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PREFACE

e

This Manual provides the information needed to install, operate and maintain the
Magnetic Peripheral Inc. Cartridge Module Drive (CMD) and is intended to serve
customer engineers and operators who require detaiiled information about the
Cartridge Disk Drive operations.

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 publication
number is that of the Table of Contents and Front Matter (75888325). 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
I General Description 75888326
1T Operation 75888327
III Installation & Checkout 75888328
Iv Theory of Operation 75888329
A% Diagrams 75888330
VI Maintenance 75888331
VII Parts Manual 75888332
VIII Wire Lists 75888333
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GENERAL DESCRIPTION 1
"

1.1 INTRODUCTION

This manual applies to the CONTROL DATA Cartridge Module Disk Drive (CMD).

The CMD Cartridge Module Disk Drive is designed to interface with and provide peri-
pheral 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 surfaces.
Programmable shunts on the Control/Mux PWA immplement this option (i.e. a 96
megabyte unit may be strapped to become a lower capacity in 16 megabyte increments).
See Figure 6-25. o

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, 1/0, 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:

e 16 MB front-load cartridge receiver (cartridge not included)
e Hard-sector configurations up to 127

e Spindle brake

® Address-mark detection

® Servo offset.
Early/late data strobing
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HEAD
ELECTRONICS MODULE POSITIONER

CARTRIDGE RECEIVER __

SPINDLE f:‘oh;g%ze DRIVE

ABSOLUTE
FILTER

REMOVABLE COVER

DC POWER
SUPPLY

BLOWER MOTOR

(x324a ) HINGED FRONT DOOR

Figure 1-1. Major Components of Cartridge Module Drive
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Figure 1-2.

HEIGHT 10.5 In. (264mm)
WIDTH 19.0 In. (483mm) Max. (Panel)
17.25 In. (438mm) (Cover)
LENGTH 31,75 in. (806mm). Includes 1.25 in.

(30mm) cable and switch clearance.

© WEIGHT 170 1b (7.1 kg)

Rack Mounted CMD Unit
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Write pre-compensation
Independent manual write protect on fixed and/or cartridge media
Internal fault monitoring

Microprocessor control logic

1.2.3 OPTIONAL FEATURES

The following are optional features of the CMD:

Quietized Unit

The acoustically treated CMD is available as an option.

Slides for Rack Mounting

Power Options

I/0 Cable Terminators

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.

1.2.4 MAJOR COMPONENTS

The following major components make up the CMD:

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 micro-
processor 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 closed-loop proportional servo system
with acceleration, velocity and position feedbacks. The carriage is driven

by a voice-coil linear actuator utilizing positioning information from dedi-
cated servo surfaces.

75888326 -D
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o Deck and Spindle

A rigid cast-aluminum deck, precision spindle i'nsures positive registration
and seating of cartridge to spindle, and an AC induction motor.

® Air Supply and Filtering

A direct-drive blower provides cooling air. The surrounding room
air entering the receiver is filtered by a 0. 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.

e 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/Multiplexor PWA, Servo
Fine PWA, the I/O PWA and the Servo Coarse PWA in the Logic Assembly.
These are discussed in detail in Section, Maintenance.

1.2.5 OPERATIONAL CHARACTERISTICS

Operational characteristicg of the CMD are summarized in Table 1-1,
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Table 1-1. Operational Characteristics Summary

Characteristics

Values

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 (nominal)

Total number of
removable disks
Total number of fixed disks
Servo surfaces
Data surfaces
Minimum Data tracks
Spare tracks
Disk Diameter (inches)
(millimeters)
Track spacing (inches)

DATA CAPACITY @unformatted)
No. of Fixed disks

Bytes/Track

Bytes/Surface (808 Tracks)
Bytes/Unit

*Includes 1 data surface on

removable disk.
UNITS PER CONTROLLER I/0O
CHAN

384 TPI

55 ms (track 0 to 822)

6 ms
30 ms

3600 r/min (+2.5, -3.5%) Includes
voltage and frequency variations
specified in Table 3-1,

8.33 ms (at 3600 r/min)

MFM

6038 bpi nominal
4038 bpi nominal

9.677 MHz

32 Mbyte

NN

1616

14

356

0.0026
1

20 160
16 289 280

32 578 560

DRIVE CAPACITY

64 Mbyte 96 Mbyte
1 1
2 3
2 2
4 6
3232 4848
60 90
14 14
356 356
0. 0026 0.0026
2 3
20 160 20 160
16 289 280 16 289 280
65 157 120* 97 735 680*

8 (Daisy chain or Star)

1-6
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OPERATION 2
e

2.1 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 normal
operator controls and indicators is given in Table 2-1, Maintenance indicators and
switches are described in paragraph 2. 10.

2.3 OPERATING PRECAUTIONS

!
 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 observed
while operating unit to obtain best performance and reliability of the equipment:
1. Keep the access door closed to prevent unnecessary entry of atmospheric dust.

2. If a pinging or scratching sound (caused by head-to-disk contact) is heard and
persists, stop the unit by using the Stop and Power down procedure of this section
and then call the customer service engineer.

3. To prevent damage and/or data loss, follow the Disk Cartridge Installation pro-
cedure of this section.

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.

2.3.1 POWER UP FOR ON-LINE OPERATION

NOTE
Steps 1 and 4 to be performed by maintenance personnel only.

. Verify connection of all power and I/O Cables.
Verify installation of proper unit select plug in front control panel.
Verify that START/STOP switch is in STOP position (out).

Actuate AC circuit breaker, CB1 (rear of the unit), and verify operation of blower
motor.

l_-l;s.ol\')l—‘
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..............

THE CMD SHALL CONTAIN A CARTRIDGE AT ALL TIMES _ ( \\5
WHETHER OPERATING OR NOT. THIS IS NECESSARY TO N
INSURE PROPER SEALING OF SHROUD AREA FROM

ENVIRONMENTAL CONTAMINANTS.

DISK CARTRIDGE ACCESS DOOR @

6 INCH SCALE

N

* READY STy FAULT WRITE PROTECT
STOPCLEAR CART FIXED

///”
- ‘\\
U I_J )
e ——— \
STAR
FRONT PANEL el |
———
\ X234a UNIT SELECT | W ! ! ) )
PLUG *ACTIVE STOP FAULT
A
* SEE TABLE 2-1 FOR DIFFERENCES IN NAMES FOR THIS INDICATOR, CONé‘ITCESI\Rl:;IEON
** A NUMBER FROM 0-7 WILL BE ON THE PLUG FACE.
*** SEE PARAGRAPH 2.8.2, :
Figure 2-1. Operator Controls and Indicators
N
£
\“’k,m/

2-2 75888327 -E



Table 2-1.

Controls and Indicators

Control or Indicator

Function

START/STOP switch/indicator

START indicator

READY indicator

ACTIVE indicator (optional)

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. Ground on the PICK and HOLD lines if in
REMOTE start mode, or the LOCAL start
mode has been selected once started, only
ground on HOLD is required to start.
(REMOTE/LOCAL start mode selection
switch is on I/0 PWA). (See Figure 6-27)

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.

Indicator illuminates when read, write, RTZS
or seek operation is in process. This is an
optional indicator and is not on all units. When
used, it is above Unit Select Plug.
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Table 2-1. 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/0 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 0 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. Wait until READY stops blinking.

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

3. 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.

4, 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.

2.5 INPUT/OUTPUT LINES

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 explained
in Table 2-2. I/0 switch must be enabled and REMOTE/LOCAL switch must be in
remote position. The Customer Engineer can configure to customer request.

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 or on the edge. Several can be stacked on top of
one another. However, undue heavy loading should be avoided.

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 main-
tained 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 2-1) 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 N
center of cartridge. ‘;,k/;‘

*Not including switching of AC input power to the unit.
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Installation/Removal

Figure 2-2. Disk Cartridge

2-7
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4.

5.

2.8 DISK CARTRIDGE REMOV AL -

Disengage dust cover from disk cartridge. Set cover aside upside down to N
prevent dust from collecting within the cover. N

ey

r
! CAUTION |

|

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

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

Push handle down. Push cartridge rearward until it stops.

Close cartridge access door and press the door closed until it is latched. The
cartridge 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.

2.8.1 NORMAL REMOVAL

Refer to Figure 2-2 for the following procedure.

1.

2.

3.

4:.

5.

2-8

Operate START/STOP switch to STOP (out).

Pull down the Cartridge access door after the READY indicator ceases blinking
and 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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Table 2-2. Input/Output Lines (STD-1 Interface)

SIGNAL

FUNCTION

"A'" Cable Output Lines*

DRIVE SELECT HOLD

TAG GATE OUT

TAG (20 - 22)

BUS OUT (0 - T7)

POWER SEQUENCE PICK
POWER SEQUENCE HOLD

"A'" Cable Input Lines*

Allows signal information to be received over
the interface. This signal must be true in
order for selection and control to take place.

Gates the desired tag decode to the CMD. TAG
GATE OUT may be a pulse for Select, Head
Address, High Cylinder, Low Cylinder, Target
Register, and Error Recovery. It is a level
for Control Select and Diagnostic.

These three lines contain encoded information
which is decoded in the drive to produce the
tag function codes listed in Table 2-3.

Address and control data are transferred on
these 8 lines. The significance of the infor-
mation on these lines is indicated by the decode
of three TAG lines. See Table 2-3.

Power sequencing levels. Ground on these two
will cause the first CMD in sequence to begin
the Spindle Start sequence. Once the first is

up to speed, the PICK signal is transferred to
the next active CMD and repeated until all
active CMD units are up to speed. Individual
CMD units may be started and stopped manually
once power sequencing is completed. All units
power down spindles when ground on SEQUENCE
HOLD is removed.

SECTOR**

INDEX**

Pulse derived from the servo track which
divides each track into sectors. Up to 127
sector pulses are available per sector
depending on the setting of sector select switches
in the CMD.

While accessing a given volume this signal
occurs once per revolution, and its leading
edge is considered the leading edge of sector
zero, typically 2.5 ps.

*See Figure 3-7 for interface cabling configuration

** See end of Table.
75888327 -E
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Table 2-2. Input/Qutput Lines (continued)

SIGNAL

FUNCTION

TAG GATE IN

BUS IN

""A'" Cable Input Lines (continued) *

This line when true indicates that the informa-
tion on the BUS IN lines is valid.

Unit ID, status and capacity information for the
selected CMD are transferred on these 8 lines.
The significance of the information on these
lines is indicated by the code sent on the TAG
OUT lines from the controller. See Table 2-3.

R/W DATA

WRITE CLOCK

SERVO CLOCK

INTERRUPT

"B" Cable Output Lines *

"B" Cable Input Lines *

This bidirectional line carries data which is
to be read from or recorded on the disk. ™n
the Write Mode, NRZ Data is transmitted to the
drive. In the Read Mode, Data is NRZ also.

This line transmits the Write Clock signal
which must be synchronized to the NRZ Write
data (see Section 4). The Write Clock is the
SERVO CLOCK retransmitted to the CMD by
the controller.

The SERVO CLOCK is a phase-locked 9. 677
MHz (+2.5%, -3.5%) clock generated from the
selected servo track dibit.

When true this line indicates that a Sector
Ready Interrupt condition has occurred. This
is true when the target sector register compares
with the present sector register internally and
RPS is enabled. The leading edge of the inter-
rupt signal occurs at the trailing edge of the
respective sector or index pulse. This signal
is not gated with select.

*See Figure 3-7 for interface cabling configuration

**See End of Table.

2-10
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( ' Table 2-2. Input/Output Lines (continued)

SIGNAL FUNCTION

"B'" Cable Qutput Lines (continued) *

MODULE ADDRESSED When this line is true it indicates the CMD was
addressed during the last tag 000 operation.
In a Daisy Chain "A'" cable system this line may
be used to determine if multiple selection has
occurred. It may be used to select the proper
data and clock lines to be used in the controller.

SEEK END When true this line indicates that a Seek Opera-
tion has been completed or a Seek Error has
occurred.

READ CLOCK (optional) Defines the beginning of a data cell. It is an
. internally derived clock signal and is synchro-
nous with the detected data. This signal is
transmitted continuously when the unit is
selected.

*See Figure 3-7 for interface cabling configuration

**Both index and 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.
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Table 2-3. | TAG Decode Truth Table (STD=1) Interface

f

BUS OJTA

BUS LINES
0 1 2 3 4 5 6 7
TAG CODE
ZERO ZERO 23 22 2l 20
SELECT TETon
000 DRIVE ZERO
CAPACITY
ERROR RECOVERY | EARLY LATE + - FETCH
001 STROBE | STROBE | OFFSET | OFFSET MPF
DIAGNOSTIC RTZ CLEAR CLEAR CLEAR CLEAR CLEAR
010 ATTEN- | CHECK FAULT ERROR RPS
TION DIAG. STATUS _|RECOVERY
HEAD/VOLUME VOLUME | REM/ 22 21 20
ADDRESS SELECT FXD.
011 &
HIGH CYLINDER 29 28
100
TARGET LOAD 6 . L
REGISTER TARGET 2 25 2 23 22 2 20
101 REGISTER
LOW lcls(r)'LINDER 57 26 25 o4 23 92 ol 20
CONTROL TRANSFER| WRITE READ ADDRESS
111 SECTOR | GATE GATE MARK
COUNT . ENABLE
BUSIN AR\
BUS LINES
0 1 2 -3 4 5 6 7
TAG CODE
DEVICE DEVICE DEVICE ATTEN- 93 92 o1 20
SELECT D D XDA TION
AT AT TAS [Ad (A7 A7 (AT AP
ERROR RECOVERY MPF 1 3 2 ol 0
001 INVALID 2 2 2 2
DIAGNOSTIC NO WRITE (W+R) WeR VOLTAGE | HEAD SEEK WRITE
010 HEAD FAULT OFF FAULT FAULT SELECT | ERROR | PROTECTED
SELECT CYL. FAULT
HEAD/VOLUME WRITE WRITE
ADDRESS PROTECT| PROTECT
011 CARTRIDGE FIXED
HIGH CYLINDER
100
TARGET ECHO/ .
REGISTER SECTOR | SECTOR 25 24 23 22 21 20
101 INVALID 26
LOW CYLINDER CHECK
110 DIAG.
CONTROL AM ON UNIT SECTOR OFFSET | CHECK
111 FOUND CYL. READY INVALID ACTIVE | DIAG.

A DEVICE ID CODE FOR CMD 18 (101)

A DRIVE CAPACITY CODE:
16 MBYTES (000), 32 MBYTES (001),
64 MBYTES (011), 96 MBYTES (101)
NOTE: (000) CART ONLY; ALL OTHERS-CART. + FXD.

A 0 = HEAD SELECT ONLY
1 = VOLUME SELECT AND HEAD SELECT

0 = CARTRIDGE VOLUME
1 = FIXED VOLUME

& VOLUME CHANGE INFORMATION IS STORED
AND EXECUTED WITH TAG CODE 110.

A UNDEFINED BUS OUT BITS MAY BE ONE OR ZERO. UNDEFINED BUS IN BITS ARE ZERO
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( 2.8.2 POWER FAILURE OR EMERGENCY STOP REMOVAL

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

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

1. Wait approximately 3 minutes for cartridge to stop spinning.

2. 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).

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

4, Place cartridge cover in position on bottom of cartridge.

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

In an emergency (emergency only) if the cartridge access door will not open
proceed as follows:

1. Make sure the spindle motor is completely stopped. Either observe the motor
with the top cover of the unit off or wait a full 3 minutes after initiating a stop.
2. See Figure 2-1. Insert a 6 inch steel scale between the access door and
the front panel. Push the small tab @ to the right with the scale. This
ele

ocks the door alolwing the door release @ to be operated while the tab
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 personnel
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 detected
by the Servo-Course 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 (S1) 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 S1 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 indi-
cators 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.
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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.

(W+R)
CR6 VOLTAGE FAULT (VF) M.P. FAULT CODE BIT 21.
CR7__HEAD SELECT FAULT (HS) ____ M.P. FAULT CODE BIT20.

*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. From 1
to 12 phases could be displayed and from 1 to 16 faults. 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. Below is a table of phases and faults which
may be displayed on CR3 - CR7.

PHASE INDICATORS PHASE INDICATORS

CODE (HEX) PHASE CODE (HEX) PHASE

01 Return to Track Center 07 Head Load

02 Wait for Coarse Seek Comp. 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
le Clear OFFSET Settling

FAULT INDICATORS

CODE (HEX) 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 Motor Overheated

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 Speed Too Low

1C Lost Speed Pulses

1D Allowed Time Expired

1E No Track Lock in Settling
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CONTROL/MUX PWA

FAULT INDICATORS
e\

MP WF W-R W+RVF HS

MOMENTARY
SWITCH S1

CRI1

ags v

CR2 CR3 CR4 CR5 CR6 CR7

-

7

b] P
TP1

,,
LT

(x3100 _

B PP

Figure 2-3.

2-16

SHOWN IN "OFF" POSITION

THE FAULT TYPE ABBREVIATIONS SHOWN ARE ETCHED ON
THE PWA UPSIDE DOWN NEXT TO THE APPLICABLE INDICATOR,

SELECT DRIVE CAPACITY
USING JUMPERS

Control/Mux PWA Showing Fault Indicators and Fault Reset Switch
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3.1

INSTALLATION AND CHECKOUT 3

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 damage 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.

B‘
C.

E‘

Remove the top cover and inpsect various items such as circuit boards, carriage
assembly, and read/write heads for shipping damage. See Section 6 for procedure.

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 locking
tool . Lift the Locking tool to remove the pin @ from the hole in the carriage
. Swing the locking tool around to the operating position Reinstall the
screw to secure the locking tool to the magnet inthe operating position.
CAUTION
Do not position the carriage manually. Such

action could cause the read/write heads to load
and to cause damage to the he ads and disk.

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

Remove rear shipping bolt using a 3/16 inch hex driver. See Figure 3-2. Stow
the shipping bolt in the hole provided to the left of the magnet as shown in the
figure. Before shipping this bolt must be installed in the center hole again.

Remove deck hold down holts (Figure 3-3, sheet 2 of 2) and stow them below
the deck in the base pan together with all the hardware as shown. Before
re-shipping the unit, re-install the bolts in the shipping position as shown.
For operation, do not store the shipping bolts @ so that the bolt electrically
connects the deck with the base pan or the isolation of DC and AC grounds will
be lost.

If deck hold down bolts @ were removed to raise deck these should be replaced
before plac’ig the unit in operating. Before reshipping the unit it should be
inspected to make certain that the ""A' bolts and the "B' bolts have been securely
installed (see Figure 3-3).

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

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 S

Figure 1-2 shows the unit overall dimensions for determining space allocation. In
addition, Figure 3-4 gives detail dimensions.

See paragraph 3. 10 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. The physical require-
ments are adequate clearances for maintenance and air intake/exhaust. 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.

3.4.1 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 N
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 Requirement'' which specifies the cooling required to main-
tain the intended reliability of the CMD.

\\kn .
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X23E T (® carriace Lock PIN(DIN SHIPPING POSITION-
CARRIAGE LOCK PIN((1)IN OPERATING POSITION

Figure 3-1. Carriage Locking Tool - Shipping Position
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O
—1@

@

® ®

74 N
°oofo I o ©
/ |
INSTALL ’
SPACER
e — — ON SHIPPING REMOVE
X2t ) BOLT AND SHIPPING BOLT
STOW SHIPPING FROM HOLE IN
BOLT IN HOLE SHIPPING TIE-DOWN TAB.
REMOVE SPACER
FROM UNDER
TIE-DOWN TAB.

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

OR
@ INSURE BOLT IS INSTALLED BEFORE OPERATING OR

SHIPPING UNIT (BOTH SIDES)

* PLASTIC COVER IS NORMALLY
SHIPPED IN PLACE OF o

CARTRIDGE R
77N I
\X250_ _J

Figure 3-3. Deck Hold down Bolts (Sheet 1 of 2)
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9

e 3|

- SPECIAL FLAT WASHER
(10125608 FILED DOWN)

SHOCK MOUNT

FOR SHIPPING:

BASE PAN

® cautioNn

REMOVE BOLT '
BEFORE OPRTNG *

FOR
SHIPPING :

STOWED FOR OPERATION:
A
" - ’ l j-m\
B
® caution |
REMOVE BOLT '
BEFORE OPRTNG
CAUTION |
REMOVE BOLT '
BEFORE OPRTNG

NOTE: RETAIN CAUTION TAG FOR POSSIBLE FUTURE SHIPPING
m———
T z107

Figure 3-3. Deck Hold down Bolts (Sheet 2 of 2)

75888328-TF

. B
SPLIT LOCK 10125806

SCREW 10126265

FLAT WASHER 10125608

- BASE DECK

~

FLATWASHER 10125608

NUT 10125301

STOWED FOR
OPERATION :

® caunon |

REMOVE BOLT .
BEFORE OPRTNG
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RACK MOUNT.
BRACKET

J ]

FRONT VIEW

Goas

3-6

36" RACK

q
£
—:-|-'—-n

M
(COVER)

=
oo

Q
CIRCUIT BREAKER

INCLUDING AND 1/0 CABLES
BUMPERS
E
PANEL, POWER ENTRY
E MODULE
LOCATION
SEE SHT 5
u
- N 1/O CABLE
x ENTRY
€7 £
i |
- — ‘ A
=
oy
lbt—\— P TRIM BOSS T
F R (MAX) ————e feo—
AR POWER  —
ENTRY CORD AR EXHAUST
SPACE § (MIN)

SIDE VIEW

*® 30 INCH (762 mm) RACK MOUNT CASE ENVELOPE

AC POWER CABLE
CLAMP

DIMENSION | INCHES | MILLIMETERS DIMENSION INCHES | MILLIMETERS
A 17.76 451.1 N 4.25 108.0
B 10.0 154.0 [¢] 17.25 438.2
C 0.38 9.7 P 0.38 9.7
Dq 1.50 38.1 Q 0.75 19.1
Dp 2.53 64.3 R 1.25 max 31.7 max
E 30.50 774.7 S 1.25 min 31.7 min
F 1.25 31.0 T .38 85.9
G 10.28 261.1 U 10.15 257.8
H 10.34 262.7 v 5.5 139.7
1 17.0 431.8 w 2.80 na
J 18.94 481.1 X 16.70 424.2
K 4.4 1n1.8 Y 1.7 43.5
L 0.50 12.5 z 0.90 0.23
M 17.50 444.5

Figure 3-4.

Detailed Dimensions
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BASE ASSEMBLY IN MAINTENANCE
POSITION *

-

P ;
ELECTRONICS ("E" l.
B ///P/ wosoce > (E _
\__n fal
A N ! :
A 4 _ i
\- FRONT PANEL
~—— D J

m

NOTE:

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

"E" MODULE IN MAINTENANCE POSITION

m
—]

l

VIEW A - J

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 POSITION
D 12.50 317.5

E 30.50 REF 774.7

F 14.20 360.7

G 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 Module Maintenance Envelope
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3.4.2 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
sepecification is met (Figure_3-8 or 3-9).

If the chassis 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
separating slides and mounting rail. Separate both slide sets from mounting
rails.

Usin@hree 10-32 x 3/8 screws attach the chassis mounting rail @ to the base

pan of the CMD.
Install the slides into the rack cabinet at the desired location (see Figure 3-8
Details "A'" and '"B'"). Loosen the adjusting screws, nut and washers ( ,

s @ and @ ) to adjust the length of the fixed slide number @ .
Position the slides so that the inside edges of the fixed slide members are 17. 82
inches (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 one _#10 flat washer @ on each #10-32 mounting screw . Insert the
screw through the cabinet mounting rail holes and the slots onthe 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 @ (see arrow in Figure 3-6) on each side and
pull the slides out to their full extension, approximately 29 inches (740 mm). The
slides will lock again at full extension.
Enlist the aid of one or two more persons to assist in placing the CAID on the slides.
First note Figuge 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 that it rests wi th 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 (8)_gngages in the slot
and the mounting block on each chassis mounting rai (9) fits into the slot
in each slide. If one or both of the chassis mounting rails (4) 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 hole , but
if it isn't the three screws @ may have to be loosened slightly and the CMD moved

slightly 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.

With both hands unlock the slides by simultaneously pushing the spring locks @
inward and pushing the CMD into the rack.

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 per instructions and install
screw in Figure 6-1 which is the same type as @ in Figure 3-6. Reinstall
the front panel.
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TYP FRAME MOUNTING RAIL SURFACE
S} (SEE FIGURE 3-8)

. )
i g )
4

(4)
o ]

DETAIL A

REAR
MOUNTING
BRACKET

SLIDES

L. DETAIL B

N FRONT
MOUNTING

BRACKET

*SEE FIGURE 3-7.
e
{xx2020 3

'Figure 3-6. Rack Mounting Details (with or without slides) (Sheet 1 of 2)
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List of Items Tagged in Figure 3-6.

1. CMD Front Panel
2. Screw, Mach., Pan Hd 10-32 x 3/8, P/N 10127142
3. CMD Base Pan
4. Chassis Mounting Rail
5. Screw, Mach., Pan Hd 6-32 x 3/8, P/N 10127113
6. Washer, Lock #6, P/N 10125803
7. Fixed Slide Member
8. Mounting Tooth (fits into Item @) ).
9. Full Extension Lock
10. Outer Slide
11. Full Extension Release
12, Inner Slide
13. Adjusting screws
14, Rear Recess Bracket
15. 16 & 17. Washers, nut used on #13.
18. Mounting block on chassis mounting rail @ (fits into item @ )e
19. Plate, nut
20. Screw, Mach., Pan Hd 10-32 x 5/8, P/N 10125108
21, Washer, flat #6
22. Rack rail ’
23. Hole in fixed slide member for screw item #5 above.
24. Mounting slot on end of outer slide member @
25. Mounting slot on top side of outer slide member @
26. Washer, lock #10, P/N 10125805
27. 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 —

|@———— B (TOP CASE) —

f#——— C- (BASE) ——

7
1t

<+— (FIXED MEMBER)

Y
vd
| T

F

= D (MAX) SPACE REQUIRED FOR SLIDE MOVING PARTS)

75888328 -D

G
F 4 ([
III’
J
NUT PLATE t
10-32 UNF-28 TAPPED —\ ! )
"l
* L | 11
. Q
K f » 4 I
N t i ‘
* L1 L R
= |
. ]
L— S (DRIVE TO SLIDE MTG) ——2
[&——————— T (SLIDE TO FRAME MTG ————=
TYP FRONT AND REAR)
VIEW C
FRONT PANEL REMOVED
DIMENSION | INCHES MILLIMETERS || DIMENSION | INCHES MILLIMETERS
A 17.82 452.6 L 0.625 15.9
B 17.50 444.5 M 0.500 12.7
C 16.70 424.2 N 0.625 15.9
D 0.52 13.2 P 0.88 22.4
E 0.56 14.2 Q 3.38 85.9
F 0.50 12.7 R 0.63 16.0
G 6.66 169.2 S 15.98 405.9
H 10.15 REF 257.8 T 18.312 45.1
J 10.34 REF 262.6
K 3.24 82.3
P Vi
\XX07a_,
Figure 3-7. Slide/Drive Mounting Cross Section
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(ox06a )

3-606

~

-

[ i
p)
C
E
BASE PAN L
SLIDE FIXED
MEMBER
D
F
[— G
o _ i 4
= }
H
______ - _ ‘
S
C J \ / CABINET RACK
T
CHASSIS RAIL ‘\
s === l
K
i ¢
7
DIMENSION INCHES MILLIMETERS REMARKS
A 18.82 478.0 MIN ALLOWABLE CABINET CLEARANCE FOR FIXED SLIDE MEMBER
B 17.75 450.9 MIN ALLOWABLE CABINET OPENING FRONT AND REAR
C 1.18 30.0
D 30.50 774.7 CASE
E 28.00 thru 711.2 thru 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

Figure 3-8. Rack Mount Details for 36 Inch (914mm) Mounting
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1
<
bl
A2
i
1
¢
E
SLIDE FIXED
BASE PAN R
F
° f }
L
[ 1S
H
CABINET RACK
| )
<
]
t J
CHASSIS RAIL —~____ I[",_]
, i
C
K
‘ =
<
PANEL
DIMENSION | INCHES MILLIMETERS REMARKS
A 18.82 478.0 MIN ALLOWABLE CABINET CLEARANCE FOR FIXED SLIDE MEMBER
B 17.75 450.9 MIN ALLOWABLE CABINET OPENING FRONT AND REAR
c 18 3.0
5 30.50 774.7 CASE
£ 2800 thr 33.75 | 711.2 thru 857.25 | SLIDE ADJUSTMENT LIMITS
F 0012 3.1 REFERENCE
G 012 3 BUMPER
H 2.62 66.6
) 19.00 482.6 MAXIMUM
K 32.00 812.8 TRAVEL MAINTENANCE POSITION
Ywanes \
(XX205a_j

Figure 3-9. Rack Mount Details for 30 inch'(762mm) Mounting
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3.5 POWER REQUIREMENTS
3.5.1 PRIMARY POWER REQUIREMENTS

The primary voltage and current requirements are shown in Tables 3-1 and 3-2. Start
up current is shown in Figures 3-9.1a and 3. 9. 1b.

All devices use single phase power.

Table 3-1. Primary Voltage Requirements

VOLTAGE TOLERANCE FREQUENCY * TOLERANCE
(VAC) (VAC) (Hz) Mz)
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, -22 50 +0.5, -1.0
28 :ii: > 50 +0.5, -1.0

*Install correct motor pulley and belt according to primary power frequency and voltage.

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
in Motion 120/50 0.950
220/50
230/50 4.0 7.5
240/50
Disks not 100/60
in motion 120/60 k 2.0
(standby) 120/50 0.25
220/50 1.0
230/50 )
240/50

*Occurs on initial spin-up of disk for 30-second maximum duration.
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O

/

coooo oo ooo

~——— |

(XX216b ) 10 20 30 4 50 60 70
TIME-SECONDS

Figure 3-9.1a. Start Up Current (220,/230,/240 V, 50 Hz)

20._

A
M 15 —
; ~
E 10—
£ os0
0
(Xx216a) 10 20 0 4 50 60 70 8 %

TIME-SECONDS

Figure 3-9.1b. Start Up Current (100 - 120 V, 50/60 Hz)
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3.5.2 POWER CABLE AND CONNECTOR FOR CMD e

The power cable is 6 feet (1.83 meters) long. Connectors are defined as:

Description CDC P/N NEMA Configuration
120 V 15 A 60 Hz 10 2-pole 75778719 5-15 R

3-wire receptacle connector

at CMD end, 2-pole 3-wire 5-15P

plug connector at power
source end.

X w
NEUTRAL
PHASE ONE (BRIGHT PLATED
TERMINAL)
GR EQUIPMENT GROUND
L
——_——— N
(x5 3
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
220/230/240 V 50 Hz Brown - Phase One
Blue - Neutral
Green and yellow - AC Equipment Ground
N
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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 comnectors. 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 to
Figure 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 is
plugged into J2 on the I/O PWA (see Figure 3-12). Figure 3-11shows the intercabling
and terminator placement for the various drive connecwon arrangements. Shown are
the star cabled system and the daisy chained system. A single drive would be connected
as shown for the star configuration. Terminators are not furnished with each unit but
must be ordered as needed for the particular system configuration into which the CMD
will be integrated.

3.6.2 1/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 to
configure a mechanism or a method to satisfy all requirements and therefore such a
device is not offered. Retract Mechanisms can be purchased from a number of
different manufacturers.

A note of caution: Additional I/0 cable lengths are required to raise the E module to
the maintenance position.

3.7 GROUNDING
3.7.1 SYSTEM GROUNDING CONNECTIONS

The CMD frame and '"DC'" (DC power, Logic and analog signal) grounds are not separate
when the units are shipped. However, they can be disconnect by the

user. To do so disconnect the metal ground 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 nut

on each ground stud and rotating the strap away from the frame ground stud or by complete
removal.

3.7.2 FRAME GROUND

All parts of the CMD frame and base deck and all associated metalic parts (ot including
the Electio nics Module frame which is DC ground) are bonded together through low
impedance contacts. A frame-to-system ground point is provided at the rear left corner
of the base pan (as viewed from the front of the CMD). The CMD should be grounded to
the system at this point as mentioned in paragraph 3. 7. 1.
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STAR CABLED SYSTEM

SYSTEM GROUND CONTROLLER 1
—q
A B A B A B A B
T T T T
E E E E
R R R R
M M M M
Al | B B A B A 1 Js
Nx o g2r g3 Jegoe J3m J g2k g3 g% U3
L DRIVE b——-( DRIVE B DRIVE D—s55—( DRIVE
1 2 3 8
NOTES:
1. Maximum individual A cable lengths = 50 feet.
2. Maximum individual B cable lengths = 50 feet.
DAISY CHAINED SYSTEM
—d sYSTEM GROUND CONTROLLER 1
A B B B B
5% I
R
M
A [4 5] A [ [ 1[4 [ 7 :
N* v g3 JI g2k 3w J g2 gge J g2 g3

— DRIVE D————( DRIVE p———( DRIVE p—s—( DRIVE
1 2 3 8

o -~
(%2632

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 entl/mux card has termination integrated into its assembly.

3. Maximum cumulative A cable length = 100 feet.
Maximum individual B cable length = 50 feet.

* 1/0 PWA
** CNTL/MUX PWA

Figure 3-11. Single Channel Interface
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INSTALL ALL PWA'S
COMPONENT SIDE OUT
SERVO FINE PWA (EM6) \

SPARE SLOT HEAD ALIGNMENT
EXTENDER (OPT) (EM4)

SERVO-COARSE
EM3

CNTL/MUX PWA
(EM2)

1/0 PWA
(EMY)

UPPER
CABLE CLAMP

/

~ /’
LOWER \
CABLE CLAMP : g BASE PAN
~ U
b , 1/O PWA
" TERMINATOR (OR "A" CABLE)
A" CABLE (5) (PLUGS INTO 1,/0 J2)
"B" CABLE “A" CABLE CONNECTOR
(PLUGS INTO 1/0 J1)
"B CABLE CONNECTOR
(PLUGS INTO CNTL/MUX J3)
——— CNTL/MUX PWA
253 ) /

DC GROUND

OPTIONAL AC TO DC GROUND CONNECTION

GROUND STRAP

AC (FRAME) GROUND

Figure 3-12. I/O Cable Installation and PWA Names/Locations
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wpn
CONTROLLER CABLE 9448
P1
LO, HI

DRIVE SELECT HOLD 14 44 N
TAG GATE OUT 22 52
TAG 2V 1 31
TAG 2! 2 32
TAG 22 3 33
BUS OUT 0 4 34
BUS OUT 1 5 35
BUS OUT 2 6 3%
BUS OUT 3 7 37
BUS OUT 4 8 38
BUS OUT 5 9 39
BUS OUT 6 10_40
BUS OUT 7 141
SECTOR 25 55
INDEX 18 48
TAG GATE IN 27 57 DAISY
BUS IN 0 20 50 } CHAINED
BUS IN 1 23 53 OR STAR )
BUS IN 2 17 47 /
BUS IN 3 19 49 S
BUS IN 4 24 54

_ BUS IN 5 26 56
BUS IN 6 1646
BUS IN 7 1545
POWER SEQUENCE PICK 29
POWER SEQUENCE HOLD 59
(SPARE) 1343
(SPARE) 21 51
(SPARE) 28 58
(SPARE) 1242
(SPARE) 3060 J

NOTE: 60 POSITION MAXIMUM.
( x2824_)
Figure 3-13. TAG Bus 1/O Interface, "A" Cable
( ‘
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CONTROLLER

ugh P3

9448

CABLE Lo, HI
SERVO CLOCK 2 14
INTERRUPT 16
MODULE ADDRESSED 9 22
R/W DATA ° 20
WRITE CLOCK 6 19
SEEK END 10 23
 READ CLOCK 5 17
GROUND (SHIELD) 1
GROUND 4
GROUND 7
GROUND N
GROUND 15
GRC IND 18
GROUND 21
GROUND 25
NOTE: 26 CONDUCTOR
—_— PINS 12, 13, 24 and 26 NOT USED
(e )

75888 328 -D

Figure 3-14. TAG Bus |/O Interface, "B" Cable
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Sy

EXTERNAL GROUND
STUD (DC)

r5en TN
\X329 _,

3-14

BASE PAN

AC (FRAME) GROUND

Figure 3-15. Grounding Option

ELECTRONIC

/ MODULE

SYSTEM GROUND CONNECTION ALTERNATIVES:

THIS OR THIS
/ \ e \\
g
DC
@ ) DC
©| Aac N Ac
TO SYSTEM
TO SYSTEM
GROUND atdns
75888328-D



3.7.3 DC/LOGIC/ANALOG GROUND

The CMD electronic circuits (DC power, logic and analog signals) utilize

a common ground which is separate from AC or frame ground unless connected
together at one point as described in paragraph 3.7.1 If static charge build-up on the
frame becomes a problem when frame and DC grounds are separate it may help to
connect the two together at one point through a one megohm resistor in parallel with
a 0.47 pF capacitor.

3.8 COOLING REQUIREMENTS

Cooling air is drawn in at the front of the unit and exhausted through the rear. A
minimum of 1 1/4 inch (32 mm) clearance must be provided at the rear of the unit to
maintain unrestricted air flow. A positive pressure near the rear exhaust should
not exceed 0. 03 inches of water (7.47 Pascal).

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

Operating Environment

*Relative Humidity 20% to 80%
*+xrAmbient 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 (4.4°C) 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
**Maximum temperature reduced by 1.95°F/1000 ft. (1.08°C/305 m)
*+xAmbient Temperature - Inlet Air can reach 95°F provided the maximum
air 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 throuth 7 of an 8 section DIP option switch on the Servo-Coarse PWA. See Figure
3-16. The settings of the DIP switch (S1) 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 S1-8 to ""ON"',

Switches S1-1 through S1-7 are interpreted by the microprocessor on the Servo-Coarse
PWA as a seven digit binary number, with S1-1 being the least significant bit and S1-7
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 selec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>