mm» SPARE
new" RUN/+L
me—w PK—COVFUNLOCK/+L
«wanlfiNE~OFF/+L
mw—-ANA1£K}GND
«wmn SVOmRLY/+L
«®——1JNE—EN/+L
«~— SPARE

SIGNAL

4—»— +5VDC
u—B» SSR+5
-—-a~ SSR-CNTL
*— GND
W PK-COV +32
-———w- PK—COV—SOL

:3

SOURCE/BEST. XREF

P1—B33 0305
P1—B35 0305
p1~337 0305
P1—B39 0305
P1—B36 0305
P1—B34 0305

SOURCE/DEST. XREF

See Figure 5-17 1601

NOTE: FOR TBI AND T82 WIRING SEE FIGURE 5-17.,

Figure 5-13. Relay Confroi CircuhL Board (Sheet 1 of 4)
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Relay Control Circuit Board (Sheet 2 of 4)
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A JMPR ”EH
‘ ITEM

H1 31

@3519

«rm-A FOR 77633301

4.....5 Fax 7753445! t’
7763443]

__ 23:3” 1
77634455 /-'XK2 REF

H2 31

w: ~

Figure 5‘13. Re

75888419—AB

H3 31
77634491 ._,___.__. __.

__. 77634451 ,77633301 ~_

’
:3

NOTES:
A SEE TABLE A FOR JUMPER CONFIGURATION.

lay Confrol Circu'it Board (Sheet 3 of 4)
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Item
No.

c
o

o
o

q
o

u
c
n

m

10

12
13
14
15
16
17
18
19
20
21
22
23
24
26
27
28
29
30
3].
32
33
34
39

5—104

Drawing
No.

77634451
77634491
77633301
77634470
15164423
22940901
22940903
77832263
77832262
77832292
77612660
22940808
72035901
51795600
38846808
75743608
95818104
77612650
95575000
51706300
94361400
24507130
92222046
24500063
24500043
24500099
24500059
24500087
24500051
94358500
95683505
92583002
10125603
17720528

Description Remarks
fl

Relay Control P'WA
Relay Control PWA
Relay Control P‘WA
Relay Control P‘WB
I. C. 75472
Relay Socket
Relay Retainer
Terminal Strip
Terminal Strip
Socket, 8 Pin
Relay
Relay 15 Amp
TSTR 2N2907A (PNP)
TSTlR 2N2222A (NPN)
Res 5W 3% 35 Ohm
Header—Right Angle
Volt Reg 3. 0 V 1N5225
PWR Rectifier MR811
Rectifier~Sil
Diode 1N4454
Cap 50 V +80-20% . 01 uF
Res 1W 5% 160 Ohm
Res 3W 5% 390 Ohm
Res 1/4W 5% 1K
Res 1/4W 5% 150 Ohm
Res 1/4W 5% 33K
Res 1/4W 5% 680 Ohm
Res 1/4W 5% 10K
Res 1/4w 5% 330 Ohm
Jumper Wire, Molded
Stud, Press
Nut Lock
Washer Plain
Res 1/2W 5% 470K

Figure 5—13. Relay Control Circuit Board (Sheet 4 of 4)

75888419-AB



09a
.

$
5

.8
m

a8
3

8
0

2
.5

5
:

.AN

$2.02
I

m
_

3

:vzm
mnswrm

E
850nm

may
firs

$
q

.Eofiqm
om

g
Q20

.wsm
onswrm

E
Eposm

mm
fits

$m
#

8
8

9
8

0
3

3
3

8
8

8
u

E.

lu
z
ij

%
j

a
K,

F
2

r‘
Pow.

r»
9

m
\Iom-

:..
o.

m
mm-

3
w.

o
w

m
ia

9
m

M
S

»
;

w.
v

K
N

IS
o.

m
mm.

3
o.

0.
mm-

2
o.

S
m_

Em
m

i?
m.

__
3

-;
P

9
S

Q
«N;

_
o.

g
i

«m-
:,

9%
o.

g
m.

3
.;

P
dam

9
v

3
.;

K
m:

0
“N

T
;

0.
m

J
T

;
9

m
E

l;
9

N
5

;;
m:

:m
lIA

j
9

m
ON.

a
o.

I
m

'lj
o.

_
A

9.
2.

9
I
lm

llij
9

o.
9.

S
2

m2
9

3
E

9
m:

N“
to

;

m:
g

9
rev

-

2
m:

mew
S

1
9-

.7
com

com
9

v
86:8

0.
m

m7
:,

9
o

3-
:,

w.
m

v
7

;
9

m
‘3

;
S

9
N

m?
:,

9
_

“$
1

;
9

m
m

7
;

0*
I

:w
l:,

o.
N“

:
|
:
,

w“
);

m
0

?
?

m“
on

o“
1:)

w:
9

n:
m_

8
.;

m:
g

E
A

31:;
com

9
g

a:
\mo,

3
com

o.
m

nm
w

m
lw

l
w.

Im
lim

m
m

ia
w.

m
31%

B
o

2
3

-;
o.

m
w

on;
9

lm
w

lsim
m

m
-

:,
o.

A
3

-;
o.

@
4

1
1

3
w.

_
«0.3

o.
1

3
9

3
m

o-:,
9

Im
iiim

m
'

E
9

S
No,

:3
v2

v:

m.
g

:
_m

in
o.

g
9

F5
is

dam
dmm

Figure 5-44. Terminator Circuit Board (Sheef I of 2)
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Remarks

$ 75886IOO (6 Q
\J V \J

u: uz u 3 u 4

EONN IPTLEM 60 J I 3,
i J! 5 30 I

Item Drawing Description
No. No. __

75886100-9 PWA Terminator

2 75886120—7 PWB Terminator
5 758874-31—7 Conn, Receptacle Assy
6 75880638—4 Wire, Receptacle Assy
8 62012927—0 Res Pac 5% 56 (8)

Figure 5-14. Terminator Circuit Board (Sheet 2 of 2)
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,m J1 TBl g ”””””””””””””””” '—

1 E + C1
1 A :3 30, 000 uF

U «a» ‘ ‘ 40 Vn2 2V . L+ C230 R/ZVV I I- 30, 000 uF
I 40 V

"_‘ [ P/N LISTED ON HIGHER ASSY.

__4 4

J2 7\ ~ R x c 65 e e e /7
TB!

\\I 2 3 ‘
/

_ R 2 _E 3 8‘ .1 u u 1: 3 /

J2 ——
2 _

4
‘A ‘A (+)

4« .‘gA AG 6
NOTE: For Comp. BD. interconnections see Figure 5—17.

Item Drawing Description Remarks
No. No. ___

75895250—1 PWA, Component Board

2 75895270—9 PVVB, Cknnponent13oard
5 83435452—4 Connector, Pdug/Cap
6 51830521—4 R635 10W 5% 220
7 94792383—5 TernistrHJB Pos
8. 75743604—3 Header 4 pos

Figure 5-15. Component Board (32V Filter)
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DIAGNOSTIC/HEAD ALIGNMENT EXTENDER CKY BD
SOURCE

RDEST X-REF. SIGNAL X-REF. EMd-PI EHGNAL X—REF. SDOEUSTCE XREF
A B-20v 1501 —--o E «20v 15010

o 3 DIAG-HD-O r P1-A3 0205o 4 [)IAG—HD-l a. Pl—Ad 0205o b [)tAG—HD-Z w Pl —A5 0205GND 1501 who 0 13100 1501o :' [)IAG—HDfli t PI-A7 0205o 0 o———~ DIAG—L'ATE-STROBE/W 1. Pl-AS 0204o 9 0w -—— [MAG—ERLY-STROBE/d » P1—A9 0204PI-AIO * DIAG-AC-WRTCUR/ ’* 10 01AG-F.G.-M0N/+L x1 Pl-AlO 0306P1~A11 0204 DIAG—RD—GATE it No 11 DIAG-ACT-I-MON/+L 1. P! -All 0306PI —A12 020.1 DIAG-WRTvGATE 1‘ '0 12 DIAG—DRMON/+L . P1—A12 0306914313 (5-7) 0003, 21-513 150: 1-595 1» 0 I3 |-SPE/+L 3. PI—A13 1501 P1-A13 030001-1314 (5—7) 0603, PI~BM 1501 swe ,. no 11-1 SPE/+L » p1-A14 1501 P1-A14 0306o If) DIAG—ENABLE/fi. 1' P1-A15 0204P1 -Blé 0702 DIAG-RD-AGC 1501 , no 10
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Figure 5-16. Diagnos’ric/Hd Alignmenf CKT Board (Sheet 1 of 4)
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Item
No.

75888419 —D

Drawing
No.

75886001-9
75836021—7
94243400—2
77832292—5
41347800~9
46488401~4
46488500—3
10127113—8
10126401—8
82311900~3
93533118—1
75895336—8

Description

PWA Hd Alignment Ext
PWB Hd Alignment Ext
Conn-Card Mtd GZSOCK
Socket, 8 Pin
Switch Toggle
Insulator, Pin
Spacer
Screw Pan Hd Mach
Washers Ext Tooth Lo
Inject—Eject Card
Pin, Rolled
Extender, Short

Remarks

Figure 5-l6. Diagnostic/Head Alignmem‘ C.B. (Sheet 4 of 4)
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Item Drawing Desc ription Remarks
No. No .

75332565 Wtfier Board “——
1 75832400—8 AXGV Board Blank
2 95595301—3 Connector, P.C. Mount
3 95594119—0 Resistor, Fixed 10W 510 Ohms
4 92512571-8 Resistor 2W 220 Ohms
5 92512809—2 Res 1/2w 150 Ohm
6 95642426-1 Cap, Electro 30 V DC!
7 92427153—9 Cap, Electro 470 uF 16 V
8 95661328—5 Cap 18 V DC 27, 000 ULF
9 92427039-0 Cap Electro 6. 8MF 35V
10 92427023-4 Cap Electro luF 35V
11 95588200—6 » Rect Sil 3 Amp 100 V
12 95575000-5 A Rectifier—Silicon, Hi—Current
13 94825900—7 Rectifier, Silicon Controlled
14 95524700-2 Terminal .250 Quick Connect
15 95882801-4 Pin Header Assy (Double Row)
16 94363101-0 Standoff—Threaded Swage
17 93234236—3 Scr, Mach Pan Hd PH—10-32X5/16
18 95524402~5 Washer, Lock

Figure 5-20. Mother Board (Sheet 3 of 3)
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NOTES :

1. All Transistors, 2N3771, 94791000
2. All Potentiometers 1/2W $107.
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Figure 5-2} . Regulator Board (Sheet 1 of 3)
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Item
No.

5- 1220

Drawing
No.
73832900"
75832800-9
15162000~2
24565788—7
92512157—6
92512242—6
94360314—2
92512155—0
92512817~5
92496369—7
94791000~6
95689901—7
94391208—9
93418334-4
93418239—5
95588400—2
94261000—7
95683511—0
95683503—7
95510030—0
95510031-8
95524401—7
95524407-4
95797300—1
95533600-3

Description Remarks

ifigfifiEESETEbard
AXHVBmdmm<
Hybrid, Voltage Regulator
Res—FXD, WW 2W 0. 10 Ohms
Resistor 1/4W 470 Ohms
Resistor 1/4W 15 Ohms
Res 1400 Ohms
Resistor 1/4W 220 Ohms
Res 1/2W 470 Ohm
Cap a~£flectro 4OOOPF‘80 V
Tstr Sil NPN 150W 40 V 2N3771
Transistor 7 Amp
Potentiometer, Cermet, Trimmer
Fuse l/4Xl 1/4 Glass 6A
Fuse 1/4X/ 1/4 Glass 10A
Clux Fuse
Heat—Sink—Transistor
Stud, Press
Stud Press
Nut,.Hex Brass 6-32
Nut, Hex Machine Screw 4-40
VVasher, Lock
VVasher, Lock
Washer, Phenolic
Grease Dielectric 4 oz. Tube

Figure 5-21 . Regulator Board (Sheet 3 of 3)
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MAINTENANCE 6

6.1 INTRODUCTION

This section contains the instructions required to maintain the Cartridge Model
Drive (CMD) . The information is provided in the form of preventive main—
tenance and corrective maintenance. All maintenance should be performed by
qualified and trained service personnel, using the procedures specified in this
section.

In general, before performing any drive adjustments or maintenance procedures,
install a scratch pack or its equivalent on the drive and switch the drive to an
”Off— Line" mode of operation to prevent system interference.

NOTE
The paragraphs following safety precautions describe, in general terms,
the methods used for gaining access to the various servicing areas of the
drive. Once these procedures have been described, they will not be re-
peated in subsequent maintenance instructions. Therefore, maintenance
personnel are urged to read through the general procedures at least once
to become familiar with these standard procedures.

6.2 SAFETY AND SPECIAL MAINTENANCE PRECAUTIONS
Before proceeding with any maintenance, maintenance personnel should become
familiar with the precautions given in paragraphs 6. 2. 1 and 6. 2.2. Failure to
practice these precautions may result in equipment damage and /or personal injury.

6.2.1 SAFETY PRECAUTIONS
0 Use care when power is applied to the unit. Various voltages are present on

the terminal block (TBl) on top of the voice coil magnet.
0 Keep hands away from the actuator during seek operations and when recon~

necting leads to the voice coil. Emergency retract voltage may be present
which could cause sudden reverse motion of the carriage.

o Utilize the carriage locking pin when performing head alignment to prevent
personal injury.

9 Get help when raising and lowering the deck.

6.2.2 SPECIAL MAINTENANCE PRECAUTIONS
r
; CAUTION I

\\ ..............

‘ Do not use the circuit breaker to remove AC power from unit until the disk
has stopped rotating. The blower must remain ON any time the disk is ro—
tating to prevent the rotating disk from sucking in unfiltered air.
The CMD shall contain a cartridge at all times whether operating or not.
This is necessary to insure proper sealing of shroud area environmental
contaminants .

In addition to the above special cautions the following precautions should be
taken:

9 Use caution while working near heads. If heads are touched, fingerprints can
damage them. Clean heads immediately if they are touched.

6 Keep pack access door closed unless it must be open for maintenance. This
prevents entrance of dust into pack area. Deck should be left in the raised
position only while absolutely necessary for maintenance. When leaving the
area of the unit lower the deck. Contamination falling into the absolute filter
exit could be blown into the disk area when normal operation is restored.

75888331—U 6—1



Keep all watches, disk packs , meters, and other test equipment at least two
feet away from the voice coil magnet when the cover of the unit is off.
Use scratch pack for maintenance procedures, do not use data pack; other—
wise customer data may be destroyed.
Do not use CE alignment disk pack unless specifically directed to do so. These
packs contain prerecorded alignment data that can be destroyed if test pro—
cedure requires drive to write. This alignment data cannot be generated in
the field.
Do not insert or remove any PWA board without first turning AC Power cir-
cuit breaker off.
If power to spindle motor is lost while heads are loaded and voice coil lead
wire is disconnected, immediately manually retract carriage. Otherwise heads
will crash when disk speed is insufficient to permit heads to fly.
If drive fails to retract heads and stop spindle when START /STOP switch is
placed in STOP position, disconnect voice coil lead wire connector and man—
ually retract carriage before troubleshooting the malfunction.
Never load heads manually when Spindle is not up to speed. It is recommended
that the heads not be loaded manually though they are up to speed.

WARNING
PNAs can be damaged by static electricity if not properly handled.
Handling must conform to Control Data Standard 1.60.010.

6.3 MAINTENANCE TOOLS
The special tools required to maintain the disk drive are listed in Table 6w1.

**

***

TABLE 6—1. MAINTENANCE TOOLS
DESCRIPTION PART NUMBER

Head Adjusting Tool 75893963
Model 1204—51 CE Disk Cartridge 76204400***
Bit, 1/4 Hex (For Head Alignment) 87016700—04
Pwa Extender Board 75882560 or 77643160
Head Alignment Kit 75899096**
Torque Driver Wrench 77611696
Jumper Connector* 77612622
Bit, 1/4 Hex (For Fixed Mod. Installation) 87016703
Bit, 1/4 Hex (For Fixed Mod. Installation) 87016705

Used to Jumper E1 to E2 on Servo Coarse PWA to Defeat Servo Amp.
See Table 63—13 for Kit Parts List.
This should not be used as a "scratch" disk for use in troubleshooting. A regular
M1204 data disk Part No. 76204000 should be used. Use a disk that does not contain
valuable data.

TABLE 6—1A.

Parts List for Head Alignment Kit P/N 75899096.

Item Parts
No. No. Item

1 75886001 PWA Hd Alignment Ext
2 73576400 Meter—Hd Align
3 54285300 Comp Assy AZPV
4 77612337 Cable Asm 8 Pin 20 in
5 75882394 Hd Align Cable Assy
6 77614917 Head Align Proc

75888331—V



6.4 MAINTENANCE MATERIAL
The materials used in the procedures of this section are listed in Table 6—2.

TABLE 6-2. MAINTENANCE MATERIALS

MATERIAL SOURCE

Gauze Lint—Free Control Data 94211400
Media Cleaning Solution Control Data 95033502
Tongue Depressors Commercially available
Dust Remover, Super Dry Control Data 95047800
Computer Card No. 5084

5.5 MAINTENANCE PROCEDURES — GENERAL
5.5.1 MAINTENANCE INDEX AND SCHEDULE

The CMD is designed to require minimal preventive maintenance. The preventive
maintenance index provided in Table 6—3 is meant to be used only as a general
guideline. The preventive maintenance index consists of seven levels based on
a. calendar period or on hours of operation (whichever comes first).

The corrective maintenace procedures listed in Table 6—3 are included to faci-
litate the replacement of malfunctioning assemblies. Adjustment procedures are
provided to adjust the unit to the published specifications. Maintenance per—
sonnel should read the entire procedure prior to performing any of the steps.
Steps of these procedures should be performed in sequence.

6.5.2 REMOVAL AND REPLACEMENT OF ASSEMBLIES, PWA BOARDS.
AND I/O CABLES

No electrical or electronic component /assembly should be removed and/or re—
placed when the AC power is applied to the unit. Anytime the AC power is ON,
the DC voltages are present on the electronics.

I/O cables should absolutely NOT be removed or replaced when AC power is
applied to the unit.

Procedures for removal and replacement for maintenance purposes are given in
section 6.7. Table 6-3 lists the removal and replacement procedures found in
section 6.7. Figure 6— 1a illustrates the locations of the Printed Wiring Assemblies.
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TABLE 6‘3. MAINTENANCE INDEX AND SCHEDULE

PREVENTIVE MAINTENANCE PARA. SCHEDULE
Prev—Filter Removal and Replacement 6.6.1 4*
Inspect Actuator Assembly (Disks in) 6. 6.2 4
Check Power Supply Outputs 6.6.4 4
Absolute Filter Removal and Replacement 6.6. l 6
Clean Carriage Rails and Bearings (All Disks out) 6.6.3 7

DEFINITION OF SCHEDULE

Level 0 — Daillyl, depending on conditions stated
'37Level 1 ~ Wee or 150 hours

Level 2 — Monthly or 500 hours
Level 3 — Quarterly or 500 hours
Level 4 — Semi~annually or 3000 hours
Level 5 — Annually or 6000 hours
Level 6 — 3000 to 9000 hours depending on the operating environment

contamination leveI.
Level 7 — Only when required with—corrective maintenance (not p.m.)

CORRECTIVE MAINTENANCE, REMOVAL AND RE-
PLACEMENT PROCEDURE, ADJUSTMENTS & TESTS PARA.
Cover Removal and Replacement 6. 7. 1
Raising and Lowering Base Deck 6.7. 2
Slide Mounted CMD Unit Removal and Replacement 6.7. 3
Spin Speed Sensor Removal and Replacement 6.7.4
Static Ground Brush Removal and Replacement 6. 7.5
Removal and Replacement of Cartridge Receiver 6.7.6
Fixed Disk Module Removal and Replacement 6. 7.7
Procedure for Cleaning Spindle and Fixed Disk

Module Receiver Area 6. 7. 8
Head Removal and Replacement (Read/Write and Servo) 6. 7. 9, 6. 7. 10
Head Inspection and Cleaning 6.7. 11
Motor Removal and Replacement 6. 7. 12
Blower Removal and Replacement 6. 7. 13
Spindle Removal and Replacement 6. 7. 14
Power Supply Removal and Replacement 6. 7. 15
Heads Loaded Switch Replacement 6.7.16
Actuator Magnet Removal and Replacement 6. 7. l7
Carriage Assembly Removal and Replacement 6. 7. l8
Carriage Rail Removal and Replacement 6.7. 19
Velocity Transducer Removal and Replacement 6. 7.20
Removal and Replacement of Cartridge Access

Door Lock Solenoid 6.7.21
Head~To—Disk Contact Recovery Procedure 6.7.22
Fixed Pack Certification 6. 8. 2
Interlock Switch Adjustments 6. 8. 3
Pulse Circuits Tests 6.8.4
Servo System Adjustments 6.8.5
Carriage Restraint Block Adjustment 6.8.6
DC Voltage Measurements 6. 6. 4

*Maximum times. Preventive maintenance may be required
depending on dust contamination level of operation area.

6-4
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6.6 PREVENTIVE MAINTENANCE
6.6.1 PREFILTER AND ABSOLUTE FILTER REMOVAL AND REPLACEMENT
Refer to Figure 6~l for the following procedure.
1. Remove the front panel (D mounting screws @ which are accessed through

the front panel air inlet slot at each side, an at the back of the inlet hole.
2. Remove the front panel.
3. The prefilter is secured at the right and left edges by a bracket @ at

each edge. Remove the screw @ holding each bracket and remove the brackets.
Remove the prefilter

4. The prefilter can be c eaned or replaced. To clean the prefilter agitate it in
a mild detergent solution. Blow in the reverse direction with a low pressure
nozzle until dry.
Reinstall the prefilter by reversing steps 1, ‘2 and 3.
Remove top cover and raise deck per procedure given in paragraph 6.7.
To remove the absolute filter lift it at its rear end enough to allow it to
be pulled toward the rear of the unit. This should free the front end from
the hold in the manifold. Lift the filter out of the unit. Replace the filter
with movements the reverse of those required for removal.

Q
0

3
0

7

NOTE
When the absolute filter is replaced through either normal preventive
maintenance or during the course of repair, the filter should be purged
prior to operation of the drive.

8. Remove power to the voice coil by disconnecting AlPl. With the deck still
in the raised position, turn AC breaker (CB—1) ”ON". Visually observe
the start/stop switch LED does not illun'iinate. (Interlock switch will prevent
operation of" the operator controls).

9. Allow blower to purge the absolute filter for a minimum of twenty (20) minutes
with the deck in the raised position. This purge will insure that all loose
residue and debris from the filter manufacturing process has been removed.

10. Turn AC breaker ”OFF". lower the deck, turn AC breaker "ON“.
11. Depress the Start Switch, verify the spindle comes up to speed. Allow the

unit to purge for a minimum of ten (10) minutes with the spindle turning.
12. Depress the start switch to stop the spindle. When the spindle has stopped,

turn AC breaker ”OFF” and reconnect A1131.
l3. Restore drive to normal operating condition.
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ABSOLUTE é
FILTER

RACK ”ML

PREFILTER

z Vim-um:3 :-.‘(,j\Uu-TI~\2<: cm an

PEZEFILTF $i MCUEHIF‘JC—
SCREW (2)

FIGURE 6-1. FILTER REMOVAL AND REPLACEMENT
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6.6.2 ACTUATOR ASSEMBLY INSPECT

$
.m

INSTALL ALL PWA‘S
COMPONENT SIDE OUT

.. ' A SERVO FINE PWA (2M6)
:. —‘ SPARE SLOT HEAD ALIGNMENT
* EXTENDER (OPT) (EM4)

L“ ELECTRONICS MODULE ‘~‘

(EM
SERVO-COARSE
EM3

CNTL/MUX PWA
(EM?) ‘
I/O PWA
(EM!)

UPPER
CABLE CLAMP

’/
. / /

“\
LOWER
CABLE CLAMP \ BASE PAN

\\\ I/O PWA

TEPMINATOR (OR “A" CABLE)
"A“ CABLE (S) _ (PLUGS INTO l/O J2)

"A" CABLE CONNECTOR
"9" CABLE (PLUGS INTOI/o JI)

"a" CABLE CONNECTOR
(PLUGS INTO CNTL/MUX J3)

—— — -— CNTL/MUX PWA
$223 _ J

\ DC GROUND

OPTIONAL Ac TO DC GROUND CONNECTION
GROUND STRAP \

AC (FRAME) GROUND

FIGURE 6—lA. I/o CABLE INSTALLATION AND PWA NAMES/LOCATIONS

0 AND CLEANING WITHI N
FIXED DISK MODULE STILL N THE DRIVE

Set AC POWER circuit breaker to OFF.
Remove top cover per paragraph 6. 7.
Remove disk cartridge disk module.
WITHOUT LOADING THE HEADS inspect entire actuator for presence of dust
and other foreign materials. Pay particular attention to the rail surfaces of the
carriage and bearing assembly, but do not load heads. The heads may be moved
up to 1/2 inch (12 mm) toward the spindle in order to inspect the rail and bearings.
Use lint—free gauze dampened with media cleaning solution (not soaked) to remove
deposits or attracted particles.
Push the carriage back into the fully retracted position.
Restore drive to normal operating condition.
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6.6.3 INSPECT AND CLEAN CARRIAGE RAILS AND BEARINGS WITH
BOTH DISK MODULES REMOVED FROM THE DRIVE

To ensure that the carriage moves freely along the rails, it is essential that the railand bearing and bearing plate surfaces be kept clean. Any obstruction to free move—ment of the carriage may cause cylinder address errors. This procedure assumesthat both the disk cartridge and the fixed disk module have been removed from thespindle. This cleaning procedure is _n_o_t~ to be done with the disks on the spindle. Itis recommended that cleaning of the carriage rails and bearings be done whenever thefixed disk module is removed, or whenever the carriage is removed. However, whenreplacing the carriage the heads will not be on it, so the carriage can be moved backand forth along the rails as described in step 3 below. If there are no heads on thecarriage the disk modules need not be removed.
1. Lift the electronics module and swing it out to the side.
2. Carefully and slowly push the coil forward to extend the heads.
3. Once head arms have cleared cams, gently slide carriage and coil assembly backand forth along full length of rails. While moving coil be aware of any possibleirregularity (bumps or jerks) in movement. A sudden irregularity indicates dirton rails or bearings. Do not confuse pressure of flex leads and head leads witha sudden irregularity in motion. Pressure from leads is a smooth change.4. If a sudden irregularity in motion was noted in previous step proceed to next step.If no sudden irregularity in motion was noted, cleaning is not required. Term in»ate procedure by returning carriage to heads unloaded position (fully retracted).

x'\
POWER AMPLIFIER COVER

FIGURE 6‘2. REMOVAL OF POWER AMPLIFIER FOR ACCESS TO VOICE COIL.
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MOVABLE
BEARING PLATE

ASSEMBLY

VOICE COIL
’4

CLEAN —- O CARRIAGE
HEX HEAD __ ASSEMBLY
SCREW (2) eHEx HEAD

SCREW (2)

WASHER (2) a °WASHER (2)

PLATE

CLEAN

RAIL
\ SPRING (PART OF

Fx’iaif “u \-—v-*. PLATE ASSEMBLY)

FIGURE 6‘3. CARRIAGE RAILS AND BEARINGS

5. Using a clean dry cloth, clean rail, side bearing plate and .
bearing surfaces. Move carriage back and forth. carefully to insure all
surfaces are reached. See Figure 6—3.

(
: (IAUIIION t
\.,,,,--_,,,,_.‘

Do not use media cleaning solution or alcohol when
cleaning rails, side bearing plate, or bearing surfaces.

6. When rail, bearing plate and bearing cleaning is completed, repeat step 3 to
ensure that the carriage moves freely without sudden irregularities in its motion.
If carriage now moves smoothly throughout its travel, proceed to next step. If
sudden irregularities persist, visually inspect rail and bearings using a strong
light. Look for deterioration of rail or bearing surfaces. If no problems can be
seen, remove the side bearing plates and inspect them for deterioration. Surface
deterioration requires replacement of defective part.

7. Return carriage heads to unloaded position (fully retracted).
8. Install the head arms if they are not on the carriage. See Section 6. 7. 9 and

6. 7. 10. Align the heads per Section 6. 8. 5. 4.
9. Replace Electronics Module into unit. Lower deck to normal position if it was

raised to aid in the cleaning and inspection procedure.
10. Install new disk module, and disk cartridge if applicable see Section 6. 7. 6.
11. Replace top cover.
12. Restore power to unit.

6.6.4 CHECK POWER SUPPLY OUTPUTS
Check Power Supply outputs using the following procedure:

1. Remove top cover per paragraph 6. 7. l.
2. Access voltage terminals on bottom of electronics module per paragraph

6 . 7. 2. . 2.
3. Using the DC ground terminal at the rear of the base pan (see Figure 6-1a)

as a reference point, check the DC voltages at points shown in Figure 6-6.

6.7 CORRECTIVE MAINTENANCE
6.7.1 COVER REMOVAL AND REPLACEMENT
Perform the following procedure to remove and replace the cover on the unit.

1. Insure that power is removed from the unit.
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2. Release the two fasteners at the rear of the unit which secure the top cover.
Lift the cover up and to the rear to remove it from the unit. The front end of
the cover is secured only by two short tabs which fit into two slots in the
front panel.

3. To replace the cover insert the two tabs at the front of the cover into the two
slots in the front panel. Lower the cover into place and fasten the two fasten-
ers at the rear of the unit to secure the cover.

6.7.2 RAISING AND LOWERING THE BASE DECK ASSEMBLY
Perform the following procedure to gain access to items under the base deck
assembly (remove the top cover first per 6.7. 1.) . Refer to Figure 6—4, 6—5 and
6—6.
1. Using a 3/16 inch hex driver remove the two screws (19 which secure the deck

casting to the shock mounts at the front of the unit. Make sure rear shipping
bolt and spacer have been installed so that the weight of the deck does not
shear the rear shock mounts (see Figure 3—2) .

2. Remove the two screws ® (Figure 6—5) which secure the Electronics Module
and loosen or remove the lower l/O cable clamp by loosening or removing one
or both of the screws securing it. These screws may be stored in the top of
the plastic hinge block. For those units which have the electro—static discharge
option installed (ESD) , the copper strap must be disconnected from the
E—module. To do so, loosen. screw and pull the strap to the side before
lifting the E~m0dule out. If access is required to the lower part of the Elec—
tronics Module or head area, lift the Electronics Module and swing it out to
the side (Figure 6-5). Be careful not to allow the cables attaching to the
module to catch or chaff on anything.

3. Remove the two screws 2 which secure the front panel and remove the front
panel ® . Refer to Figure 6—1.

4. Lift the deck assembly until the two support legs are straight, then lower the
deck to the point where the two legs support the deck. Help should be ob—
tained in straightening the two legs.

5. To lower the base deck assembly again:
Lift the deck until the support legs can be pushed toward the rear to unlatch
them. Hold the deck with both hands and push both support arms to the rear
with one of the fingers on each hand. Use both hands to lower the deck into
place. The deck is capable of a small amount of sidewise movement so be care~
ful not to allow the pack: access door mounting bracket to strike the control
panel PWA. Also, be sure that the wiring bundle to the Electronics Module
does not get pinched between the deck and the base pan. Be sure motor
pulley is clear of cables.

6. Reinstall the two screws which secure the deck to the shock mounts.
7. If raised during step 2, restore the Electronics Module to its normal position

by Swinging it u and lowering it into the base pan (Figure 6—5). Reinstall
the two screws to secure the Electronics Module and secure the l/O cable
clamp by tightening the two screws which secure it. If the unit has the ESD
option, slip the slot of the copper strap under the washers on screw
and tighten screw

8. Replace the front panel and secure it with the two screws removed in Step 3.
9. Replace the top cover per 6.7.1.
0 Remove the rear shipping bolt and spacer which were installed in Step 1. Insert

the bolt through the hole in the spacer and insert bolt into stowage hole
(Figure 3—2).
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TO RAISE DIECK REMOVE SCREW
: (BOTH SIDES)

OR
(ID INSURE BOLT IS INSTALLED BEFORE OPERATING QR

SHIPPING UNIT (IIOTH SIDES)
4m .

' PLASTIC COVER IS NORMALLY
SHIPPED IN PLACE OF ’—
CARTRIDGE

(xzio- _>

FIGURE 6—14. DECK HOLD DOWN BOLT LOCATION

STORE SCREWS

E VODULE

MAGNET

ELECTRONICS MODULE
(LIFT UP AND
SWING OUTWARD)

FIGURE 6-5. ACCESSING UNDERSIDE OF ELECTRONICS MODULE
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FIGURE 6—6. DC POWER MEASUREMENTS
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6.7.3 SLIDE MOUNTED CMD. REMOVAL AND REPLACEMENT

Refer to Figure 6—1 for the following procedure.

1. Remove the front panel®mounting screws®which are accessed through the

front panel air inlet slot at each side, and at the back of the inlet hole.

2. Remove the front panel.
3. Remove the Rack mounting screw®from each side of the Z Bracket®and pull

the device out of the rack on its slides.
( """"""" \'

; CAU‘NON i.
\-,-»-»----,-¢-

Because this device may be mounted in various cabinet configurations, care
shall be taken when extending the device from the rack to insure that the
cabinet and device remain stable and the cabinet does not overturn.

4.. Replace by following steps 1 — 3 in reverse order.

6.7.4 SPIN SPEED SENSOR REMOVAL AND REPLACEMENT

Perform the following procedure to remove and replace the Spin Speed Sens or.

Refer to Figure 6—7.

1. Press START switch to stop rotation of motor.
2. Set AC circuit breaker to OFF.
3. Remove top cover. Refer to paragraph 6. 7. l.
4. Raise base deck to maintenance position. Refer to Para ‘raph 6. 7. 2.

5. Using a 9/64 inch Allen screwdriver remove the sc ,‘eV which secures the

Spin Speed Sensor Assembly to the spindle housingé) .

6. Disconnect the Spin Speed Sensor cable connector@(EMP10) from the Servo

Coarse PWA connector EMS—P fiat the Mother Board. Numerous cable ties

will have to be removed to free the Spin Speed Sensor cable.

7. emove the Spin Speed Sens or®from the Spin Speed Sensor Mounting Bracket

. 1 by removing a small flat head screw
8. Install the new Spin Speed Sensor on the mounting bracket® Make sure the

alignment pin on the sens or is inserted in the bracket alignment hole

Secure with the flat head sore removed in step 7..
9. Connect the connector on the Spin Speed Sensor Cable ( EMPlO) to wire wrap

pins A24 through A28 of EMB—Pl on the Mother Board (t iree other cables are

connected to EM3-P1). Be sure to orient the connector®so that the unused pin

in the connector connects to pin A25 of EMS—P1. Replace cable ties tying cable

into cabling system.
10. Replace Spin Speed Sensor Assembly on bracket®

11. Replace Bracket®on Spindle Housing®
near

There is no tolerance adjustment necessary as the mounting holes of the

sens or and the bracket provide sufficient alignment accuracy for proper

operation of the sensor.

12. Replace Static Ground Brush @with a new one (optional, but desirable if a

new one is available). See Paragraph 6. 7. 5 for Removal and Replacement

procedure.
13. LoWer base deck, swing Electronics Module back into position and replace

top cover.
14. Restore power to unit.
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6.7t5 REMOVAL AND REPLACEMENT OE STATIC GROUND BRUSH
The Static Ground Brush rides on the bottom of the spindle and removes static elec-
tricity from the spindle assembly. The brush will eventually wear excessively but this
can be avoided if the brush is inspected for wear anytime the underside of the base
deck is being accessed for some other maintenance work. Replace the brush whenever
it starts showing signs of wear. The removal and replacement procedure is as follows.
1.
2.
3.
4.
5.

6.

7.

Press the START switch to stop rotation of the motor.
Set AC circuit breaker to OFF.
Remove top cover. Refer to paragraph 6. 7. l.
Raise the deck to maintenance position. Refer to paragraph 6. 7.2.
Refer tFigure 6—7. Remove the two screws @which retain the Static Ground
Brush .
Remove and replace the Static Ground Bruse. Align center of brush contact with
center of spindle within tolerance shown in Figure 6—7. (Note View A)
Replace and tighten the two screws ® which retain the brush to the Spin Speed
Sensor bracket
Perform steps 1—4 in reverse order.

SPIN SPEEO SENSOR STATIC GROUND

ALIGNMENT PlN

ALIGNMENT

SPINULE
CENTER

0.085 —O.105 \

mVIEW A

CONTACT CENTER
OF ITEM 10

VIEH A

0.085 » 0JOS->4 <—
EMB-Pl (ON MOTHER BOARD)

”‘_"\(1.2212;

FIGURE 6—7. REMOVAL AND REPLACEMENT OF SPIN SPEED
SENSOR ASSEMBLY

6.7.6 REMOVAL AND REPLACEMENT OF CARTRIDGE RECEIVER ASSEMBLY
Refer to Figure 6—8 which illustrates the parts called out in the following description.
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6.7.6.1 REMOVAL OF CARTRIDGE RECEIVER ASSEMBLY
Remove cartridge from the unit per section 2. 7.
Remove unit cover per section 6. ’7. 1.
To detach the front access door from the receiver assembly remove retaining
clip®u ing a small screw driver or long nose plier (both sides , and remove
the pin and bushing®from both sides. Store the three parts‘ , ® , and

in a safe place to avoid losing.
Loosen the four screws®enough to allow the cam plate©to clear the bearings

on one side.
Lift the receiver plate®on the side where the cam plate grooves have cleared
the bearings and shift it to the other side such that the cam plate on the other
side clears the bearin ‘s also. Lift the receiver assembly from the unit.
Disconnect the spring from the cam lever
Loosen the two set screws .
Remove cam lever@and nylon was ier@from shaft assembly .
Carefully slide the shaft assembly out of the bearing support U if shaft
assembly is to be replaced. If it is desired to emove the separator plate, it
is only necessary to slide the shaft assembl in the shaft support bearing
until the shaft assembly clears the support bearing.

6.7.6.2 REPLACEMENT OF CARTRIDGE RECEIVER ASSEMBLY
1.

C23 -

Carefully slide the shaft assembly®into the shaft support bearing©and thoughthe hole in the side of the base deck wall.
Slide the nylon washe1®onto the shaft.
Slide the cam lever® onto the shaft.
With the cam lever resting forward against the stop on the outside of the fixedpack receiver wall, adjust the roller height to 0 . 540 350.005 inch (1. 37 i—O. 01 mm)from the separator plate surface, with the roller oriented away from the spindle
center rather than towards the spindle center.
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_g§540 19.005 in
23710.0! mm

”“3

dikmmzz
'4— REAR OF UNIT

SPINDLE

'DO NOT REMOVE DOOR-~SHOWN REMOVED FOR CLARITY“IDENTICAL PARTS ON OTHER SIDE OF UNIT

(Xx—002} _ )

FIGURE 6—8. REMOVAL OF RECEIVER PLATE ASSEMBLY AND FIXED DISK PACK
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(£0942 )

PROTECTIVE DISK ON
TOP. THREE GOOD
DISKS BELOW

LOCATING FIXTURE

FIGURE 5-9. FIXED DISK PACK LO‘C’A’TING FIXTURE AND PROTECTIVE DISK

5. Tighten the two set screws @to 12 i1 lbf—in (1. 32 1:0. 1 Nm) torque.

NOTE
The stop on the shaft assembly®must be against the bearing supportand the cam lever®must be against the bushing to eliminate anyaxial looseness of shaft assembly when the set screws are tightened.

6. Re-attach the spring to the cam lever@ .
7. Re—install the receiver assembly in its forward-most position by placing thehearing wheelsCDin their respective cam plate slots at the rear end of the slots.Install the side with the non-loose cam plate first and then the side with theloose cam plate (its four retaining screws were loosened in step 4 of 6. 7. 6. 1).Tighten the four screws®which fasten the cam plate to the receiver top plate.9. On each side ire—attach the front access door to the linkage to the cam plateusing the ping? , the nylon bushing®and the clip® .

10. Close the cartridge access door and watch the pin on cam lever@ . Make surethat the pin on the cam lever goes into the groove in a nylon cam block mountedon the inside of the right (as viewed from the front of the unit) cam plate. Makesure that as the access door is opened roller lifts off the surface of the sep—arator plate®)and ends up 0.540 10. 005 inches (1. 3'7 i0. 01 mm) off the surfaceof the separator plate, as shown in Figure 6—8.
11. Replace the top cover per section 6. 7. 1.
12. Replace the cartridge in the unit.

00 .
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6.7.7 FIXED DISK MODULE REMOVAL AND REPLACEMENT
The fixed disk module is replaceable in the field only by adequately trained personnelusing the proper procedure and in an environment that is as clean as possible. Mini»mum conditions shall be a typical clean office type area where there is no smokingallowed during the replacement procedure. Better than this is" preferable. The fixeddisk module must be replaced as an assembly using a special locating fixture whichprovides the required locating; accuracy for installing the pack on the spindle. Thespecial locating fixture* that comes with the new pack* must be returned for reuse.

NOTE
The special locating fixture that comes attached to the fixed module
CANNOT be reused on the same pack at the drive site. If the fixed
module servo disks have too much ”runout" the fixture CANNOT be
reinstalled to properly center the fixed module. Both the fixed
module and the special, locating fixture must be returned to the fac-
tory and a new fixed module and fixture?set* must be obtained.

The following procedure should be followed meticulously when replacing the fixeddisk module. Refer to Figures 6—8 and 6-9 for aid in locating parts mentioned in theprocedure.

1. Place the unit in a clean environment as described previously.
2. Remove the cartridge receiver per Section 6. 7.6.
3. Remove the 6 screws which retain the separator plate® .4. Remove the separator late® .
5. Remove the 8 screws (fjwhich fasten the fixed module @to the spindle® .6. Lift the fixed module up and out.
7. Clean and inspect the spindle and fixed disk module area as detailed in section6. 7. 8. If there has been mechanical damage to the removed fixed module or ifthe carriage rail and bearings are dirty, clean and inspect per section 6. 6. 3.8. Lift the Velcro fasteners which secure the fixed module shipping container lid tothe container base and remove the lid. ‘

NOTE
Extreme care must be taken in handling of the fixed module to insure
that it is not damaged or contaminated by body contact or dirty envi—
ronment. If fixed module is dropped it must not be used but must be
returned.

9. Refer to Figure 6~9. To remove the Fixed disk module and locating fixture assem-
bly* from the shipping container, remove the four screws located at®and lift the
fixture/disk module assembly out using the fixture body as a hand, hold.

10. Carefully inspect the bottom of the disk module for contamination on the mounting
surface. Wipc clean with a lint free clean cloth.

11. Note the orientation of the plastic pins ©on the bottom of the fixed module. Place
the fixture/fixed pack assembly onto the spindle insuring that the plastic pins fit
into the slots (@in Figure 6—8) on the unit spindle hub. This align ent insures
that the holes in the spindle and captivated screws in the fixture at (Figure 6—9)
are also aligned. The fixed module hub shall fit firmly against the spindle hub.

12. Start the two screws®by hand making certain that they engage correctly with
the threads of the corresponding hole in the spindle. Advance the two screws al~
ternately to insure that the plate®is kept level relative to locating fixture. Tighten
the screws and torque them to 4 lbfwin (0.45 Nm). Rotate the fixture and fixed
module and inspect for any large observable radial or axial runout on the fixed
module. Close visual inspection of the fixed disks may show a radial runout

*Called ”Fixed Pack/Alignment Tool" in parts catalog in Section 7, Figure 6—9shows top View of pack and alignment tool.
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13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

of 0.01 inches * or .less which is within normal limits. Axial runout which is the
vertical disk displacement or wobble may also be observable but this should be
less than 0.005 inches *. The top disk which is a protective disk should be ignored
in this visual inspection.
If any excessive runout is observed loosen the two screws.and re—seat the
locating fixture/fixed module assembly on the spindle. When the ball on the bottom
of the fixed pack properly seats in the counter—sunk hole in the top of the spindle
shaft the radial and axial runout shall be within the limits defined in item 12 above.
Install the 8 screws@ (Figure 6--8) which were removed in step 8. Install these
in the holes marked 1 through. 8 in Figure 6—9. Tighten these 8 screws in numer—
ical order and in the torque steps specified. Torque the 8 screws in numerical
order using 4 lbf—in (0.45 Nm). Repeat the sequence using 7 lbf—in (0. 8 Nm) and
then again using 10 lbf—in (1.13 Nm).
The fixed module is now located to the unit spindle. Rotate the fixed module to
insure that there are no large observable radial or axial runouts on the fixed
module. If there are, remove the 8 screws and the two captive screws and start
over from step 12.
When the fixed module is located on the spindle, the locating fixture must be re-—
moved from the fixed module and s-indle.
Disengage the two captive screws (Figure 6—9).
Remove the 8 screws®which fasten the fixture to the fixed module (Figure 6—9).
The fixture is now free and can be lifted up and out of the unit. One disk which is
a protective disk comes off with the fixture. The remaining disk which is now
exposed is a good disk and care should be exercised to not drop anything on this
top disk. Do not get any moisture on or touch any of the disks in the fixed
module .
Replace the separator plate ® (Figure 6—8) back into the unit as soon as
possible. Replace and torque the 6 screws (CD that secure the separator
plate to 8 i1 lbf—in (0.9 10.1 Nm).
Install the locating fixture to the removed fixed module if available using the 8
screws atCE) (Figure 6—9).
Install the fixture and removed fixed module into the container and secure using
the 4 screws at@(Figure 6—9).
If the fixed module is not to be returned with the locating fixture, fasten the fix-
ture plate to the shipping container at two ”®" hole locations using two screws
supplied in the container.
Replace the cover on the container and lace back into the shipping box.
Replace the receiver plate assembly ( Figure 6—8) per Section 6. 7.6.2.
However, do not replace the top cover as called out in that section.
Check fixed disk module runout:

0 Disable servo per Section 6. 8. 5. 3.
0 Connect the input cable to external power source.
0 Install the AZPV or HFSV Head Alignment PWA (P/N 54226509) into the

Head Alignment Extender PWA (see Figure 6—28) and install the entire
assembly in the Electronics Module location EM4.

*These values cannot be actually measured but are given as a guide to show the order
of magnitude of the acceptable runout. Except in very rare instances, unacceptable
riuiout will be so great that it will be easy to discern when compared with the 0. 01
and 0. 005 values given here.
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27.

28.

Set AC power circuit breaker to ON.
Install the "CE ” cartridge (P/N 76204400) and activate Write Protect switcheslocated on the operator control panel.
Press START switch to start the drive and load the heads.Run the unit for 30 minutes with heads unloaded to purge fixed disk moduleof any contaminants.
Re—enable servo per Section 6. 8. 5. 3 and load heads.Connect the oscilloscope to TPIO of the Servo—Coarse PWA. Refer toFigure 6—lA.
Using a suitable jumper, ground TP9 of the Servo—Coarse PWA.Using either a field tester or the Head Alignment Extender PWA. Selectthe fixed Servo (select a head greater than 0).Observe the waveform on the oscilloscope. Peak to peak voltage should be2 Volts or less (see in- Figure 6-~9. 1).
Remove the jumper.
If the above specified 2 Volt limit is exceeded, the fixed disk module shouldbe replaced.

Perform the Initial Head Alignment Procedure given in Section 6. 8. 5.4. Performthe Certification of Fixed Media Procedure given in Section 6. 8.2.Replace the top cover per Section G. 7.1.

IV IOms

WWW”
OSCILLOSCOPE SETTINGS:

VOLT/DIV: l VOLT
TIME/DIV: IO ms
TREGGERING: INTERNAL POSITIVEPROBE CONNECTIONS: TPIO 0N SERVO-COARSE PHA

(399:;

FIGURE 6—9.1. VOLTAGE INDICATING AMOUNT OF FIXEDDISK MODULE RUNOUT
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6.7.8. PROCEDURE FOR CLEANING SPINDLE AND FIXED DISK MODULE AREA
In order to prevent head to disk contact, it is imperative that the disk module area
be cleaned. The following procedure assumes that the fixed disk module has been
removed from the device.

1. Carefully vacuum entire fixed disk module shroud area and parts removed from
the module area. This does n_9_t_ include the fixed module itself.

2. Using a wad of adhesive type tape, remove any particles not removed during
vacuuming. This can also be used to remove particles which have attached them—
selves to the spindle magnet.

3. Using a clean piece of lint free cloth dampened in media cleaning solution, care—
fully clean the spindle, giving particular attention to the reference surfaces to
which the fixed disk module and cartridge are mounted. Clean the receiver plate
(Item®Figure 6—8) and wipe all surfaces of the shroud clean of dirt and smudges.

6.7.9 READ/WRITE HEAD REMOVAL AND REPLACEMENT
Head/A rm replacement criteria are given in paragraph 6. 7. 90.

Perform the following procedure to remove and replace the heads. Refer to
Figure 6—10.

1. Press START switch to stop drive motor.
2. Set AC circuit breaker to OFF. Remove power cord from power source.
3. Remove the disk pack. Refer to paragraph 2. 8.
4. Remove the cover from the unit. Refer to paragraph 6. 7. l.
5. Remove the head connector retainerQin Figure Bell.
6. Unplug the head cable®of the head to e removed.
7. Remove the screw (Figure 6—10) which secures the head to be removed using

a 3/32 inch Ball Al en screwdriver. Hold the head arm with one hand while re—
moving the screw because the arm easily slips out of its mounting grooves and
it could fall and damage the head. Do not drop the screw or flat washer as it
may be drawn into the magnet assembly area.

8. While holding the head with the head cam arm®supported by the cam tower @
very carefully move it slightly clo lwvise and forward into the disk area until the
head/arm is clear of the carriage®and the cabl 2 clears the carriage. Move
the head/arm@to the spindle motor side of the carriage and then to the rear, up
and out of the unit.

( .............
:CAUflON 3

Do not allow heads to load against themselves. Gimbal springs are ex—
tremely delicate and easily damaged. Nothing should contact any head. If
head pad is touched, perform head cleaning procedure (finger prints can
cause head crashes).

9. Install replacement head/arm as follows:
a. From the spindle motor side, slide the head connector and cable‘@through

the vacant head/arm slot. Be careful not to let the connector slide across
the head of an adjacent head/arm.

b. With the head cam arm©supported by the cam tower , move the
head/arm toward the carriage until the head/arm is seated in the two
notches.1n the carriageCD(see Figure 6—10).

0. Using a 3/32 inch Ball Allen screwdriver install the screw Vhich secures
the head/arm to the carriage. Retain a hold on the head/arm until the screw
is in far enough to prevent the head/arm from coming out of the notches
in the carriage. Do not completely tighten the screw at this point in the
installation. Torque to 4 1/2 lbf—in (0.40 to 0. 51 Nm).
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(1. Connect the head connector to the Read/Write Preamp Board. Make sure
the connector is oriented so that the hole pattern matches the pin pattern,
otherwise pins could be bent when an attempt is made to force the connector
onto the pins.

10. Replace the head connector retainer (® in Figure 6—11).
11. Connect input power cable to external power source.
12. Set AC power circuit breaker to ON.
13. Perform Read/Write Head/Arm Alignment Check and Adjustment procedure

(paia. 6. 8. 5.4).
14. When alignment is complete torque the head securing screws per para 6. 8. 5. 4.15. Replace the Electronics Module in the unit with care.
16. Replace unit top cover.
17. Res ‘ore power to the unit.

6. 7.10 SERVO HEAD/ARM REMOVAL AND REPLACEMEN!’
1. Press START switch to stop drive motor.
2. Set the AC POWER circuit breaker to OFF.
3. Disc onnect the input power cable from external power source.
4. Open the pack access door. The pack need not be removed, however.
5. Remove the top cover.
6. Lift the Electronics Module and swing it to the side of the unit.
'7. Reir ove the two screws @which secure the cover to the Servo Preamp Assembly(Figure 6-11).
8. Ron ove the cover to the Servo Preamp Assembly. Slide toward carriage and thenup.
9. Remove the head cable from the cable clamp© .

10. Remove the head connector retainer 1Q .
11. Disconnect the Servo Head/A rm Cable connectors from the tie point plate®andthe Servo Preamp PWA .
12. Remove the Servo Head/A rm as described :11 steps 7 through 9 c of paragraph

6 . 7. 9.
13. Connect the head connectors to the Servo Preamp PWA and the tie point plate.Make sure each connector is oriented such that the hole pattern matches pinpatt rn, otherwise pins could be bent when an attempt is made to force the con—

nect r onto the pins.
14. Replace the Servo Preamp cover. Replace two screws® . Insert head cablesinto cable clamps (C) .
15. Replace the head connector retainer® .
16. Close the pack access door.
17. Connect input power cable to power source.
18. Set AC circuit breaker to ON.
19. Perform Servo Head Alignment Check and Adjustment Procedure (paragraph6 . 8. 5 . 4) .
20. When alignment is complete torque the head securing screws per para. 6. 8.5.4.21. Replace the Electronics Module in the unit with care.
22;- Replace the top cover.
23. Restore power to the unit.
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ALIGNMENT
OF ALL FIXED CARRIAGE

MODULE HIEADS HOLE

HEAD/ARM
ADJUSTMENT
SL

DISTANCES
N APPROX.EQUAL

HEAD ADJUSTMENT
HOLES

HEAD MOUNT
SCREW (SERVO

HEAD)

HEAD MOUNT
SCREW (READ/
WRITE HEAD)

READ/WRITE
HEAD CABLE ‘ (FIRST AND FIFTH HEADS

\ ONLY)

I g

1\ HEAD ALIGNMENT
75° A TOOL (P/N 75893963)

‘3: :52 :‘
' SHOWN ON FIRST HEAD/ARM

PO: ILLUSTRATIVE PURPOSES ONLY.
ACTUALLY, CABLE Is ON THIS SIDE
F02 HEAD/ARM lo, 0, I, 2, 3, 4 OR
0, I, 2, 3, 4, 5 (READ/WRITE HEADSL

FIGURE 6—10. HEAD/ARM REMOVAL

6—22

HEAD/ARM MOUNTING
NOTCHES

CARRIAGE WHEN HEADS ARE FLYING APPLY
LATERAL PRESSURE WITH LEFT
HAND HERE TO OFFSET RIGHT

HAND PRESSURE WHEN TIGHTENING
SCREWS.

0.05 In (I .3 mm) APPR.
INITIAL SETTING

SERVO HEAD CABLE

A CAUTION:
ALIGNMENT TOOLS ON SOME DRIVES
CANNOT BE ROTATED MORE THAN I500,
ROTATING TOOL BEYOND 150° MAY
DAMAGE HEAD SLOT OR ALIGNMENT TOOL.

AND REPLACEMENT AND ALIGNMENT
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6.7.11
General

The drive

CA
CL

SERVO PREAMP
COVER

SERVO HEAD CABLE
CONNECTOR RE
RETAINER ,

C ' HE POINT PLATE READ/WRITE HEAD CABLE
, CONNECTOR RETAINER

READ/WRITE
PREAMP COVER

READ WRITE
PREAMP PWA

SCREW (4)

BLOCK

FIGURE 6—11. SERVO HEAD/ARM ASSEMBLY

HEAD INSPECTION AND CLEANING

has a positive pressure filtration system that eliminates the need for
periodic inspection and cleaning of heads. The heads should be inspected for the fol-
lowing reisons only:

1. A prc blem is traced to a specific. head or heads; for example, excessive data
errors.

2. Head to disk contact is suspected. This may be indicated by an audible ping,
scratching noise, or a burning odor when the heads are over the disk area.

3 Cone nitric scratches are observed on the disk surfaces.
4. Contamination of pack is suspected (possibly due to improper storage of the pack).
5 The I

Do

ack has been physically damaged (possibly due to dropping or bumping).
CAUTION l

\ ,,,,,,,,,,,,,,‘

101; attempt to operate the media on another drive until full assurance is
made that no damage or contamination has occurred to the media.

Do not attempt to operate the drive with another media until full assurance
is made that no damage or contamination has occurred to the drive heads or
tot he shroud area.

75888331—Q 6-23



a. Head Inspection CAUTION \
I
I

\
|
\

Do not smoke when inspecting or cleaning heads. Use extreme care
to damage the head.
Do not touch the head pad or gimbal spring with fingers or tools.
If head must be .laid down, do not allow the head pad to gimbal sprin
touch anything.

Prior to removing head for inspection, use a bright directional light to in
while it is mounted on drive spindle. If pack shows signs of concentric so
any surface damage in data zone, reject pack. (Small'tick marks in the h<
zone are not cause for pack rejection).
Remove suspected head as described in the Head Removal and Replaceme

, and perform the suggedure. Refer to Figure 6—12 observe the head/arm
as follows:

ARM

ill

HEAD FAD FLYING SURFACE
FERRITE CORE@

GlMBAL SPRING

FIGURE 6—12. TYPICAL HEAD/ARM COMPONENTS
1. If reddish-brown oxide deposits exist on the head, replace or clean th

assembly.
If head appears scratched, replace or clean the head/arm assembly.
If head appears damaged, replace the head/arm assembly.
If the gimbal spring (it holds the head pad to the arm) is bent or dama
the head/arm assembly.

2.

3.

4.

CAUTION
\.............'

b . Head Cleaning
Head cleaning is a delicate procedure which is not recommended. It
not be undertaken unless it is absolutely necessary and then it shoul
performed by properly trained personnel only.

not

gto

spect pack
ratches or
>ad loading

nt proce—
sted remedy

(2 head/arm

ged, replace

should
:1 be

Refer to Figure 6-13 if head cleaning is required and perform the following proce-
dure. Use care not to damage any Pfilflflfiéb? head/arm assembly.

‘ CAUTION
In the following step, hold the 'édh'b‘i dust
the can. is not held upright, liquid propellant will be sprayed on the

\
\ l

’\ |
|

blow off all loose particles from the head pad (flying surface), from t
of the head pad, and from the holes in the head pad. Hold the nozzle or

remover upright (vertical)

Use super dry dust remover (see list of Maintenance Tools and Materi

. If
nead.

als) to
e edge
le-fourth

h

to one—half inch. (6 to 12 mm) from the head pad. Spray with a back and forth
motion across the head pad, making certain to hold the can only in a v
position.

6—24

artical

75888331—Q



CURVED END OF HEAD PAD

FLAT
SURFACE

DIRECTION
OF MOTION

DIRECTION
F MOTION

K.

MEDIA CLEANING SOLUTION
,_-___\fgllzd ‘,

HEAD ARM ASSEMBLY

FIGURE 6~13. HEAD CLEANING MOTION

2. Clean a smooth, flat working surface, for example, a glass or formica table top.
3. Place a new, unpunched, clean computer card with the back side up (printing

down) on the clean flat working surface as shown in Figure 6-~13.

CAUTION I

Care should be taken to avoid excess cleaning solution. Excess solu-
tion on the head cable may remove the plasticizer and make the cable
stiff. A stiff cable reduces the flexibility of the head pad and could
cause broken wires.

4. Moisten a small area in the center of the card with media cleaning solution.
(refer to the list of Maintenance IoolsandMaterials).

‘ CAUTION
ins pect the media cleaning solution for contamination, rust, dirt, etc.
Do not use contaminated solution.

5. Very carefully place the head pad flying surface on moistened area and move head
pad from moistened area to dry area in a zig—zag motion as shown in Figure 6—13.
Move head in a direction away from curved end of head pad. If it is moved in the
opposite direction the sharp edge of the curved end will cut into the computer card
and 1 revent movement and proper cleaning.

NOTE
Di scoloration of media cleaning solution and computer card indicate that
OX1ClC particles are being removed from head pad flying surface.

6. Repeat steps 3, 4, and 5 using a clean computer card and clean media cleaning
soluticn each time until no discoloration on card is present.

7. After liscoloration has ceased, inspect head to determine that oxide deposits
were iemoved. If deposits remain but show signs of being removed, repeat
cleaning procedure until deposits are removed.

8. Blow ( FF heads again using super dry dust remover as in step 1. Be sure all
lint and dust are removed.

9. If oxide deposits cannot be removed, replace head/arm assembly.
10. If oxide deposits were removed and head passes inspection according to the

Head/Arm Replacement Criteria, reinstall head.
11. Follow Head Replacement procedure to install cleaned head or a replacement

head as required.
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C.

A head/arm assembly requires replacement if any of the following cond

l.

2
3.
4:.

5
6.

6.7
Perform the following procedure to remove and replace the Spindle Mot
Refer to Figure (3—14.

1.

2.

ll.

12.

13.
14.

15.

6—26

Head/Arm Replacement Criteria
itions exist:

Consistent oxide buildup on the same head, indicating repeated head to disk
contact. It should be noted that a new head should not be installed unless the
disk is also replaced, since a new head would not likely fly over a damaged
surface.
Appreciable oxide buildup which cannot be removed.
Scratches on the head flying surface.
lmbedded particles in the head pad flying surface.
Bent or damaged gimbal spring.
Any apparent physical damage to head/arm assembly.

.12 SPINDLE MOTOR REMOVAL AND REPLACEMENT

Perform the procedures given in paragraphs 6. 7. l and 7. 7. 2.
Disconnect the motor wires which go to the Relay Control Board. S
6—14 which shows the three wires @ which go to RCTBZ.
Remove the Spindle Drive Belt CD .
Remove the motor belt drive pulley
the pulley collar using a 5/32 inch Allen screw driver.

or Assembly.

ee Figure

To do this loosen the set screw @in

Using a 9/64; inch Allen screw driver remove the four screws which secure
motor to the motor base plate. Remove the motor from the unit.
Install the new motor. Orient the motor so that the wires exit the motor toward
the side of the unit rather than toward the middle from. the unit.
Secure the motor to the base plate using the screws removed in Step 5.
Torque screws to 16 :1 lbf—in (1.8 ”10.1 Nm).
Replace the motor belt pulley. See Figure 6—14.. Using a good scale for
measurement position the pulley so that it is mounted on the shaft v ith the edge
of the pulley 0.280 inches (7. 1 mm) away from the plate surface as
Torque the screw in the collar to 64 lbf—in (7.2 Nm).
Reconnect the wires as shown in Figure 6—14.

shown .

Position the smooth side of the drive belt around the spindle pulley. Hold the
belt taut around the pulley while performing the next step so the belt does not
slip off pulley.
While maintaining hand tension on the belt, roll the belt onto motor
manually rotating the spindle pack hub in a counterclockwise direct
the spindle pulley several revolutions to seat the belt on the pulley.

pulley while
ion. Rotate

Lower the deck to its normal position. Insert the screws which fasten the unit
to the shock mounts at the front of the unit. Swing the Electronics Module
back into place carefully.
Install the top cover.
install the disk pack.
Restore power to the unit.
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/=3E (YEL) RCTBZ‘O4

(BLU) RCTBZ-OZ
C (RED) RCT82-03 ]@

MOTOR

Juana

MOTOR MOUNT PLATEIUDD[]0M /.
“L
l

0.280 in (7.1mm)

FIGURE 6~1A. DRIVE MOTOR ASSEMBLY

6.7.1? BLOWER REMOVAL AND REPLACEMENT

1. ss START switch to stop rotation of motor.
2. nove AC power plug.
3. AC circuit breaker to OFF.
4. 10ve top cover. Refer to paragraph 6. 7. 1.
5. se deck assembly to maintenance aosition per 6. 7.2.
6. IOVG screws and washers®,® ,83 and . See Figure 6—16.,
7. move blower electrical connectiom and in Figure 6-16.
8. Pull the blower toward the side of the unit to dislodge the blower muzzle from

colling manifold. Remove the blower from the unit.
9. :all the replacement blower assembly in the unit. Orient the electrical lead

wires as shown in Figure 6—16.
10. Secure the blower assembly to the intake manifold using the screws and washers

removed in step 6. V
11.. meet the blower lead wires per Figure 6—16.
12. ver the deck from the maintenance position. Ike—install the screws which

ure the deck to the front shock mount.
13. lace the Electronics Module in its place in the unit.
14.. Ref lace top cover.
15. lace AC power cable.
16. AC circuit breaker to ON.
17. Restore unit to normal operation.

75888331—Q 6—27



(:XEOEBE :»

FIGURE 6—15. SPINDLE REMOVAL AND REPLACEMENT

5/
2N5}

«“2

LOCKWASHER 0
PLAIN WASHER a

BLACK
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FIGURE 6—16. BLOWER ASSEMBLY
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6.7.14

Refer to F

The
this
be r
is nc

Remov

0
1

%
m

o
.

o
.

.

SPINDLE REMOVAL AND REPLACEMENT
igure 6—15 as an aid in understanding the following‘description.

NOTE
fixed disks are removed and replaced with a new disk pack as part ofprocedure. If possible, the information stored on the fixed disks shouldatrieved and stored elsewhere before beginning this procedure. If thist done the information on the fixed disks will be lost.
e AC power from the unit.

Remove disk cartridge per Section 2. 7.
Remove top cover per Section 6. 7. 1.
Remove the receiver assembly per Section 6. 7. 6.
Remove the fixed disk module per Section 6. 7. 7 and perform cleaning andinspection as outlined in Sections 6. 7. 7 and 6. 7. 8.

6 . Elevat
7 . Rotate

the bel

3 the base deck per Section 6. 7. 2.
the spindle by hand and move the belt toward the edge of the pulley until* comes off. Remove speed transducer/static ground bracket from SpindleHub. Remove slotted disk from bottom of spindle pulley. See Section 6. 7.4.Lower

8 . Rotate
the deck to normal position.
the s indle hub® by hand Lmtil the three holes B in the hub line up withthe screws .

9. Us1ng a size 3/16 in h hex wrench remove the three screws@) .10. Remov 3 the spindle from the imit.

CAUTION
The spindle is delicate, precision equipment. Do not
drop, bump or jar. Do not touch spindle housing bare
metal surfaces as perspiration will etch precision surface.

11. Insert the new spindle in the holeLEfin the base deck and line up the holes in
spindle with the holes in the base deck and at the same time insure that the Spin
Speed Sensor bracket mounting slot®in the spindle housing is oriented toward
the drive motor.

12. Install
13. Torque

3/16 in
14. Raise t

the three screws©which secure the spindle to the base deck.
the screws to 100 lbf—in (11.8 Nm). A torque wrench which accepts a
sh hex driver wrench is required.
he base deck assembly per Section 6. 7.2.

lb. Reinstall the slotted disk and the speed transducer/static ground bracket
(including the Spin Speed Sensor) on the spindle.

16 . Positio 1 the smooth side of the drive belt around the spindle pulley. Hold the
belt taut around the pulley while performing the next step so the belt does not
slip off the pulley.

17. While maintaining hand tension on the belt, roll the belt onto the motor pulley
while manually rotating the spindle pack hub in a counterclockwise direction.
Rotate

18 . Lower
the spindle pulley several revolutions to seat the belt on the pulley.
the deck to its normal position. Insert the screws which fasten the unit

to the mock mounts at the front of the unit. Swing the Electronics Module back
into place carefully so as not to pinch any wires.

19. Install
20 . Install

the new fixed pack per Section 6. 7. 7.
the disk cartridge.

21. Restore power to the unit.

6.7.15 REMOVAL AND REPLACEMENT OF POWER SUPPLY, PWA BOARDSAND FUSES
Refer to Figure 6~17.

75888331—2
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6.7.15.1 PWA REMOVAL AND REPLACEMENT
Proceed as follows to remove the two PWA boards.

1. Stop and power down per 2. 3. 3 and 2. 3.4.
2. Remove the Power Supply from the drive per Section 6. 7. 15. 3.
3. Remove two screws 0 free the power transistor PWA @.
4. PWA plugs into a printed circuit board connector mounted on P‘

Remove PWA from this connector.
5. Perform steps 1 ~ 3 in reverse order to install new transistor PW
6. To remove the capacitor mount PWA remove the power transist

as given in steps 1 - 3.
7. Disconnect the 81pin connector @from PWA ®
8. Disconnect the three single quick disconnect terminals @from PV
9. Remove screw which se ures the end capacitor to the power en]

10. Remove the eight screws @which secure the capacitor mount PW
supply chassis.

11. Slide the PWA (12) out of the power supply.
12. To install Power supply boards perform the steps 1 — 10 in revers
13. Replace Power Supply in the drive.
14. Connect drive to power source and restore to normal operation.

6.7.15.2 FUSE REMOVAL AND REPLACEMENT
Fuses Fl, through F8 are mounted in the power supply (four in front, i
F1 thru F51 are easily accessable should it be necessary to replace one
Removal of F5 thru F8 requires removal of the power supply from the
6.7.15.3). Some units have F9 and F10 mounted in fuseholders in
CR1 to P5 (in those units which have P5). See Figure 647.1. To
steps 1—-6 and 8~12. To remove and replace a power supply fuse p]
1. STOP and power down drive per 2.3.3 and 2.3.4.
2. Remove AC line cord from power source.
3. Remove top cover.
4. Swing Electronics Module out to Allow deck to be raised.
5. Raise deck assembly to maintenance osition.
6. Remove desired fuse @or (33) (or in some units). Replace
7. To remove or remove power supply per 6.7 . 15. 3. Repla

Power Supply.
8. Lower deck assembly to normal position.
9. Swing Electronics Module back into place.

10. Replace top cover.
11. Connect AC cord to power source.
12. Restore unit to normal operation.

6.7.15.3 POWER SUPPLY REMOVAL AND REPLACEMENT
To remove and replace the Power Supply Assembly perform the fol

NAQ2 .
A
or PVP‘A

1A e
)ply chas sis .
A to the power

e order.

our in the side).
(see Figure (5-17).

base pan (para.
the wires from
replace follow
"oceed as follows.

with good fuse.
L06 bad fuse. Replace

lowing procedure .
1. STOP and Power down the drive per 2.3.3 and 2.3.4. Remove AC line cord from

power source.
2. Remove the top cover. Refer to Paragraph 6.7. 1.
3 Remove the four screws which secure the power supply to the base pan. These

are removed from the under side of the unit. Push power supply toward front of
unit as far as it will go.

4. Disconnect the frame ground wire at power supply end.
5. Swing out the Electronics Medule to allow deck to be raised. Refer to paragraph

6. 7 . 2 .
6. Raise the deck assembly to maintenance position.
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Disconnect the four connectors PSlPl @ , PSIPZ <2) , and PSlP3 @and PSlP4 @ .
Remove the power supply from unit.
Install p wer supply back in its place in the drive.

. Perform steps 7 through 1 in reverse.

6.7.16 HEADS LOADED SWITCH REMOVAL AND REPLACEMENT
1. STOP and Power down the drive per 2. 3. 3 and 2.3. 4. Remove AC Power cord

from povs er source.
2. Remove top cover. -
3.. Identify label) heads loaded switch leadwires. Disconnect the lead wires at the

switch terminals.
4. Remove :he two screws and washers which secure the heads loaded switch to

its mouning bracket.
5. Position the replacement switch on mounting bracket (pretravel adjustment

bracket must be Luider switch actuator arm). Loosely secure switch to the
bracket using two screws and washers.

6. Perform Heads Loaded Switch Adjustment procedure starting at step 8 (refer
to paragraph 6. 8. 3).

O
L

O
O

O
'Q

o
a

:

ROTOATED
180

FIGURE 6—17. POWER SUPPLY ASSEMBLY
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FIGURE 6~l7.l. 50/60 HZ POWER SUPPLY ASSEMBLY
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6.7.17
Refer to Figure 6~18 and 6—19 for the following removal and replac
5.1.

b.
c.

h .

k.

m .

n.

6-32

ACTUATOR MAGNET REMOVAL AND REPLACEMENT

Position the START/STOP switch to the STOP pesition and w;
READY light to stop blinking. Set AC circuit breaker to OFF
Remove the top cover per 6.7.1.
Remove the Power Amplifier mounted on top of the Actuator l\
the plastic cover (Figure 6-2) and then remove the four scre
stand—offs that fasten. it and move it aside being careful not t
kink the wires connected. to it.
R move the two screws (9 wl ‘ch fasten the Velocity transdu

to the voice coil magnet *
Slide the Velocity Transducer ’iousing out of the Actuator Ma
Remove the Heads Loaded switch per paragraph 6.7.17.
If the carriage is not to be removed, the carriage complete w1
be secured in its rearmost position prior to removal or replac
magnet. This insures that the heads are not unintentionally l
the disks or allowed to slip off the head cam towers. Securing
can best be done by taping the carriage bearing support (see
to the tope of the bearing plate. The Electronics Module side
obstructed and therefore the most convenient side to tape.
Remove the four screws which fasten the actuator magent
This requires a 4/32 in. hex driver tool.
Carefully slide the magent to the rear of the drive. Be ver
damage voice coil or the velocity transducer magnet core ( F
which is attached to the carriage and protrudes through the
transducer hole in the actuator magent.
To replace the actuator magent carefully insert the velocity t
magnetic core ( , Figure 6~19) into the velocity transducer
actuator magnet.
Carefully insert the voice coil into the circular slot in the fac
actuator magnet as the magnet is being slide forward.
Insert the front locator pin on the base deck into the groove
bottom of the actuator magent and slide the magent forward u
pin slides into and is firmly seated at the rear of its groove z.
magnet mounting holes line up with the holes in the base decl
Fasten the actuator magnet to the base deck with the four he
removed in step e.
Insert the Velocity Transducer housing into its hole in the A
while guiding the core into its hole in the transducer housing.
Replace the Velocity Transducer housing and secure it to the
Magnet using the two screws removed in step 0.
Install the Power Amp PWA which was removed in step b. Fas
four screws.
Fasten the Head Load Switch bracket to the Actuator Magnet
screws removed in step e. Reconnect the switch lead wires.
Adjust the Head Load Switch per paragraph 6.8.3.
Adjust the carriage restraint blocks per 6.8.6.

ement procedure.

lit for the

agnet. Remove
NS and four
0 excessively

381‘ housing

gnet .

th heads shall
ement of the
jaded onto
; the carriage

Figure 6—2)
is least

:aret‘ul not to
Figure 64.9)

velocity

ransducer
hole in the

e of the

at the front,
ntil the rear
nd the four

..
x.

at head screws

:tuator Magnet

Actuator

ten down with

using the two

75888331~W

to the base deck.



t. If a n
magnc

u. Set tl
v. Start

diagn

6.7.18
a. Press

b. Remow
c. Remow
d . Remox

Sectic
e. Discm
f. Using

lead 5

ew magnet is being installed remove the carriage lock pin from the old
t and install it on the new magnet.

1e AC circuit breaker to ON.
the spindle and return the unit to the system for testing using system
ostic routines.

CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT
STOP/START switch to stop the unit operation and remove AC power

from the unit when READY lamp has stopped blinking.
re top cover per 6.7.1.
re the head arms from the carriage per Sections 6.7.9 and 6.7.10.
re the velocity transducer housing and actuator magnet as described in
n 6. 7. 17.
inect the voice coil lead connector. See Figure 63—19.
a screw driver remove the two screws @ that secure the voice coil
upport bracket to the base deck.

g. Remove the tape that was used to secure the carriage while the magnet was

h. Remm

k . Clean
1

m . Make

n. Secur

p . Move

q
r.
s. Perfo
t
u

Repla
Place

6.7.19

a. Press
READ

I‘GIllOV

hand
the b
If a n
Remm
instal

Instal
and u
coil 16
the V

ed.
re the voice coil by moving it to the rear of the unit with the right
while guiding the voice coil lead support bracket around obstacles on
3.86 deck with the left hand.
ew carriage is to be installed it must be installed without any head arms.
re the Velocity Transducer Magnet Core from the removed carriage and
I it on the new carriage per Section 6.7.20.
the carriage bearings and rails per Section 6.7.20.

1 the carriage assembly in the unit, guidii’ig the bearings onto the rail
nder the bearing plates with the right hand while guiding the voice
ad bracket around obstacles with the left hand. Be careful not to bend
elocity Transducer Magnet Core.
sure the carriage moves freely as described in step 3 of Section 6.6.3.

Re-clean the bearings and rails if necessary.

step (
Instal
6.7. 1

coil d
Instal
Re—co

e the voice coil lead support b “acket with the two screws removed in
above.

I the actuator magnet and velocity transducer housing per Section
7.
the carriage over its full travel several times to insure that the voice
oes not drag or touch the actuator magnet.
l the head arms per Sections 6.7.9 and 6.7.10.
nnect the voice coil connector.
”m the head alignment as described in Section 6.8.5.4.
ce top cover.
the unit in operation in the system.

REMOVAL AND REPLACEMENT OF THE CARRIAGE CENTER RAIL
AND/OR SIDE BEARING

STOP/START switch to stop unit operation and remove AC power when
Y indicator stops blinking.

b. Remove top cover per Section 6.7.1.

758883314

NOTE
If carriage center rail@(Figure 6—2) only is to be
replaced perform steps c through k.
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c. Remove the velocity transducer housing and actuator magnet p
6 . 7 . 17 .

(1. Remove the carriage assembly per Section 6.7.18.
e. Raise the base deck to the: maintenance position as described it

6.7.2.

To remove the center rail (A) proceed as follows (see Figure 6—20):
f. Remove screw which secures the carriage rail @.
g. Remove the carriage rail (19 from the unit.
h. Before installing the carriage rail in the unit inspect to see the

and free from all contamination.
i. Install the carriage rail in the unit.

When installing the screw which secures the carriage rail put t
cement on the screw and torque it to 1.25 i0.25 lbf—in (0.14 :0

NOTE
This torque specification is critical and should be
rigidly adhered to.

k. Lower the base deck assembly and secure it per Section 6.7.2.
To remove and replace the side bearing plate ® proceed as follows
6—20):

1. Remove screw and remove the air baffle E .
m. Remove screws and remove bearing plate .3 .
n. Install new bearing plate and secure with screws .
0. Replace the air baffle and secure with screw
To remove and replace the plate assembly ® proceed as follows (se
6—20):

p. Remove the two screws © and remove the plate assembly @ .
q. Install the new plate assembly and secure it with the two s
r. Replace carriage assembly per section 6.7.18.
s. Replace transducer housing and actuator magnet per section 6.

6.7.20 REMOVE AND REPLACEMENT OF VELOCITY TRANSDUCER
For the following procedure refer to Figures 6—18 and 6~19.
a. Position the START ISTOP switch to the STOP position and wait

READY light to stop blinking. Set AC circuit breaker to OFF.
b. Remove the top cover per 6.7.1.
0. Remove the two screws ® which secure the Velocity Transduc

to the voice coil. magnet (Figure 6-18) .
d. Unscrew the Velocity Transducer Magnet Core (F) from the rea

carriage using a 3/16 inch open end wrench.
e. Remove the Velocity Transducer Housing and Core together.
f. Disconnect the Velocity Transducer Connector.
g. To replace the Velocity Transducer Assembly insert the core a]

together into the hole in the actuator magnet.
h. Screw the core into the hole in the back of the carriage and fig

in the hole using a 3/16 inch open end wrench.
i. Replace the top cover.
3'. Restore power to the unit and place in operation in the system
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FIGUFE 6—18. VELOCITY TRANSDUCER AND ACTUATOR MAGNET REMOVAL

Fl

75888.

MAGNET ASSEMBLY

HEAD’ARM ASSEMBLY \
\\\ \

\ \
\

IV
_ I

'3“

‘

“NI—
S.

‘J
I
"
\
\
‘ O»9

I
. \I

[A .— \ ‘4
/ \ / 6/,

/ .‘ /'- ._ .p/ ~I, » AS\
_

v
2

*»
.\

k
y
fl
\\

i
\

SUPPORT BRACKET G)

-____\ VELOCITY TRANSDUCER(_x_27_au_J MAGNETIC CORE

SURE 6~19. ACTUATOR ELEMENTS (POWER AMPLIFIER REMOVED)

33 1~Q



6.7.21

To remove and replace the cartridge access door .lock solenoid, proceed E
Refer to Figure 6—20. 1 for visualization of the part names used in the des
a.

b.

c.

d .

1‘
50

{3
‘0

9
.

.

it

6-36

AIR RAFFLE @

@3033} 3

FIGURE 6—20. CARRIAGE RAIL REMOVAL AND REPLACEMENT

REMOVAL AND REPLACEMENT OF CARTRIDGE ACCESS DLOCK SOLENOID

Stop the operation of the unit. Wait until the spindle has completely st
Do not remove AC power from the unit.
Refer to Figure 2—1. Lift on the door release slide®and puH open th
access door ( Ein Figure 6-20. 1). If door will not open refer to Sect
Proceed with next step when the door has been opened and AC power i
Remove the five screws (DBusing a 1/4 inch nut driver. Save the screw
Move tab in direction s own by arrow in order to retract solenoid p
While holding the solenoid plunger retracted, lift latch cover plate©f
door
Remove the wires from the solenoid ( ® ) electrical connection tabs.
temove the two screws®which secure the solenoid to the cover pl

card the old solenoid but retain the bracket .
Install the new solenoid to the cover plate using bracket® and secu
two screws® .,
Adjust the positions of the solenoid and bracket to the dimensions I, J
shown in Figure 6-20. 1. Position the solenoid relative to the brac
plunger does not contact its mounting bracket and so the tip of the plu:
through the hole in the bracket when not retracted but does not extend
end of the bracket when the plunger is retracted.
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k. Tighten the mounting hardware.
l. Connect the two wires which were removed from the old solenoid to the propertabs as illustrated in View Z — Z in Figure 6—20. 1.
m. Install the latch cover g late assembly to the access door. To do this, lift up onthe door release slid @and pull back the solenoid plunger so it will clear theshouder at the bottom of the door release, and then let the solenoid plungerreturn to resting position when the cover plate is properly in place.11. Install the five screws removed in step d but allow them to remain loose. Positionthe Jottom edge of the cover plate against the protruding edge at the bottom of theaccess door. Move the cover plate sideways until the solenoid bracket is againstthe Side of the door release slide. This reduces the play in the door release slide.0. Tighten the cover plate mounting screws.
p. Chec< to see that the door release slide will operate the release catch properlywhen the solenoid plunger is pulled back with tab
q. Install a cartridge if it was removed at the beginning of this procedure.r. Close the cartridge access door. The unit is ready for normal operation.s. Restc re AC power to the unit and make sure the access door can be opened.t. Activate the START switch to operate the unit.

DIMENSION INCHES mm
1' onssiomit 13910.3

RED WlREJ 27610.01 70.10103
K 0.68 10.01 17.27103

V’DIMENSION APPLIES AT REAR 2 WHITE WIREEND OF SOLENOID ONLY ASSHOWN
,__..... VlEWZ-ZlXXZSlli 1'

FIGURE 6~20.l. CARTRIDGE ACCESS DOOR SHOWING LATCH LOCK SOLENOID
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6.7.22 H
Head-to—disk
6~20.2. Hea
in the operat
that can be c
perform the

FIGU

75888331-U

EAD-TO-DISK CONTACT RECOVERY PROCEDURE
. contact recovery procedure is described in the flow chart of Figure
d—tOvdisk contact recognition procedure is described in Section 2. 10
ing procedure section. There is nothing in the following procedure
1ccomp1ished by the operator. A maintenance person is required to
recovery procedure.

IS
CONTACT ON

INSPECT ALL CAR-
TRIDGES ON SITE
FOR HEAD—TO—OISK
CONTACT.
(SEE NOTE 2)

IS
CONTACT ON

FIXED MODULE
9

YES

IS
CONTACT

HEAVY ? (SEE
NOTE 1)

YES @

NOTE I: A "HEAVY" HEAD CONTACT IS ONE IN WHICH
THE ALUMINUM SUBSTRATE OF THE DISK IS
VISIBLE IN THE CONTACT AREA.

NOTE 2: SOME LIGHT DINGS AROUND THE OUTSIDE
EDGE OF THE DISK ARE TO BE EXPECTED
FROM NORMAL USE. DO NOT USE CAR-
TRIDGE IF HEADS ARE KNOWN TO HAVE
CONTACTED OR APPEAR TO HAVE CON-
TACTEO.

IS
FIXED

DISK COPY
VAILABL

7

““‘\
CEE‘L/

RE 6—20.2. HEAD—TO—DISK CONTACT RECOVERY PROCEDURE
(SHEET 1 OF 3)

6'-37.1



—*I
REMOVE ALL HEADS
(SECTIONS 6 7.9

5.7.10
INSTALL NEW HEADS

(SECTIONS 6.7.9 A
’ 6.7.10)

REMOVE ALL HEADS
(SECTIONS 6.7.9

3. 6.7.10)

REMOVE CARTRIDGE
RECEIVER
(SECTION 6.7.6)

REPLACE ABSOLUTE
FILTER

(SECTION 6.6.1)

INSTALL NEH HEADS
(SECTIONS 6.7.9

6 6.7.10)

REMOVE FIXED
MODULE

(SECTION 6.7.7)

REMOVE FIXED MODULE
(SECTION 6.7.7) DISCONNECT AIPI

AND PURGE UNIT
FOR 30 MINUTES

REPLA

(SECTION 6.6.1)

E ABSOLUTE
FILTER

CLEAN MAGNET AND
VOICE COIL

(SECTION 6.6.2)

CLEAN SPINOLE AND
FIXED DISK MODULE
SHROUD AREA

(SECTION 6.7.8)

POWER DOWN,
CONNECT AIPI,

THEN LOAD HEADS

DISC
AND
FOR

DNNECT AIPI
FURGE UNIT
30 MINUTES

CLEAN SPINDLE AND
FIXED DISK MODULE
SHROUD AREA

(SECTION 6.7.8)

CLEAN MAGNET AND
VOICE COIL

(SECTION 6.6.2)

ALIGN ALL HEADS
(SECTION 6.8.5.4)

CON
THEN

HER DOWN,
ECT AIPI,
LOAD HEADS

CLEAN CARRIAGE
RAILS AND BEARINGS

(SECTION 6.6.3)

CLEAN CARRIAGE RAILS
ANO BEARINGS

(SECTION 6.6.3)

RESTORE DATA IF
COPY IS AVAILABLE

ALIG
(SECT

ALL HEADS
ION 6.8.5.4)

REPLACE FIXED
MODULE

(SECTION 6.7.7)

REPLACE FIXED
MODULE

(SECTION (6.7.7)

I_.___
r- ... _.
\EELSL.)

6—'37.2

FIGURE 6-20.2.

RETRY

REST
FIXE

COPY

DRE DATA TO
D MEDIA IE
IS AVAILABLE

INSPECT AND CLEAN
CARTRIDGE HEADS
(SECTION 6.7.1I).
IF IN DOUBT OF THE
CONDITION OF ANY
HEAD, REPLACE WITH
A NEW HEAD.

LEEL)

C RETRY

HEAD-TO-DISK CONTACT RECOVERY PROCEDURE
(SHEET 2 OF 3)
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n

REMOVE ALL HEADS
(SECTIONS 5.7.9

& 6.7.10)

REMOVE CARTRIDGE
RECEIVER

(SECTION 6.7.6)

CLEAN SPINDLE
(SECTION 6.7.8,

STEP 3)

CLEAN MAGNET AND
VOICE COIL

(SECTION 6.6.2)

CLEAN CARRIAGE
RAILS AND BEARINGS

(SECTION 6.6.3)

INSPECT FIXED
HEADS

(SECTION 6.7.1I)

IEAVY"
CONTAMINATION YES
ON ANY FIXED

HEAD?

NO REPLACE FIXED
MODULE

(SECTION 6.7.11)

CLEAN FIXED HEADS
(SECTION 6.7.11). IF
IN DOUBT OF THE
CONDITION OF ANY
HEAD, REPLASE HITH
A NEH HEAD.

RE PLACE CARTRIDGE
RECEIVER

(SECTION 6.7.6)

I

INSTALL NEH
CARTRIDGE HEADS

(SECTIONS 6.7.9 AND
6.7.10).

INSTALL FIXED MEDIA
HEADS

(SECTIONS 6.7.9
A 6.7.10)

I
INSPECT ABSOLUTE
FILTER. IF IN
DOUBT OF THE CONDI—
TION OF THE FILTER,
REPLACE WITH A NEW
FILTER (SEC. 6.6.1).

I
DISCONNECT AIPI AND
PURGE UNIT FOR 30
MINUTES

POWER DOWN,
CONNECT AIPI, THEN

LOAD HEADS

ALIGN ALL HEADS
(SECTION 6.8.5.4)

RESTORE DATA IF
COPY IS AVAILABLE

(TEES)

RETRY

REMOVE CARTRIDGE
HEADS

(SECTIONS 6.7.9
8' 6.7.10)

“—7
PO'lR DUNN.

CONNECT ALPI,
THEN LOAD HEADS

I
REMOVE CARTRIDGE

RECEIVER
(SECTION 6.7.6)

AL IGN CARTRIDGE
HEADS

(SECTION 6.8.5.4)

CLEAN SPINDLE
(SECTION 6.7.8.

STEP 3)

DUMP FIXED MEDIA
NTO

CARTRIDGE

CLEAN MAGNET AND
VOICE COIL

(SECTION 6.6.2)

REMOVE FIXED
MEDIA HEADS

(SECTIONS 6.7.9
8: 6.7.10)

I
CLEAN CARRIAGE

RAILS AND BEARINGS
(SECTION 6.6.3)

INSPECT AND CLEAN
FIXED HEADS
(SECTION 6.7.11).
IF IN DOUBT OF THE
CONDITION OF ANY
HEAD, REPLACE WITH
A NEH HEAD.

REPLACE CARTRIDGE
RECEIVER

(SECTION 6.7.6)

I
INSTALL FIXED
MEDIA HEADS

(SECTIONS e 7.9
& 6.7.10)

INSTALL NEH
CARTRIDGE HEADS
(SECTIONS 6.7.9

& 6.7.10)

ALIGN HEADS
(SECTION 6.8.5.4)

INSPECT ABSOLUTE
FILTER. IF IN
DOUBT, REPLACE
FILTER.

RESTORE DATA TO
FIXED MEDIA

DISCONNECT AIPl
AND PURGE UNIT
FOR 30 MINUTES

RETRY

FIGURE 6—20.2. HEAD-TO—DISKBCONTACT RECOVERY PROCEDURE
(SHEET 3 OF
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6.8 DRIVE TESTS AND ADJUSTMENTS

6.8.1 GENERAL
The tests and adjustments contained in this subsection are those which eve]
must pass to be considered operationally acceptable.

If a more detailed test or adjustment procedure is needed to isolate a malf
refer to the Trouble Analysis Aids procedures which follow these procedur

6.8.1.1 MANUAL HEAD POSITIONING

Manual head positioning with spindle not up to proper speed should NEVER
Manual head positioning with power on and disk pack up to speed is not rec
unless required by maintenance procedure or loss of servo control makes 1
necessary.

1. Should manual loading at the heads be unavoidable, observe the followi
precautions during manual carriage operation.
0 Make certain that heads will unload or are unloaded before turning
o If power to drive motor is lost while heads are loaded and voice cc

wires are disconnected, immediately retract carriage. Otherwise
crash when disk speed is insufficient to enable heads to fly.

a When positioning heads, do not use excessive downward force on v
0 Before reconnecting voice coil leadwire connector, make sure ling

tools are clear of coil and actuator.
a Do not use CE disk pack unless specifically directed to do so. Use

type of pack called for in the maintenance procedure.
2. Install a scratch cartridge (refer to disk Cartridge Installation and Re]

transfer all data from the fixed disks to some other storage location.

...............

If loss of servo control necessitates manual loading and unloading
heads, observe the following:
Do not load heads unless spindle is up to speed (READY has ceasec
blinking).

When manually loading or unloading heads, simulate normal load
(unload) speed of serve under electrical control.

Disconnect voice coil leadwire connector before attempting to load
heads.

3. Press drive START/STOP switch to allow normal spindle start and fi]
(if it will).

4. Remove top cover per paragraph 6. 7. 1.
5. Disconnect voice coil leadwire connector (refer to Figure 6—18).

6—38 7588833
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VOICE COIL CONNECTOR

(3353:)

FIGURE 6—21. VOICE COIL LEADWIRE CONNECTOR
6. Very “arefully position carriage as required by maintenance procedure by

applying a lateral (parallel to carriage movement pressure to top of the
carriage. I WARMING '

Keep hands away “533' actuator.
7. Reconnect voice coil leadwire connector halves:

a. Make sure hands and fingers are clear of heads, carriage or coil.
b. Touch connector halves together and ensure carriage locks on cylinder or

r tracts fully. * If er “atic voice coil movement is noticed, remove connec—
tion immediately and troubleshoot malfunction.

0. After carriage locks on cylinder or retracts full, * firmly seat voice coil.
I eadwire connector halves.

8. Command an RTZ before any seeks are performed.
9. Replace top cover.

6.8.2 CERTIFICATION OF FIXED MEDIA
After replacement of the fixed media it is necessary to certify each data surface to
identify thc number and location of flaws in the media Which may cause read errors.
This can Oily be done after installation of the fixed module since the precise location
of each data track is not determined until the module is installed.
1. PerfOI m the head alignment procedure as defined in para. 6. 8. 5.4.
2. Format each data surface with the format and number of sectors normally us ed. A

single sector on each track with one large data field is preferred but not necessary.
3. Read the format with nominal strobe and no offset. If any error is detected, note

the track location and re~read. Track locations for which an error is detected
more than once must be flagged and excluded from further use. Use spare track
locati us 808 - 822 as alternatives.

4-. Repeat steps 2 - 3 only for alternate track locations.
5. Write data pattern Iin Figure 6—22 in each data field.
6. Read the data pattern written in 5 above using the strobe and offset combinations

shown in Figure 1. Record the track location of any error detected.
7. Repeat Steps 5 and 6 for data patterns II through IV in Figure 6-22.
8. Examine the record of track locations for which errors were deteoted in Step 6.

Flag all track locations which appear more than once. Exclude these tracks from
further use. Use spare track locations 808 —- 822 as alternates.

9. Repeat Steps 2 —- 8 only for alternate track locations.
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WRITE DATA PATTERNS
I. 3B63B63B16
IL E255FE25

III. FFFFA 924

IV. FE254A 801

16

16

6

READ COMBINA TIONS

6—40

A - NOM STROBE
B — EARLY STROBE
C — LATE STROBE

l -- NOM OFFSET
2 - FWD OFFSET
3 - REV OFFSET

WRITE/READ
FORMATr .

0 mm

WRITE DA TA
NEXT PATTERN

2 nun

l
READ-—2Nfinea.

A1 A2 A3
B1 B2 B3
Cl C2 C3

RECORD ERROR &
TRACK LOCATION

FIGURE 6—22. CERTIFICATION OF FIXED MEDIA
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6.8.3 SWlTCH ADJUSTMENTS

ME
The following definition applies to paragraphs 6.8. 3. 2,6.8.3.3 and 6.8.3.4 which follow.
The "Switch Operating Position” is defined as that posi—tion of the switch lever at which the switch contactpoints switch from a normal (switching mechanism atrest, not being stressed) position to operating position(switching mechanism stressed so it wants to returnto ”normal” position). At the Switch Operating Positionthe normally open contacts will close (normally closedcontacts will open). The Switch Operating Positioncan be determined by the snap action noise of theswitch contacts as they change positions, or by theplacmg a multimeter (set to RXl scale) across thesw1tch common (C) and normally open contacts (NO) .At the Switch Operating Position the multimeter willchange indication from infinity to zero ohms.

6.8.3.1 HEADS LOADED SWITCH ADJUSTMENT
1 STOP and power down per 2. 3. 3 and 2. 3.4.2. Remove top cover.
3. Identify heads loaded switch leadwircs.4 Connect a multimeter (set to RXl) across switch terminals.5 With carriage retracted, multimeter should indicate zero ohms.

CAuno~ F
Do not move carriage forward. far enough to fall off the camtower and thus allow heads to load onto the disks.

\

6. Slowly move carriage towards spindle while observing multimeter. Multimetermust indicate infinite ohms when carriage has traveled 0.07 (10.04) inch fromfull retract stop. (Distance is measured from rear edge of carriage to magnet.)If adjustment is needed, proceed to next step. If no adjustment is needed,proceed to step 9.

NOTE
Make certain that carriage is fully retracted while performing next step.

7. Loosen screws securing heads loaded switch to mounting bracket. Adjust switchposition until it actuates after 0.07 (:0.04) inch travel from full retract stop.Tighten screws when switch position correctly adjusted.8. Install top cover.
9. Set AC POWER circuit breaker to ON.10. Press START switch to operate drive.

6.8.3.2 CARTRIDGE-IN-PLACE SWITCH ADJUSTMENT
Stop the spindle and power down per paragraphs 2. 3. 3 and 2. 3.4.Remove the disk cartridge.
Remove the cover per 6. 7. 1.
Identify the switch and leadwires. See Figure (is-22a.Measure the distance "X” between the casting edge and the switch lever whenthe switch is at the operating position. See Note at beginning of Section 6. 8. 3,.Dimension ”X” as shown in Figure 6—‘22a should be 0.15 :01 inch (3.8 i0.3 mm).

D
W
fi
W

N
H
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6. If the switch does not operate within the specified measurement, loosen the
hardware that secures the switch to the mounting bracket and adjust the switch p
position.

7. When adjustment is correct, check hardware for adequate tightness and replace
leadwires to the common and normally open switch terminals.

8. Install top cover.
9. Install disk cartridge.

10. Set AC power circuit breaker to ON.
11. Press START switch to operate the drive.

SWHCH

DIMENSION "x" ‘NoQ)

~NC

FIGURE 6—22A. CARTRIDGE~IN-PLACE SWITCH ADJUSTMENT
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6.8.3.3 DECK DOWN INTERLOCK SWITCH ADJUSTMENT
1. STOP and power down per 2. 3. 3 and 2. 3. 4.
2. Remove cover per 6. 7. 1.
3. Swing Electronics Module to the maintenance position per 6. 7.2. Do not raise

the Base Deck Assembly.
4. Locate the switch and switch leadwires (see Figure 6-22b).
5. With Base Deck in the normal (down) position the switch should be in the V

operating position (see NOTE at beginning of Section 6. 8. 3 on operating position
and test method) and the normally open contacts should be closed.

6. If the switch is not in the operating position, loosen the hardware that secures
the switch mounting bracket to the Deck support bracket and adjust the switch
upward such that the Base Deck casting will contact the switch lever and oper—
ate the switch.

7. When adjustment is complete, check that the mounting hardware is adequately
tight and replace the leadwires to the common (C) and normally open (NO)
switch terminals.

8. Replace the Electronics Module to normal position.
9. Replace the top cover.

10. Set the AC power circuit breaker to ON.
11. Push the START switch to operate the drive.

6.8.3.4 CARTRIDGE ACCESS DOOR lNTERLOCK SWITCH ADJUSTMENT
1. Stop the unit and power down per 2. 3. 3 and 2. 3. 4t.
2. Remove the cover from the unit per 6. 7. l.
3. Remove the front panel per 6. 7. 3.
4. Refer to Figure 6~22c for the following steps. Identify the Cartridge Access Door

Closed Interlock Switch and its leadwires.
5. Remove the Striker Plate mounting screws.
6. Remove the Striker Plate and spacer (s) and disconnect the leadwires.
7. Loosen the switch mounting hardware.
8. Refer to View ”A" in Figure 6—220. Adjust the position of the switch until the

operating positioni< is reached at 0. 150 10. 010 inches (3. 8 3:0. 3mm) below the
striker plate top. This is dimension ”Z” in View ”A" and is measured coinci—
dent with the center line of the Striker Plate slotted mounting holes.

*Refer to the NOTE at the beginning of Section 6. 8. 3 on operating position and test
method.
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BASE DECK ASSEMBLY

W\
SWITCH

SWITCH BRACKET —___H

VIEWA

FIGURE 6—223. DECK DOWN INTERLOCK SWITCH ADJUSTMENT
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/

SWITCH ./

STRIKERPLATE “’5 [t]

SWITCH

CARTRIDGE ACCESS
DOOR

STRIKER PLATE

BASE
CASTING

VIEW 8

FIGURE 6—22C. CARTRIDGE ACCESS DOOR INTERLOCK SWITCH AND STRIKER

9.

10.

11.
12.

13.
14.

15.
16.

17.
18.
19.

PLATE ADJUSTMENT
Tighten the switch mounting hardware and check to see that the operating
position (dimension ”2”) has not changed. If the operating position has
changed readjust per steps 7 and 8 above.
Replace the leadwires, spacer(s) , Striker Plate and mounting hardware. Do
not tighten the Striker Plate mounting screws yet.
Close the door to the locked position.
While pulling up on door release slide. (do not pull door forward), raise the
Striker Plate such that dimension ”Y” in view B is 0.00 + 0.01, — 0.00 inch
(0.00 + 0.3 — 0.0 mm).
Tighten the Striker Plate mounting hardware.
Verify that door will not open while pulling up on Door Release Slide and
pulling door forward with a force of 10 pounds (45 Newtons) .
Verify that striker pawl goes over striker smoothly.
With the door still closed and locked, verify that any movement of the door
due to ”play" will not allow the switch contacts to open. If the switch con-
tacts open readjust the switch per this procedure.
Replace the front panel and top cover.
Set AC power circuit breaker to ON.
Push START switch to operate the drive.
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6.8.4 PULSE CIRCUITS TESTS
6.8.4.1 SPIN SPEED SENSOR TEST
1. STOP and power down per 2.3.3 and 2.3.4. Remove AC line cord from power

source.
2. Remove top cover. Remove Screws which secure Electronics Module.

Lift Electronics Module and swing to side of unit.
4. Connect oscilloscope probe channel A to TP16 on top edge of Servo—Coarse

PWA (see Figure 3—16).
Set oscilloscope vertical sensitivity to 2 Volt/div for channels A 8; B; horizontal
sensitivity to 0. 2 or 0.5 ms/div.

6. Set AC POWER circuit: breaker to ON. Connect AC line cord to power source.
Operate START switch.

7. When READY indicator comes on unit should be up to speed. Pulse width of the
Spin Speed Sensor pulses should be approximately 250 us at Logic 1 (this is
not critical) and varies slightly with spindle speed. The width after shrinking
is more important (see Step 8). See waveforms shown below.

DO
0‘!

—>{ lw-xum ms fl P—z 29o us (zips AFTER BEING SHRUNK)

L __ _J L J In) .+.1.0 VOLTS

'“1 |"'—2’,750 p5;

@3023
8. Change horizontal sensitivity to 1 us per div. and put probe from channel B on

ElVl3P2—B7 of the Servo—Coarse PWA. The pulse should have been shrunk to
about 1 ps in duration (100 ns min, 8.5 ps max).

6.8.5 SYSTEM ADJUSTMENTS AND DISABLING PROCEDURE
6.8.5.1 GENERAL
There are only two adjustments that are required by field service personnel and
these are the velocity gain adjustment and the servo and data read/write head
alignment. The procedures for these are given in paragraphs 6.7.5.2 and 6. 8.5.4.
Misadjustment of these may cause difficulties that appear to be malfunctions of the
hardware. If any servo PWA is replaced or swapped between drives and a mal—
function appears that wasn't there before, check velocity gain.

6.8.5.2 VELOCITY GAIN ADJUSTMENT
Position switch Slw8 on the Servo Coarse PWA to the OFF (Open contacts)
position (right side down) .* Actuate the monentary switch on the Control/Mux
PWA (SI) and observe the fault indicators (see Figure 2—3) .* Velocity gain is
adjusted to the correct value using adjustable resistor R7 on the Servo Coarse PWA.
When S1 on the Control/Mux PWA is actuated, the carriage seeks to track 822
and stops there. LED #2 will be lit constantly when in this mode and one of the
LED indicators #3 through #7 will light to indicate the status of the Velicity gain.
Table 6—4 shows the interpretation of the Fault indicators when S1 is activated and
*See Section 6—9 "Maintenance Aids"
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shows which way to turn R7 to bring the Velicity gain into proper adjustment.Each time S1 is actuated the drive performs a seek to track 822: and the M.P.calculates the velocity of the carriage and stores it. The value of velocitystored is compared with the correct value in the M.P. , and then the M.P.commands one of the indicators #3 through #7 be turned on, depending on theresults of the comparison.

TABLE 6—Q. VELOCITY GAIN ADJUSTMENT TABLE
INDICATOR # * INTERPRETATION SERVO COARSE R7 ADJUSTMENT

3 Velocity gain very low Turn Clock—wise coarse4 Velocity gain low Fine tune clock—wise5 Velocity gain all right No adjustment necessary6 Velocity gain high Fine tune counter clock—wise7 Velocity gain very high Turn counter clock—wise coarse
*Indicator #2 will be on for the following situations

Velocity Gain Adjustment Procedure
NOTE

To prevent erroneous readings, the unit should bewarmed up by doing alternate seek routine for fiveminutes prior to checking the adjustment.

1. Position switch 81—8 on Servo Coarse PWA to OFF (right side down) .,

CAUTLQN
Do not actuate 81 on the Control/Mux PWA when the drive
is stopped and switch 81—8 (velocity gain adjustment switch)
on the Servo—Coarse PWA is off. It: is possible in this condition
for the motor to start independent of the interlock system and
the operator control panel.

2. Joggle S1 on Cntl/Mux PWA ten times and verifying that CR #5 is lit no lessthan 9 of the 10 times. If the unit does not pass this or if CR4 illuminates
during any of the 10 times, then proceed with the adjustment procedure.If the unit passes this test, go to step 5.

3. Adjust R7 on Servo Coarse PWA so that CR6 lights on each toggle of 81; useTable 6—4 to determine which direction to turn R7. This adjustment should
be done in 1/2 turn increments.

4. After adjusting R7 so that CR6 lights for each toggle of St:

a. Being adjusting R7 counter clockwise in 1/4 turn increments until
CR6 or CR5 will randomly light. Check several times by toggling
51.

b. Turn R7 pot 1 full turn counter clockwise and check the gain setting
as in Step 2.

5. Restore switch Sl~8 to ON (left side down) and, return to normal operation.
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6.8.5.3 SERVO DISABLE PROCEDURE
If it should be necessary to disable the servo system for some reason, follow the
procedure given below:

0

D

0

fi

3

0

STOP and power down per 2. 3. 3 and 2. 3.4.
Remove top cover of the unit.
Remove the Servo Coarse PWA from the Electronics Module.
Jumper together Pins El and E2 located in the middle, right side (component
side) of the Servo Coarse PWA. Refer to Figure 3—16. A jumper plug is
available.
Replace Servo Coarse PWA. Apply power as needed.
Remove jumper on El and E2 when it becomes necessary to enable the servo
system again.
Replace top cover and restore to normal operation.

6.8.5.4 CMD HEAD ARM ALIGNMENT
General

This section describes the procedure which should be used to align the heads of the
Cartridge Module Drive (CMD) and describes the operation of some of the equipment
used.

..............

The maintenance manual specifically instructs field personnel to utilize
correct tools and procedures when performing "Head Arm Alignment".

This CAUTION is intended to emphasize the critical nature of this pro—
cedure and hopefully prevent any further head arm or alignment tool
damage due to unfamiliarity.
1. Read and understand the "Head Arm Alignmen " procedure as ex-~

plained in the maintenance manual.
2. Use only the specified alignment tool and calibrated torque screw-—

driver/bit.
3. Ensure the alignment tool is clean and free of damage.
4. Ensure the head mounting screws are tightened to the specified

torque requirement. (Damage to the tool or head arm can occur if
adjustment is attempted on a head that has been tightened excess-~
ively.)
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5. When inserting the adjustment tool, locate the head arm slot with
the tip of the tool, prior to applying any turning force.

6. When turning the tool, enough inward force should be applied on
the tool, so as to prevent the tip of the tool from disengaging from
the adjustment slot.
NOTE: "Rounding—out" of the head arm adjustment slot prevents
further adjustment of that particular head and may ultimately
require replacement.
Steps 4, 5 and 6 are especially intended to prevent "Rounding—out"
of the head arm adjustment slot and/or damage to the adjustment
tool.

The equipment required for the head arm alignment procedure is listed below.
In Field Test Exerciser (FTU) or system controller
a: CMD Alignment: Kit P/N 75882399 or 75899096
0» Carriage Locking Tool P/N 75891573 (stowed on actuator magnet)
a Head Aligmnent Tool P/N 75893963
«1 C.E. Cartridge P/N 76204400
Head alignment procedures described in this section are listed below in order of their
presentation in this section:

a. General CMD Alignment Principles.
b». Initial Head Alignment Procedure.
0. Cartridge Read/Write Data Head Alignment Procedure.
d. Cartridge Servo Head Alignment Procedure.
e. Fixed Disk Module Data Read/Write Head Alignment Procedure.
1?. Fixed Disk Module Servo Head Alignment Procedure.

GENERAL CMD ALiGNMENT PRINCIPLES

NOTE
Each CMD is aligned at the factory and should not need any additionalalignment at the customer's site. Due to the differences in CE car-tridges, thermal stability and mechanical tolerances, it is possibleto exceed the standards of this procedure when checking alignmentwith a different CE cartridge other than the one used for initial align—ment. The only time alignment would become necessary is if datarecovery becomes a problem (data error or seek errors.) Alignmentshould then be accomplished as per this procedure to minimize theseaccumulative differences. ‘

In general the head alignment is accomplished on all heads by first mechanically
aligning each of the fixed disk module heads when the module is first installed.
Figure 6—24 shows how the oblong slot in the side of the head arm is "eyeball"
aligned in the center of the round hole 5 in the carriage. An RTZ command then
positions the fixed servo head on track zero, and with that carriage position as a
reference the cartridge servo head is aligned. Once the cartridge servo head is
aligned it is used as a reference for aligning the cartridge data head. *
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NOTE
Any change in initial position of the fixed disk module servo headaffects the alignment of all the fixed disk module data heads. Sincethere are no alignment tracks on or available to the fixed. diskmodule data heads these heads are not normally adjusted. However,should it be necessary to align one or more of the fixed disk moduleheads after the initial alignment a procedure is given at the end ofthis section which describes the means of realignment of a fixeddisk module servo or data head, though it is more involved than thenormal procedure.

Head alignment on the CMD requires an alignment extender PWA to adapt the CMD
Head Alignment PWA (AZPV or HFSV PWA one of which is part of the kit P/N
75882399) (75899096) for use with the CMD electronics module. The AZPV or HFSV
Head Alignment PWA operates as described in the following paragraphs.
The Head Alignment PWA (called AZPV or HFSV hereafter) develops an alignment
voltage derived from a voltage the Servo and Read/Write Preamplifiers produce from
read head signals. When reading from a Ca E. cartridge the voltage from the AZPV
or HFSV PWA will be proportional to the distance that the cartridge servo (or data)
head is offset from the track centerline. The drive actuator should have been posi—
tioned to the track zero centerline as defined by the fixed disk module servo head
when aligning the cartridge servo head or to the centerline as defined by the cartridge
servo head when aligning the cartridge data head. To measure the voltage propor~
tional to the offset which is produced by the A ZPV or HFSV PWA connect a null
meter to the AZPV or HFSV PWA as shown in Figure (iv-23.
There are three toggle switches on the AZPV or HFSV PWA which control the AZPV
or HFSV PWA operation. These are shown in Figure 6—23 and their operation is
described below.

0 SI This switch changes the polarity of the alignment voltage produced on the
AZPV OR HFSV PWA. This switch is used when null meter readings are
taken for the purpose of calculating the offset of the head being aligned.

o 82 This switch selects the head output which will be used as an input to the
AZPV OR HFSV PWA. Position ”S” selects the tracking servo head as an
input to the AZPV OR HFSV PWA (The tracking servo head is the one se—
lected by 81 on the Head Alignment Extender PWA). Position "R/W” se—
lects whichever of the cartridge heads (servo or data) that have been se-—
lected by the BUS OUT interface lines or by 81 on the Servo Fine PWA
located in EMS.

o 83 This switch selects the sensitivity range of the AZPV or HFSV PWA. In
the ”X. 1" position the alignment voltage is attenuated by a factor of 10.
Head alignment error cannot be accurately measured with S3 in this posi—
tion. In the ”X1” position the alignment voltage is not attenuated and the
head alignment error can be accurately measured.

Four indicators are provided on the Hff‘SV PWA (but not on AZPV ) to ensure that the
PWA is operating properly and is receiving the proper data. These indicators are
described as follows:

0 POWER — When lighted it indicates that power is applied to the PWA.
3 INPUT - When lighted it indicates that the voltage levels of the input signals are

too low for the alignment PWA to operate.
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BAD TRACK -~ When lighted it indicates a short duration .loss of input to the
HFSV PWA. A One—shot circuit maintains the lighted condition
for at least four seconds. When 81 is switched from P to N or
N to P the indicator will light for its four second cycle each
time the switch is moved.

MODE — When lighted it indicates that either SZ is in the "S” (servo) position or
SS is in the ”X. 1" position. When either of these conditions exist (light
on) read/write head alignment error cannot be measured.

Head alignment is required on a new drive before leaving the factory, when a used
drive has a fixed disk module replaced, and when any of the drive servo or data heads
are replaced. If a head replacement is required because of contact between the disk
and the head, the disk module involved should also be replaced, as a new head would
not fly over a damaged disk.

INITIA L HEA D A LIGNME NT PROC EDURE

Following is a description of the initial head alignment procedure; that is, the pro—
cedure to be used when aligning the heads for the first time on a new unit or when the
fixed disk module is replaced.
1. Operate the START switch to the STOP position to stop the drive motor. Wait

until the motor has stopped. That is, when the READY indicator has stopped
blinking.
Set AC circuit breaker in the rear of the unit to OFF position.
Install the ”C.E. ” cartridge (P/N 76204400) and activate the write protect
switches located on the operator control panel.
Raise the case cover assembly.
Install the AZIPV or HFSV Head Alignment PWA (P/N 54226509) into the Head
Alignment Extender PWA (see Figure 6~23) and install the entire assembly in
the electronics module location EM4.
Install the two head alignment calbes between the Head Alignment Extender PWA,
the Servo—Fine PWA (located in EMG) and the Read/Write Preamp PWA as
illustrated in Figure 6—23.

NOTE
Make sure the arrow on the connector head lines-mp with pin 1 of
both connectors J1 and J2 on the Head Alignment Extender PWA and
the Servo—Fine PWA.

Set switch S1 on the Head Alignment Extender PWA to "FXD" position.
Connect the null meter leads to test points Z and X on the AZPV OR HFSV PWA
(red wire to "+").
Connect FTU to drive. Refer to FTU maintenance manual for installation
instructions . NOTE

The FTU meter can be used instead of the alignment kit meter
(PIN 73576400). HOWever, if the FTU meter is used ignore
the bottom scale. Refer to the FTU maintenance manual.

Connect oscilloscope to ground and dibit test points (marked "Read Signal") on
the Head Alignment PWA (A ZPV or HFSV).
Remove the screws which secure the electronics module ( A Figure 6~5) to the
hinge bracket and carefully lift the module directly up and slowly swing it
out to the side and leave in the rest position.
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12.

13.

14.

15.

16.
l7.

18.

@
0

0
0

0

Use only head alignment tool P/N 75893968. @111 Figure 6—24). Use
of a different tool can cause permanent damage to head/arm and
carriage.

Inspect head adjustment tool for damage (nicked, scratched, etc.) at
adjustment end. End should have a polished surface where it enters
carriage. Polish end with crocus cloth if aluminum deposits are pre—
sent, and wipe clean. Do not use emery cloth, sandpaper, or files,
which can permanently damage tool, and subsequently damage heads
and carriage holes. Do not use a defective tool. Repair or replace
tool if damage exists.

Use care when using the head alignment tool® (refer to Figure 6-24).
The tool should slip easily through the alignment hole (in the carriage)
and into the slot in the head/arm. When adjusting the head, the tool
should turn freely in the hole. If anything more than a small amount
of force is required to adjust the head/arm, the tool is probably
binding in the hole (in the carriage).

Center the alignment slot of all heads (read/write data and servo) associated
with the fixed disk module (see@n Figure 6-24.).

CAUTION

While torquing the head clamping screws®(Figure 6—24) use only
straight allen wrench and keep it as perfectly aligned as possible
with head mOLuiting screw. If care is not taken during this opera—
tion head/arm may be pushed out of alignment.

Torque all fixed pack: head cla iping screw@to 12 :tl/Z lbf—in (1. 26 to 1. 38 Nm)
while observing the centering® .
Torque the head clamping screws of the removable cartridge heads to 4 2121/2
lbf-«in (0.40 to 0.51 Nm).
Set AC power circuit breaker to ON.
Press START switch to start drive motor and load heads.
Perform thermal stabilization: Allow drive to run with heads loaded for a minm
imum of 60 minutes. If head/arm alignment check is being performed on more
than one drive, the CE disk pack needs only a 15 minute purge per drive after
head/arm alignment check has been performed on the preceding drive (provided
drive under test has been running for 60 minutes immediately preceding check).

...............

TWA KE CERTAIN THAT NO ELECTRICAL CONDUCTORS SUCH
AS THE CARRIAGE LOCKING TOOL, HEAD ALIGNMENT TOOL,
SCREW DRIVER OR OTHER SUCH TOOLS COME IN CONTACT
WITH THE HEAT SINKS MOUNTED ON TOP OF THE VOICE
COIL ACTUATOR.

Insure the following switches are set in the positions given:
81 of Servo—«fine in ”SERVO" position.
81 of Head Alignment Extender PWA in "FXD" position.
81 of AZPV or HFSV PWA in ” T" position.
52 of AZPV or HFSV PWA in ”RW” position.
S3 of AZPV or HFSV PWA in "X1" position.
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NOTE

All AZPV or HFSV IPWA switches are positioned toward the
rear of the drive.

/\

- +
m A W PREAMP

PWA
NULL METER °°° (COMPONENT SIDE)

50 500 A
A 333SWITCHES INDICATORS 0

0°

‘ n n n‘ (\M . 000 I I:

I5 LL] [5 J8
a:53 52 SI 3 § E S

x O a: Z O
\o 5 H ‘*

SSETELOSCOPE \0 g DATA CABLE -P N 75882394 ‘—PROBE -—-—-*-O READ SIGNAL ( / ) I
,,

(AZPV OR HFSV CARD) __ *
COMPONENT SIDE

L.

SERVO FINE PWA
(LOC. W6)

1 COMPONENT SIDE
FXD NORM '

SI JI

HEAD ALIGNMENT
EXT. PWA.

(PLUG IN LOC EMA) 1 r_.l

\— SERVO & DATA CABLE
(P/N 77612337)

A METER READINGS TO LEFT OF ZERO ARE
NEGATIVE AND READINGS TO RIGHT OF

I l r ZERO ARE POSITIVE.
SENSITIVITY SWITCH ON NULL METER

’"x'SGTJ‘ CASE SHOULD ALWAYS BE IN (50)
\_....-...J POSITION WHEN CALCULATING HEAD

ALIGNMENT ERROR.

AA AZPV PWA HAS No INDICATORS.

FIGURE 6—23. HEAD ALIGNMENT BLOCK DIAGRAM
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XDISK SURFACE NUMBERS

VOLUME 0

VOLUME I

“
\
W

HEAD/ARM MOUNTINGNOTCHES

ALIGNMENT
OF ALL FIXED CARRIAGEMODULE HEADS HOLE

HEAD/ARM
ADJUSTMENT
SLOT

DISTANCES“APPROX. ,, ‘
EQUAL

HEAD ADJUSTMENT
HOLES

CARRIAGE WHEN HEADS ARE FLYING APPLYLATERAL PRESSURE WITH LEFTHAND HERE TO OFFSET RIGHTHAND PRESSURE WHEN TIGHTENIIVGSCREWS.

HEAD MOUNT ASCREW (SERVO
HEAD)

\y
\om in (I .3mm) APPR.INITIAL SETTINGHEAD MOUNTSCREw (READ/ (3

WRITE HEAD)

READ/WRITE
HEAD CABLE

CAM
@ TOWERa SERVO HEAD CABLE(FIRST AND FIFTH HEADS\ ONLY)

G)
HEAD ALIGNMENT
TOOL (P/N 75893963)

A CAUTION:
ALIGNMENT TOOLS ON SOME DRIVESCANNOT BE ROTATED MORE THAN 150°.

A _ ’
ROTATING TOOL BEYOND I50° MAY, X3650 ‘,
DAMAGE HEAD SLOT OR ALIGNMENT TOOL.

SHOWN ON FIRST HEAD/ARMFOR ILLUSTRATIVE PURPOSES ONLY.ACTUALLY, CABLE IS ON THIS SIDEFOR HEAD/ARM #0, 0' I, 2 4 OR, 3,0, I, 2, 3, 4, S (READ/WRITE HEADS»

FIGURE 6—24. HEAD/ARM REMOVAL AND REPLACEMENT AND ALIGNMENT
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OSCILI. OSCOPE SETTINGS

LOGIC GROUND TO SCOPE GROUND
VOLTS/DIV

CH I -O.5 V
CH2 - NOT USED

TIME/DIV
A - 0.5 us
8 -- NOT USED

TRIGGERING
A - INTERNAL POSITIVE
8 " NOT USED

PROBE CONNECTIONS (USE XIO PROBE)
CHI TO FTU DIBITS JACK
CH 2 NOT USED

""~ "\(53.31,

FIGURE 6-25. GUARD—BAND WAVEFORM PATTERN

OSCILLOSCOPE SETTINGS
LOGIC (3ND TO SCOPE GND
VOLTS/DIV

CHE -O.2V
CH 2? - NOT USED

TIME/01v
A - 0.5));
B - NOT USED

TRIGGERING
A - %NTERNAL POSITIVE
B — NOT USED

PROBE CONNECTIONS (USE XIO PROBE)
CH I TO FTU DIBITS JACK
CH 2 ' NOT USED

f\1362b. )

FIGURE 6—26. BALANCED DIBIT PATTERN
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19.

20.

21.

22.

(\XlaLb_/l @ CARRIAGE LOCK RINGIN HEAD ALIGNMENT POSITIONCARRIAGE LOCK RIN®IN OPERATING POSITION

FIGURE 6—27. CARRIAGE LOCKING TOOL-HEAD ALIGNMENT POSITION
Issue an RTZ command. This command is necessary to initialize the servo
on track "0” of the fixed pack.

{ CAUTION :

Whenever the heads are adjusted and the clamping screws are turned
while the heads are flying, extreme care should be taken so as not
to move the carriage assembly in a lateral direction (right angles to
the normal direction of head movement). THE RESULTA NT FORCECAN ROTA TE THE CARRIAGE ASSEMBLY AND CAUSE SEVERE
DAMAGE TO THE HEADS AND DISKS. This motion can be preventedby applying sufficient counter force on the opposite side of the car-—
riage as shown by the large arrow in Figure 6—24.

Assuming the head alignment tool is to be manipulated with the right hand, place
the left hand with the side of the pointer finger against the carriage assembly on
the opposite side from where the head alignment tool is inserted. Apply pressure
with the left hand only when the right hand applies pressure and then try to apply
equal pressure with both hands (see step 21 below).
Using a head alignment tool 09/N 75893963) move the cartridge servo head
toward the rear of the drive tuitil the outer guard—band is reached. The outer
guard band can be located by observing the waveform on the oscilloscope (see
Figure 6—25). The waveform shape and amplitude remains constant throughout
the guard—band.
Once the guard band has been located use the tool to move the cartridge servo
head toward the disk center until cylinder number zero is reached. This can
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be determined by the meter reading of null (centered) and a scope waveforms
as shown in Figure 6—26 . Remove thleléirci‘afil alignment tool.

Steps 21 and 22 should be repeated to insure
that cylinder zero is captured.

23. Perform a seek to cylinder 404. Null meter should be set to its least sensitive
range.

24. Install Carriage Locking Tool P/N 75891573. See Figure 6—27.

a. Allow drive temperature to stabilize for 5 minutes at this cylinder.
25. Calculate the offset using the following procedure:

«a Oscilloscope waveform should be similar to Figure 6—26.
9 Set null meter to its least sensitive range (switch S3 of AZPV or HFSV PWA

must be on "X1").
0 Move 81 of AZPV or HFSV PWA to ”P” and record meter reading.
«0 Calculate the offset as described below.

(P) — (N) = OFFSET
P is the meter reading with the POS/NEG switch in the POS position. N is
the meter reading with the POS/NEG switch in the NEG position. Meter
readings to the right of zero are positive. Meter readings to the left of zero
are negative.

EXAMPLE 1: P=+20, N=+15; (P) — (N) = (20) — (15) = 5
EXAMPLE 2: P=+20, N=~l5; (P) — (N) = (20) ~ (—15) r: 35
EXAMPLE 3: P=~20, N=+15; (P) — (N) = (-20) n (+15) : ~35

26. Insert the head alignment tool again and remembering to offset any force applied
by the tool hand with the other hand, adjust the cartridge servo head position to
obtain a calculated offset of less than $50 mV.

27. Torque the servo head clamping screw to 12 4-1/2 lb:f-in (1.26 to 1.38 Nm).
28. Re~calculate the offset and make any minor (only) adjustment required if the

offset calculates to be greater than i50 mV. A minor (but only minor) adjust—
ment can be made after the clamping screw has been tightened.

29. REMOVE THE CARRIAGE LOCKING TOOL, BEING CAREFUL TO KEEP HANDS ,
OUT OF THE WAY OF THE CARRIAGE IN CASE IT SHOULD RETRACT.

29a. Perform a seek to Cylinder O and insure that the waveform is similar to Figure
6—260

2913. Perform a seek to Cylinder 822 and insure that the waveform is similar to
Figure 6-26. NOTE

If either Cylinder 0 or Cylinder 822 displays a waveform similar to
Figure 6-25, guard. band, repeat steps 18 through 291).

30. Perform a seek to cylinder 8. Allow drive to stabilize five minutes at this
cylinder.

31. Calculate the offset as in step 25. Record the offset calculated for later
reference.

32. Seek to cylinder 800. Allow drive to stabilize for five minutes at this cylinder.
33. Calculate the offset as in step 25 and record the offset for later reference.

NOTE
Oscilloscope waveforms at cylinders 8 and 800 should be similar to Figure
6~26. Calculated offset should be less than 3:600 mV.. If either cylinder
offset is greater than £2600 mV, repeat steps 23 through 83. Minor compen—
satory adjustments can be made at cylinder 404 in an attempt to effect the
offset at cylinders 8 and 800. However, the final calculated offset can not
exceed :L~100 mV at cylinder 404.
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34.

39.

3921.

Set the following switches to the positions given:
81 of Servo Fine to ”DATA".
S1 of Head Alignment Extender PWA to ”NORMAL”.
81 of AZPV or HFSV PWA to "N".
s2 of AZPV or HFSV PWA to ”R/W".
S3 of AZPV or HFSV PWA to ”X1".

ommand RTZ. NOTE

This insures that the drive will servo on the
cartridge servo and select data head 0.

Repeat Steps 23 through 38 for the cartridge d_2_i_t_a head.
Command an alternate seek between cylinders 257 and 512 for a minimum of
30 seconds.
Check the cartridge servo head alignment. To do this set the following switches
to the positions given:
0 81 of the Servo Fine PWA to ”SERVO".

81 of the Head Alignment Extender PWA to ”FXD".
81 of AZPV or HFSV PWA to "N".
32 of AZPV or HFSV PWA to ”R/W".
S8 of AZPV or HFSV PWA to ”X1”.

Seek to cylinder 404, allow drive to stabilize 5 minutes and calculate the offset
as in step 25 for the cartridge servo head. If the calculated offset is greater than
300 mV repeat steps 23 through 8 and then 37 and 88.
Check the cartridge data head alignment. To do this set the following switches
to the positions given. and perform the other operations as specified:

81 of the Servo Fine PWA to ”DATA". ,
9 SI of the Head Alignment Extender PWA to "NORM”.
0 Select head 0 (Le. , issue RTZ command).
0 Seek to cylinder 404, allow drive to stabilize for 5 minutes and calculate

the offset for the cartridge data head as described in step 25. If the cal—
culated offset exceeds 800 mV at any of these alignment cylinders repeat
steps 84 through 39.

Check index to burst for cartridge data head:
6 Seek to cylinder 15.
0 Observe waveform on oscilloscope. It should be similar to Figure 6-27. 1.

The Index leading edge to data burst time is to be 4 1:2. 9 ns.
0 Seek to Cylinder 793.
0 Observe waveform on the oscilloscope. Index to data burst time is to be

4 $2. 9 us.

0
9

0
..

.
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40.

ill.
42.
43'

44.

4:6.

4:7.

INDEX TO DATA BURST TIME FIRST DATA PULSE PEAK
0F 3 ms DATA BURST4.0 ps

CHI

RANDOM NOISE

INDEX
PULSE ALIGNEO
WITH ORDINATE

CH2

OSCILLOSCUPE SETTINGS:

VOLTS/DIV: CHAN. 1 -l V; CHAN. 2 -5 V
TIME/DIV: A - I us; 8 — NOT USED
TRIGGERING: A - INTERNAL POSITIVE (CHAN 2); B - NOT USED
PROBE CONNECTIONS:

CHAN. l — TO READ SIGNAL OF HEAD ALIGNMENT FHA
CHAN. 2 — TO INDEX (TPSZ) 0F I/O PWA

KJE§93 )

FIGURE 6—27.l. INDEX TO BURST FORMAT

When head alignment is satisfactorily completed press the STOP/START switch
to stop the drive and wait until the spindle drive motor has stopped.
Remove the CE cartridge and install the cartridge into its protective cover.
Write Protect switches on the operators panel can be released if desired.
Set the AC circuit breaker (rear of drive) to the OFF position.
Remove the head alignment kit from drive:
(I Meter
«3 A ZPV or HFSV PWA and extender PWA
(I Cable from R/W preamp PWA to Servo Fine PWA
0 Cable from extender PWA to Servo Fine PWA
Return the electronics Module to its normal position and install locking screws
(Figure 6~5). ( ............. \

CAUTION

USE EXTREME CAUTION when setting the Electronics Module
down into its normal position. Cables that are in the close prox'r
mity of the Electronics Module will be damaged if caution is not used.

Store the carriage locking tool in its normal operating position as shown in
Figure 6—27.
install the drive cover assembly.

CARTRIDGE DA TA HEAD ALIGNMENT PROCEDURE
The procedure for aligning a newly replaced (per section 8. 7. 5) cartridge data read/
write head is given in the following paragraphs.
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Use only head alignment tool P/N 75893963. ((731161 Figure 6—24). Use ofa different tool can cause permanent damage to head/arm and carriage.
Inspect head adjustment tool for damage (nicked, scratched, etc.) at _adjustment end. End should have a polished surface where it enters the
carriage. Polish end with crocus cloth if aluminum. deposits are present,and wipe clean. Do not use emery cloth, sandpaper, or files, which canpermanently damage tool, and subsequently damage heads and carriageholes. Do not use a defective tool. Repair or replace tool if damage
exists.

Use care when using the head alignment tool®(refer to Figure 6-24).The tool should slip easily through the alignment hold (in the carriage)and into the slot in the head/arm. When adjusting the head, the tool
should turn freely in the hole. If anything more than a small amountof force is required to adjust the head/arm, the tool is probably bindingin the hole (in the carriage).

Refer to "INITIAL HEAD ALIGNMENT PROCEDURE” in performing the followingsteps for the CARTRIDGE DATA HEAD.
A. Perform steps 1 through 11.
B. Perform steps 14 through 17.
C. Perform steps :34 through 37.
D. Perform steps 39 through 4’7.

CARTRIDGE SERVO HEAD ALIGNMENT PROCEDURE
The procedure for aligning a newly replaced (per section 6. 7 . 6) cartridge servo headis given in the following paragraphs.

Use only head alignment tool 39/N 75893963. (@in Figure 6—24). Use of
a different tool can cause permanent damage to head/arm and carriage.
Inspect head adjustment tool for damage (nicked, scratched, etc.) at
adjustment end. End should have a polished surface where it enters
carriage. Polish end with crocus cloth if aluminum deposits are present,and wipe clean. Do not use emery cloth, sandpaper, or files, which can
permanently damage tool, and subsequently damage heads and carriage
holes. Do not use a defective tool, Repair or replace tool if damage
exists.

Use care when using the head alignment tool®(refer to Figure 6—24).
The tool should siip easily through the alignment hole (in the carriage)
and into the slot in. the head/arm. When adjusting the head, the tool
should turn freely in the hole. If anything more than a small amount
of force is required to adjust the head/arm, the tool is probably binding
in the hole (in the carriage).
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Refer to "INITIAL HEAD ALIGNMENT PROCEDURE" in performing the following
steps! for the CARTRIDGE SERVO HEAD.

A. Perform steps 1 through 11.
B. Perform steps 14 through 47.

FIXED DISK MODULE DA TA READ/WRITE HEAD ALIGNMENT PROCEDURE

The procedure for aligning a‘newly replaced (per Section 6. 7. 7) fixed disk module
data read/write head is given in the followingparagraphs.

C.

10

r
: CAUTION

Use only head alignment tool P/N 75893963.‘ (@ in Figure 6—24). Use of
a different tool can cause permanent damage to head/arm and carriage.
Inspect head adjustment tool for damage (nicked, scratched, etc.) at ad-
justment end. End should have a polished surface where it enters car-
riage. Polish end with crocus cloth if aluminum deposits are present,
and wipe clean. Do not use emery cloth, sandpaper, or files, which can
permanently damage tool, and subsequently damage heads and carriage
holes. Do not use a defective tool. Repair or replace tool if damage exists.

Use care when using the head alignment refer to Figure 6-124). The
tool should slip easily through the alignment hole (in the carriage) and
into the slot in the head/arm. When adjusting the head, the tool should
turn freely in the hole. If anything more than a small amount of force
is required to adjust the head/arm, the tool is probably binding in the
hole (in the carriage) .

NOTE
In order to recover data when changing a fixed disk module data read/
write head the host system must be utilized in order to read the for-
matted surface involved.

Allow the drive to stabilize by running with heads loaded for a minimum of 15
minutes .
Seek to and attempt to read from the replaced head at cylinder 404 (a continuous
loop read and error print—out is desired).
Install the carriage locking tool in the head alignment position as shown in
Figure 6—27.
Connect an oscilloscope so as to be able to lock at the read analog differential
voltage across TPl and TPZ of the read/write preamp PWA. Move the newly
replaced head slowly in the forward and reverse directions with the head
alignment tool while watching the read voltage and listening to the error print
out. Adjust initially for maximum read voltage. Continue adjusting until no error
is printed.
Torque the head clamping screw to 12 ill/2 lbf~in (l. 26 to l. 38 Nm) and readjust
the head for zero error printout if necessary.
Repeat the fine tune adjustment step with the head alignment tool until the drive
will read error free.
Remove the head alignment tool.
Remove carriage locking tool (see step 29). It should be noted that although the
above procedure is designed to recover as much of the customer data as possible,
the error rate performance cannot be guaranteed over the range of environmental
extremes normally specified for the drive. Therefore, it is recommended that
all of the data be recovered from and be rewritten on the surface covered by the
newly replaced head.
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i.

j.
k.
l.

Operate the STOP/START switch to the STOP position and wait for the drive to
step turning.
Set the AC circuit breaker to OFF.
Install case cover assembly
Turn on AC circuit breaker and start the drive.

FIXED MODULE SERVO HEAD ALIGNMENT PROCEDURE
The procedure for aligning a newly replaced (per Section 6. 7. 8) fixed servo head is
given in the following paragraphs.

a.

b.

C.

.............

Use only head alignment tool P/N 75893863. @in Figure 6m24). Use of
a different tool can cause permanent damage to head/arm and carriage.
Inspect head adjustment tool for damage (nicked, scratched, etc.) at
adjustment end. End should have a polished surface Where it enters
carriage. Polish end with crecus cloth if aluminium deposits are present,
and wipe clean. Do not use emery cloth, sandpaper, or files, which can
permanently damage tool, and subsequently damage heads and carriage
holes. Do not use a defective tool. Repair or replace tool if damage exists.
Use care when using the head alignment 1.001(7) (refer to Figure 6—24). The
tool should slip easily through the alignment hole (in the carriage) and
into the slot in the head/arm. When adjusting the head, the tool should
turn freely in the hole. If anything more than a small amount of force is
required to adjust the head/arm, the tool is probably binding in the hole
(in the carriage).

The fixed disk module servo head clamping screw should have been torqued to
4 1/2 lbf—in (0.4- Nm) when installed.
Plug the cartridge servo head connector into J3 (bottom header) of the Servo
Preamp PWA.
Plug the fixed disk module servo head connector into J1 (top header).

Refer to "INITIAL ALIGNMENT PROCEDURE” in performing the following steps.
db

8.

f.

0‘Cl 0

h .

Perform steps 5 through 11 for the fixed disk module servo head.
Perform steps 15 through 33 for the fixed disk module servo head.
Perform steps 37, 38 and 4-0 for the fixed disk module servo head.

Make sure adjustment is, on the fixed disk module servo head.
Set (3131 to the OFF position.
Plug the Cartridge servo head connector into header Jl of the Servo Preamp PWA.
Plug the fixed disk module servo head connector into header J3 of the Servo Pre-e
amp PWA. NOTE

It is recommended that the data on the fixed disk module be recovered and
re—formatted subsequent to completion of the alignment procedure involving
a fixed pack servo.

Set AC circuit breaker to the ON Position.
Start the Drive.
Recover and reformat the fixed disk module data.
Stop the Drive.
Perform steps 4-3 through 47.
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6. 8.6 CARRIAGE RESTRAINT BLOCK ADJUSTMENT
The carriage restraint blocks limit the carriage roll movement during head adjust—
ment. Re—adjustment of these blocks is necessary when (a) The actuator magnet is
removed and replaced. (b) The carriage is replaced. (c) The carriage center rail
and or side bearing plates are replaced.

H

NOTE
Block G (Figure 6-28) must be adjusted with the carriage fully extended.
This can be done only with the spindle up to speed and heads at track
822 or when the heads and/or all disks have been removed from the'drive.

Position carriage at inner track to check or adjust dimension© .
Check dimension to insure that is is between 0. 001 and 0. 003 inches (0. 025 -
0. 08 mm). This measurement should be done by sliding a 0. 001 and a 0. 003 inch
thick shim (0.03 and 0. 08 mm shims) between the adjustment screw©and the
bearing plate Q9 .
To ad'ust dimension© , slide a 0. 003 inch (0. 08 mm) shim between the bearing
plate®and the adjustment screw@ . Adjust screw J mtil shim fits snugly be—
tween the bearing plate®and the adjustment screw J.
Repeat step 2.
If this spacing is not correct, repeat steps 3 and 4 above.

NOTE
Block H (Figure 6—28) must be adjusted with the carriage fully retracted.

Position carriage in retracted position to check or adjust dimension® .
Check dimension to insure that it is between 0. 001 and 0. 003 inches. (0. 025
and 0. 08 mm) This measurement should be done by sliding a 0. 001 an 0. 003 inch
thick shim (0.003 and 0. 08 mm shims) between the adjustment screw and the
bearing plate K .
To ad'ust dimension® , slide a 0. 003 inch (0. 08 mm) shim between the bearing
plate and the adjustment screw Adjust screw until the shim fits snugly
between bearing plate and adjustment screw
Repeat step 2.
If. this spacing is not correct, repeat steps 3 and 4 above.
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FIGURE 6—28. CARRIAGE RESTRAINT BLOCK ADJUSTMENT

6.9 MAINTENANCE AIDS
6.9.1 MAINTENANCE SWITCHES AND INDICATORS

Maintenance switches and indicators are listed with a brief functional description in
Tables 6—5 and 6—6. These switches and indicators are located on the Control/Mux,
I/O Servo Coarse and Servo Fine PWAs in the Electronics Module and should only
be accessed by the field service Engineer. Although the indicator on the operators
panel on the front of the unit have some value for maintenance purposes, they are
discussed in Section 2 so their use need not be discussed here. Those switches and
indicators which are intended solely for maintenance purposes are discussed in this
section. The switches and indicators can be seen on the component layout drawings
which accompany each schematic diagram in Section 5. See page 5—1 for page: number
of the various schematics.
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On the Control /Mux PWA (see Figure 2--3) is a bank of seven LED maintenance indi—
cators numbered CR1 through CR7 which have four different uses. They are used for
1) displaying non~microprocessor detected faults, 2) displaying the present cylinder
address held in the Microprocessor, 3) displaying microprocessor-detected faults,
and 4.) assisting in velocity gain adjustment. As viewed from the component side of
the PWA, CR1 is leftmost and CR7 is rightmost, with a separation between CR1 and
CR2 that is slightly wider than that between the rest of the indicators. This space is
to separate CR1 from CR2 and the other indicators which have multiple meanings,
with the meaning depending on the settings of switches. The normal situation is with
Sl-#8 on the Servo—Coarse PWA in the ON position and S1 on the Control/Mux PWA in
the OFF position. * Under the indicators CRl—CR’? are abbreviations which represent
the non-Microprocessor—detected faults. Following a Master Reset of the unit elec-
tronics, as long as 81 on the Control/Mux PWA is not positioned to the ON position,
operation of the fault indicators remains in Mode 1. This is shown in Figure 5—5.
Table 6—6 shows the meanings of the abbreviations. For example ”NH" means ”NO
HEAD SELECTED FAULT", ”MP" means "MICROPROCESSOR FAULT CODE ACTIVE",
”WF” means ”WRITE FAULT", and so on.

Table 6—6 charts the different ways in which the indicators CRl—CR7 are used
(called ”Display Modes"), and Figure 6—29 contains a flow chart which may aid in
the milderstanding of how the indicators are used. Paragraph 6. 9. 1. 1 describes in
more detail the 5 Display Modes listed in Table 6—6.

*Sl is a momentary action switch and remains OFF until manually actuated.
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TABLE 6-5. DESCRIPTION OF MAINTENANCE SWITCHES
AND THEIR FUNCTIONS (SHEET 1 OF 2)

LOCATION FUNCTION
Cntl/Mux PWA

I/O PWA

I/O PWA

Servo Fine
PWA

Momentary toggle switch which per—
forms several functions in conjunc«
tion with the Maintenance Display
Indicators CR1—CR7 as follows:
1. Resets the fault latches when in

the non-microprocessor fault dis—
play mode.**

2. The same actuation of SI that re—
sets fault latches (#1 above)
also initiates the present cylin—
der address display mode and
causes the two highest order bi—
nary bits of the present address
to be displayed on CR6 and CR7.
Subsequent Sl actuations display
remainder of the cylinder ad-
dresses and a separator state.

3. After the separator state follow—
ing cylinder address display,
Actuations of $1 cause micro—
processor—detected error condi—
tions to be displayed on CR3—CR7.
Resets the M.P. fault store and
sets fault code into the fault
latches for display on CR3—CR7.

4. When CR3~CR7 are used to aid ve—
locity gain adjustment, actua—
tion of $1 causes the drive to
execute a seek to maximum cylin—
der number, after which the sta-
tus of the velocity is displayed.

Toggle switch provides manual over—
ride of power sequence lines or when
remote spindle start is used.
Provides manual capability of inhi—
biting drive transmitted signals ex—
cept for Read/Write Clocks and Data.
Used for head alignment. Selects
either read data or servo dibits for
use in aligning the read/write or
servo heads. Positioning this switch
has no effect unless the Head Align—
ment Extender PWA is plugged into
EM4 and a special cable is connected
from J2 of the Servo Fine PWA to J1
on the extender. Section 6.8.5.4 dis-
cusses the use of this switch and
switches on the extender.

SWITCH NAME

S1* Fault Clear

81 Remote/
Local

82 On Line/
Off Line

SI Data/Servo
Select
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TABLE 6—5. DESCRIPTION OF
AND THEIR FUNCTIONS

MAINTENANCE SWITCHES
(SHEET 2 OF 2)

SWITCH NAME LOCATION FUNCTION
Sl~#8

SI-#1***
through
Sl-#7

Veiocity
Gain Adj

Sector
Number
SeIect

Servo Coarse
PWA

Servo Coarse
PWA

When Sle#8 is in the OFF position, it
enabies the use of the TauIt Iatches
and Tauit indicators CR3~CR7 (on the
ControI/Mux PWA) to dispiay the sta—
tus of the servo system veIocity gain
adjustment. The switches Sl-#1 through
SI~#8 are OFF when pressed down on the
right side of the switch. When Sl—#8
is in the ON position, it enabies
the dispiaying of fauits on the fauIt
indicators. See Figure 6—2 and refer
to TabIe 6—6 for more information on
the use of this switch.

The voItages on the seven outputs of
this switch are interpreted as a se—
ven digit binary number by the micro—
processor. It is used by the M.P. to
generate the number of sector pulses
per revqtion required by the drive
user. See paragraph 3.10.1 Tor more
detaiIs.

*See aIso TabIe 6—6 where the use of this switch is expiained further.
**The dispiay modes of the CR1—CR7 indicators are expiained in TabIe 6—6 and

paragraph 6.9.1.1.
***Not used normaIIy for maintenance, but mentioned here to compiete the de—

scription of switch 81 on the Servo Coarse PWA.
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TABLE 6—6. INTERPRETATION OF CONTROL/MUX FAULT
DISPLAY INDICATORS (SHEET 1 OF 2)

SWITCH/INDICATOR
UJ CONTROL/MUX PWA3; ¥

8 S5 3;
E g g DESCRIPTION OF INDICATOR MEANING/FUNCTION
E \r E
afcn 81etuaeeaeeac3 5“.) m L.) c.) u o (.2 <3 0

1 O O I O * * * * * NOLHEADSEIECTED FLT.Indicates that an attempt
(NH) has‘been made to seIect a non—existant head.

1 O 0 * M8) * * * * * CRS Tight onIy when M.P. is active.
1 O O * O I * * * * WRITE FAULT. Indicates that a Toss of AC or(WF) DC write current has occurred.1 O O * O * I * t * WRITE OR READ OFF CYL. Indicates that an(W+R) attempt was made to write or read during a

seek, RTZ or voTume change.I O O * O * * I * * WRITE AND READ FLT. Indicates an attempt to
(NR) write and read simuItaneous.I O O * O * * * I * VOLTAGE FLT. Indicates a beIow normaI voIt—

(VF) age.
I O O * O * * * * 1 HEAD SELECT FLT. Indicates a muItipIe head

+ (HS) seIect (2 or more heads seIected).2 O 1A 0 I + O 0 C9 C8 The two highest order bits of the present
cyIinder address dispIayed by first SI
actuation. Resets mode 1 fauTt.2 0 2A O 1 1 C7 C6 C5 C4 The next high order four bits of present
cyIinder address dispTayed by second SI
actuation.

2 0 3A 0 1 1 C3 C2 C1 C0 The Towest order Tour bits of the present
cyIinder address dispIayed by third SI
actuation.

3 0 4A 0 I O O O O O Separator state between cyIinder address
dispIay mode and Microprocessor FauTt Sum—
mary dispIay mode.

4 O A O 1 M4 M3 M2 M1 MD A hexidecimaI coded, binary number (M4——MO). . . . . . is dispIayed which indicates a micropro—
. . . . cessor detected error condition. The actua»

ETC. ETC. tion of SI dispIays the code from the first. . . fauIt store Iocation that contains an error
code. Subsequent actuations of SI dispTays
aII other error codes stored, dispTaying. . . . . . . . one at a time untiT aII have been dispTayed.4 O XA O 1 M4 M3 M2 MI MO TabTe 6—7 Iists aII error codes and meaning4 O A O l 1 I I 1' I of each. OIIIIII indicates aIT M.P. FauIt
Summary Codes have been dispTayed.
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TABLE 6—6. INTERPRETATION OF CONTROL/MUX FAULT DISPLAY INDICATORS
(SHEET 2 OF 2)

SWITCH/INDICATOR
rs CONTROL/NUX PWA

E3 ‘5 31 DESCRIPTION OF INDICATOR MEANING/FUNCTIONears
(I'll—-

>-\_/b——-t
<2 3
”zoom
0.:2322V
m. I—INC’)<I'LOK.DI\
Hr—Ir—Iococo:czrxcccz
DU‘JMUULJUUUU

5 1 A O l 1 O O O O Servo velocity gain adjust display. CR3 on
indicates velocity is very slow during
seek to max cyl. ***

5 l A O 1 O l O O O CR4 ON indicates velocity slow during seek
to max cyl.

5 l A O 1 O O l 0 0 CR5 ON indicates velocity all right during
seek to max cyl. _

5 l A O 1 O O O 1 0 CR6 ON indicates velocity fast during seek
to max cyl.

5 1 A O 1 O O O O 1 CR7 ON indicates velocity very fast during
seek to max cyl.

NOTES: “1” means switch OFF or indicator ”ON”; ”0” means switch ON or
indicator ”OFF“.

*Any or all of these indicators could be on at the same time except
CR2 which has no meaning in mode 1. The fault description defines
the meaning of that indicator in whose column the ”1” appears.

**"A” means a momentary actuation of this switch. (Its output goes
to ground) ”1A” means first actuation of the switch; ”2A" means
second actuation, etc.

***A seek is made to maximum cylinder number with each 81 actuation.
iAlways ”0” except when cyl. address is zero, then it's “1“.

6.9.1.1 MAINTENANCE INDICATOR DISPLAY MODES
Display Mode 1: Display of Non—Microprocessor Detected Faults.
As shown in Table 6—6, this display mode occurs only when M.P. detects switch
Sl—#8 on the Servo—Coarse PWA being on the ON position and 81 on the Control]
Mux IPWA being in. the OFF position. *One or more of the fault indicators CR1
and CR3~CR7 can be turned on after a non—microprocessor detected fault occurs,
so more than one at a time could be ON. The fault latches that drive the CR1—CR7
indicators directly can be reset only by 81 (on Cntl/Mux) or Power—ON Master
Reset. However, the non~microprocessor detected faults are also stored in another
register whose outputs go across the interface. See Table 2~3 if applicable. (This
feature applies only to the "Standard" interface — it does not apply to the "multi—
plexed" interface). This latter register is reset from the interface or front panel
CLEAR switch or 81 (but only if the fault conditions are gone). Actuating Sl to
reset the fault latches also starts Display Mode 2 or A.
Display Mode 2: Display of the Present Cylinder Address
When 81 on the Control/Mus: PWA is actuated in display mode 1, the fault latches
are reset , CR2 indicator is turned ON , and indicators CR6 and CR7 display the highest
order two binary bits of the present cylinder address (the address used by the drive

*Even though 81— #8 is ON no faults will be displayed unless the Microprocessor
causes them to be displayed.
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in performing the last seek operation). 81 need only be actuated momentarily. When
81 is actuated a second time the information displayed by CR6 and CR7 will be cleared
and CR 4- through CR7 will then display the next four high order binary bits of the
Present cylinder address. The third actuation. of 81 will change the information dis—
played on CR4 - CR7 to the low order four binary bits of the present cylinder address.
CR3 will always be zero except when the cylinder address digit displayed on CR4~CR7
is zero which time CR3 will turn ON. The ten bits displayed as described above are to
be interpreted as three hexidecimal numbers representing the address of the last seek
performed by the drive. At the time the cylinder address bits are displayed the loca—
tion storing the address is cleared.
Therefore, before a new present cylinder address could be displayed a new seek to
a different volume or different cylinder would have to be performed.

Display Mode 3:

The next (fourth) actuation of switch 81 after the three actuations of Display Mode 2
turns off CR8 ~ CR7 leaving only CR2 ON. This is a separator state between Display
Mode 2 and Display Mode 4. The only way Display Mode 3 can be entered is through
Display Mode 2, but display mode 4 can be entered through Display Modes 1 or 3. Dis—
play Mode 3 does not occur if display mode 2 does not occur. If display mode 3 does not
occur it should be recognized that the first three actuations of SI constituted the first
three M. P. Fault Summary codes in display mode 4. Therefore, the first three codes
should be written down as one cannot be sure what the code represents tuitil the fourth
Sl actuation which will be either the separator code (display mode 3) or a fault code
of display mode 4.

Display Mode 4:

Assuming that display modes 2 and 3 occurred first, the fifth actuation of 81 places
operation in Display Mode 4 which is called the "microprocessor Fault Summary"
mode. This is the mode that displays the Microprocessor—detected errors. The Micro—
processor has a fault store area in its RAM where it stores a different binary code
number for each error detected.

The fifth actuation of 81 as mentioned above will display on CR3—CR7 the code in the
first fault store location where an error code is stored. Those locations in the fault
store where no error code has been stored will not be displayed.

Subsequent actuations of 31 displays all other error codes stored, displaying them one
at a time until all error codes have been displayed. Table 6~7 lists all the error codes
and the meaning of each. The next 81 actuation after the .last error code has been dis-
played displays all ones on CR2 — CR7 (all lights ON). The next actuation after all ones
displays all zeros (all lights OFF but CR2). Subsequent actuations of 81 jumps the
displays back and forth between ones and zeros on CR2 —- CR7 until some operation is
performed by the drive (i.e.. , seek, read or write, RTZ, etc.). After the drive gets
back in the idle mode of operation after an operation it will be in Display Mode 1 again.
Display mode 4 could directly follow mode 1 in some situations. A typical situation
would be after a seek was commanded but the ready and ”ON—track" condition was
never reached. Any time the cylinder address is cleared and a new seek is not com-
pleted, modes 2 and 3 would be skipped.

if the fault readout process is somewhere in mode 4 when a seek is performed, operation
returns to mode 1. The M. P. error codes still stored in the M. P.. fault store (i. e. ,
those which hadn’t been displayed before the seek occurred) remain there and will be
displayed the next time mode 4 is in process. Any new faults which may be stored be~
fore operation returns to mode 4 through subsequent actuations of :31 in the normal man:
ner will be displayed with the remaining faults.
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Display Mode 5:

When Sl—#8 on the Servo-Coarse PWA is placed in the OFF position. (right side ofswitch depressed when facing switch from component side of PWA), the servo systemvelocity can be displayed on CR3—CR7. Paragraph 6. 8. 5.2 describes the use of thisdisplay mode in adjusting the servo velocity gain.

TABLE 6*7. MICROPROCESSOR FAULT CODES AND MEANINGS
Codes 01 through 0C represent the 12 phases of operation that are checked bythe microprocessor. Codes OF through 1E represent the fauTt types that coqhave occurred in one of the phases. In dispIay mode 4 the phase codes areread out in order first and then the fauTt codes in order. Code hex 1F is readafter the Iast fauIt code is read out.

HEX BINARY
9.9125. £1012: BNEEQEEEEBATION
01 00001 RETURN TO TRACK CENTER
02 00010 WAIT FOR COARSE SEEK COMPLETION03 00011 AFTER SEEK SETTLING
04 00100 IDLE LOOP
05 00101 RETURN TO ZERO MOTION
06 00110 END OF VELOCITY TABLE
07 00111 HEAD LOAD
08 01000 ANAIT AGC DURING HEAD LOAD
09 01001 ANAIT TRACK CENTER—LOAD OR RTZ
0A 01010 SETTLING—LOAD OR RTZ
OB 01011 OFFSET ACTIVE
DC 01100 CLEAR OFFSET SETTLING00 01101 RESUME SETTLING AFTER FALSE TERMINATION

FAULT'TYPE
0F 01111 SPINDLE DID NOT START/STOP IN 2 MINUTES AFTER

ERSLO/ERSTP NAS NOTED (100000/10100)10 10000 SPINDLE START GREATER THAN 70 SEC11 10001 NO SPINDLE MOVEMENT
12 10010 NO DRIVE TO SOLID STATE RELAY13 10011 SOLID STATE RELAY FAILURE
14 10100 STOP TIMEOUT
15 10101 EMERGENCY RETRACT FAILURE
16 10110 NORMAL RETRACT FAILURE
17 10111 CYLINDER ADDRESS GREATER THAN 82218 11000 OFF TRACK GREATER THAN 1200 USEC19 11001 UNEXPECTED AGC IN HEAD LOAD
1A 11010 LOST AGC
18 11011 RPM FAULT
1C 11100 LOST SPEED PULSES
ID 11101 ALLOWED TIME EXPIRED
1E 11110 NO TRACK LOCK IN SETTLING1F 11111 MICROPROCESSOR FAULT CODE SUMMARY READOUT IS

COMPLETE
*CR3—CR7. ”1" means Tight on. "0” means Tight OFF.
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6.9.1.2 TABLES OF FAULT TYPES VS. OPERATION PHASES
Tabs—SA1hrough6—8E35howsThediflerentfauh:eodesthateouklshowrupforxfirknm
phases ofchfive operaTKHIInonflored bytbe Hueroproeessor. For exanuflein.Tabk36-8BI
"Seek Operation”, an error in phase 03 (AFTER SEEK SETTLING} would also show one
orInore ofthe fiudttypes 11010, 11101.and 11110 @ee Tabk36—7) 0

TABLE 6”8A. SPINDLE START AND STOP

ERROR
PHASE 10000 10001 10010 10011 10100 Oliéfi‘“
STOP xA x __
START xA x x x xA

[f3 30 SEC TIME LIMIT
[f1 MAY OCCUR ONLY 2 MIN AFTER 10100 CODE
[f1 70 SEC TIME LIMIT
if: MAY OCCUR ONLY 2 MIN AFTER 10000 COOE

TABLE 6—83. SEEK OPERATION [fix
ERROR

PHASE 10111 11010 111011i: 11110_ 11011
01 x
02 x
03 x x x
06 x

NO Phase
Code Stored X X

1f: 80 ms-TIME LIMIT
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6.9.2

TABLE 6—8c RTZ [1X AND HEAD LOAD [fix

PHASE 11001 11010 11011 11100 11101 11110

07
08
0A
09

No Phase
Code Stored

10: 500 ms TIME LIMIT
[2: 300 ms TIME LIMIT

TABLE 6—8D. HEAD RETRACT
ERROR

PHASE 11101zf; 1010110:
N0 phase
Code Stored X X

111 440 mS TIME LIMIT
[21 500 ms TIME LIMIT (MAY OCCUR ONLY AFTER

ERROR CODE

TABLE 6~8E. IDLE AND OFFSET

ERROR
PHASE 11010 11110 11101 11000 11100 11011

04 x x x
OB x
0C x x xA

No Phase '
Code Stored X X

zfi: ONLY IF 11000 ALSO PRESENT
gfix 20 ms TIME LIMIT

TEST POINTS
The test points on each of the printed wiring assembly boards are shown in Figures
5—4 through 5~9 (Section 5). Most of the small holes along the top edge of the boards
which are called out on the figures as test points do not actually connect to any cir—
cuitry. All test points that do connect to circuitry are shown on the schematic drawings
in Section 5 .
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VELOCITY GAIN ADJUSTMENT (OPERATOR ACTION)

BEGIN

SET SWITCH
5] J8 OFF

OPERATE SI
MOMENTARY SW

VELOCITY
OK
?

SET SWITCH
51-!8 ON

ADJUST
R7 NO<

I
I/4 TURN R7 IN SAME
DIRECTION AS LAST
CYCLE

ADJUST
R7

----- O we)I x5053 I

FAULT DISPLAY LOGIC FLOW (ON CNTL/MUX PWA)_____________ ‘

SI
ACTIVATED NO

1)

TAG I
AND BIT 5I,‘ ..

RESET FAULT
LATCHES

I
I
I
I
I
I
I
I
I
l
|
I
I

W 3
SI ACTUATED

LAST TEME
AROUND

')

IS
FAULT

CODE DISI’LAYED
IF ?

NO YES

SET FAULT RESET FAULT
DISPLAY MODE DISPLAY MODE

I
SET FAULT DISPLAY

INDICATOR

(399430) a now WITH "OEM" INTERFACE
It or FLOW WITH "STD-I '~ INTERFACE

FIGURE 6—29. FLOW CHART OF FAULT DISPLAY LOGIC
(SHEET 1 OF 2')
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FIGURE 6—29. FLOW CHART OF FAULT DISPLAY LOGIC

6—74

M.P. PROGRAM

DISPLAY
INTERRUPT

POSITIONER
BUSY

SWITCH was
SI —ls
OFF

?
NO

YES
RETURN

STORE IFH IN LAST
FAULT DISPLAY
LOCATION

I
FIND FIRST NON-
ZERO FAULT DISPLAY
LOCATION

I
DISPLAY FAULT CODE

I
STORE ZERO IN
LOCATION DISPLAYED

RETURN

PERFORM RTZ

I
SEEK TO

CYLINDER 822

I
COMPARE TIME TO
GO FROM CYL 23I
TO 428 AGAINST
EXPECTED TIME

I
DISPLAY VELOCITY
INDICATION V
TABLE 6—6

RETURN

(SHEET 2 OF 2)
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6.9.3 CONVERSION OF CMD UNIT FROM 60 HZ TO 50 HZ
To convert from 60 Hz to 50 Hz when unit contains Power Supply Assembly as
shown in Figure 6—17. 1. Perform the following procedure.
1
2.
3.
4

5 .
6‘.

O
O

K‘
!

lO .

11.

12.

13.
14.
15.

Stop and Power down the drive per Paragraph 2.3.3 and 2.3.4.
Remove AC line cord from power source.
Remove the top cover. Refer to Paragraph 6.7. 1.
Raise the deck assembly to maintenance position. Refer to Paragraph 6.7.2
Steps 1 thru 4.
Remove PS 1P5 from J3 and install PS 1P5 into J4 as shown in Figure 6—1?’.1.
On connector PS 1J1 remove wire from pin 2 position and install it in pin 3
position. (See Figure 6w30) . Figure 6—31 shows PS1J1 to CB1 connections
for various frequency/voltage combinations.
Remove the spindle drive belt @. See Figure 6—14.
Remove the motor belt drive pulley @. To do this loosen the set screw (2)
in the pulley collar using a 5/32 inch Allen screw driver. See Figure 6—14.
Install the 50 Hz pulley on drive motor shaft. See Figure 6-14. Using a good
scale for measurement, position the pulley so that it is mounted on the shaft
with the edge of the pulley 0. 280 inches (7. 1 mm) away from the plate
surface as shown. Torque the screw in collar to 64 lbs—in. (7.2 Nm) .
Position the smooth side of the drive belt around the spindle pulley. Hold
the belt taut around the pulley while performing the next step so that the
belt does not slip off pulley.
While maintaining hand tension on the belt, roll the belt onto motor pulley
while manually rotating the spindle pack hub in a counterclockwise direction.
Rotate the spindle pulley several revolutions to seat the belt on pulley.
Lower the deck to its normal position. Refer to Paragraph 6.7.2, Steps 5
thru 10.
Connect AC line cord to 50 Hz power source.
Power up drive per Paragraph 2.3. 1.
Restore unit to normal operation.
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6.9.4 CONVE SIGN OF CMD UNIT FROM 50 HZ TO 60 HZ
To convert from 60 Hz to 50 Hz when unit contains Power Supply Assembly as
shown in Figure 6—17. 1. Perform the following procedure.

1 Stop and Power down the drive per Paragraph 2.3.3 and 2.3.4.
2. Remove AC line cord from power source.
3. Remove the top cover. Refer to Paragraph 6.7.1.
4 Raise the deck assembly to maintenance position. Refer to Paragraph 6.7.2

Steps 1 thru 4.
5. Remove PS 1P5 from J4 and install PS1P5 into J3 as shown in Figure 6~17.1.
6 On connector PS 1J1 remove wire from pin 3 position and install it in pin 2

position. (See Figure 6—30). Figure 6—31 shows PS 1J1 to 081 connections
for various frequency/voltage combinations.
Remove the spindle drive belt @. See Figure 6—14.
Remove the motor belt drive pulley CD. To do this loosen the set screw @
in the pulley collar using a 5/32 inch Allen screw driver. See Figure 6-14.

9. Install the 60 Hz pulley on drive motor shaft. See Figure 6-14. Using a good
scale for measurement, position the pulley so that it is mounted on the shaft
with the edge of the pulley 0.280 inches (7.1 mm) away from the plate
surface as shown. Torque the screw in collar to 64 lbs—in. (7. 2 Nm) .

10. Position the smooth side of the drive belt around the spindle pulley. Hold
the belt taut around the pulley while performing the next step so that the
belt does not slip off pulley.

11. While maintaining hand tension on the belt, roll the belt onto motor pulley
while manually rotating the spindle pack hub in a counterclockwise direction.
Rotate the spindle pulley several revolutions to seat the belt on pulley.

12. Lower the deck to its normal position. Refer to Paragraph 6.7.2, Steps 5
thru 10.

13. Connect AC line cord to 60 Hz power source.
14. Power up drive per Paragraph 2.3.1.
15. Restore unit to normal operation.

O
O

<I
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PSIJI

VHITE

.__. —' \{6.6.1204
FIGURE 6—30. WIRE CHANGE TO PLUG PSl—Jl.

05101
YSY'L——————-—-§£595———-———~—~———-—————{ZIZ:§§§§§ 001-02
35—
63‘_—___.——_—!fllI§-—————.———-—————-——{:::1§§§§ 001-04
E?
33—
E

60 Hz 120 v OR 50 Hz 120 v on 50/60 Hz SUPPLY
E???i._____.__§EEE§__________ CBl—OZ02 “ALE—mg 001-04
0—3"
E?
FE

50 Hz 100 v 00 60 H; 120 v 0N 50/60 Hz supvps101
[31—
ET
63'-—————————Efill§-—-——~——-——«——-———-{:::1§§§§ 001-047;;~ WHITE
3;:::]
iJ———-——-————§Efl§5-——————————«-—-—-—4::::1§§§§§ 001-02

50 Hz 220 v
g§1g1

01
03—-—————————551I5——-————-—-——-——«——{::::E§§§§ 081-04
33— 063‘ WHITE
ET__.0QEJ—————————-5L3§5————»———————~—-————{::::E§§§§ 001-02

50 Hz 230 v
D

gigE________JflflIE__.____.____..___.C:::i§§§§ C81-04
02:
93~ NHXTE04
733—

jjgj————————--334333————u———-———-—-——-——[::::f§§§§§ 001-02
50 Hz 240 v05101 WHITE

01

03 001-04

BLACK 0131-02
50 Hz 100 v

0.61156.)

' """ ' FIGURE 6-31. POWER SUPPLY TO CIRCUIT BREAKER HOOK UP.

75888331~Z 6-77/6-78



PARTS DATA 7
“mm-m

7.1 INTRODUCTION
This section contains an illustrated parts breakdown that describes and illustrates
the Cartridge Module Drive (CMD) (Model 9448). In general, parts are in dis—
assembly sequence but do not necessarily indicate the maximum recommended
disassembly of parts in the field.

7.2 ILLUSTRATIONS
Item numbers within a circle®indicate an assembly (group of parts). Item
numbers without a circle, 1, indicate a single part; a group of parts that are
pinned or press fitted together; or a group of parts which is normally replaced
as an assembly. Disassembly of certain assemblies is not recommended, however,
and replacement of parts should be at the assembly level. These will be identified
throughout the section.

7.3 PARTS LIST
In addition to the accompanying parts list on each illustration, two additional
Parts Lists are available; the Top—Down Assembly/Component Parts List and the
Cross Reference Index. Instruction for the use of all Parts Lists in paragraph 7.7.

7.4 ASSEMBLY BREAKDOWN
7.4.1 PRODUCT UNIOUE PARTS
Figure 7—1 illustrates the unique customer selected items defined by the Parts
Data Hardware Product Configurator (HPC) sheet. The Parts Data HPC sheet
is included in the HPC package located in front of the manual. It may be desirable
to insert the Parts Data HI’C sheet in front of this section.

7.4.2 TOP LEVEL ASSEMBLY
Figure 7—2 identifies device hardware mounting and the Final Mechanical Assembly.

7.4.3 FINAL MECHANICAL ASSEMBLY
The Final Mechanical Assembly is a detailed breakdown of the CMD device. It also
identifies by sheet number, the location of all major assemblies not detailed in
Figures 7e1 and 7—2.

7.5 REPLACEMENT PARTS
When ordering replacement parts for the CMD , the inclusion of the Model No. , the
figure, item and part identification numbers for each part ordered will ensure
positive identification of parts. Before ordering parts, refer to paragraph 7. 6.

7.6 SPARE PARTS (SP)
This Illustrated Parts Breakdown is complete to the extent that all parts and
assemblies are depicted and identified. Replacement part availability however,
depends on the materials and provisioning operation of the supplier.

75888-332-R ’ 7—1



To assist the service representative in selecting replacement parts with minimum
requisitioning lead times, engineering recommended spare parts which reflect the
intended service level of the device are identified with the letters SP adjacent
to the item number on the face of each illustration. Replaceable non—spared items
will require longer requisitioning lead times.

7.7 PARTS LIST INSTRUCTIONS

7.7.l ILLUSTRATION PARTS LISTS
The parts list for each illustration is an extract from the Top—Down Assembly/
Component Parts List and contains only those parts depicted. Refer to para—
graph 7. 7. 2 for explanation of. parts list.

7.7.2 TOP—DOWN ASSEMBLY/COMPONENT PARTS LIST
a Starts at TLA level and lists all parts in Item Number sequence.
10. Correlates Item Numbers with Part Identification Numbers and the Description

of each. , ..
0. Indicates where each part is used (used column) within the device by listing

the item number(s) of the next higher assembly.
d. Defines the location of each part by listing the sheet number(s) where

depicted.

NOTE

The same part may be used in any number of assemblies or sheet locations.

7.7.3 CROSS REFERENCE INDEX

a. Lists all parts in numeric sequence (by Identification Number), in conjunc—
tion with the referenced sheet number (third column) and illustrations.

b- Defines the physical location of each item identified.

7.7.A SHEET NUMBER REFERENCING
Sheet number references of Parts Lists and Illustrations refers to sheet locations
in this section. Example: Sheet reference 4 represents sheet 7~4, sheet 5 repre—
sents sheet 7~5, etc.
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NOT SHOWN THIS VIEW

*4?” I“**** *****

LOCO
I . ANDTHRU TI-IRU IHRU THRU FUSE
, KIT@

\ O

(
SIGNAL

(7. HARNESS
SHEET 234 I z c —I I x: C

SEE SHEET 20

@
. THRU

' 6130
THRU 739

545 635
THRU
s74

SEE SHEET 20
757
OR

5
SEE SHEET I9 FOR
FRONT PANEL
INSTALLATION
KITS

—I x 27 C I
REFER TO PARTS DATA HI’C
SHEET FOR APPLICABLE PARTS
AND IDENTIFICATION

xii-PART OF TOP LEVEL ASSIWIBLIES,
FIGURE 7.3.

SEE SHEET I“ *ii'REFER TO SECTION 5 FOR CIRCUIT BOARDIDENTIFICATION AND PARTS DATA.758
OR *‘X-IHTEMS 620 THRU 635 ARE SOUND TREAT-

THRU MENT OPTIONS. FOR IDENTIFICATIONAND BREAKDOWN OF mess ITEMS SEEFIGURE 7.2, SHEET 7-4.
THRU «HI-*«n ITEMS 6K) THRU 6|9 ARE POWER PLUG@ ASMS.I sp ****~)I- ITEMS 636 THRU 639 - ENCODINGQ “THE SEE SHEET 20 BUTTON KITS INCLUDED IN ATERMINATOR FOR SLIDE KITS PLASTIC BAG WITH UNIT.

FIGURE 7—I. PRODUCT CONFIGURATION
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IDENT NO DESCRIPTION WHERE USED

35‘3 776N71C‘6 PANEL ACOUSTIC FOAM 620, 621'
355 776a7106 PANEL ACOUSTIC FOAM 622, 623

485 N39 7TOA7107 PANEL ACOUSTIC FOAN 620, 621
N39 776N7107 PANEL ACOUSTIC FOAN 622, 623

492 nan 7589H325 PANEL kCCUSTIC FOAM 623
“80 7589u325 PANEL AC-'STIC FCA‘ 621, 622
u81 7589u326 PANEL ACO STIC FOAM 623
u81 7589u326 PANEL ACOUSTIC FOAM 621, 622
u83 7589u328 PANEL ACOUSTIC FOAN 621, 623
NBA 776u71os PANEL ACOUSTIC FOAN O20, O21
usu 776u7109 PANEL ACOUSTIC FOAM 622, 623
NON 776A7105 PANEL ACOUSTIC FOAM 62A
NBS 7589u330 PANEL ACOUSTIC FOAM O21, 622
"85 7589u330 PANEL ACOUSTIC FOAN 623, 62u
H86 7989u331 PANEL ACOUSTIC FOAN 621, 622
H86 7589u331 PANEL ACOUSTIC FOAN 623, O2u
H87 7589u332 PANEL ACOUSTIC FOAN 621, 623
"88 776682 3 PANEL ACOUSTIC POAN 623
ANN 77658253 PANEL ACOUSTIC FOAM 621, 622
”89 7589u3u1 PANEL ACOUSTIC FOAN 622
A90 7765825“ PANEL ACOUSTIC FOAN 621, 622
"90 7766825“ PANEL ACOUSTIC FOAM O23

' ' . PANEL ACOUSTIC FOAN 621
PANEL ACOUSTIC FOAN 621
PANEL ACOUSTIC FOAN 62o, 62A

620 7589SON2 SOUND TREATMENT OPT UPC
621 758950uo SOUND TREATNFNT OPT UPC
622 Tsegsouu SOUND TREATMENT OPT UPC

I _ 623 756950u5 SOUND TREATHFNT OPT NPC
u A ' I* RHERENCE ~SEEFIGURE7~I 62 75895016 SOUND TNLATNELT OPT UPC

FOR lDENTlFlCATlON

FWGURE T9. SOUND'TREATMENT'OPTAON
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**421

*REFERENCE - SEE FIGURE 7 ~I FOR IDENTIFICATION
*‘K'ITEM 421 IS A DUST COVER FOR USE IN CARTRIDGE

AREA WHENEVER A CARTRIDGE IS NOT PRESENT

as
DOOR

//’ (REH

495

258 BASE PAN
254 (REF)

IEEH IDENT no DESCRIPTION
021 75880900 FINAL MECHANICAL ASM 500 -
030 758830u5 GASKET 500
0H1 95033900 ADHESIVE 500
07” 77615990 LABEL 500, 501
212 776170u9 SCREW, PAN HD 500
25“ 1012580“ RASHER, SPR LOCK 500
257 10125609 WASHER, PLKIN 500
258 10125600 WASHER, PLAIN 500
277 83u10518 GASKET STRIP 500
“21 90603300 CLOSURE 500, 501
H3O 10126N01 WASHER, EXT TOOTH LK 500, 501
“95 10127129 SCREW, PAN HD 500
500 75821025 TOP LEVEL ASH HPC

FIGURE 7-3. TOP LEVEL ASSEMBLY



FROM SHEEI 5
HARNESS ”71711017100100

2 1 ASM HARNESS SEE
230 lflM mqNo SHHTNO
231 52 75392747 7—23
2 52 53 75392747 7-23

38 OPJZ 75392747 7—23
0291 75894098 7—22

s SHEETS 11, 12,EE
218

261
257

292
*

482257
433

*RHEMNCE-EEHGUK74FOMDHUWKAHON*vx— REFER TO SECTION 5 FOR ClRCUIT BOARD
IDENTIFlCATION AND PARTS DATA.

~1TEM 10ENT N0 DESCRIPTION NHERE USED
CABLE CLAMP 021
SCREW, PAN HE 021
RETATNING RING 021238 10127102 saw, PAH 00 021ITEM IDENT No DESCRIPTION WHERE USED g3; 2g§3§:§§ EEEEC' Egg 3%” "D 35}............................ C-_--___-__--______,-_-___ 5 1 n 1' .

021 75880900 FINAL PFCHANICAL ASM 500 32? 13152333 :§§§?A §E§ SOC HD CAP 3:1028 75881128 DECK SUPPORT 1.11 021 252 1015’5801 17/151163 Qpfi LOCK 0?]029 75381129 DECK SUP RH (NOT SHOWN) O21 égu 1012580" WASHER “spa LOCK 021031 1012716P SCREW, PAN “0 021 256 10125002 RASNER: PLAIN 021033 9"369h01 SWITCH 021 257 10125605 NASHER PLAIN 02103“ 951059011 POLYESTER TAPE 021 2551 10125606 wgpgfi’ PLAIN 021035 10127111 SCRER, PAN MD 021 260 10125102 "Urgyg; 02;038 10120003 NAENER, PLAKN 021 26, 5g7j7goé NUT g‘wAsnER 021039 1012‘805 WASHER, SPR LOCK 021 202 51777900 NUT & CAPTIVE 1ASRFR 021one 10125805 KASHER. SPR LOCK 021 016 76732105 SHIN, STRIRER ‘ 021000 10125005 RASHERl 1LA N 021 017 75202105 RLOCR, SPACER, STRIKER 021086 70882597 CABLE 0010E 021 “18 7589521" STRIKER 021093 )1901501 SCRLH 021 u29 10127112 scwEw, PAN HD 021156 176h1108 ACCUSTTC FOAM 021 N30 10120001 RASRER EXT TOOTH LK 021201 7588081“ BASE PAN ASH 021 033 10127110 SCEER,'PAN 00 021202 75880129 DECK ASM . 021 A60 75803023 SPACER, NYLON 021205 1589310! RETAXNER, HkAD CONN 021 "82 75803801 INSULATOR FISNPAPER 021207 75881396 RETAINER, HEAD CONN 021 000 75893211 BRACKET ' 021209 10120203 SCREN, SOCKET HEAD 021 097 10127125 SCREW, PAN HE 021217 75892011 NASHER, SHOULDER 021 098 7S887251 wAsuER. NYLON 021218 75592221 PIN 021 522 95$?3H00 BUMPER 021219 92033037 RETAINING 117110 021 ' " ‘ ‘22? 93500001 RASRER, HYLGH 021229 75801790 LINE 021

FIGURE 7—11. FINAL MECHAMCAL ASM (SHEET 1 of 3)
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FROM SHEET 5

258

324

ITEM IDENT NO

021 75880900
032 776u3187
038 10125603
091 95510027
092 95125326
209 75893278
219 92033037
220 QPOSUEQZ
221 758F3115

75888332-R

SEE SHEET 8

FINAL NECHANICAL ASH
RECEIVER ASM
WASHER, PLAIN
HUT, HEX
LOCTITE SEALAHT
PLATE, SEPARATOH
RETAINING RInc
BALL DEAPING
CAM PLATE

FIGURE 7—5.

ITEM IDENT NO

223 75887H53
22“ 75887nu8
225 7588283“
226 75882833
22'! nil-8711143
23“ 75893958
2U3 10126219WHERE USED Qua 10125725

* 252 10125801
500 75” 1012580u
021 258 10125606
021 26“ 77830530
032 32a 1n1?7122
03?. 359 10126233
021 362 10127123
0?1 u22 9260200u
021 "75 753932”)
032

DESCRIPTION

RECEIVER BAR, LH
RECEIVEH BAR, RH
CARRIAGE RAIL
CARRIAGE RAIL
PLATE, RECEIVER
SPACER
SCREW, HEX SOC MD CAP
SCREW, FLAT HD
HASHER SP8 LOCK
WASHER, SPR LOCK
WASHER, PLAIN
RIVET, SPLIT NYLON
SCREW, PAN HD
SCREW
SCREK, PAH HD
CABLE CLAMP
BLOCK, LINKAGE

FINAL MECHANICAL ASM (SHEET 2 of 3)

WHERE USED

03?

7-7



FROM SHEET 6

427

78

FROM SHEET 7 HARNESS IEPMINATIONS KIT
ASM HARNESS SEE **477** 1mm uuNI.No.5HH1No. (E§v

q/ 474*:11: 52 75892747 7~2I

I I1
I

244

* REFERENCE - SEE FIGURE 7-: FOR IDENTIFICATION
**UuDONKn4w

IDENT NO

75890900
10128803
75382866
776u1805
78“818u0
75881731
75881770
'588260"

. 75782600

500
H27
H71
“72
“73
u7u
177
N78
“99

73
9N370917

' OH375919
77(111I1H8

776H1810
7‘”9?737
7589“831
7R?9“830
95610026

I 75899NQP
o355u001
927nsn12
10127102

I 92031033
10127113
77660319
10125800
10125801
1012580”
10125602
10125605
10125600
10125102
75?80u8?
101271?“
1012§106
77830611
10125702

-75883111
75880UF1
75882055
7599H805
77570257
77610u61
75899509

FINAL . . ,WASHER, SPF LOCK
coon ASE
LATCH EIATE
PIN PAWL
PAwL
SPRIHC pAwL
SLIDE, LATCH
TEflQICn SPRINGSCL,JOID BPACKFT
SOLFNOID ASM
LATCH CCVER
JUMPER wIRE ASM
scarw
scuEw
ADHESIVE
COVER, noov
WIRF GUARD
wumE
“INCH
HUT , FEX
SUPPORT SHAFT
wAsuEn, EILOE
SCREW, PAN nu
saw. PAH up
RETAINIKC RING
scary, PAH HL
SNITCIT PLATE
wAsnEI spn
KASHEP spn LTCK
HASEER, SPF ax
WASHER, PLAIN
uAnEEs, PLAINunsuEn, ELAIH
HUT-HEX
BEARING
sax, PAN MD
NUT. HEX
HASHFF, PLAIN STEELEsaw, FLAT FD
SHAFT
BFARING
SPACER
LEVER, CAM
SET saw
SPRING
KIT, CART RELEASE

FIGURE 7-6. FINAL MECHANICAL ASM DETAILS (SHEET 3 of 3)
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u99
"90
M99
"99
021
021
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FROM SHEETé 154 155 153 152

SEE SHEET I6

HARNESS TERMINATIONS
ASM HARNESS SEE
ITEM IDENT NO FIG NO
EZPI 75894088 7- 23
C81 75894088 7- 23

*REFERENCE - SEE FIGURE 7-] FOR
IDENTIFICATION

**wwmwmmwa
MOMQWNONsmH740

iTEM IDENT NO DES'T‘RIPTIOH

290 75886726 . ‘ AIR INLET 201293 75897501 R 20129“ 75889881 0L0 ASF 201295 75999168 ” ' PLASTIC AIR 201296 0u27925u .: CLANR 201298 75885997 FTLrRR, ABSOLUTE 201300 77507100 SPRING, FILTER RET 201301 75881205 DEFLECTOR, AIR 201302 7589100n CCVFR, AIR PEFLECTOR 201302 75893762 LI‘P 201
ITEM IDENT R0 DES"R1PTIDN WHERE USED i}; Eggégggg “ASIEE RESOEEQELL :8;
........................................................ 21“ 75062u00 WASIER: INSULATOF 20109“ 91030000 CLIp' Apngglvg 201 319 75883H53 RTRL JUNFEP 201152 9??“92n0 SCREW 201 322 10127103 SCREh, PAR HD 201153 937u9193 scngk 201 323 937H9190 SCREW, pnr MD 20115” 94277001 CABLE TIE 201 320 10127122 SCREW, PAR 00 200 701155 9‘Tu3210 CAHLL TIE MOUNT 201 325 1012712“ scRER RRR nu 201' (201 7521021u BASE RRR RsR 021 327 10127100 SCRER' PAN 00 migus 7392307g GROUND STRAP 201 328 10125066 SCREW: HFX up 5612R0 9309u202 SPACER 201 329 10126003 RRSHRR, IXT T00T0 1K in252 11125701 201 331 53777900 HUT-HEX A 20126“ 1312580“ 201 U50 75R92351 JUMRER wIRE 201258 13125600 201259 10125607 201277 83u10510 . 201281 75082875 RAREL. POWER ENTRY 201

,EFIGURE 7-7. BASE PAN ASSEMBLY (SHEET I of 2)
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ITEM IDEHT N0

036 776102u7
038 101262u6
039 10125803
0u0 10125705
085 17901501
152 937u0200
1‘33 937119198
15" 9u277u01
155 9u3u3210
157 10125103
201 7SRROBIU
903 10127100
230 9u371000

10127121
10125800
10125801
10125602
10126605
10125607
1012510?
76831350

" ,7 9‘3f>115f>??‘

937”“196
10125"03
53777905
9380900“
906u3601
776101R3
10126u02
10127112

” 75883067
929'_

7C$79900
929P6001
VRVYPSOO

DESFRIPTION

scnau CAP
WASHER, spa LOCK
uAsnzns, 57a LOCK
SCRFh, THD FORMING
SCREW
scaEw
CABLE 115
CABLE 115 70001
001-057
BASE PAN hsx
scnnw
RETAINING 9100
scnaw, pan HE
KASHEH 397
015059 590 LOCK

PLAIN
PLAIN
71110

. x
PRACV'T 95515100 ETC
CAPACITOR, novnc
CAPACITOR, 9c100 RUN
0010911

, CAPACITCa
1 RELAY c0711

, NXRF wonnn
, 9175 wounr

PIx'I
SHOCK VOUNT
SHIFL‘C, 9F} FIZITER
SCREW, PA” 1”)
SCREW, PA?! 1'13
WASHER, EXT TOTHE LK
NUT, FEX
WASHER, NYLON
CLANP, CAFACITCR
SR, SUFFKHIATUR
WASHER, EXT TOC
SCREN, PA'
PLAT? SW

*REFERENCE - SEE FIGURE 7-1 FOR
fiDENTlFICATION.

*9!- REFER TO SECUON 5 FOR CIRCUIT
BOARD IDENTIFICATION AND
PARTS DATA.

5P312

WHERE USED

HARNESS TEPMINATIONS
ASM HARNESS SEE
1mm IMNTNO WHTNO

51 75892747 7-23 §fF—~v—-—-°'
CAAPB 75894086 7-23
craps 75894098 7—22
cx 75894094 7-22

RCTBI 75894086 7—23
RCJZ 75894090 7—23

75894086 7~23
RCTB2 75894088 7-23

75894086 7—23
c5 75894086 7—23

F 1 G U R E 7- 8 .

7 - 10

201

201

crw SHEETé
(EN)1

i?‘153

BASE PAN ASSEMBLY (SHEET 2 of 2)

7581383132" R



{‘3

FRc SHEETé
414

ITEM IDENT NO DESCRIPTION WHERE 0050
035 10127111 SCREW, PAN HD 202039 10125803 WASHER, spa LOCK 202065 10127101 scnaw, PAN HD 202
007 10125030 scasw, HEX 202202 75880120 ascx ASH 0212u3 10126219 scwaw, HEX soc up CAP 2022uu 10127113 scnaw. 210 up 20225a 1012500u 715022, 32R LOCK 202257 10125605 unsnaa, PLAIN 202258 10125500 wasnan, PLAIN 202316 758995u7- BLK 202HARNESS TEmMINATIONs 333 10125301 NUT, HEX 202335 10120221 SCREW 202ASM HARNESS SEE 300 9u277000 STRAP, CABLE TIE 2023TB“ lDENT NC) SHEETFVO 36H 758800uo BASE PLATE ASH 202
305 75886281 SPINDLE 202SPF? 75894096 7‘22 388 92720396 BUTTON scaaw 202Rmmp7 7589M00 7-22 389 77832u29 BUMPER 202391 75893002 BUMPER HOUNT, LOWER 202PWPP9 75894098 7-22 u01 758087u0 CAM~TOWER 202002 758887“? CAM-TOWER 202
I r l O '1 ‘1'as REFER TO SECTION 5 FOR CIRCUIT 12(1)? gggggglfa EggPEEAEéETUPPER 3g;

BOARD‘DENT'HCAT”3N AND u12 75893953 SERVO pnanup snIELa 202PARTS DATA. H13 75893110 CONHFCTCR PLATE 202u1u 75881 as 310 PLATE 202u15 77666 50 SHIELD, RD/KR PREAHP 202
“19 75893915 COVER 202
neu 10125029 scnaw, 051 202033 10127110 scnaw, paw HD 202u3u 77010221 scasw, VAN HD 202"38 10125000 scasw, HEX 00 202uus 18uu0201 SILICONE RUBBER 202070 92602003 CABLE CLAMP 202

, ------ FIGURE 7‘9. DECK A SEMBLY (SHEET 10f 3)

75888332—R 7-11



SEE SHEET 16

SEXE SHEET 15=0SP

38
252

438

HARNESS TERMINATIONS
ASM HARNESS SEE
ITEM IDENT NO SHEET No
svv4 75894090 7~23

PATBI 75894086 7-23
59 PAP} 75894092 7-22

*RHTRTOSECHOBJSFORCRCUH
BOARD IDENTIFICATION AND
PARTS DATA.

IDENT N0 DESCRIPTION NHERE USED
moMSHHIé -------------------------------------------------------

300 75080000 EASE PLATE ASH 202. , 300 92009012 NASNER PLAIN 202ITEM IDINT N0 DESCRIPIIDN NNERE USED 37$ 10120255 SCREK , 202
390 75880200 ROD-GUIDE 202038 10125603 NASHER, PLAIN 202 392 75880037 PLATE 05ARING - FIXED 202039 10125803 WASHER. SPR LOCK 202 39u 75891081 PLATE A58 2020110 10125805 WASHERS. SPR LOCK 2‘02 110" 75800135 CARRIAGE I. coIL ASH 202050 75881020 AIR BAFFLE 202 u05 75880512 WAGNET ASH 202057 75882075 SPACER 202 000 75890102 VEL XDUCEH—CONH ASM 202058 51553015 CLAMP 202 u07 51885515 STANDOFF, HALE—FEMALE 202050 10120250 SCNEN 202 “08 75891011 BRACKET SNITCN 202000 10125008 NASNER, PLAIN 202 010 75891573 CARRIAGE LKG TOOL 202202 75880120 DECK A58 021 N20 75883211 COVER, RowER AMP ASH 202211 77670100 SCREN 202 030 10120001 NASNER, EXT 10070 LK 202235 77010100 SN INTEGRAL LEVER 202 A32 101202u5 SCREN, HEX soc HD 202200 10127113 50000, ?AN HD 202 U33 10127110 SCRRN, PAN HD 202251 10125800 WASHER SPR 202 435 10127115 SCREw, PAN ND 202252 10125801 WASHER 32R Locx 202 u30 10125010 SCREN, HEX ND 202255 10125000 NASNER, SPR LOCK 202 . A37 10125013 SCREN, HEX 00 202256 10125002 NASNER, PLAIN 202 N38 10125000 50850, HEX ND 202257 10125005 NASNER, RLAIN 202 000 10125000 SCREW, HEX HD 202250 10125102 NUT—NEX 202 uuz 51885500 STANDOFF, HALE-FEHALE 202313 75090503 ELK 202 Ann 10127100 SCREN, PAN N0 202

FIGURE 7-10. DECK ASSEMBLY (SHEET 2 of 3)

7— 12 ' 75888332-R



A 362
254; ' '
258 422 150

FROM SHEEN» 430

SEE SHEET 16

ITEM IDENT NO DESCRIPTION WHERE USED

037 101262U6 SCREW CAP 202
030 10125603 WASHER, PLfiIH 202
039 10125803 kASHEE, SnF LOCK 202
ONO 10125505 5 . 202, [05
DUO 1012<805 WASHERS, SPF LOCK 097, 098061-1871” 00 COMPOUND 3h0 202087 937fli1‘ 9?. 202150 75883055 202151 937U9082 202
202 75880120 021
213 1012610“ 202
230 16U02506 CABLE CLAMP 202
252 10125801 WASHER SPR LOCK 202
253 1012625” SCRFK, SOCKET HP 202
25" 1012580” kASHEfi, SPR LOCK 202
255 10125806 WASHEH, SPR LOCK 202
257 10125605 WASHER, PLAIfl 202
258 10125006 WA. ER, PLHIN 202
259 10125607 HA1 R, PLAIN 697, E98259 10125607 VP .R, PL IN 202, 705299 10126250 SCREW, CAP 705
209 10126250 SCREW, CAP 691, 69?303 7577"“71 CAPACITOR ,30“ 75881270 CLAHF, CAPACITOR 202318 75062000 WASHEH, INSULATOR 202356 75899706 PULLEY 697
360 77610157 SHOCK‘HCUNT 202?02 10127123 SCREW, PAH MD 202
36" 758800U0 BASE PLATE AFN 202

FIGURE 7~11.

75888332~R

3/428
4

I 431€§>L|>V381
)~ I '

SHEET 16

OPTIONAL
PULLEY 8- BELT KITS

so 112*697 40‘
259

60 Hi 698

*705

** 525 I»
**526

40 438

326 f/
252V M

33,— 364 REF
BOTTOM VIEW

HARNESS TERMINATIONS
ASM HARNESS SEE
ITEM IDENT NO SHEET NO
53111 75894088 7—23

75894086 7—23
C3 75894086 7-23

*REFERENCE ‘ SEE FIG. 7-] FOR
IDENTIFICATION

*‘X‘ WHEN BELT IS SUPPLIED, WRAP
AND STORE INSIDE PULLEY FLANGE.

ITFM IDENT NO DESPRIPTION wHERE USED

371 10126226 202272 75052905 597, 698
372 75062906 202, 705
37“ 7598153 202
375 75887S39 202376 7589152u 202
377 758§3280 202
378 77610051 202
381 76887791 202
382 78893920 . 202383 758800u5 SPEED SENSOR 20238H 75888“07 OPTICAL swcu 383
385 75887871 GROUHD SPRING 202386 75883u81 PULLEY COVER 202u22 9260200u CABLE CLRMP 202u23 10127119 SCRFw Pan MD 202uzu 10125029 saw, HFY 202U28 10126N02 WASIER, TOOTH LK 202“26 10126 2 SCRFH, H 50c HD 202“28 93788 12 SCREW, SV.F LOCKING 202u29 10127112 SCREH, PAN up 20?u3o 10126NO1 WASHER, EXT TOOTH LK 202U31 10125760 SCREH, FLAT “0 202”38 1012500“ SCRFW, HEX ND 202uu1 101271uP ‘ ' A 202uu3 101257”? 202“58 75899707 698H7O 75890703 70689% 9231u113 DRE F BELT 60 HZ E98526 9231u127 . BELT 50 ”Z 097527 95126322 AH? 202
571 75883026 ’ 705571 75883026 697. 698

DECK ASSEMBLY, BOTTOM VIEW (SHEET 3 of 3)

7-13



FRCMA SHEET lo
*746

SP

* 747

* REFERENCE — SEE FIG. 7-]
HARNESS TEWINATIONS FOR IDENTIFICATION.

ASM HARNESS SEE
N ) N #I* REFER TO SECTION 5 FOR CIRCUIT

”EM IDENT C SHEET 0 BOARD IDENTIFICATION AND
EMPI P2 75894090 7-23 PARTS DATA. _____

ITEM IDENT NO DESCRIPTION wHERE USED ITEM IUENT NO DESCRIPTION wHERE USED

027 758802uu SPACER TUE, Tu7 3&6 75885832 3 R—CUIDE CTR 7U6, 7H7
121 776M6195 LIFT EXT E ROD 7u7 3u7 75886293 PANEL. LEFT SIDE 7A5, 7u7
1uE 2U53u71u READ SHRINK SLEEVE 7N6, 7N7 3UR 758858u1 HTC BAR-CARD GUIDE 7u6, 7u71u9 75287700 DOOR GASKET 7A6, 7A7 3U9 Tssfi§791 STRIP—CARE LOCATION 7A6, 7u7
205 93109267 SPACER 7N7 350 y7635806 SPACER 7u6, 7u7
2,13 101261011 wASITER 7116, 7117 4.. 17633805 SPACER 7116, 7U?21” 7589u320 nRACKET. RIGHT 7A6, 7u7 . 82312001 GUIDE, CIRCUIT CARD 7R6, 351
215 75P9u321 RRACKET, LEFT Tue, 7A7 §°’ GUIDE. CIRCUIT CARD 7a?
216 10121723 SCREw, FLAT RU 7N6, 7u7 b GUIDE, CIRCUIT CARD 7H6. 7u7
233 776u1R25 SHIELD, E NODULE 7U5, 7A7 ~ PANEL. RIGHT SIDE 7N6, 1U?239 02592207 SCREw 7A6, 7u7 7 1 BRACKET, I/C CABLE 7M6, 7A7
2146 10127121 SCREW, PM" HP. 7116, 7117 9359920“ ScfiEk’. HEX WASHER 7‘56. 7“?25a 1012580" RASRRR, SPR LOCK 7H6, Tu? 10125106 NUT, REX Tue, 7A7258 10126606 WASHER, PLAIN vufi, 7“? 77637800 CLAMP 7Q6, 7u7263 9u3u321o CABLE TIE MOUNT 7H6, 7U7 922R)211 SCREW, PAH HD 7M6, TR?
276 776‘4'1511 HINGE BLK 1151-1 7116, 71:7 755282327 (3ND HIRE 7116, 7117
30'] 7fi883l185 E-MCDULE BRACKET 7116‘ 7’47 \01261102 KASIIFR, EST TOOTH LK 7146, 7117
303 9??“5208 SCREW, PAN RC 7u5, 7u7 ‘01?71?5 SCREV, PAN HD 7"6, 7H7
325 1012712“ SCREW, PAR HE 7A6, 7u7 , 7783H781 LABEL 7U6, 7A7
3MB 75885836 SPRT EAR—CARD GUIDE 7U6. 7u7 : 78893902 E MODULE ASM upc

7T6M7é16 E RCUULE ASH HPC

FIGURE 7-12. F. MODULE ASSEMBLY

7—14 75888332~R



FROM SHEET I2

5?

447 “~$”

_,,,,,, HARNESS TERMINATIONS
ASM HARNESS SEE
ITEM lDENT NO SHEET NO
AlP] 75894086 7-23

ITEM IDENT NO DESFFUPTION WHERE USED

O28 101?§(fi? ”O”262 N non
35“ “OH
262 " uou371 _ non
393 LA SOC n new
“0” 7 CARPlLC & COIL ASH 202”“6 CAPR}LCE A DFARIHCS "O“uu7 ' , houan? uouuug ‘ non590 uouH5] 6 Honme? 752 \?ou no""53 788 ~690 uouugu 7783001? Hon“5% 950nu21u ‘ Mon
“56 92fl25099 , SOCKET MD CAP U0“US? 7RSP19?1 nCTuflTOR WIRING ASH "OH

FIGURE 7~13. CARRIAGE AND COIL ASSEMBLY

75888332-R 7‘15



550 551 339
(R56 g '

FROM SHEET 9
*

338

336 60 H2

NOTE:
"SEE HPC SHEET 7—3 FOR ASM PART NUMBERS, ITEMS 550 8. 55I .

468 50 Hz:

343

FROM SHEET 9

FROM SHEET 13

** 36760HZ
THRU 465 469 50 H2

46650HZMOHZ
519 50 Hz

FROM
SHEET 3

(REM

FROM SHEET 12

so ”2/60 HZ 458
50 HZ 470
50 H2 467
50HZ356

NOTE:
SEE HPC SHEET 7-3 FOR ASM PART NUMBERS.

*REFERENCE - SEE FIGURE 7-1 FOR IDENTIFICATION
**ITEM 465, NOT SHOWN, IS A LUBRICANT

ITEM IDENT NO DESCRIPTION WHERE USED

0N37IOOO
1012980u
1012980"
7573 $81
758 )10
83A35302
wu276600

, 911276600
95105900
05105900

: énevvuoo
9u277n09
75887520
75985931
75881250
75980126

; 75887776
, 75837776

77613626
77613626
10126226
10126226

80625‘100
75880127
75399702;
75897511
75830126
75599703

HETAIIIIIIG RING
WASHER, EEPE LOCK
“ASHER SPF! LOCK
MANIFOLD ‘V
IILOW' CHJ RIF
CCIIII TOR, PLUG/CAP
FOAM TAPE
FOAM TAPE?
TAPE, POLY FILL, INSUL
TAPE, POLY FILM, IIISUL
STRAP, CABLE TIE
STRAP CARLH TIE
GROI" ‘T. 50 SHOULDER
HAA D
GASKET
MOTOR ASI’
PLATE, MOTOR MTG
PLATE, MOTOR MTG
COLLAR, I -
COLLAR,
scaax, soc an
SCREH, SOCKET up
PLATE AS?
PLATE QEARING
nLOCK, SPRING SUPPORT
PIN—SPRING, GUIDE
SPRING
wnsnan, PLAIN STEELE
PULLEY
PULLEY
LUBRICAET
LUBRICANT
MOTOR ASM
PULLEY
BLOWER CFHTRIF 50 HZ
MOTOR ASN 50 H2
ROTOR PULLEY

FIGURE 7411. MISCELLANEOUS SUB-ASSEMBLIES

7~16 75888332—R
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50/60 H2 @ FROM SHEET 3

88‘ll’> ‘iifi"saao H2
125 340 POWER SUPPLY

s ‘ A
123 429

5P132 380

B 109

MOD KIT
SEE SHEET 24

119

* REFER TO SECTION 5 FOR CIRCUIT BOARD
INFORMATION AND PARTS DATA.

*9? 50 HZ AND 50/60 HZ CAPACITORS
REQUIRE SLEEVING ON THEM. SEE
MOD KITS, FIGURE 7-22, SHEET 24,

IDENT NO DESCRIPTION WHERE USED

11u 10125715 SCREW, FLAT HD 088115 70879005 CAPACITOR 088
116 95655530 SCREW, SH 088117 95587700 HUT, PUSH 098110 95635102 CABLE CLA, 088119 05035105 CABLE CLAMP 0887 .U 122 96S82501 BCOT-DOHPLF FNTRAHCF 08805$CHLP11ON WHERE USED 123 51785u03 FUSE BLOCK 088_______________________________________________________ 12u 956N150? “ASHER, PLAT 088P 0200 00:1 YUPPLY 50/00 507 125 10126101 WASHER INT TH LK ORRTEA ggIguéoo genus )RHER 50/60 1 08“ 126 9551002" NUTL Héx 098

101 75812§00 AXCV CCMPOHFET 090 ‘97 933”???8 FU§55 I25 V 03810? 75932000 ZPGHEHT ASK 080 12“ 9553350I GREASE 088103 75110102 egg 129 95635103 CABLE CLAMP 088100 76873100 uurzuo BRACKET CPR 130 10126“0“ hASHEVS 088105 1012571u SLAT 00 CBS 131 9fl399501 SF PLOCK 088106 101257H6 SCREW, FLAT UL 088 132 956u7607 -‘ 088107 SOPU2?CI RECTIEIFP 001005 CHE 133 10125909 _ Ew, FLAT up 03g10? 10125912 SCREW FLAT HP 088 13“ 7589002" P... M00 Y? 510100 10125012 NASHER, PLnIN 09 ?“0 I032570“ SEREW, FL 1 HD 507110 1012610% WASHER, INT TH LK 088 3”“ 9”277”00 3*"“P1 CABLE 715 §07111 C681002E ~01, HEX G88 380 966N3601 CnP, CfiPACITOR 907
112 3558390“ RECTIFIEE BLOCK 088 329 ‘0‘27fl‘? Schffi1 ”4".“3 5076? 7K01u “UT OBfl 130 10120101 hA$jER, Lxl 10010 LK . 501113 ,73 , ‘ uua 1c1251u7 SCHEM, FLAL HL 507510 7588788“ POWER SUPPLY HPC

FIGURE 7—15. POWER SUPPLY ASSEMBLY

7588833241“ ' 7-17



*REFER TO SECTION 5 FOR CIRCUIT BOARD
INFORMATION AND PARTS DATA

** 50 HZ AND 50/60 HZ CAPACITORS
REQUIRE SLEEVING ON THEM. SEE
MOD KITS, FIGURE 7-22, SHEET 24.

50Hzl42
60H2135

ITEM .IDEHT NO

\

429 380

*00115

50H2143
60HZI36

/////23'HZ
50H21AA

443'

089 76869502
090 70110000
101 75832500
102 75832900
100 76873100
105 1012571u
106 101257U6
107 602u2201
108 10125912
109 10125613
110 10126103

95510026

12H 956u1502
125 10126101
126 955100211
127 93111922?

7—18

POh R SUPPLY 60 HZ
PONLR SUPPLY 50 NZ
AmVCWWWHTAw
AXHV COMPONENT ASM
CAP MOUNTING SRACRET
SCREW, FLAT N0
SCREN, FLAT HD
RECTIFIER BRIDGE
SCRPN FLAT HD
NASNER, PLAIN
NASNPR, INT TH LK
nuT, REX
RECTIFIER BLOCK
SCREN PLAT 00
CAPACITOR
SCREN, SHEET METAL
NUT, PUSH—IN EXP.
CABLE CLANP
CABLE CLAMP
BOOT-DOUBLE ENTRANCE
FUSE BLOCK
WASHER, FLAT
WASHER, INT TN LK
NOT, 05x
FUSE, 125 v

FIGURE 7‘16.

ITEM IDENT NO

128 95533601
130 10126000
132 956u7607
133 10125909

5 70112900
0 76873002
I 758953u9
9 76873001
9 10125777

1N0 9356unuu
101 92376010
1N2 70113000
103 70116600
100 05635100
100 70117900
10? 93560030
3“0 9U277HOO
380 95603001
029 10127112
N30 10126N01
003 10125707
509 77610705
511 77610707

\J

DESCRIPTION

GREASE
WASHERS
FUSE
SCREN, PLAT HD
TRANSFORMER 60 NZ
CHASSIS
P.s. MOD KITNINE HARNESS ASM
SCREN, FLAT HD
NASNER, NYLON
NUT. SELF~LOCKING
TRANSFORMER so NzCHASSIS
CABLE CLAMP
NINE HARNESS ASN
NASNLR, NYLON
STRAP, CABLE TIE
CLAMP, CAPACITOR
SCRLN, PAN HD
NASNLR, EXT TOOTH LN
SCREW, PLAT HD
PONPR SUPPLY 00 R2
PONPR SUPPLY 50 H2

POWER SUPPLY ASSEMBLY

75888332—R

cyM SHEET 3

_‘ :0 H2
POWER SUPPLY

MOD KIT
SEE SHEET 24

090

509
509
509
509
509



FROM SHEET 3 . FROM SHEET 3

BASE PAN

BASE PAN
(REH

FROM SHEET 3 ’ FROM SHEET 3
BASE PAN

(REF)

*REFERENCE - SEE FIG 7-1 FOR IDENTIFICATION

. 0 WHERE 0530_____ ..........................
035 10127111 SCREW, PRK up 500, su1 $8; §§ggiggé ggXC§F§ASHER 223035 10127111 scnaw,FAx up can 265 75881907 BRACKFT 6u0035 10127111 SCRFw, PAH 00 cue, 003 267 77601835 ZEE BRACKET 6R1, buu039 10125003 WASHER, SPR LOCK 6H2, 003 268 77601836 ZEE BRACKET 6u1 6“”030 10125203 WASHER, spa LOCK sun 269 77680300 BRACKFT 602'030 10125803 wnsuan, SPF L K can, 6U1 é70 77080301 BRACKET 6u20H0 10125805 WASHER, SPR L\ K 0u2, sun 771 77060011 LABFI' sun000 10125005 WASHER, SPR LOCK bun, 001 57? 93326000 STufi‘BALL 6”?0“? ‘0‘9°2“" 5C“E“: ”EX 305 ”D Cfip 6”2- 5““ 270 10126252 ECREH SOCKFT ”FAD 602one 101262uu SCREN, HEX soc HD CAP 6H0, 001 é75 776u8135 fiATCH’AgM ” ‘ 6u2081 gu300903 FILTER—AIR 6"0 291 9D376910 saw 502081 9“}(1‘1903 FILTER-AIR 60?. 6"} 299 10126250 SCREW. CAP Mo, 6111082 75881Fu5 CLIP 6H0, 6N2 299 10125250 saw, CAP sun082 75881805 CLIP 0u3 389 77532u20 PUMPER 6"?083 776N1830 CLIP‘ GUI, bun 500 75593030 FRONT PANEL INSTL KIT HPC08" 9u3su906 EILTER—AIR bui, 6uu 601 75093031 FRONT PANEL INSTL KIT MPG25? 1012560? KA§HE8, PLAI? 6”0. 6H1 602 75893035 FRONT PANEL INSTL KIT UPC:2; :81gggg; tégnég’ Etfi}§ 233 6u1 903 75893032 FRONT PANEL INSTL KIT HPC259 10125007 WASHER: PLAIH euu’ Jun 75593033 FRONT PALEL INSTL KIT HPC201 53777902 NUT L wAsnFn 000, 001

FIGURE 7—17. FRONT PANEL lNSTALLATION KITS



FROM SHEET 3

FROM SHEET 3
i

751

*7 52

327
1"

8% \40
H

326 39 244
ITEM IDENT NO DESCRIPTION WHERE USED

039 10125803 WASHER, SPR LOCK 751, 752
0‘10 10125805 WASHER, SPR LOCK 751, 752
062 758909117 DRAWER EXT SLIDE 752
063 758909118 DRMI'ER EXT SLIDE 752
06" 911279113 WASHER. PLAIN 751, 752
075 7760I|002 PRE—FILTER—FILTER 726
076 775‘18130 CATCH ASH 726
077 776111785 FILTER FRAME A314 726
211‘! 10127113 SCREW, PAN HD 751, 752
259 10125607 ' WASHER, PLAIN 751, 752
272 93326006 STUD BALL 077
326 10127211 scneu, PAN HD 751, 752
327 1012711111 SCREW PAN HD 751, 752
387 93109081! SPACE 077
726 776111795 FILTER KIT 112C

*REFERENCE ’ SEE FIG.77-1 FOR IDENTIFICATION. 751 758973110 SLIDE KIT RFC
752 75897701 SLIDE KIT HI’C

** NUT PLATES ARE FURNISHED WITH SLIDE ASSEMBLIES 757 75890938 DRAWER EXT SLIDE 751
ITEMS 573 AND 574 OR ITEMS 62 AND 6.3 758 75590937 DRAHER EXT SLIDE 751

FIGURE 7—18. SLIDE KITS 8 PREFILTER KIT

7-20 ‘ 75888332-R



ITEM IDENT N0

20u650
20“650
ZOUGB!

7620U652
026 762OU653
03? 70125603
038 20125603
038 30125603
039 10125803
070 72882550

m
m

w
.._

..—
w

w

N a o N m 'u z

120 1012621"
120 1012621u
252 10125801
252 10125801
252 10125801
257 10125605
261 53777902
u33 1012711u

75888332-R

433

39

DESCRIPTION

FIXED PACK/MOD
FIXED PACK/NOD
FIXED PACK/MOD
FIXED PACK/HOD
FIXED PACK/EDD
PLAIN WASHER
PLAIN WASHER
PLAIN WASHER
WASHER, SPR LO
GROUND WIPER
GROUND STRAP
WASHER INT TH
GROUND FLEXIBL
HEAD~ARN ASH,
HEAD—ARM ASP,
HEAD~ARM ASM,
HEAD—AFR ASM,
HEAD—ARM A53,
HEAD—ARM ASH,
HEAD-ARM A§
HEAD-ARM A01, 0

FHEIGHT .
WEIGHT HEAD
HEIGHT HEAD
SCRER, HEX SOC

I: :- :3

SPRING LK HASH
SPRING LK WASH
WASHER, PLAIN
HUT & WASHER
SCREW, PAN HP

ALIGH
ALIGN

FRONTPANEL
(RES

WGEPAN

E MODULE
“EH

FROM SHEET 3

FROM SHEET 3

HHERE USED

TCOL 555, 559
TCOL 560

ALIGN TOOL 556
ALIGN TCOL 557
ALIGN TCOL 558

560
SS8, 559
956, 557

CK 716, 717
710, 717
716, 717

LK 716, 717
E 716
LOWER 555, 556
LOWER 55 , 560
LOWER 557, 558
UPPER 559
UPPER 555, 556
SFRVO 555, 556
9FRV0 559, 560
CERVO 557. 558

556. SS7
560
558, 559

no CAP 558. 559
ND CAP 556. 557
HD CAP 560
HD CAP 560
HD CAP 558, 559
H, CAP 556, 557

ER 556, 557
EN 560FR 558' 559 NOTE: ITEMS 23, 24, 25, z; 26 ARE NOT716, 717 SHOWN. SEE SECTION 6.7.7 FOR ADDITIONAL

716,717 INFOWMANON ON HXEDPACKflAODUH
717 ALIGNMENT TOOL.

FIGURE 7—19. ESD KITS 8 HEADS
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EHPfi

DP?1

71A 1'

PA/SVO COARSE mm

75894092

-
u

a
a

u
a

a
u

I
u

a

l
u

u
u

u
n

-
a

s
n

-

.. v H a

Rm NRP CONTROL MUX

__ nu 5- 75894098
22:2: 0 3 6-
EEEEE I 2 7 0
—~_ .1 s-

RLY CNTL/SVO COARSE

7 589110914

EH97
LLUW

m.
..a

um
... ..

SP9?

3 q 5 a ::2\

SVO/PREAMP/SVO FINE R/W PREAMP/RD HRT
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TTH’DOWN ASSEMBLY COMPONENT PARTSEJST

ITEH IDENT NO DESCRIPTION WHERE USED SHEET ITEM IDENT NO DESCRIPTION WHERE USE0 SHEET
338 90270000 FOAM TAPE 550, 55, 5,6 022 92002000 CABLE CLAMP 202 S13339 95105900 TAPE POLY FILM INSUL 29“ 0,6 022 92002000 CAELE CLAMP 021 S71 . 1 “ , S135 A 216 023 10127119 SCREW PAN H0 202359 95105900 TAPE, POLY FILM, INSUL 550, 551 C. 0 «TR 9 CABLE TIP ?02 -1, 020 10125029 SCREW, HEX 202 S13‘0 9“277 “0 7 A 1 . ' I ‘ > b 020 10125029 SCREW HEX 202 s133”0 9“277”°0 STRAP1 CABLE 7‘5 550' 55‘ 5‘6 025 10120002 WASHER EXT TOOTH LK 201 S103“0 9"277”°“ STRAP1 CABLE TIE 5081509 3‘5 025 10120002 NASHFR' EXT TOOTH LK 202 S13300 90277000 STRAP, CABLE TIE 507 S17 “2: 101200 ' ' ' ‘ . ,. A 5 02 WASHER, EST TOOTH LK 700, 707 S11301 90277009 STRAP, CARLE TIE 550, 551 510 , , 5 .. . 020 10120222 SCREW, HEX SOC NO 202 S13301 90277009 STRAP, CABLE TIE 105, 200 S20 027 10193702 SCREW FLAT ”D 003 $83“? 75887520 ““0””ET1 5° SHOULDER 5501 55‘ 3’6 028 93788082 SCREW: SELF LOCKING 202 513gig Z222?223 ESN§§$LD :3: :12 029 10127112 SCREW, PAN HE 202 s135- - , 029 10127112 SCREW PAN N0 021 $0305 75885830 SPRT BAR—CARO GUIDE 700, 707 S10 ”29 10,27,12 SCREW: PAN H0 20, 310300 75885832 MTG RAR-GUIOE CTR 700, 707 S10 ”29 10127112 SCRE“. PAN ”D 508, 509 318307 75886293 PANEL, LEFT SIDE _ 700, 707 S10 ”29 1012711? SCREW. PAN ”D 507 517308 75885801 MTG EAR—CARE GUIOE_ 700, 70? SI“ 030 10120001 WASHER, EXT TOOTH LR 202 S12309 75885791 STRIP-CARD LOCATION 72:. 7“; :13 030 10120001 WASHER, EXT TOOTH LK 202 S13350 77633800 SPACER 7 . 70 1 030 10120001 WASHER EXT TOOTH LK 508, 509 518351 77033805 SPACER 706, 707 310 030 10120001 WASHER: EXT TOOTH LK 507 s17352 82312001 GUIDE, CIRCUIT CARD 796. 351 S1” 030 10120001 WASHER, FXT TOOTH LK 500, 501 SS352 82312001 GUIDE, CIRCUIT CARD 707 S10 030 10120001 WASHER, EXT TOOTH LK 021 S035 3 82311701 GUIOE, CIRCUIT CARE 700, 707 S10 031 10125700 SCREW, FLAT H0 202 S13350 75885090 PANEL, RIGHT SIOE 706, 707 310 032 10120205 SCREW, HEX SOC HD 202 S12355 77007100 PANF ACOUSTIC FOAN 020, 021 S0 033 10127110 SCREW, PAN H0 202 S1355 77007100 PANL. ACOUSTIC FOAP 022, 023 30 033 18127110 §g§§:, :2: 3g 2g; :0?350 75899700 PULLEY 097 S13 1 2 1 , , , ,357 75893775 RRACRET, I/O CAELE 700, 707 510 033 10127110 SCREW, PAN 80 710, 717 S2135? 93592200 SCREW, HEX WASHER 706, 707 ‘10 “3" 77610221 SCREW, PAN HD 202 $1)359 10120213 SCREW 021 37 035 10127115 SCREH, PAN H0 202 S12300 77010157 SHOCK MOUNT 202 S13 “36 10125016 SCREW. HEX ND {02 fig361 10125105 NUT, HEX 7‘36, 714'] 3111 “37 101231018 SCRER, HEX HD 202 .112.761. 10125105 NUT 175x ()3? 3 ”38 1012500“ SCREH, HEX MD 202 SM362 10127123 SCREN PAN H0 202 313 “38 10125000 SCREW, HEX HD 202 S13302 10127123 SCNEN' PAN HO 032 57' “38 10125000 SCREW, HEX H0 202 S12‘ , - ’ 27 a 0 039 77007107 PANEL ACOUSTIC FOAM 020, 021 Su303 7763380( CLAMP 700, 717 L1 3 \ ~ ,300 75880000 BfQF Pl, ,. 039 77007107 PANEL ACOUSTIC FUAN 022, 023 SN3 10 .17E ASH 202 S11 ) 1 _ .0 I _ A 100 10125000 SCREA, HEX HO 202 S12300 75880000 RA PLATE A58 202 S13 . , _, ,r I . _ _ , ,1 001 10127108 SCREW, PAA H0 202 $13360 75880000 bAnL PLATE ASH 202 012 ... . , . C 002 51885500 STANOOFF, HALE-FEMALE 202 S12305 75880281 SPINOLE 202 S11 .. . , ,, 00_; 1012 707 SCREW, FLAT H0 508, 509 S18300 92705211 SCREN, PAN HO 700, 707 510 ””3 10,2 707 CCREW FLrT HD, r 2 r L S , 1 507 S1736’ 75850‘23 MOTOR “°” 1‘5 5‘6 003 1012 707 SCREW FLAT HE 202 S13~- .0 . H r r 5 . 1 - . I .36: 7528777? PLfiéfiv “078: ”10 £72: £12 5:? 000 10127109 SCREW, PAN NO 202 S1230 75 87771 PLA :, 007 870 1', _15 s 1 00 1 000201 c C . “9.0 ' ‘1’309 92009012 WASHER, PLAIN. 202 S12 “”5 P ’0 JILI ONE R’5¥ER ~ 202 S 2, 0 758801 0 CARRIAGE A LEARINGS 01 S15370 77013020 COLLAR, SHAFT 517, 518 510 ““7 7588598, COIL AS” 000 5,5370 77613020 COLLAR, SHAFT 515, 516 $16 0011 758719035 PLATE, COIL 000 $15371 10120220 SCREW, SOCKET HD 000 , S15 “”9 7Sgeésun LEAD FLEX. COIL 000 5,5371 10126726 >CREw. SOCKfiT ND 517. 518 $16 050 75880191 INSULATOR, FLEX LEAO 000 S15371 10126326 SCR , SOCKET HI) 515, ‘316 S16 1151 75276101 1371511571, PHENOLIC 14011 515371 10120220 56018. SOCKET ND 7.? f713 052 75270200 SPACER, PH:N0LIC 000 S15372 75002805 WASUER. SHOULDER 697. 698 S13 053 75888090 BRACKET, STRAP 000 315372 75002805 NASHER, SHOULDER 202, 705 S13 050 77830012 WASHER, PLAIN 000 S15373 1012025 SCREW 202 S12 055 95000210 SEALANT 000 315370 758815 37 P057, HCTOR SPRING 202 S13 050 92815099 SCREW, SOCKET HD CAP 000 S15375 75887539 SPRING, TENSION 202 S13 057 75881921 ACTUATOR WIRING ASP 000 S15370 75891520 HINGE . 202 S13 58 75899707 PULLEX 098 $13377 75893280 SPACER, HINGE 202 5513 058 75899707 PULLEI 518 510378 77010051 P.A.C. RELAY (SSR) 202 S13 058 75899707 PULLEX 515 S10379 75882357 GND WIRE 700, 707 510 059 75882351 JUMPER WIRE 201 S9380 95603601 CLAMP, CAPACITOR 201 £110 060 7588302? SPACER, NYLON 921 $6380 95003001 CLAMP, CAPACITOR 508, 509 S18 “62 75883001 PLATE SW MTG 201 $10380 95003001 CLAMP. CAPACITOR ' ' S17 70? 95952050 SCRER 201 S10381 75887791 DISC, SPEEO SE 50R s13 :0: 15883000 VARISTOR 20; 510382 75893920 SUPPORT, S SENSOR S13 ‘67 80602100 LUBRICAAT 2121 516 $16303 75 880 up SPEED 5E , 513 005 80025000 LUBRICANT 517, 518 S1030“ 75885 “0, opTICAL 3,1TCH 513 000 75880127 ROTOR ASP 518 S10305 10887071 GROUNP SPRING f ‘ “67 7989970“ PULLEY 517 5‘6355 1588 ,8, P _V I ,— q “ 008 75887511 HLOWER CENTRIF 50 Hz 000 S101.) 311 ULLLI COMP 2,13387 Q3109ppu APACFF 220 009 75880120 MOTOR ASN 50 Hz 510 s16” ‘ ’ “ ‘ ;" :0 i 070 7’899703 MOTOR PULLEY 510 S1092720390 BUTTON SCREA S11 1 - _77f32niq BUMPFP §10 070 75899703 MOTOR PULLEY 705 S13“nék 911 071 75233111 SHAFT 099 S82 ‘ . “ 072 75 0081 BEARING 099 S8RCu—GUIOF 073 75882055 SPACER 099 S8, ,2 fl ; ’GU”7 L 070 75890895 LEVER, CAM 099 $8, ’23~603! 'IINRINQ - 075 75893205 ULOCN, LINKAGE 032 57‘012623' [WX S‘C ”D 070 92002003 CAOLE CLAMP 202 S175891081 077 77070257 SET SCREW 099 5875891081 078 77010001 SPRING 021 8875880033 0; 079 75883018 COVER, PWA RLY CNTL 201 S1075888191 1 , >PI10 :3UPPORT 080 75890325 PANEL ACOUSTIC FOAM 023 S075887557 ZJUIDE 080 75890325 PANEL ACOUSTIC EGAN 021, 022 9075881530 081 75890320 PANEL ACOUITIC FOAM 023 S077930011 PLAIN 081 75890320 PANEL ACOUSTIC FOAM 021, 022 S0830011 PIAIN s 082 75803800 INSUIA10R FISHPAPER 021 505888708 083 75890328 ‘ ACOUS C FOAM 021, 023 SW75888707 080 77007105 COUSTIC FOAM 020, 021 S0100071 080 77007105 . ACOU TIC FOAM 022, 023 S0000 (ARRIAGE A COIL ‘ 080 77007105 ACOUL C FOAH 020 In000 ' CARRIAOF A COIL 085 75890330 PAHEL ACOUSTIC FOAM 021, 022 S0PAGN H8€ ${H90 PANEL ACOUSTIC FOAH 023, 020 S0080 75890331 PANEL ACOUSTIC FOAM 021, 022 SN086 75190331 PANEL ACOUSTIC FOAN 023, 020 SA087 75890332 PANEL ACOUSTIC FOAM 021, 023 507705825 3 PANEL ACOUSTIC FOAM 023 50770582 3 PANFL ACOUSTIC FOAN 021, 022 S075890301 PAPLL ACOUSTIC FOAN 022 50PANEL ACOUSTIC POAN 021, 022 S0PANEL ACOUSTIC FOAH 023 80PANEL ACOUSTIC FOAN 021 $0PANEL ACOUSTIC FOAN 021 SNSUPPORT — 0.8. 201 S10PANEL ACOUSTIC FOAN 020, 020 30. ._ SCREH, PAN HD 500 S5090 75893211 BRACKET 021 S0097 10127125 SCREW, PAH NO 021 S0..... 097 10127125 SCREW, PAN HO 700 707 S10.
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ITEM IDENT NO

510

’n
fid

u
fiv

w
n

w
\fi

w
v m tx

c
c
o
fl

01m
A

g
“Ia

L
4

L
g

a
L

676
577
579
580
581

62H

6U1
sue
6N2
bu?
6H3
éuu
éuu
6u5
6N5

75887251
75899599
75881025
75881025
77610705
77610705
7588788"
7588788"
77610707
77610707
75891693
75891690
75891692
7589169“
75891691
92310113
9231u113
9231N127
92310127
95125322
95523900
101271R3
7573891“
76879006
77612915
75893325
75893326
77830781
75778719
75778718
75778725
75892988
75892987
15165931
75889886
75889887
75880851
75880852
75880853
7588085u
75880856
75880857
75852826
75893020
75083026
75883026
75883027
75883895
758990R1
758838H9
75883830
7588382?
75899698
75883827
75883825
75883822
75883821
75883817
75883818

' 75883818
75893020
75883887
75583850
75899681
75883893

‘ 75883992
75883801
75883803
75683913
75883811
75883837
758838R2
75883807

' 758838U9
7589918"
75899169
75899185
75899076
75899085
75899086
75899082
75899087
75895092
75895092
758950“0
75895040

, 7589501”l
758950NR
75895095

; 758950U5
758950H6
758950U6
9U397002
758961fl0
75896191
99398801
75893030
75893030
75893031
75893031
75893035
75893035
75893032
75893032
75893033
75893033
75896880
7762U590

7-28

TOP DOWN ASSEMBLY COMPONENT

DESCRIPTION

WASHER, NYLON
KIT, CART RELEASE
TOP LEVEL ASH
TOP LEVEL ASM
POWER SUPPLY 60 H2
POWER SUPPLY 60 N2
POWER SUPPLY
POWER SUPPLY
POWER SUPPLY 50 NZ
POWER SUPPLY 50 NZ
DRIVE MOTOR ASH 60 NZ
DRIVE NCTOR ASH SO NZ
DRIVE MOTOR ASH 50 N2
DRV MOT ASH 50/60 NZ
DRIVE MOTOR ASN
DRIVE RFLT 60 NZ
DRIVE DELT 60 Ml
DRIVE BELT 50 NZ
DRIVE BELT 50 HZ
SEALANT
DUMPER
SCREW
CAPACITOR 60 N1
CAPACITOR 50 HZ
CAPACITOR 50/60 NZ
FILTER ASP, RFI
FILTER ASH, RFI
LABEL
POWER CORD 60 NZ
POHER CORD 50 NZ
POWER CORD
POWER CORD
POWER CORD
POWER CORD
BLOWER ASH 60 Pl
FLOWER
PACK 8 .’ MB
PACK A MD
PACK 8 LEA 32 MD

PACK A READS
PACK A HEADS
PHD BRACKET
BRACKET, OPR CNTL
SPACER

PACK A READS - 16 PB

SPACER
SPACER
FRONT PANEL
FRONT L
FRONT ‘ l
FRONT PANEL
FRONT PANEL
FRONT PANEL
FRONT PANEL
FRONT
FRONT‘
FRONT?
FRONT
FRONT
FRONT
FRONT
FRONT '
FRONT
FRONT
FRONT
FRONT
FRONT
FRONT
FRONT
FRONT
FRONT PANEL
FRONT PANEL
FRONT PANEL
FRONT PANEL
COVER
COVER
COVER
POWER PLUG ASN 50 N2
POWER PLUG ASM
POWER PLUG ASH
POWER PLUG ASP
POWER PLUG ASH
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATKENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
SOUND TREATMENT OPT
PRODUCT IDENT EMBLEM
ENCODING BUTTON KIT
ENCODING BUTTON KIT
ENCODING BUTTON "1“
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
FRONT PANEL INSTL KIT
PANEL INSERT
PANEL INSERT

6N/96 M8
32/96 ND

WHERE USED SHEET

021 50
021 58
NFC 53
“PC 35
HPC 53
HPC S18
NPC S3
HPC 317
”PC 53
UPC S18
hPC S3
hPC S3
UPC 53
”PC S3
”PC 55
698 $13
UPC S3
697 513
UPC 3
202 513
021 L
201 <10
HPC S3
HPC SI
HPC S3
”PC 5
HPC S3
7u6, 7u7 s1u
UPC 3
UPC S3
UPC 5}
hPC S3
11 PC 3 3
UPC S3
UPC S3
UPC ‘3
HPC 53
NFC S}
UPC
N PC
NFC
hPC
H P C
“PC
705
697. 098
”PC
71 P C
UPC
IlPC
HPC
HPC
HPC

, E
: ~ 3

RFC 5.
UPC 5_
c 5'
UPC 5
UPC 3
uvc 5
RFC s
NPC 3
npc :”
npc I
NPC ,
HPC s3
RPC 53
npc s3
HPC 53
“PC 53
UPC :7
NPC s3
c 53
Are 33
UPC 23
Ave 53
npc 53
RPC 1
RFC 1
nvc J
HPC 0;
RFC su
npc 53
Ave su
npc s3
NFC su
RPC 33
npc su
AFC 53
HPC sn
HPC 53
nrc s3
NPC s3
HPC 33
NPC 519
”PC 33
“PC 519
RPC 53
RFC 519
HPC :3
UPC s3
HPC S19
NPC 33
RPC :1;
AFC 33
UPC s3

ITEM IDENT NO

758968u3
6U8 75896838
6N9 7589683“
650 758968u7
651 7589689“
652 75896829
653 75896826
659 75896827
655 758968N9
656 75896823
857 75896850
558 75896820
659 75896818
660 75896809
661 7762u581
682 75896893
663 7762u5fl8
669 75896805
665 77632391
666 75896802
667 7589680”
668 75896810
870 7‘996812

’ 'N0fl93

)3
v 758i

083 75883701
689 75893703
81 758 5713
" 75883711

I 75883707
75883719

896 75883720
697 7‘u33728
698 75883730
702 75883737
703 75883792
70H 776158u1
705 758837u5
706 7”‘
707 75383072
708 75883073
710 758973”3
711 758973“6
716 7580u103
717 7589010”

77697291
77597239
775M72H6
77691795
776u1795
9u3§8801
758961n1
758961u0
75893218
75898086
7589252"

‘ 25565002
75893902
75893902
776U7616
77687616
75897390
758973uo
75897701
75897701
758863“?
75890938
75890938
75890937
75890937

766u125
” 15165898

76h 15165895
770 77605277

PARTS LIST

DESCRIPTION

PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT
PANEL INSERT

INSERT
INSERT
INSERTr'

r‘
r

r‘
r

r‘
r

r.

DOOR
DOOR
DOOR
DOOR
DOOR
DOOR
0(RIR
DOOR
DOOR
DOOR.
DOOR
DOOR
DOOR
DIN)R
I)()()|i
DOOR
DOOR
DOOR
DOOR
DOOR
0001'?
DOOR
000R
000R
DDCR
DOCK
PULLEY &

. PAN
, PAN
KIT

E D KIT SPL
FILTER FRAME
FILTER FRAME
FILTER FRAME
FILTER KIT
FILTER KIT
ENCODING BUTTON "1"
ENCODING BUTTON
ENCODING DUTTON
SIGNAL HARNESS
SIGNAL HARNESS
LOGO 8 FUSE KIT
CAULE CLAMP
E MODULE ASH
E MCDUIF ASK
E MODUI ASN
E NOODLE ASH
SL KIT
S KIT
SL KIT
SL DE KIT
IDENT PLATE
DRAWER EXT SLIDE
DRAWER FKT SLIDE
DRAWER EXT SLIDE
DRANER EXT SLIDE
JUMPER CABLE
CIRCUIT BREAKER
CIRCUIT BREAKER
TAPE INSTL KIT

‘TLT KIT (50 UK)
-LEY A BELT KIT (60 NZ)

WHERE USED SHEET

S3. 33
RPC 53
“PC 33
NPC 23
AFC 53
AFC 33
RPC 53
NPC s3
npc 53
MPG 53
UPC 52
AFC 53
NYC 53
NFC 53
HPC 53
“PC S3
HPC s3
RPC 53
npc 33
“PC 53
NPC
NRC
uvc
NPC
npc
HPC
npc
nyc
RFC
RPC
npc “
NPC 33
“PC 53
npc s3
nvc 33
NFC ‘
npc
npc
HPC
NPC
uvc
UPC
nrc
NFC
npc
NFC
NPC
HPC
NPC
NPC
UPC
RPC
npc
HPC
NPC
NPC
upc
RPC ‘
npc 33
RPC 33
NRC 53
“PC 53
HPC s3
c 53
RFC 320
RPC 53
HPC s3
NPC s3
u?c 53
npc Q3
NPC Sj
npc 55
AFC 53
NPC s1u
“PC _2
UPC 51u
AFC 3“
UPC 320
“PC 33
”DC 520
RPC 5}
RFC 53
751 $20
UPC 3
731 520
NPC 33
AFC 33
RPC 53
“PC 33
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CROSS REFERENCE
XTEM IDEHT NO SHEET ITEM IDENT N0 SHEET ITEM IDENT NO

U38 1012500u 25a 1012590u s7 "97 10127125
“38 1012500” 25" 1012580“ 516 “95 10127129
"38 1012500” 25” 1012580" 516 326 10127101
uuo 10125006 25" 1012$80N SS 629 101271u3
030 10125016 0ND 10125805 $10 327 101271nu
“37 10125018 000 10125805 $12 327 1012710““2“ 10125029 OHO 10125805 $13 “11 101271"?
“2“ 10125029 OUO 10125805 S13 031 10127168
067 10125030 ONO 10125805 519 uuu 10127160
328 10125066 OUO 10125805 519 sub 15165031
260 10125102 OHO 10125805 S20 76” 15165005
260 10125102 0&0 10125805 36 703 15165898
260 10125102 255 10125805 312 230 16HO2506
260 10125102 255 10125806 $13 230 16n02506
157 10125103 133 10125909 517 085 17901501
361 10125106 133 10125909 318 093 17901500
361 10125106 108 10125912 517 “RE 1PHUO201
333 10125301 108 10125912 S1? 061 19758600
256 10125602 125 10126101 317 408 2U53U71u
256 10125602 125 10120101 51? 330 2US3H720
256 10125502 110 10126103 517 755 2H565002
256 10125602 110 10126103 31? 107 502u2201
039 10125603 213 1012610" F1“ 107 502h2201
038 10125603 213 1012610“ 513 310 5155023?
038 10125603 072 10126105 $21 “93 517773uu
033 10125603 350 10126213 S7 193 s1755u03
038 10125603 120 1012621" S21 12) 51795uog
018 10125503 120 1012621“ $21 058 51853015
038 10195503 120 10126219 S21 71% fi1fi7ouon
038 10125603 099 10126215 321 um; Q1895500
257 10125605 099 10126215 F21 uoy 51325515
257 10125605 099 10196215 321 731 53777900
257 10125605 253 10126219 F11 292 53777000
257 10125005 203 10126219 5' 261 53777902
257 10125605 335 10126221 311 261 5377700?
257 10125005
257 10125605

“26 10126292 311 201 51777002
$13 261 53' 902

257 10125605 $16 252 537' 903257 10125605 371 10126225 $15 732 53777905
257 10125605 371 10126226 316 332 53777905258 10125606 393 10121 27 315 089 70100300
258 10125606 nu? 101262uu 519 100 7n1on300258 10125606 01? 10126211 519 103 7011010?25c 10125606 u3n 10126215 312 139 70112900
258 10125606 038 1o1267u5 s10 1u2 70117000
258 10125606 037 10126246 S1? 000 70116u00258 10125606 290 10126253 519 1u3 70116500
259 10126606 290 10126251 519 1H6 70117900269 10195507 299 10126257 513 095 75010109
259 10125607 299 10126253 S13 n95 7501010;
290 10124507 77H 101267G? 910 $62 7301¢10p
259 10125607 250 10125253 95 096 75310107
259 10125607 25? 1012625“ 813 000 70010101259 10125507 373 1012* f; #12 097 75010105259 10125607 089 10126 6 $12 097 75010105060 10125601 70? 10126 1 $6 097 75010107060 10129608 H10 10126NO1 F6 318 75062000 ‘:10. 10125013 “30 10126"01 $5 717 780628 S9100 10125613 "30 10125u01 s17 37? 750528 , s12H27 10125702 170 10126un1 Sr? 372 75062805 5,3
2N0 1012570" "33 10126“01 r12 u51 75276101 315105 1012571" "30 1n120uo1 313 "S2 7527620b $15
105 1012571u "25 10126M02 S10 1"? 75287700 s1u
11a 10125715 u25 1o126nn2 $13 530 75735u1“ $311H 10125715 n21 1o126u02 s1u g“? 7§17f?00 §10
216 10125723 329 10126u03 310 ;?3 7>77gl71 013gun 10125725 129 10126UC3 59 )3; 757757‘fi §3105 101297u6 13o 1n126nnu S18 2H2 1;;113;5 g3105 1012S7H6 13o 10126nnu :17 us? 7580§90§ cg
“"3 1012§7u7 085 10127101 311 101 75832500 §17
“H3 101257H7 238 10127107 SP 101 75832500 S18““3 101257“? 23$ 10127102 3, 102 75812900 317u31 10129760 32? 10127103 :10 102 75832900 $18139 10125777 32? 10197103 59 36“ 758900uo $13
251 10128900 231 10127101 35 36“ 75870010 512
251 10125800 203 10127103 s10 36“ 758800un 51
251 10129800 025 10127111 383 758800u5 $13
251 10125800 035 10127111 202 75800120 36
252 10125901 032 10177111 202 3880120 §11ggg 10129901 019 ,0197111 202 7)880120 Q12' r " ‘. 202 75830120 s1325? 10129901 01; 10127.11 . 367 7588012< 5,5252 10125001 020 10197113 310 “69 75800126 31%
35? 1019 ”01 U20 10127112 SF "65 75990157 515252 1G12)801 "29 10127113 S13 “OH 75980115 515
252 10125801 "29 10127113 517 no“ 75880175 S1225? 10125201 "20 10127113 81? “"5 758801UC $15252 10125801 2"” 10127113 86 027 758802UN $1u252 10125801 2““ 101?7111 :12 u72 75980H81 58
25? 10125801 gnu 10127113 520 270 75880082 88
039 10125003 gnu 10197111 §11 201 l58§081fl E0
039 10125803 gnu 10197111 5' 20‘ 755 08‘“ “‘0H 201 7588001h $6010 10125503 “31 1012711” 321. . J, rn 7 ,, . 1. )55 75880851 533; 1013711u n12 556 75880882 S?u 7 1017711u 36 r' ’r)’ 1‘r~ :, . 2 )5? ()080853 53H3? 10127111 :11 558 7588085“ 33

”35 10127115 $12 559 75880856 $3
“23 1012711” 513 560 75880857 S3
9uo 10177121 021 75880900 38

, 200 10127121 021 7§8809no $5
079 10125307 32“ 1012712r 021 7>880900 so
PSH 1012580“ 7pm 10127139 021 75880900 S7
25a 10125901 352 10127123 056 79881020 51225a 10125 362 10197121 500 75981025 S3

101? PCB 725 1013713“ 500 75881025 55
1 32$ 1012719” 020 1588112? 56

qr u 029 75881129 56on 5 32; 101271L1 gun 75831250 $10“ 25” 1012500" ”97 10197125 301 75881265 éq
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CROSS REFERENCE

ITEM IDENT no________________________ 1T5" IDENT N0 bHEET ITEM IDENT NO SHEET

30" 75881270 """""""""""""""""""""""""""""""
""""""

q n K589 79881350 392 7222233; §?0 ’58 9"33P 5"
‘” 7355‘385 392 7‘é86037 E12 7589H33 5“

207 79881395 950 75886191 1 - 7589“”1 7”
398 75881536 I 9‘5 7SE9U830 58
37” 2 ., 365 70086281 °11

72381537 390 7=880280 3 7589"F3‘ $8
$23 I;§§};;g 397 7%880293 §1fi 72332323 §§

229 75881790 750 753863“7 c3 75890090 9
853 75381880 333 IggggEAg 312 75895092 33

. ’58818H5 290 7588072 :15 758960"? 33
082 75881885 “98 7588725? 99 75895090 30
205 £5881900 227 7:88799 g6 758950Nu 33
500 I6831907 22“ 15087113 57 70895085 38
'57 7§881921 223 7:88795 :7 I5895015 53
9:0 [3882100 330 7:387513 :70 758950u0 su

959 I;§§§;§? ”68 7%88751! 510 32335323 E?
. , v , '21 z c “I

37; Isgg2§sz §;§ Iggggégg :16 75896399 329

070 76082;?3 397 7588755 3'3 '58953uo 5‘8. 9 1 >93 ’{88 7 010 75890100 53
870 75882§§§ 708 ;;087599 :9 70890100 53

0?, 10882091 308 _;{ I7I> L‘é . 70890181 33

’I 72852915 12587776 )‘5 15895181 33

052 (>882090 38] I5887701 313 75890802 33
998 IS 882091 385 7:887871 913 7559(800 93

>09 7 882820 010 7288788" 93 7>896305 33

220 7?882833 510 73887888 917 I0890809 53
220 79802830 €80 75888155 <10 75896810 53

0113 [$089555 196 7212188191 K16 ”8908!? S3

5111 7588-287!) “53 ”(51888690 815 (5896816 33

281 70302275 ”0} 15888186 511 75890818 33

050 79803000 ”05778881ui 011 75890820 33
800 70833025 30) Z€i88775 910 75896P23 s3

511 70883020 306 15088/70 510 75890820 53

$11 75883020 298 l5889165 :9 70890827 53
572 75323097 998 75889935 515 , 15896829 53

903 75889u69 s11 , 70890831 33
222 79009892 10 5 75R96838 S3
298 70889281 - 758963“? S3
298 76889881 0 . 758968““ 53
550 78889886 75800880 33
551 75889887 70890801 33
758 75890937 'Igg96899 53

708 7r800937 7 96950 33
757, 7‘390938 _ 75896803 S3

707 75890938 7?8973“0 390
002 7%890987 ’3§QI§"O S3
003 750909u8 737913“3 53
302 75891009 ’?“9!}““ S3
“08 7‘891011 75891701 320
370 72891 2“ 75897701 53
2110 7: (191513 75899076 53

399 76891081 7799903? 33
798 70891091 ’E999085 53
510 75891000 73899080 33
g1q 73801091 ‘ 70899087 S3
5,7 70801092 33 I0899109 37
515 {Mb 33 7)399181J S3

518 L 53 75 89917;‘5 53
218 536 75399503 512

7171 7 g 53 g23395“? SH

078 75892737 5 ' 9599 58
2171,2892811 32 75899091 53

_ 5 u I g3 76899698 53

s _ ~ 12212181
g“ 089 Ié89 021 3' " . 3‘
s: 570 7089§020 9% » 7§899703 5‘;
5 090 7€893030 03 573332730 :137‘ ‘ 7.0
33 680 73293030 319 70809707 510
93 ~ 33 , 75899707 510
:3 319 75899707 5133 3 72781123 52-1
¥ 5‘ (1 . )2 l)
. 4:3 . 70200001 3;}

;? f 70208002 521
:7 70200053 321
0 70809502 310

~ 76873002 518
70873100 517
70873100 318
70873901 510
70878900 510
70879008 817
70879005 318' 70879000 53

' 71000002 320
7761005 513
’110701N0 s12
7/6101113 510

0 7701015 0 310
7701015 313
77010221 311
77010297 310
77010801 SB77010705 510. 77010705 33

4 77010707 518
130 75890020 77610707 S3

139 ISBQUOEH 77011188 SR
737 YSBQHORG 77612915 53
800 7089u102 770‘3926 5‘6
710 7500u103 776‘3025 $16
717 70898100 1’6‘58“‘ 33
211. 7:,1290320 170158118 53
210 899321 '!6‘?88‘ 53
"80 7'899325 77010990 55
880 7089u325 J’6‘79‘9 55
881 79890720 1363“:“0 S3
081 79898320 $02373”? §3
"83 75808328 0 77/217?) “3
985 75898330 38 775’3235 32"
985 70899730 30 'r3 ‘3“ $2“
"86 75890331 30 7133§311 $3

880 7589u331 $0 57534590 5‘”
5‘5 I87 7959”339 S” 770§§§82 3:3

191 70L99336 50 77081705 S20

7~30 75888332-R



CROSS REFERENCE

ITEM IDENT N0 SHEET ITEM IDENT no SHEET

726 77611795 83 155 91313210 310
726 77611795 520 155 91313210 39121 11211111 :11 0 1 61101 56
233 77éu‘825 5‘” 03? 31161003 319083 77611830 519 7 16267 77611835 519 08‘ 9”36‘}03 5‘9
268 77611836 519 08“ 9“36”906 519
032 77613187 57 236 91371000 310
121 77616195 511 236 91371000 516
671 77616193 53 236 91371000 36
673 77616711 53 291 91376910 519
300 77617100 39 05“ 9u376q17 58
181 77617105 31 05‘ 1 g,
181 77617105 31 .1 91376118 58
181 77617105 51 630 91397002 53
355 77617106 51 639 91398801 53
355 77617106 51 731 91398801 33
“39 77617107 $1 131 91399501 317
“39 77697107 5“ 280 99881102 521
156 776117108 86 0111 95033900 513
722 77617236 53 155 95011211 515723 77617216 53 139 95105000 216
721 77617291 53 ’ ,0 '0 ‘ (276 77617611 511 339 95 ’59 0 5“
7“? 77617616 511 03" 95105901 56
717 77617616 53 527 95125322 513
076 77513130 520 092 95125526 57
275 77618135 319 126 9551003“ 318”88 77658253 51 126 95510021 S17
ago 77658253 31 111 95510026 38
1190 776582511 511 111 95510026 517
190 77658251 51 111 95510026 518
759 77661125 53 091 95510021 97
770 77665277 53 528 95523100 56
271 77666011 810 128 95533601 517
217 77666818 58 128 95533601 518
115 77666850 311 122 95582501 517
211 77670106 512 122 95562501 518
177 77670257 58 112 95583501 317
269 77680300 319 112 95583501 513
270 77680301 519 117 95587700 318
261 77830530 37 117 95587700 517
100 77830611 516 118 95635103 318
100 77830611 58 118 95635102 517
151 77830612 515 129 95635103 517
389 775321129 519 1111; 9563510” 518
389 77832129 511 119 95635105 519
539 77839781 311 119 95635105 517165 80625100 516 ‘2“ géru1r02 $17
165 80625100 316 ’ ?~ 121 95611502 518353 82311701 511 , 1
352 82312001 511 380 956‘390‘ 5‘7
352 82312001 511 38° 955“300‘ 5‘9
277 {1311105113 55 380 9561136111 510
277 83“10518 39 285 950“5038 310
337 83135302 516 132 95617607 517
121 90603300 55 132 95617607 312
091 91930600 39 116 95655830 S18
33% 338238;; fig? 116 95655530 517
- V . ~ 11 r6 12‘.219 92033037 56 2 9 9’ 9’ j? 59
219 92031037 57
220 92051223 57
525 92311113 33
525 92311113 513
526 92311127 513
526 92311127 53
113 92376011 317
111 92376011 518
176 92602003 511
122 92602001 313
122 9260200“ 57

88 92720396 511
37 92715012 38

308 92715208 511
366 92715211 311
956 92815099 315
287 92826001 510
163 92932051 310
387 93109081 520
205 9310226 511
272 9332 00, 319
272 93326006 520
127 03 19228 $18
127 93119228 517
228 93561001 56
228 93561001 58
331 93561001 310
117 93561031 318
110 93561011 S18
2“1 93592158 56
358 93592201 511
239 93592207 511
087 937N8190. 513
151 93719082 513
323 93799196 39
323 93799196 510
153 937U9198 S10
153 93759198 59
152 93719200 510
152 93719200 59
128 93788082 513
296 9127525" S9
338 91276600 $16
338 91276600 $16
310 91277100 511
310 91277100 316
310 91277100 517
310 91277"00 $18
151 91277101 310
151 91277101 so
311 91277109 $21
311 91277109 316
061 91270113 520
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WIRE LISTS 8

8.1 INTRODUCTION
This section contains the wire list for the CIVID Electronics Module wirewrapped
backpanel, and the logic load list for the etched circuit board backpanel used on
some units.

8.2 SYMBOLOGY DEFINITION
Definitions of the symbology used. in the wire list are as follows:

a. NETNAM — Signal nomenclature used on circuit board schematics. Inclosecl
Netname () indicates signal nomenclature applies to OEM CMD
only.

b. FLOC FPIN — Slot and. pin location from which wire or etch run originates.

c. TLOC TPIN ~ Slot and. pin location to which wire or etch run connects.

d. BK - In the case of wire-wrapped backpanels, the BK column indicates
wrap level of wire on pin. El indicates single (or first) level
wrap; E2 indicates second. level wrap. In the case of the etched
backpanel ET indicates etched wire runs; TP indicates twisted
pair wires.

A "Slot—to-Figure" cross reference is provided below as a quick reference to aid
in locating the desired circuit board diagram in Section V.

31:9? Elé-‘flliE.
EM]. 5— 4
EMZ 5- 5
EM 3 5- 6
EMS 5- 7
EM 7 5- 8

8.3 WIRE LISTS
Section 8. 3.1 gives the etched circuit board backpanel logic load list.

Section 8.3.2 gives the wire—wrapped backpanel wire list.

75888333—1? 8*1



03

8.3.1 ETCHED BACK PANEL
LOGIC — SORTED L0ADLIST*

NETNAM FLOC FPIN TLUC TPIN BK

BOB-KHZI-L ' EMGPZB 38 EMSPZA 38 ET

AGO-ACT/-L EMSPZB O3 EM3P2A 03 ET

AM-ENABLE/+L EM2P1A 18 EM7P1B 18 ET

AM"FOUND/+L EM2P1A 38 EM7P2A 04 ET
AM~FOUND/+L EM4P1B 38 EMZFIA 38 ET

BUS-UUT-ZWTO/+L EM1P2A 08 EM2P2B 08 ET

BUS-OUT-ZWT1/+L EM1P2A O9 EMZPZB 09 ET

BUS-dUT-ZWT2/+L EM1P2A 10 EMZPZB 10 ET

BUS-OUT-ZWT3/+L EM1P2A 11 EMZPZB 11 ET

BUS-OUT-ZWT6/+L(FXD/+L) EM1PZB 22 EMZPZB 22 ET

BUS-OUT-ZWT7/+L EM1P2A 07 EMZPZB 07 ET

CLR-ATNl-L EM1P1A 30 EM2P1B 30 ET

CLR-CHK-DIAG/-L EM1P2A 25 EMZPZB 25 ET

CLR—FLT-STAT/-L EM1P2A 24 EMZPZB 24 ET

CYL’ADDR'0/+L EM1P2B 26 EM3PZB 26 ET

CYL-ADDR-1/+L EM1PZB 27 EMSPZB 27 ET

CYL-ADDR'2/+L EMTPZB 28 EMSPZB 28 ET

CYL-ADDR-3/+L EMTPZB 29 EMSPZB 29 ET

CYL-ADDR-4/+L EM1P2B 30 EMGPZB 30 ET

CYL-ADDR-5/+L EM1P2B 31 EM3PZB 31 ET

CYL-ADDR-8/+L EMTPZB 32 EMGPZB 32 ET

CYL~ADDR-7/+L EM1F2B 33 EMGPZB 33 ET

CYL-ADDR-8/+L EMIPZB 34 EMSPZB 34 ET

CYL-ADDR-9/+L EM1P28 35 EMSPZB 35 ET

DB-O/+L EM3P2A 24 EM4P2B 24 ET

DB—1/+L EM3P2A 25 EM4PZB 25 ET

DB-2/+L EM3P2A 26 EM4P28 26 ET

DB-3/+L EM3P2A 27 EMAPZB 27 ET

DB‘4/+L EM3P2A 28 EM4PZB 28 ET

DB-5/+L EM3P2A 29 EM4P2B 29 ET

DB-6/+L EM3P2A 31 EM4P2B 31 ET

DB'7/+L EM3P2A 32 EM4PZB 32 ET

*P/N 75881860
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NETNAN

D!AG-AC~WRTCUR/

DIAG-ACT-I-MEN

DIAG-AM'EN/+L

DIAG~DR-MON

DIAG-ENABLE/—L

DIAG-ERLY-STROBE/+L

DIAG-F.G.-MCN

DIAG-HD~0/+L

DXAG-HDT1/+L

DIAG-HD-2/+L

DIAG-HD-4/+L

DIAG-LATE~STR6BE/+L

DIAG-RD~AGC

DIAG-RD-GATE/+L

DIAG-RD~PLO-LOCK/+L

DIAG-WRT-GATE/+L

EMER-RET-CAP/GND

EN-FXD~SVO/~L

EN-WRT-CUR-O/+L

EN-WRT-CUR-1/+L

EN-NRT-CUR-2/+L

ERLY-STROBE/-L

EXT-INT-1l-L

FLT-0/+L

FLT~1/+L

FLT-2/+L

FLT-3/+L

FLT~4/+L

FLT-RESET/+L

FXD-ADDR/‘L
FXD‘ADDR/-L

GND
GND
GND
GND

HD-ADDR/TL

HD-ALIGN-WF/-L

75888333~F

FLUC

EM4P1A

EM3P1A

EM4P1B

EM3P1A

EM4P1B

EM4P1B

EM3P1A

EM4P1B

EM4P1B

EM4P1B

EM4P1B

EM4P1B

EM7P1B

EM4P1A

EM7P28

EM4P1A

EM3P1B

EMGPZB

EM3P1B

EM3P1B

EM3P1B

EM2P1B

EM4PEB

EM3PZB

EM3P2B

EMGPZB

EMGPZB

EM3PZB

EMZPZA

EM2P1A
EM8P1A

EM2P1B
EM2P1B
EM4PZB
EM7P1A

EM1P2A

EM4P1B

FPIN

10

11

17

12

15

09

1O

03

O4

05

07

08

16

11

25

12

11

O4

28

29

3O

41

35

16

17

18

19

20

4O

TLGC

EM2P1A

EM4P1B

EM2P1A

EM4P1B

EM2P1A

EM2P1A

EM4P1B

EM2P1A

EM2P1A

EM2P1A

EM2P1A

EM2P1A

EM4P1A

EM2P1A

EM4F2A

EM2P1A

EM3P1B

EM4P2A

EM2P1A

EM2P1A

EM2P1A

EM7P2B

EMSPZA

EM2P2A

EM2P2A

EM2P2A

EM2P2A

EMZPZA

EMGPZB

EM6P1B
EM3P1B

EM2P1B
EM2P1B
EM3P2A
EM7P1A

EM2P2B

EM2P1A

TPIN

1O

11

17

12

15

09

10

O3

04

05

07

08

16

11

25

12

06

O4

24

25

26

03

35

16

17

18

19

2O

40

BK

ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET

ET
ET

ET

ET

ET



NETNAM

IDX-BUF/-L

INDEX/-L
INDEX/‘L
lNDEX/-L

lNHIBXT-SECTGR/+L

INTERRUPT/‘L

I‘SPE
I-SPE
l-SPE

I/G-AM-ENABLE/+L

l/U~ERLY-STROBE/-L

I/O-LATE-STRUBEl'L

X/O-RDI-L

I/fi-READ-GATE/+L

1/6-NRT-GATE/—L

l/O‘WRTl-L

LATE-STROBE/*L
LATE-STRGBE/~L
LATE-STROBE/~L
LATE-STRGBE/~L
LATE—STROBE/-L

LED-FLT/-L

MADR-0/+L

MADR-1/+L

MADR-2/+L

MADR-3/+L

MADR-4/+L

MADR-5/+L

MADR—6/+L

MADR-7/+L

MADR-8/+L

MADR—9/+L

MADR—A/-L

MADR-Bl-L

MADR-C/-L

MADR‘D/+L

MADR-E/+L

MADR-F/+L

MAINT-FLT-lNT/-L

MC+VLT—FLT/-L
MC+VLT-FLT/-L

FLUC

EM1P1A

EM4P1A
EM4P1B
EM6P1B

EM6P1B

EM1P2A

EM4P1A
EM4P1B
EM6P1B

EM1P2A

EM1P1A

EM1P1A

EM3P2A

EM1P1A

EM1P1A

EM3P2A

EM2P1A
EM4P1A
EM2P1A
EM5P1A
EM5P1B

EM2P1B

EM3P2A

EM3P2A

EM3P2A

EM3P2A

EM3P2A

EMGPZA

EM3P2A

EM3P2A

EMGPZA

EM3P2A

EM3P2A

EM3P2A

EM3P2A

EM3P2A

EMSPZA

EMGPZB

EMZPZA

EMZPZA
EMSPEB

FPIN

13

30

37

36

05

43

42

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

37

1O
1O

TLOC

EM2P1A

EM4P1B
EM1P1A
EM4P1A

EM1P1A

EMZPZB

EM4P1B
EM3P1A
EM4P1A

EMZPZB

EM2P1B

EM2PlB

EM4PZB

EM2P1B

EM2P1B

EM4PZB

EM7P2A
EM4P1B
EM4P1A
EM5P1B
EM7P2A

EM3P1B

EM4P2B

EM4P2B

EM4P28

EM4P2B

EM4PZB

EM4PZB

EM4PZB

EM4P2B

EM4PZB

EM4P2B

EM4PZB

EM4PZB

EM4PZB

EM4PZB

EM4P28

EM4PZB

EMSPZB

EMSPZB
EM4P2A

TPIN

13

40
4O
40

38

19

13
13
13

30

37

36

05

43

42

10

11

12

13

14

15

16

17

18

19

20

21

22

37

10
07

BK

ET

ET

ET

ET

ET

ET
ET
ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET

ET
ET
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NETNAM

MEM“RD/~L

MEM-WRTl-L

MOD-ADDRl-L

M-P'FLT/+L

MX-BlT-O/+L(FAULT/—L)

MX-BIT-1/+L(SK-ERR/-L)

MX-BIT-2/+L(AM-FND/-L)

MX~BITT3l+L(WRT-PROT/~L)

MX-BIT-4/+L

MX~BIT~5/+L

MX-BIT-6/+L

MX-BIT-7/+L

NRZ~DATA-OUT-GND

NR2-DATA-0UT/-L

NRZ‘WRT-GND

NRZ-WRT/'L

6FFSET-ACT/+L

UFFSET-/+L

OFFSET+/+L

ON-CYL/-L
ON-CYLI'L

ON-TIME-EN/~L

PLO‘LGCKED/‘L

PWR-UP-MRI-L
PWR-UP-MR/'L
PWR‘UP-MR/TL

RD-CLK—GND

RD-CLK/TL

READ~GATEl+L

READY-BLINK/TL

READY-GATE/+L

RESET-EXT-INT/-L

75888333—F

FLUC

EMSPZA

EM3P2A

EMZPZB

EM8P2B

EM2PZB

EMZPZB

EMZPZB

EMZPZB

EMZPZB

EM2PZB

EMZPZB

EMZPZB

EMZPZA

EM2P2A

EM2P2A

EM2P2A

EMZPZB

EM1PZB

EM1P2B

EM3P28
EM2P2A

EM2P1A

EMGPZB

EM2P2B
EM1P2A
EM7P2A

EM2P2A

EMZPZA

EM2P1B

EM3P2B

EM2P1B

EM3P2B

FPIN

34

33

20

38

26

27

28

29

31

32

33

34

33

34

31

32

15

24

25

13
13

37

09

18
18
03

26

27

38

14

21

15

TLOC

EM4PZB

EM4PZB

EM1P2A

EM2P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM7PZB

EM7PZB

EM7PZB

EM7PZB

EM1P2A

EMGPZB

EMSPZB

EM2P2A
EMIPZB

EM7P2A

EM4P2A

EM1P2A
EM7P2A
EM2P2B

EM7P2B

EM7PZB

EM7PZB

EM2P2A

EM1P1A

EM2P2A

TPIN

34

33

20

38

26

27

28

29

31

32

33

34

07

08

31

32

15

24

25

13
13

18

09

18
03
18

10

09

05

14

21

15

BK

ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET
TP
TP
TP
TP
ET
ET
ET
ET
ET

ET
ET
ET
ET
ET
TP
TP
ET
ET
ET
ET
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NETNAM

RTZ—GR-SEEK/+L

RTZ/-L
RTZ/“L

-5V

+20V

+5V
+5V
+5V

SEC-BUFI-L

SECTOR‘PULSE/‘L

SECTOR-SYNC/—L

SEEK-ERROR/+L

SEEK/'L
SEEKl-L

SELECT/'L

SEQ-HOLD/+L

SEQ-PICK/+L

SPE
SPE
SPE

START/~L
START/TL

SVG-CLAMPl-L

SVG—CLKZ—GND
SVO~CLK2TGND

SVO-CLK-N

SVO~CLK-N-GND

SV0~CLKTP

SVO~CLK-P-GND

SVO-CLKl-L

SVO-RLY/+L

TAG-1/+L

TAG~2/+L

TAG”3/+L

TGO/-L

TGRG-ZWTO/+L(SEL-O/+L)

TGRG-ZNT1/+L(SEL-1/+L)

TGRG-ZNT2/+L(SEL-2/+L)

TGRG—ZWT3/+L(SEL-3/+L)

TGRG-ZWT4/+L

FLOC

EM3P1A

EMIPZB
EM2P2A

EM7P1A

EM7P1A

EM2P1B
EM2P1B
EM7P1A

EM1P1A

EM1PZB

EMSPZB

EM3P28

EM1PZB
EM2P2A

EM1P2A

EM1P2A

EM1P2A

EM4P1A
EM4P1B
EM6P1B

EM2P1B
EM2P1B

EM3P2A

EM8P2B
EMSPZB

EM6P2A

EMGPZA

EM6P2A

EMGPZA

EMSPZB

EM3P1B

EM1P2A

EM1F2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

EM1P2A

FPIN

42

12
12

02

45

03
19
44

14

43

37

36

21
21

16
04
03
14
14
14
1O
1O

30

41
43

36

35

37

38

36

12

13

14

21

35

36

37

38

40

TLOC

EM6P1B

EMZPZA
EM3P2B

EM7P1A

EM7P1A

EM2P1B
EM2P1B
EM7P1A

EM2P1A

EM3P2B

EM3P2A

EM2P2A

EM2P2A
EM3P2B

EMZPZB

EMGPZB

EM3P2B

EM4P1B
EM3P1A
EM4P1A

EM3PZB
EM1P1A

EM6P2A

EM2P2A
EM2P2A

EM7PZB

EM7PZB

EM7PZB

EM7PZB

EMZPZA

EM2P1A

EM2P2B

EMZPZB

EMZPZB

EMEPZB

EM2P2B

EM2P2B

EMZPZB

EM2P2B

EM2P2B

TPIN

42

12
12

07

08

19
44
09

14

43

37

36

21
21

16

04

03

14
14
14

11
1O

30

41
43

38

35

37

38

42

38

12

13

14

21

35

36

37

38

40

BK

ET

ET
ET

ET

ET

ET
ET
ET

ET

ET

ET

ET

ET
ET

ET

ET

ET

ET

ET

ET
ET

ET

ET

ET

ET
ET
ET
ET
ET
ET
ET
ET
ET _
ET
ET
ET
ET
ET
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NETNAM

TGRG-ZWT5/+L

TGRG-ZNT6/+L

TGRG-ZNT7/+L

UNSTABLE-SECT/+L

UP-Tfl—SPEED/+L

VOL-CHANGE/-L
VOL-CHANGE/TL
VOL-CHANGE/-L

VOL-CHANGE/-L

WRT-CLK-GND

WRT-CLK/-L

WRT-CLECKEENABLE/~L

WRT~GATE/-L

WRT‘PLU-N

WRT-PLU-N-GND

WRT-PLU-P

WRT‘PLfl-P-GND

XFER—CHAR/+L

XFERTZERO/+L

WRT—PROTECT—FXD/~L
WRT—PROTECT—REM/-L

75888333EF

FLOC

EMTPZA

EMTPZA

EM1P2A

EMZPTB

EMSPZB

EMGPTA
EMGPTB
EMGPTB

EM2P1A

EM2P2A

EM2P2A

EM7PZB

EM2PTB

EMGPZA

EMGPZA

EMGPZA

EM6P2A

EMTPZB

EM1PZB
EMlPlA
EMlPlA

FPIN

41

42

43

22

05

43

43

43

28

29

12

4O

41

4O

42

43

09

05
16
1
J.

TLOC

EMZPZB

EM2P2B

EMZPZB

EM1P1B

EM1P2A

EM3PTB
EMZPTA
EM3P1A

EM1P1B

EM7PZB

EM7P28

EMSPZA

EM7P2B

EM7P28

EM7P28

EM7PZB

EM7P28

EM2P2A

EM2P2A
EMZPlB
EMZPlB

TPIN

41

42

43

22

05

43

43

43

28

29

12

04

41

4O

42

43

09

08
16
17

BK

ET

ET

ET

ET

ET

ET

ET

ET

TP
TP
ET
ET
ET
ET
ET
ET
ET
ET
ET
ET



8.3.2 WIRE—WRAPPED BACKPANEL WIRE LIST*

Ont-onopugmnoac cccccccccccccccccccccccccccccccc

NETNAM

806—KHZ/-L
AGC-ACT/—L
AM-ENABLE/+L
AM-FOUND/+L
AM-FOUND/+L
BUS—OUT-ZWTO/+L
BUS-OUT—ZWTl/+L
BUS-OUT-ZWT2/+L
BUS—OUT~2WT3/+L
BUS-OUT—ZWT6/+L(FXD/+L)
BUS—OUT-ZWT7/+L
CLR—ATN/-L
CLR—CHK—DIAG/—L
CLR—FLT—STAT/—L
CYL~ADDR-0/+L
CYL-ADDR—l/+L
CYL—ADDR-2/+L
CYL~ADDR-3/+L
CYL—ADDR~4/+L
CYL—ADDR—5/+L
CYL—ADDR~6/+L
CYL—ADDR-7/+L
CYL~ADDR—8/+L

CYL—ADDR*9/+L
DB~O/+L
DB—l/+L

DB—2/+L
DB—3/+IJ

DB”4/+L

DB‘5/+IJ

DB—6/+L
DB—7/+L
DIAG-AC-WRTCUR/
DIAG-ACT—I*MON
DIAG-AM—EN/+L
DIAG—DR-MON
DIAG-ENABLE/-L
DIAG-ERLYvSTROBE/+L
DIAG-F.G.~MON
DIAG-HD—O/+L
DIAG-HD—l/+L
DIAG-HD—2/+L
DIAG—HD~4/+L
DIAG-LATE-STROBE/+L
DIAG-RD-AGC

*P/N 75880612

EM6P 2B
EM6P2B
EMZPlA
EMZP 1A
EM4P1B
EMlPZA
EMlPZA
EMIPZA
EMlPZA
EMlPZB
EMlPZA
EMlPlA
EMlPZA
EMlPZA
EMlPZB
EMlPZB
EMlP2B
EMlPZB
EMlPZB
EMlPZB
EMlPZB
EMlPZB
EMlPZB

EMlPZB
EM3P2A
EMBPZA
FMBPZA
EM3P2A
RM3P2A
EMBP 2A
EMBPZA
EM3P2A
EM4P1A
EM3P1A
EM4P1B
EM3P1A
EM4PlB
EM4PlB
EM3P1A
EM4PlB
EM4P1B
EM4P1B
EM4P1B
EM4P1B
EM7PlB

EMBPZA
EM3P2A
EM7PlB
EM7P2A
EMZPlA
EMZPZB
EMZPZB
EMZPZB
EMZPZB
EMZPZB
RMZPZB
EMZPlB
EMZPZB
EM2P2B
EMBPZB
EM3P2B
EM3P2B
EMBPZB
EM3P2B
EM3P2B
EM3P2B
EMBPZB
EM3PZB

EMBPZB
EM4P2B
EM4P2B
EMAP2B
EM4PZB
EM4P2B
EM4P2B
EM4PZB
EM4P2B
EMZPlA
EM4P1B
EMZPlA
EM4PlB
EMZPlA
EMZPlA
EM4PlB
EMZPlA
EMZPlA
EMZP 1A ’
EMZPlA
EMZPlA
EM4P1A

...... .0.

El
El
E1
El
El
RE
RE
RE
El
El
E1

75888333 F



NETNAM FLOC FPIN TLOC TPIN BK

DIAG-RD—CLK-GND EM2P1A 35 EM4p1B 35 TP
D1AG—RD-CLK/—L EMZPlA 34 EM4plE 34 TP

DIAG—RD—GATE/+L EM4P1A 11 EM2P1A 11 E1
D1AG—RD-pLD—L0CK/+L RM7PZB 25 EM4p2A 25 E1
D1AG~WRT-CLK~GND EM4P1E 31 EMQPlA 31 TP
DIAG-WRT-CLK/-L EM4PlE 3o EM2P1A 30 TP

DIAG—WRT-GATE/+L EM4P1A 12 EMZPlA 12 E1
IMMER~RET—CAP/GND 11M3Pu3 06 ENBPlB 11 E1
EN—FXD—SVO/-L EMss 04 EM4P2A 04 E1
EN—WRT—CUR—O/+L EM3P1B 28 EMZPlA 24 E1
EN—WRT—CUR—1/+E EM3plB 29 EM2P1A 25 E1
EN-WRT-CUR—2/+L EMBPlB 30 EM2P1A 26 E1
ERLY—STROBE/~L EMZPlB 41 'EM7PZB 03 E1
EXT—INT-l/—L EM4PZB 35 EMBPZA 35 E1
ELT—0/+L EMBPZB l6 EszA 16 E1
FLT—l/+L EM3P2B 17 EM2P2A 17 E1
FLT—2/+L EM3PZB 18 EM2P2A 18 E1‘
FLT-3/+L EM3P2B 19 EM2P2A 19 E1
FLT-4/+L EMBPZB 20 EM2P2A 20 E1

NETNAM ELOC FPIN TLOC TPIN EK

FLT—RESET/+L EMZPZA 40 EM3P2B 40 E1
EXD—ADDR/—L EM2E1A 41 EM6PlB 41 E1
GND EMZPlB o4 EM2p1E 06 E1
GND EM2E13 06 EM2P1E» 18 E2
GND EM4E2E 36 EM3P2A 36 E1
GND EM7E1A 06 EM7P1A 10 E2
HD—ADDR/~L EMlPZA 17 EM2P2E 17 E1
HD-ALIGN—WP/~L EM4PlB 22 EM2P1A 21 E1
IDX—BUF/~L EMlPlA 13 EMZPlA 13 E1
1NDEX/—L EM4P1A 40 EM4P1B 40 E1
1NDEX/—L EM4P1B 4o EMlPlA 40 E2
INDEx/—L EM6P1B 40 EM4P1A 40 E2
INHIBIT—SECTOR/+L EM6P1B 38 EM1P1A 38 E1
INTERRUPT/-L EM1P2A 19 EMZPZB 19 E1
I—SPE EM4P1A 13 EM4PlB 13 E1
I—SPE EM4PlB 13 EM3P1A 13 E2
I—SPE EM6P1B 13 EM4PlA 13 E2
I/O—AM-ENABLE/+L EMlPZA 3o EMZPZB 30 E1
1/0—ERLY~STE0EE/—L EMlPlA 37 EMZPlB 37 E1
1/0~LATE—5TEOEE/—L EMlPlA 36 EMZPlB 36 E1
1/0~RD/—L EM3P2A 05 EM4P2B 05 E1

,,,,,, 1/0—READ~GATE/+L EMlPlA 43 EMZPlB 43 E1
I/O-WRT-GATE/vL EMlPlA 42 EM2P1E 42 E1
I/O-WRT/~L EM3P2A 04 EM4P2B 04 E1
LATE—STROBE/—L EMZPlA 42 EM7P2A 07 E1
LED-FLT/—L EM2P1B 13 EM3P1E 40 E1
MADR-O/+L EM3P2A o7 EM4P2E 07 E1
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MADR~1/+L ' EM3P2A O8 EM4P2B 08 E1
MADR—2/+L EM3P2A 09 EM4P2B 09 E1
MADR—3/+L EM3P2A 10 EM4P2B 10 E1
MADR—4/+L EM3P2A 11 EM4P2B 11 E1
MADR—5/+L EM3P2A 12 EM4P2B 12 E1
MADR—6/+L EM3P2A 13 EM4P2E 13 E1
MADR—7/+L EM3P2A 14 EMAP2B 14 E1
MADR—8/+L EM3P2A 15 EM4P2B 15 E1
MADR—9/+L EM3P2A 16 EMAPzB 16 E1
MADR-A/-L EM3P2A 17 EM4P2B 17 E1
MADR-B/~L EM3P2A 18 EM4P2B 18 E1
MADR-C/—L EM3P2A 19 EM4P2B 19 E1
MADR-D/+L EM3P2A 2O EM4P2B 20 E1
MADR—E/+L EM3P2A 21 EM4P2B 21 E1
MADR-F/+L EM3P2B 22 EM4P2B 22 E1
MAINT—FLT—INT/—L EM2P2A 37 EM3P2B 37 E1
MC+VLT—FLT/-L EM2P2A 10 EM3P2B 10 E1
MC+VLT—ELT/—L EM3P2B 10 EM4P2A 07 E2
MEM—RD/—L EM3P2A 34 EM4P2B 34 E1
MEM-WRT/—L EM3P2A 33 EM4P2B 33 El
MOD—ADDR/—L EMZPZB 20 EMlPZA 20 E1
M—P—FLT/+L EM3P2B 38 EM2P2A 38 E1
MX—BIT-O/+L(FAULT/—L) EM2P2B 26 EM1P2A 26 E1

NETNAM FLOP FPIN TEOC TPIN BK

MX-BIT—l/+L(SK-ERR/-L) EMZPZB 27 EM1P2A 2 E1
MX—BIT—2/+L(AM-FND/-L) EM2P2B 28 EM1P2A 28 E1
MX—BIT—3/+L(WRT—PROT/-L) EMZP2B 29 EM1P2A 29 E1
MX—BIT~4/+L EM2P2E 31 EM1P2A 31 E1
MX—BIT~5/+L EM2P2E 32 EM1P2A 32 E1
MX~BIT~6/+L EM2P2B 33 EMlPZA 33 E1
MX—BIT-7/+L EM2P2B 34 EM1P2A 34 E1
NRZ—DATA—OUT-GND EM2P2A 33 EM7P2B 07 TP
NRZ~DATA—0UT/—L EM2P2A 34 EM7P2E 08 TP
NRZ~WRT~GND EMZPZA 31 EM7P2B 31 TP
NRz—WRT/-L EM2P2A 32 EM7P2B 32 TP
OFFSET-ACT/+L EM2P2B 15 EM1P2A 15 E1
OFFSET-/+L EM1P2B 24 EM3P2B 24 E1
OFFSET+/+L EM1P2E 25 EM3P2B 25 E1
ON—CYL/—L EM3P2B 13 EMZPZA 13 E1
ON-CYL/-L EM2P2A 13 EM1P2B 13 E2
ON—TIME—EN/—L EM2P1A 37 EM7P2A 16 E1
PLO—LOCKED/-L EM6P2B O9 EM4P2A 09 E1
PWR-UP—MR/—L EM2P2B 18 EMlPZA 18 E1
PWR—UP—MR/~L EMZPlA 40 EM7P2A 03 E1
PWR—UP—MR/-L EMZPlA 40 EM2P2B 18 E2
RD—CLK—GND EMZPZA 26 EM7P2B 10 TP
RD—CLK/—L EM2P2A 27 EM7P2B 09 TP
READ-GATE/+L EMZPlB 38 EM7PZB 05 E1
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«amouaooaoeaoo oooooo ea

NETNAM ELOC FPIN Ta TPIN BK
READYwBLINK/~L EM3P2B 14 EM2P2A 14 E1EEADY~GATE/+L EMZPlB 21 EM1P1A 21 E1RESET—EXT~INT/~L EM3E23 15 EM2P2A 15 E1RTZ—OR—SEEK/+L EM3P1A 42 EM6PlB 42 E1RTZ/—L EMlPZB 12 EM2P2A 12 E1RTZ/~L EM2P2A 12 EM3P28 12 E2~5v EM7P1A 02 EM7P1A 07 E1+2ov EM7P1A 45 EM7P1A 08 E1+5v EM2P1B o3 RMZPlB 19 E1+5v EslB 19 EMZPlB 44 E2+5v EM7P1A 44 EM7P1A 09 E1
SEC—BUF/—L EMlPlA 14 EM2P1A 14 E1
SECTOR—PULSE/—L EMlPZB 43 EM3P2B 43 E1
SECTOR—SYNC/—L EM6P23 37 EM3P2A 37 E1
SEEK-ERROR/+L EM3P2B 36 EM2P2A 36 E1
SEEK/—L EM1P23 21 EMZPZA 21 E1
SEEK/—L EM2P2A 21 , EM3P2B 21 E2
SELECT/~L EM1P2A 16 EM2P2B 16 E1
SEQ-HOLD/+L EM1P2A 04 EM3P2B 04 E1
SEQ-PICK/+L EM1P2A 03 EM3PZB 03 E1
SPE EM4P1A 14 EM4PlB 14 E1
SPE EM4P1B 14 EM3PlA 14 E2
SPE EM6P1B 14 EM4P1A 14 E2
START/~L EM2P1B 10 EM3P2B 11 E1
START/~L EMZPlB 10 EMlPlA 10 E2
SVO-CLAMP/-L EM3P2A 30 EM6P2A 30 E1
SVO-CLK2nGND EM6PZB 41 EMZPZA 41 E1
SVO-CLKZ-GND EM6P2B 43 EM2P2A 43 E1

NETNAM FLOC FPIN TLOC TPIN BK

SVO-CLK-N EM6P2A 36 EM7P2E 36 E1
SVO—CLK—N—GND EM6P2A 35 EM7P2B 35 E1
svo—CLK—P EM6P2A 37 EM7P2B 37 E1
SVO—CLK-P—GND EM6P2A 38 EM7P2B 38 E1
svo~CLK/~L EM6P2E 42 EM2P2A 42 E1
SVO-RLY/+L EM3P1E 36 EM2P1A 36 E1
TAG-l/+L EM1P2A 12 EMZPZB 12 E1
TAG~2/+L EMlPZA 13 EMZPZB 13 E1
TAG—3/+L EM1P2A 14 EM2P2B 14 E1
TGO/—L EM1P2A 21 EMZPZB 21 E1
TGRG—ZWTO/+L(SEL-O/+L) EM1P2A 35 EM2P2E 35 E1
TGEG-2WT1/+L(SEL~1/+L) EM1E2A 36 EM2P2B 36 E1
TGRG~2WT2/+L(SEL~2/+L) EM1P2A 37 EM2P2B 37 E1
TGRG-ZWT3/+L(SEL—3/+L) EM1P2A 38 EMZPZB 38 E1
TGRG-2WT4/+L EM1P2A 4o EMZPZB 40 E1
TGRG—ZWT5/+L EMlPZA 41 EMZPZB 41 E1
TGRG-ZWT6/+L EM1P2A 42 EM2P2B 42 E1
TGRG‘ZWT7/+L EM1P2A 43 EM2P2B 43 El
UNSTABLE~SECT/+L EMZPlB 22 EMlPlB 22 E1
UP~TO~SPEED/+L EM3P2B 05 EMlPZA 05 E1
VOL—CHANGE/~L EMBPlA 43 EM3PlB 43 E1
v0L~CEANGE/~L EM3P1B 43 EMZPlA 43 E2,, VOL~CEANGE/~L EM6P1B 43 EM3PlA 43 E2
VOL-CHANGE/nL EM2P1A 43 EM1P1B 43 E1
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

WRT—CLK-GND
WRT-CLK/-L
WRT~CLOCK~ENABLE/-L
WRT-GATE/—L
WRT-PLO-N
WRT~PLO~N-GND
WRT-PLO-P
WRT-PLO-P—GND

[‘0

WRT~PROTECT~FXD —L
NRT-PROTECT-REM/—L
XFER—CHAR/+L
XFER—ZERO/+L

FLOC

EM2P2A
EMZPZA
EM7P2B
EMZPlB
EM6P2A
EMGPZA
EM6P2A
EM6P 2A
EMlPlA
EMlPlA
EMlPZB
EMlPZB

F]? I N

28
29
12
4O
41
4O
42
43
16
17
09
08

EM7PZB
EM7PZB
EMGPZA
EM7P2B
EM7P2B
EM7P2B
EM7PZB
EM7P2B
EMZPlB
EMZPlB
EMZPZA
EMZPZA
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