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PREFACE

This manual provides field service information for the Hewlett-Packard 7925D Disc Drive and is
intended for use by service-trained personnel. The HP 7925D Disc Drive is a state-of-the-art, mass-
memory (120 Mbyte) product and, because of its product design, a modular replacement philosophy has
been implemented to minimize on-site repair time. On-site troubleshooting and repair is assured
through the use of the information provided in this manual and the maintenance aids contained in the
service kit. For disc drive operating instructions, refer to the HP 7925D Disc Drive User’s Manual, part
no. 07925-90911. For installation instructions, refer to the HP 7925D Disc Drive Installation Manual,
part no. 07925-90912.

The HP 7925 Disc Drive contains magnetic material (spindle assembly and
actuator assembly), a potential hazard to personnel during shipping. Special
packaging and markings are required by the United States Government for
shipping. If reshipment of the disc drive becomes necessary, refer to the HP
7925D Disc Drive Installation Manual, part no. 07925-90912 for repackag-
ing instructions. If reshipment of the spindle assembly and/or the actuator
assembly becomes necessary, refer to section V of this manual for repackag-
ing information.

The contents of this manual are organized as follows:

Change 2

Section I provides the theory of operation in which each major circuit group is described in detail.
Section II provides preventive maintenance information, maintenance precautions, lists standard
and special tools and test equipment required to service the disc drive, the preventive maintenance
schedule, and required preventive maintenance inspection and cleaning procedures.

Section III provides step-by-step alignment and adjustment procedures for the disc drive.

Section IV provides troubleshooting information which includes functional diagrams of the disc drive
and troubleshooting flowcharts.

Section V provides step-by-step removal and replacement procedures for each field-replaceable
electrical and electro-mechanical assembly used in the disc drive.

Section VI provides listings of all field-replaceable parts and an illustrated parts breakdown for the
disc drive, as well as replacement part ordering information.

Appendix A provides changes and additions to the information contained in the main manual needed
for HP 7925H Disc Drive service.

iiifiv







CONTENTS

Section I Page
THEORY OF OPERATION
Introduction...............iiiiiiiiiii i i 1-1
Addressing Structure ...........oi i, 1-1
Addressing Modes .........oooiiiiiiinneennaanan, 1-2
SurfaceMode ..........coiiiiiiiiiiiiiinnnnn , .. 12
CylinderMode . .........ccoiiiiiiiiinnnn. 1-2
SectorFormat .......:...... .. ... i, 1-3
Functional Description ........................... 1-5
170 Control System ............coovviiiiinnnan, 1-6
TagBusLogic .......coivviviiiiiiiiiinnnn. 1-6
ControlBus Logic..........coiiiiiiiiian.. 1-9
Select Logic....covvviinii i 1-9
Unit Identity Logic.....................o... 1-10
Status Logic ....oovvvviiiiiiiiiiiii e 1-10
Attention Logic .........coviiiiiiiiiin.. .. 1-11
Spindle Rotation System ...................... 1-12
Spindle Logic Initialization................. 1-12
Door Control Logic.......cocvviviiiinnn.. 1-12
Run Spindle Command Logic............... 1-12
Phase Encoding and Decoding ............. 1-12
SpeedControl ............oviiiiinnn.. 1-13
Motor Current Regulation .................. 1-13
Dynamic Braking ............. ..o 1-15
Speed Down Detection.................o.... 1-15
Overcurrent Protection ..................... 1-15
Overvoltage Protection ..................... 1-15
Head Positioning System ..................... 1-15
Initial Head Load Operation................ 1-15
Normal Head Unload Operation ............ 1-19
Seek Operation........c.coeviiiniiininnnnn. 1-20
Offset Operation ...........ccovvviiiiinann. 1-21
Recalibrate Operation ...................... 1-22
Emergency Retract Operation .............. 1-23
Sector Sensing System .............ciiiin.. 1-23
Read/Write System ..., 1-24
Head Selection ...................ccooiiai... 1-24
Read Mode Operation ...................... 1-25
Write Mode Operation ................couu.. 1-25
Read/Write Fault Detection ................ 1-26
Fault Detection System ....................... 1-26
Illegal Address Detection................... 1-26
Timeout Fault Detection.................... 1-27
AGC Fault Detection ....................... 1-28
Carriage Back Fault Detection.............. 1-28
Interlock Fault Detection ................... 1-28
Read/Write Fault Detection ................ 1-28
Air Circulation and Filtration System ......... 1-30
Power Distribution System .................... 1-32
Power Panel Assembly ..................... 1-32
Power Supply Assembly .................... 1-32
Voltage Regulator Circuits ................. 1-32
Voltage Protection Circuits ................. 1-32
Supply Voltage Distribution ................ 1-32

Section 11 Page
MAINTENANCE
Introduction........coviiiiiii ittt ienrannes 2-1
Maintenance Precautions ..................coo.ntn 2-1
Service Tools and Test Equipment ................ 2-1
Standard Tools ........ovviiiiiiiiniiinnnn.. 2-1
Standard Test Equipment...................... 2-1
Special Tools ..ot 2-1
Special Test Equipment ........................ 2-2
DSU Controls and Indicators................ 2-5
DSUOperation ......covvvviiiiiinnneennnnn. 2-6
Preventive Maintenance ...............ccinnen... 2-7
General Cleaning Information ................. 2-7
Preliminary Steps ......cciiiiiiiiiiiiiie. 2-7
Servicing the Air Circulation System ........... 2-8
Pack Lock Lubrication ..........c.coovvieve... 2-8
Cleaning Data and Servo Heads............... 2-10
Cleaning Carriage Rails and Bearings......... 2-10
Cleaning the Spindle Assembly
and Pack Chamber Assembly .............. 2-12
Section III Page
ALIGNMENT AND ADJUSTMENT
Introduction...........coouiiiiiiii i 3-1
Service Adjustments not Requiring the DSU....... 3-1
DoorLock Assembly ............. ...t 3-1
Door Unlock Solenoid ....................... 31
Door Closed and Door Locked Switches ...... 3-1
Carriage Latch and Detector Assembly ......... 3-2
Head Cam Alignment.......................... 3-2
Service Adjustments Requiring the DSU .......... 3-2
Installing the DSU ...........coiiiiiiiia... 3-3
Exercising the Disc Drive ...................... 3-4
Velocity Command Gain Adjustment........... 3-b
Head Alignment Procedures.................... 3-6
Warmup ..o it e e 3-7
Circumferential Alignment Check ........... 3-7
Circumferential Alignment .................. 3-8
Track Follower Alignment................... 39
Servo Head Alignment .............. P 3-9
Data Head Alignment Check ............... 3-19
Data Head Alignment...................... 3-20
On-Line Checkout ........vviiiiniiiniinnnennnnnn 3-21
Section IV Page
TROUBLESHOOTING
Diagnostic Test Programs ........................ 4-1
Troubleshooting Flowcharts ...................... 4-1
PowerSources............oiiiiiiiiiii i 4-1
Visual Indication of Drive Status ................. 4-2
DiscService Unit.......ooviiiiiiiiiiiinn .. 4-2
System Functional Diagrams ..................... 4-2
Wiring Connections .........ccovviiiivineennnn.n. 4-2
Power Distribution ................ .. ..o il 4-2




CONTENTS (continued)

Section V Page
REMOVAL AND REPLACEMENT
Introduction............ ..ot 5-1
Preparation for Service ...............ciiiiiiat. 5-1
Shroud Removal and Replacement ................ 5-1
Door and Side Cover Removal and Replacement ... 5-1
Prefilter Removal and Replacement ............... 5-2
Absolute Filter Removal and Replacement ........ 5-2
Front Frame Assembly ........................... 5-2
Indicator Assembly PCA-A11l and Incandescent
Lamp Removal and Replacement............... 5-3
Pack Chamber Assembly Removal
and Replacement ................coiivin... 5-3
Printed Circuit Card Removal and Replacement ... 5-3
Card Cage PCA’s ... ... .. 5-3
Spindle Logic PCA-A8 ...........cciiiiiinnn... 5-4
Read/Write Preamplifier PCA-A6 .............. 5-4
Card Cage Chassis and Motherboard PCA-A7 ..5-5
Power and Motor Regulator PCA-A9............ 5-5
Fault Indicator PCA-A12....................... 5-5
Pack Detector Assembly Removal
and Replacement ...............ccovvvviiii... 5-6
Data and Servo Head Removal and Replacement. .. 5-6
Carriage Latch and Detector Assembly
Removal and Replacement ..................... 5-7

vi

Actuator Assembly Removal and Replacement ....59
Velocity Transducer and Velocity
Transducer Shaft .......................... 5-10
HeadCam............... ..., 5-11
Head Cam Support ...........ccoiviiinienn.. 5-11

Spindle Assembly Removal and Replacement ....5-13
Encoder PCA-A10 Removal and Replacement ....5-14

Spindle Bottom Cover ............ccoiiinnnn... 5-14
Spindle Ground Contact and

EncoderDisc .......... ... i, 5-15
PackLock. ... 5-15
Blower Motor Removal and Replacement. ........ 5-16
Blower Motor Starting Capacitor Removal

and Replacement ...................c.vn... 5-16
Power Supply Assembly Removal

and Replacement ............................. 5-16

Door Lock Assembly Removal and Replacement. ..5-17
Power Panel Assembly Removal

and Replacement ............................. 5-17
Section VI Page
REPLACEABLE PARTS
Introduction...........cooviiiiiiiiiiiiin ... 6-1
Ordering Information ............................ 6-1
APPENDIX A ... .. it A-1

Change 2 .




ILLUSTRATIONS

Title Page
Addressing Structure of an HP 7925 Disc Drive....1-1
Sector Clock and Index Generation................ 1-2
Logical vs. Physical Sectors ...................... 1-3
Surface Mode vs. CylinderMode .................. 1-3
Sector Format ................ oo, 14
HP 7925 Disc Drive, Simplified Block Diagram ....1-5
Disc Drive Interface ..................ccouui ... 1-6
TagBusTiming ............ ... .., 19
Phase Selection Timing .. .........coov v on. .. 1-14
Servo and Data Track Assignments .............. 1-17
Air Circulation and Filtration System ............ 1-30
Types of Contaminants and Critical Elements .. ..1-31
Special Service Tools ............ovivneniii... 2-3
DSU Test Module, Controls and Indicators ........ 2-5
Head Alignment Meter Calibrations .............. 2-6
Measuring Absolute Filter Air Pressure ........... 29
Pack Lock Lubrication Tool ...................... 2-10
Examples of Head Contamination ............... 2-11
Prepared Head Cleaning Tool .................... 2-12
Connector Assembly.............................. 3-1
Use of Head Cam Alignment Tool................. 3-3
Head Cam Tool Alignment ....................... 34
DSUInstalled...............o oo i, 3-5
Data Head Alignment Locations .................. 3-7
Thermometer................... ... i ... 3-7
Use of Circumferential Timing

Tolerance Label ............................... 3-8
Interpretation of Circumferential Timing

Data Graph ............. ... i 3-10
Data Graph Example 1 .......................... 3-11
Data Graph Example 2 .......................... 3-12
Data Graph Example3 .......................... 3-13
Data Graph Example4 .......................... 3-14
Data Graph Example5 .......................... 3-15
Data Graph Example6 .......................... 3-16
Data Graph Example 7 .......................... 3-17
Track Follower Alignment ....................... 3-18
Actuator Crash Stop Clearance .................. 3-20
Power-Up Troubleshooting Flowchart ............ 4-10
Blower Troubleshooting Flowchart............... 4-11
DRIVE FAULT Indicator Troubleshooting

Flowchart ........... ... ... ... i .. 4-12
IL LED Indicator Troubleshooting Flowchart ....4-13
WeAR LED Indicator Troubleshooting

Flowchart ........... ..o ... 4-15
ReW LED Indicator Troubleshooting

Flowchart ............... ... o it 4-16
WeAC LED Indicator Troubleshooting

Flowchart ......................... e, 4-17
MH LED Indicator Troubleshooting Flowchart . ..4-18

Title Page
DCeW LED Indicator Troubleshooting

Flowchart ............ . ... ... 4-19
AGC LED Indicator Troubleshooting

Flowchart .......... ... ... 4-20
CB LED Indicator Troubleshooting Flowchart. . ..4-21
T LED Indicator Troubleshooting Flowchart .. ... 4-22
Door Unlock Solenoid Troubleshooting

Flowchart ............ . ... .. . i ... 4-23
DOOR UNLOCKED Indicator Troubleshooting

Flowchart ...... ... ... ... ... . i, 4-25
Unit Select Indicator Troubleshooting

Flowchart ..., 4-27
READ ONLY Indicator Troubleshooting

Flowchart ........... i, 4-28
DRIVE READY Indicator Troubleshooting

Flowchart ............ ... L. 4-29
RUN/STOP Switch Troubleshooting Flowchart . .4-30
Spindle Rotation Troubleshooting Flowchart . . ... 4-31
Head Positioning Troubleshooting Flowchart ....4-34
Emergency Return (CRB) Troubleshooting

Flowchart ............. ... ... .. 4-37
Power Panel Assembly, Wiring Diagram ......... 4-38
Mainframe Assembly, Wiring Diagram .......... 4-39
170 Control System, Functional Diagram ........ 4-41
Spindle Rotation System, Functional Diagram ...4-43

Head Positioning System, Functional Diagram . ..4-45
Sector Sensing System, Functional Diagram ..... 4-47
Read/Write System, Functional Diagram ........ 4-49
Fault Detection System, Functional Diagram..... 4-51
Pack Detector Assembly .......................... 5-6
Using the Head Installation Tool ................. 5-8
Head Positioning ........................... P 5-9
Use of Head Cam Alignment Tool................ 5-12
Head Cam Tool Alignment ...................... 5-13
Spindle Screw Locations .............ccouvuenn... 5-15
Blower Motor Starting Capacitor................. 5-17
HP 7925D Disc Drive, Exploded View ............. 6-5
Mainframe Assembly, Exploded View ............. 6-9
Front Frame Assembly, Exploded View .......... 6-10
Pack Chamber Assembly, Exploded View ........ 6-13
Spindle Assembly, Exploded View ............... 6-14
Power Supply Assembly, Exploded View ......... 6-17
Actuator Assembly, Exploded View .............. 6-19
Air Distribution Assembly, Exploded View ....... 6-21
Operator Panel and Lower Card Cage

Assembly, Exploded View..................... 6-23
Power Panel Assembly, Exploded View .......... 6-25
Disc Pack, Exploded View ....................... 6-27
Termination Assembly, Exploded View .......... 5-29

vii




TABLES

Title Page
Tag Bus Command Summary ...............ooonns 1-7
Control Bus Bit Assignments .................... 1-10
Status Word Bit Assignments.................... 1-10
Write Current Reduction vs. Cylinder Address ....1-26
Summary of Timeout Conditions ................. 1-27
Fault Events ......coviiieiniinnieiiiinnnnnnns 1-28
Standard Tools ......coiiiiiiinn e 2-2
Special Tools .. oovvve e 2-2
Preventive Maintenance Routines................. 2-7
Description of Circumferential Timing

Conditions ...vviviit it iiiee e 3-19
Visual Indication of Drive Status ................. 4-3
Disc Service Unit (DSU) Functions................ 4-6
Flowchart Symbols........ccoviiiiiieiinnnnneen, 4-9
Motherboard PCA-AT7 Signal

Distribution List .. ..o vvviiii i 4-53

viii

Title

Power Distribution List .....................
HP 7925D Disc Drive, Replaceable Parts . ...
Mainframe Assembly, Replaceable Parts . ...
Front Frame Assembly, Replaceable Parts ..
Pack Chamber Assembly, Replaceable Parts
Spindle Assembly, Replaceable Parts
Power Supply Assembly, Replaceable Parts .
Actuator Assembly, Replaceable Parts ......

Air Distribution Assembly, Replaceable Parts ....

Operator Panel and Lower Card Cage
Assembly, Replaceable Parts.............
Power Panel Assembly, Replaceable Parts. ..
Disc Pack, Replaceable Parts ...............
Termination Assembly, Replaceable Parts. ..
Reference Designations and abbreviations ..
Code List of Manufacturers .................




SAFETY CONSIDERATIONS

KEEP WITH MANUAL

GENERAL - This product and related documentation
must be reviewed for familiarization with safety mark-
ings and instructions before operation.

SAFETY SYMBOLS

Instruction manual symbol: the
product will be marked with this
symbol when it is necessary for
the user to refer to the instruction
manual in order to protect the
product against damage.

Indicates hazardous voltages.

Indicates earth (ground) terminal.

The WARNING sign denotes a
hazard. It calls attention to a pro-
cedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in in-
jury. Do not proceed beyond a
WARNING sign until the indi-
cated conditions are fully under-
stood and met.

E -~ >

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could re-
sult in damage to or destruction
of part or all of the product. Do
not proceed beyond a CAUTION
sign until the indicated condi-
tions are fully understood and
met.

CAUTION

SAFETY EARTH GROUND - This is a safety class I
product and is provided with a protective earthing ter-
minal. An uninterruptible safety earth ground must
be provided from the main power source to the product
input wiring terminals, power cord, or supplied power
cord set. Whenever it is likely that the protection has
been impaired, the product must be made inoperative
and be secured against any unintended operation.

BEFORE APPLYING POWER - Verify that the
product is configured to match the available main
power source per the input power configuration in-
structions provided in this manual.

If this product is to be energized via an auto-
transformer (for voltage reduction) make sure the com-
mon terminal is connected to the earth terminal of the
main power source.

SERVICING

Any servicing, adjustment, main-
tenance, or repair of this product
mustbe performed only by service-
trained personnel.

Adjustments described in this
manual may be performed with
power supplied to the product
while protective covers are re-
moved. Energy available at many
points may, if contacted, result in
personal injury.

Capacitors inside this product
may still be charged even when
disconnected from its power
source.

To avoid a fire hazard, only fuses
with the required current rating
and of the specified type (normal
blow, time delay, etc.) are to be
used for replacement.

To install or remove a fuse, first
disconnect the power cord from
the device. Then, using a small
screwdriver, turn the fuseholder
cap counterclockwise until the
cap releases. Install the proper
fuse in the cap — either end of the
fuse can be installed in the cap.
Next, install the fuse and fuse-
holder cap in the fuseholder by
pressing the cap inwards and then
turning it clockwise until it locks
in place.
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THEORY OF OPERATION

SECTION

1-1. INTRODUCTION

This section contains the theory of operation for the disc
drive. Included are a description of its addressing struc-
ture and modes, its sector format, and a detailed discus-
sion of each of its functional systems.

1-2. ADDRESSING STRUCTURE

The disc pack used with this disc drive is comprised of
seven discs. The top and bottom discs provide physical
protection for the five center discs. These five center discs

provide nine data surfaces and one servo surface. As
shown in figure 1-1, the disc drive accesses data on the
nine data surfaces with nine read/write or data heads.
Head positioning information and sector clocking are de-
rived from the fifth (servo) surface through a read only or
servo head. There are 815 ensured cylinder positions
available for data storage. Cylinder addresses range from
zero to 822. Each data cylinder consists of nine data
tracks, one on each data surface. Tracks are addressed
when both cylinder and head addresses are specified. Each
data track is divided into 64 physical data sectors. Sectors
are addressed when both head and sector addresses are
specified for a given cylinder. Head addresses range from
zero to 8 and sector addresses range from zero to 63.

823 CYLINDERS
PER DRIVE

CARRIAGE

CYLINDER 822
——> CYLINDER O —

ASSEMBLY

9 DATA HEADS
1 SERVO HEAD
PER DRIVE

64 SECTORS
PER TRACK

NOTE: A TRACK IS SELECTED WHEN
A CYLINDER AND A HEAD
ARE SPECIFIED

1 J
DATA
DATA
DATA
L I pATA
| | SERVO | UPPER AND LOWER
—J DATA PROTECTIVE DISCS
DATA
L I DATA
DATA
L ll I DATA
L_I]_J ¢
0
822
DIRECTION
O OF ROTATION
. (TOP VIEW)

7311-32

Figure 1-1. Addressing Structure of an HP 7925 Disc Drive
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Theory of Operation

The physical location of each data sector is determined by
counting clock transitions which are derived from the
servo code written on the servo surface (see figure 1-2).
There are 53,760 clock transitions produced per revolution
(2.42 MHz at 2700 rpm). A unique index pattern is en-
coded on the servo track between physical sectors 0 and
63. It is used to sense the start of physical sector 0. The
sector counting electronics counts these clock transitions
to keep track of the physical sectors as they pass beneath
the heads, and when the index pattern is detected at the
end of each revolution, it resets its counter to zero and
begins counting for the next revolution.

The disc drive keeps track of physical sectors as they pass
beneath the heads. The controller, on the other hand,
deals only with logical sectors in order to minimize system
intervention during automatic head and/or track switch-
ing. This feature of the controller enables multiple sector
operations to continue beyond the end of a track without
waiting for another revolution of the disc to take place.

Logical sectors are staggered as the tracks progress
downward through the cylinder, so that sector 63 on the
next track will follow sector 63 on the current track (see
figure 1-3). This logical structuring of sectors permits the
controller to verify the address fields and track status of
sector 63 on the new track and then immediately continue
with the data transfer to sector O of the new track. The
mapping from logical sector to physical sector is performed
by the controller microcode before the sector address is
transferred to the disc drive. An inverse mapping opera-
tion occurs in the case where the disc drive returns its
present sector address in response to a controller
command.

7925

1-3. ADDRESSING MODES

The controller operates in two modes, the surface mode
and the cylinder mode, to access the data storage areas of
the disc drive. The following paragraphs discuss
controller/disc drive operations in the two modes.

1-4. SURFACE MODE

In the surface mode of operation, only one head is selected.
The head is positioned over a particular track and then
data is written or read starting with the lowest numbered
track and continuing to the highest numbered track. A
surface of information therefore consists of all sectors on
all tracks at a given head address. Data transfer will
continue with sector O of the next track after the address
fields and track status indicators of sector 63 of that track
have been verified by the controller. This process con-
tinues until there is no more data or no more storage space
left on this surface of the disc.

1-5. CYLINDER MODE

In the cylinder mode of operation, the heads are positioned
over a particular cylinder and then data is written or read
starting with the lowest numbered head and continuing to
the highest numbered head. A cylinder of information
therefore consists of all sectors on all tracks at a given
cylinder address. Head switching occurs after the data in
sector 63 of the current track has been transferred. Head
switching is sequential, that is, head 1 will be selected
after head 0, and so forth. Data transfers will continue
with sector 0 of the next track after the address fields and
track status indicators of sector 63 of that track have been
verified by the controller. An end-of-cylinder will occur
after the data in sector 63 of the last track has been
transferred. Cylinder switching (a seek operation) may
take place at this time and the process repeated.

% !

SERVO CODE

DIRECTION
OF ROTATION

SECTORO SECTOR 63

| =
llll\\\\\\\\\\
| PATTERN ]"

NOTES: 1. SERVO CODE = 6720 (MINUS 3) DI-BITS PER REVOLUTION.
2.SECTOR CLOCK = 53,760 CYCLES PER REVOLUTION (2.42 MHz AT 2700 RPM).
3. ONE INDEX PULSE IS GENERATED PER REVOLUTION.

INDEX

DIRECTION
OF HEAD

/ MOTION

7311-33A

Figure 1-2. Sector Clock and Index Generation
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7925 Theory of Operation
DIRECTION >
OF ROTATION >
SECTOR
.4 3 2 1 0 63 62.... PHYSICAL
| ! ] ! | L | A
T 1 1 | ] [ ] LOGICAL
0 4+ 4 3 2 1 0 63 62
1 4+ 3 2 1 0 63 62 61
H
E 2 1 2 1 o 63 62 61 60
D
3 1+ 1 0 63 62 61 60 59
s 4 0 63 62 61 60 59 58
]
A A
' _’[ L INDEX ZONE ’l’
8
7311-34
Figure 1-3. Logical vs. Physical Sectors
SURFACE
SECTORO,1,2...
CYLINDER N
SECTOR ... 61,62, 63 CYLINDER N +1
H
TRACK N EAD | §~ CYLINDER N +2
TRACK N + 1 ¢ P
[ |
0 [
—_— DATA
TRACK N +2 1 = Y
2 Pl
- =T | DATA
3 /=1 b J DATA
SERVO L
' SERVO
4 = J DATA
5 I P
—_—r | DATA
6
= L J DATA
7 I
—_—r DATA
8 == I_u_l DATA
SURFACE MODE CYLINDER MODE
7311-35
Figure 1-4. Surface Mode vs. Cylinder Mode
1-6. SECTOR FORMAT which specifies the head and sector addresses and provides

The smallest addressable data storage area on a data
surface is a data sector (see figure 1-5). Accessing a data
sector is accomplished when the controller specifies the
address of the cylinder, head, and sector. Each data sector
contains a 15-word preamble, a 128-word data field, and a
7-word postamble.

The 15-word preamble is used for synchronization and
addressing purposes. It is comprised of a 12-word sync
field; a sync word; a cylinder address word; and a word

the spare, protected, and defective track status indicators.

The data field is used to store 128 words of data. Each
word is defined as being 16-bits. Only the data field is
transferred to and from the system during most data oper-
ations. The preamble and postamble are normally gener-
ated and checked by the controller.

The 7-word postamble consists of a cyclic redundancy
check word and six words of error correction code. The

controller generates this check information during a write
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Theory of Operation

7925

INTER INTER
SECTOR 63 SECTOR SECTOR 0 SECTOR SECTOR 1
GAP GAP

PREAMBLE @ DATA @ POSTAMBLE @

15 WORDS 128 WORDS 7 WORDS

SYNC FIELD @ SYNC @ CYLAD@ HSAD @ |ere

ecc (9)

12 WORDS 1 WORD 1 WORD 1 WORD 1 WORD 6 WORDS
SYNC WORD CYLINDER S|P] D} HEAD SECTOR
15 015 01514 13 12 87 0
PREAMBLE — 15 WORDS FOR SYNCHRONIZATION AND ADDRESSING
DATA — 128 WORDS OF DATA
POSTAMBLE — DATA CHECKING AND ERROR CORRECTION INFORMATION

D@ @O

©®

SYNC FIELD 12 WORDS (192 BITS) OF 0's

SYNC — SYNC WORD - 1003768 IF ECC FIELD IS VALID (BITS 15-0)
1003775 OTHERWISE

CYLAD — CYLINDER — CYLINDER ADDRESS (BITS 15-0}

HSAD — S—IF“I'", SPARE TRACK IN ACTIVE USE (BIT 15}
P—IF ”I”, PROTECTED TRACK (BIT 14)
D — IF “I'”", DEFECTIVE TRACK (BIT 13)
HEAD — HEAD ADDRESS (BITS 12-8)
SECTOR — SECTOR ADDRESS (BITS 7-0}

CRC — CYCLIC REDUNDANCY CHECK — 1 WORD OF CHECK INFORMATION

ECC — ERROR CORRECTION CODE - 6 WORDS OF CHECK AND CORRECTION INFORMATION

REF 7300-37A Figure 1-5. Sector Format
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operation and appends it to the other information written
in the sector. The check information itself depends on the
value of every bit from the first bit in the sync word to the
last bit in the data field. During a read operation, this
check information is regenerated and compared in such a
way that the presence of errors is detected, and by using
the error correction hardware in the controller, the
error(s) may be corrected.

The HP 13356A Formatted Disc Pack is formatted in this
fashion and it must be used as the removable storage
media for this disc drive.

1-7. FUNCTIONAL DESCRIPTION

The disc drive is organized into eight functional systems.
{See figure 1-6.) These are the input/output (I/O) control
system, spindle rotation system, head positioning system,
sector sensing system, read/write system, fault detection
system, air circulation and filtration system, and power
distribution system.

Each of these functional systems is discussed in detail in
the following paragraphs. In addition, a functional block
diagram is provided for each system in Section IV,
Troubleshooting. An alphabetic listing of each signal

Theory of Operation

mnemonic, a source and destination signal list, and a
mainframe wiring diagram are also provided in Section
IV, Troubleshooting.

The I/O control system provides the communication link
between the controller and the disc drive via its tag and
control buses. The spindle rotation system provides power
to the spindle motor and maintains spindle speed at 2700
revolutions per minute. It also operates the pack loading
assembly door lock mechanism. The head positioning sys-
tem controls the loading and unloading of heads under
both normal and abnormal (fault) circumstances. The sec-
tor sensing system continually monitors the physical sec-
tor presently passing beneath the heads. The controller is
notified when the present sector equals the addressed sec-
tor. This information is also used to enable the read/write
system for a data transfer operation. The read/write sys-
tem provides the means to read information from a data
surface or write information onto a data surface. The fault
detection system continually monitors various conditions
within the disc drive, and lights fault indicators, retracts
the heads, and brakes spindle rotation when a fault is
detected. The air circulation and filtration system pro-
vides cooling air to the heat generating components of the
disc drive and cool filtered air to the pack chamber. The
power distribution system supplies all operating voltages
to the seven other disc drive systems.

[rm e — e e — e —— - 1
t HP 7925 DISC DRIVE |
1 |
| |
I DATA READ/WRITE |
< SYSTEM ——————— —_—
il LINES € DATA DISC !
1 |
| |
| |
TO/FROM i |
CONTROLLER | |
4 |
_"‘_:—Eﬁg—" 1o HEAD ACTUATOR |
CONTROL POSITIONING
TROBE ——»| >
" ) ;o:fnsl. SYSTEM SYSTEM ASSEMBLY !
— A —— —]

v BUS l
| b 3 |
| SECTOR CLOCK y !
1 & INDEX |
SECTOR |

! SENSING SERVO
| SYSTEM CODE _ ;PouigFLiE |
| |
PRIMARY ! AisUT o ey {

DISTRIBUTION | OTHER HEADS
POWER | SYSTEM SYSTEMS S’I"S%ODER |
SOURCE : FAULT SPINDLE |
DETECTION BRAKE ROTATION I
! >
| ac F”;g,; > SYSTEM SPINDLE SYSTEM !
| POWER
OTHER
| SYSTEMS :
| AIR CIRCULATION LIGHT \
! & FILTRATION L FAULT |
| SYSTEM INDICATORS |
| |
| |
| |
e e e e e e e e —_——— ——— ————_—_———_—_——— i ——————— —— -
7311-37

Figure 1-6. HP 7925 Disc Drive, Simplified Block Diagram
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1-8. I/O CONTROL SYSTEM

The I/O control system (see figure 4-24) consists of circuits
on I/O sector PCA-A2 and drive control PCA-A4, although
all communication between these two PCA’s occurs via
motherboard PCA-A7. Included are the tag bus, control
bus, select, unit identity, status, and attention logic. The
purpose of the I/O control system is to provide the com-
munication link between the controller and the disc drive.
As can be seen in figure 1-7, communication between the
controller and all connected disc drives takes place via a
4-bit unidirectional tag bus and a 12-bit bidirectional con-
trol bus. A command is placed on the tag bus by the
controller to specify what function the disc drive should
perform. The command is validated by an active strobe
signal from the controller. Upon receipt of certain com-
mands, the disc drive will transfer information to the
controller via the control bus. Other tag bus commands
require that the controller place supplemental informa-
tion on the control bus in order for the disc drive to execute
the commanded function. Data is transferred between the

7925

controller and the selected disc drive via bidirectional data
lines unique to that disc drive.

1-9. TAG BUS LOGIC. Each disc drive connected
to the controller can respond to fourteen individual tag
bus commands. Table 1-1 provides a summary of the tag
bus commands. Included are the 4-bit codes that must be
placed on the tag bus by the controller, the function that
will be decoded, an indication of which functions require
previous selection of the disc drive, the type of information
that will be placed on the control bus, its direction of flow,
and the action that will take place. As can be seen, tag bus
bit 3 determines whether the disc drive or the controller
will transfer information on the control bus. If bit 3 is
active (bit 3 = 0), the disc drive will send information to
the controller. If bit 3 is inactive (bit 3 = 1), the controller
will send information to the disc drive. All commands
placed on the tag bus by the controller are ground-true.
They will remain valid as long as the strobe signal from
the controller remains active (see figure 1-8). All valida-
tions occur on the leading edge of the strobe signal and
terminate on its trailing edge.

HP 13037 HP 7925
DISC -« —> DISC DRIVE
CONTROLLER (UNIT0)
[ ]
[ ]
[ ]
HP 7925
DISC DRIVE
(UNIT 1-7)
/ N\
4-BIT TAG BUS (TBUS 0-3)
HP 13037 STROBE (STB) . HP 7925
DISC g DISC
CONTROLLE S
OLLER ' 12-BIT CONTROL BUS (CBUS 0v11)I DRIVE
L DATA _

7311-38A

Figure 1-7. Disc Drive Interface
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Table 1-1. Tag Bus Command Summary

Theory of Operation

TAG BUS

BIT

DECODED
FUNCTION

DIsC
DRIVE
SELECTED

CONTROL BUS
(REFER TO TABLE 1-2)

INFORMATION

DIRECTION

ACTION

READ

YES

CURRENT STATUS

FROM DISC
DRIVE

The selected disc drive will gate its current status onto
the control bus and keep it updated throughout the
entire read operation. It will then wait for the leading
edge of its internal sector compare signal before trans-
ferring sector compare (status bit 8 = 1) in its status
word on the control bus and the bit-encoded data from
the addressed sector to the controller on its data lines.
The transfer of data will continue until the end of the
addressed sector is reached or the read command is
dropped.

WRITE

YES

CURRENT STATUS

FROM DISC
DRIVE

The selected disc drive will gate its current status onto
the control bus and keep it updated throughout the
entire write operation. It will then wait for the leading
edge of its internal sector compare signal before trans-
ferring sector compare (status bit 8 = 1) in its status
word on the control bus and the bit-encoded data from
the controller to the addressed sector on its data lines.
The transfer of data will continue until the end of the
addressed sector is reached or the write command is
dropped.

REQUEST
STATUS
(RQS)

YES

CURRENT STATUS

FROM DISC
DRIVE

The selected disc drive will gate its current status onto
the control bus and keep it updated as long as the
strobe signal remains active.

REQUEST
IDENTITY
(RQl)

NO

IDENTITY

FROM DISC
DRIVE

Every disc drive connected to the controller that has
its attention bit set (status bit 7 = 1) will gate its identity
onto a line on the control bus that corresponds to the
unit number of that disc drive. The identity will remain
active until the attention bit is cleared or the request
identity command is dropped. The internal rotational
position sensing feature of each disc drive permits the
transfer of its identity up to 15 sectors before an actual
sector compare occurs. This feature and the amount
of look-ahead is jumper-selectable in each disc drive.

DISCONNECT
(DCN)

NO

Every disc drive connected to the controller will be
reset to its unselected state and the light-emitting
diode (LED) in the upper left-hand corner of each unit
select display will go out. In this state, each disc drive
can only respond to four tag bus commands (ADU,
CPS, DCN, or RQJ).

CONTROLLER
PRESET
(CPS)

NO

Same as DISCONNECT. In addition, each disc drive
connected to the controller will clear any nondestruc-
tive read/write faults (W ® AR and R e W); an AGC
fault; its head and sector address registers; its illegal
head and sector address flip-flops; and the seek check,
first status, drive fault, and attention status bits.

REQUEST
SECTOR
(RQP)

YES

HEAD-SECTOR ADDRESS

FROM DISC
DRIVE

The selected disc drive will gate the contents of its
head address register and its present sector address
counter onto the control bus. This information will
remain on the control bus as long as the strobe
signal remains active and the present sector address
will be continually updated by the sector counter.

NOT USED
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Table 1-1. Tag Bus Command Summary (Continued)

TAG BUS

BIT

DECODED
FUNCTION

DIsC
DRIVE
SELECTED

CONTROL BUS
(REFER TO TABLE 1-2)

INFORMATION DIRECTION

ACTION

SEEK

YES

CYLINDER ADDRESS FROM
CONTROLLER

The selected disc drive will check for a legal cylinder
address on the control bus, then clock this address
into its new cylinder address register (legal cylinder
addresses are 0 thru 822). A seek operation to that
address will then be initiated. When the heads are cor-
rectly positioned and settled over the specified cylinder,
the disc drive will make attention (status 7 = 1) avail-
able in its status word. If the cylinder address is illegal,
the disc drive will make seek check (status bit 2 = 1)
and attention (status bit 7 = 1) available in its status
word and it will not clock the illegal address into its new
cylinder address register.

ADDRESS
RECORD
(ADR)

YES

HEAD-SECTOR ADDRESS FROM
CONTROLLER

The selected disc drive will check for a legal head and
sector address on the control bus, then clock these
addresses into its head address register and sector
address register, respectively (legal head addresses
are 0 thru 8and legal sector addresses are O thru 63).
If either address is illegal, the disc drive will make seek
check (status bit 2 = 1) available in its status word and
it will not clock the illegal address into the respective
register.

ADDRESS
UNIT
(ADU)

NO

UNIT ADDRESS FROM
CONTROLLER

Every disc drive connected to the controller will com-
pare the unit address on the control bus with the unit
address set on its UNIT SELECT switch. If they com-
pare, only that disc drive will be set to its selected state
and the light-emitting diode (LED) in the upper left-
hand corner of the unit select display will light. In this
state, the selected disc drive can respond to all
fourteen tag bus commands.

RECALIBRATE
(RCL)

YES

The selected disc drive will clear its new cylinder ad-
dress register and present cylinder address counter,
then initiate a recalibrate (seek home) operation to
cylinder 0. When the heads are correctly positioned
and settled over cylinder 0, the disc drive will make
attention (status bit 7 = 1) available in its stais word.

TRANSMIT
SECTOR
(XMS)

YES

HEAD-SECTOR ADDRESS FROM
CONTROLLER

The selected disc drive will check for a legal sector ad-
dress on the control bus, then clock this address into
its sector address register (legal sector addresses are
0 thru 63). If the address is illegal, the disc drive will
make seek check (status bit 2 = 1) available in its
status word and it will not clock the illegal address into
its sector address register. The head address on the
control bus is ignored and the contents of the head
address register will remain unchanged.

Note: Used to automatically increment the sector ad-
dress during cylinder and surface mode.

SET OFFSET
(SOF)

YES

OFFSET MAGNITUDE FROM
AND SIGN CONTROLLER

The selected disc drive will clock the contents on the
control bus into its offset magnitude and sign registers
and reposition the heads accordingly (valid offset
magnitudes are O thru 63 increments of 12.5 micro-
inches each in either a positive or negative direction
from track center).

Note: This function is designed to permit marginal
data recovery.

CLEAR
STATUS
(CLS)

YES

SELECT CLEAR FROM
CONTROLLER

The selected disc drive will selectively clear either first
status (status bit 3 = 0) or attention (status bit 7 = 0)
or both status bits depending upon the state of bits 0
and 1 on the control bus.

NOT USED
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CONTROL BUS (CBUS 0-11)
INFORMATION FROM DISC DRIVE
(TBUS 3=0}
CONTROL BUS (CBUS 0-11) | |
INFORMATION FROM CONTROLLER |
(TBUS 3=1) I
: I |
| | | I
— | | | |
TAG BUS (TBUS 0-3) | | | |
\ | | 4
| ' | I
_ | | | I
STROBE (STB) ! | | I
| | | |
| \ / I
| I
| ! | !
|
: T1>600ns | T2 > 600 ns : T3 > 600 ns l
NOTE: T1=TAG BUS SET-UP TIME
T2 = STROBE WIDTH
T3 = TAG BUS HOLD TIME
7311-39
Figure 1-8. Tag Bus Timing
1-10. CONTROL BUS LOGIC. Each disc drive positive-true signals from the disc drive into ground-true

connected to the controller can transmit information to
the controller or receive information from the controller
via the 16-bit bidirectional control bus (the HP 7925 Disc
Drive uses only 12 bits of the control bus, see figure 1-7).
Upon receipt of certain tag bus commands, the disc drive
will transmit its current status (READ, WRITE, or RQS),
its identity (RQI), or its stored head address and present
sector address (RQP) to the controller via the control bus.
Other tag bus commands require that the controller place
supplemental information on the control bus in order for
the disc drive to execute the commanded function.This
information includes the cylinder address (SEEK), head
and sector addresses (ADR or XMS), unit address (ADU),
offset magnitude and sign (SOF), or the information to
selectively clear the attention and/or first status, status
bits (CLS). Table 1-2 provides a summary of the control
bus bit assignments for each decoded tag bus function.

The control bus receivers within each disc drive are al-
ways enabled to receive the supplemental information
from the controller. The ground-true signals from the con-
troller are converted to positive-true signals by the control
bus receivers for use throughout the disc drive circuitry.

The control bus drivers are only enabled by four tag bus
commands, i.e., READ, WRITE, RQS, or RQP. These
commands require that the particular disc drive be
selected. Once enabled, the control bus drivers convert the

signals for transfer to the controller. The identity of each
disc drive connected to the controller that has its attention
bit set (status bit 7 = 1) will be placed directly onto the
control bus in response to a decoded RQI command. This
information will bypass the control bus drivers, but it will
still be transferred as a ground-true signal.

1-11. SELECT LOGIC. A disc drive must be
selected by the controller in order for it to respond to ten of
the fourteen tag bus commands. If not selected, it can only
respond to four commands, i.e., ADU, CPS, DCN, or RQL
The controller selects a disc drive by placing the unit
address of the desired disc drive on the control bus and an
ADU command on the tag bus. Each disc drive connected
to the controller will compare its unit address, established
by the setting of its UNIT SELECT switch, with the unit
address on the control bus. If they compare, only that disc
drive will set its select flip-flop once the ADU command is
decoded. When set, the SEL signal will become active
(SEL = 1) to enable the remaining ten tag bus commands
to be decoded by that disc drive. It will also enable the
read/write logic in that disc drive. The SELL signal will
become active (SELL = 0) to light the light-emitting diode
(LED), located in the upper left-hand corner of the unit
select display. The disc drive will be reset to its unselected
state whenever the controller issues either a CPS or DCN
command on the tag bus, or the RUN/STOP switch is set to
RUN, or the power-on sequence is initiated.
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Table 1-2. Control Bus Bit Assignments
DECODED TAG BUS FUNCTION
CONTROL REQUEST SECTOR READ
pos Bl ;‘fﬁg i SEEK ADDRESS RECORD | APDRESS WRITE frepand)
TRANSMIT SECTOR REQUEST STATUS

0 ATTENTION | MAGNITUDE 1 | CYLINDER 1 SECTOR 1 UNIT 1 | STATUS DRIVE BUSY UNIT 0
1 FIRST STATUS 2 2 2 2 DRIVE READY 1
2 4 4 4 4 SEEK CHECK 2
3 8 8 8 FIRST STATUS 3
4 16 16 16 DRIVE FAULT 4
5 32 32 32 FORMAT 5
6 64 READ ONLY 6
7 SIGN - 128 ATTENTION 7
8 256 HEAD 1 SECTOR COMPARE

9 512 2

DRIVE TYPE

10 4
1 8
12
13
14
15

1-12. UNIT IDENTITY LOGIC. The unit identity
logic on I/O sector PCA - A2 does not require a disc drive
to be selected in order for it to transfer the identity of the
disc drive to the controller. During a polling operation, the
controller will issue an RQI command on the tag bus.
Every disc drive connected to the controller that has its
attention bit set (status bit 7 = 1) will gate its identity
onto a specific line on the control bus that corresponds to
the unit number of that disc drive. This information will
bypass the control bus drivers, but it will still be transfer-
red to the controller as a ground-true signal.

A jumper-selectable feature can be enabled to cause the
disc drive to wait for the leading edge of its internal sector
compare signal before transferring its identity. This in-
ternal rotation position sensing (RPS) feature can also
establish up to 15 sectors worth of look-ahead. The amount
of look-ahead is jumper-selectable on I/O sector PCA-A2.
RPS is disabled when a disc drive is connected to an HP
13037 Disc Controller.

1-13. STATUS LOGIC. A 12-bit status word is
transferred to the controller in response to one of three
decoded tag bus commands, i.e., READ, WRITE, or RQS.
Table 1-3 lists the status word bit assignments and each
bit is discussed in the following paragraphs.

1-10

Table 1-3. Status Word Bit Assignments

CONTROL

BUS STATUS
0 Drive Busy
1 Drive Ready
2 Seek Check
3 First Status
4 Drive Fault
5 Format
6 Read Only
7 Attention
8 Sector Compare
9 Always 1

Drive Type
10 Always 1

1-14. Drive Busy. The drive busy status bit will be
active (status bit 0 = 1) whenever the heads are not cor-
rectly positioned and settled over a legal cylinder.
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1-15. Drive Ready. The drive ready status bit will
be active (status bit 1 = 1) and the DRIVE READY lamp
will light whenever the heads are positioned over the data
area of the disc pack (cylinders 0 through 822).

1-16. Seek Check. The seek check status bit will be
active (status bit 2 = 1) whenever one or more of the
following conditions exists:

a. The controller has placed an illegal cylinder address
(cylinder address > 822) on the control bus with a
SEEK command on the tag bus. This condition will
also cause the attention bit to be active (status bit
7=1.

b. The controller has placed an illegal head address
(head address > 8) on the control bus with an ADR
command on the tag bus.

c. The controller has placed an illegal sector address
(sector address > 63) on the control bus with either an
ADR or XMS command on the tag bus.

d. The controller has attempted to command a seek op-
eration while the disc drive was in the process of
executing a previous SEEK command.

This bit can be cleared if a legal operation (SEEK, ADR, or
XMS) is performed to correct the error. The attention bit
can be selectively cleared by the controller if it issues a
CLS command on the tag bus with bit 0 active on the
control bus.

1-17. First Status. The first status, status bit will be
active (status bit 3 = 1) whenever the disc drive initially
loads the heads. This bit can be selectively cleared by the
controller if it issues a CLS command on the tag bus with
bit 1 active on the control bus.

1-18. Drive Fault. The drive fault status bit will be
active (status bit 4 = 1) and the DRIVE FAULT lamp will
light whenever the disc drive fault circuits detect either a
read/write, servo, or interlock fault condition. Non-
destructive read/write faults (W @ AR or R ® W) can be
cleared by the controller if it issues a CPS command on the
tag bus. Destructive read/write faults (W e AC, or
DC ¢ W, or MH), servo faults (T, AGC, or CRB), or an
interlock fault (IL) cause the heads to unload. Operator
intervention will therefore be required.

1-19. Format. The format status bit will be active
(status bit 5 = 1) whenever the FORMAT switch on the
operator control panel is set to the format position (e).

1-20. Read Only. The read only status bit will be
active (status bit 6 = 1) and the READ ONLY lamp will
light whenever the READ ONLY switch on the operator
control panel is set to the protected position (e) thereby
inhibiting any write operations.

Theory of Operation

1-21. Attention. The attention status bit will be ac-
tive (status bit 7 = 1) whenever the disc drive:

a. Correctly positions the heads over cylinder 0 (initial
head load or RCL operation).

b. Retracts the heads under either normal or abnormal
(fault) circumstances.

¢. Completes a seek operation to a legal cylinder address
(cylinder address < 822).

d. Is commanded to perform a seek operation to an il-
legal cylinder address (cylinder address > 822). This
condition will also cause the seek check status bit to
be active (status bit 2 = 1).

This bit can be selectively cleared by the controller if it
issues a CLS command on the tag bus with bit 0 active on
the control bus. Refer to paragraph 1-24 for more detailed
information regarding attention logic operation.

1-22. Sector Compare. The sector compare status
bit will be active (status bit 8 = 1) only during a read or
write operation for as long as the present sector equals the
addressed sector. This bit will be cleared whenever the end
of the addressed sector is reached or the READ or WRITE
command is dropped.

1-23. Drive Type. Status bits 9 and 10 enable the
controller to determine the type of disc drive, total number
of heads, and the number of sectors per track. The drive
type code for an HP 7925 Disc Drive is 11, therefore, bits 9
and 10 will always be active for this type of disc drive.

1-24. ATTENTION LOGIC. There are three atten-
tion flip-flops in each disc drive which are used to control
the state of the attention bit (status bit 7). This status bit,
in conjunction with other status bits, is used to notify the
controller when the disc drive has performed certain oper-
ations. The ACRY and retract attention flip-flops are lo-
cated on drive control PCA-A4, and the SEEK o ICA flip-
flop is located on /O sector PCA-A2. All three flip-flops
are initially reset by CLA (via NDPS) when power is first
applied or the RUN/STOP switch is set to RUN. When
reset, these flip-flops cause the attention bit to be inactive
(status bit 7 = 0).

Every time the RUN/STOP switch is set to RUN and the
disc pack has come up to speed, a seek home operation will
be initiated. When the heads are correctly positioned over
cylinder 0, the ACRY attention flip-flop will be set by the
leading edge of ACRY (status bit 0 = 0 and status bit

= 1). This will notify the controller that the seek home
operation has been completed.

During normal seek operations, the ACRY and retract
attention flip-flops are reset once the heads leave the
cylinder over which they were settled (status bit 0 = 1 and
status bit 7 = 0). Once the heads are correctly positioned

1-11
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and settled over any legal cylinder, the ACRY attention
flip-flop will be set by the leading edge of ACRY. If a seek
operation to the same cylinder address is attempted,
ACRY will remain active because the heads will not have
moved, but CYL will momentarily go inactive (CYL = 0)
as the first seek command is dropped and then it will
return active (CYL = 1) as the second seek command is
decoded. When this occurs, the ACRY attention flip-flop
will be direct-set by the leading edge of CYL. In both cases
(either a seek operation to a different cylinder address or
to the same cylinder address) when the ACRY attention
flip-flop is set, the controller is notified that a legal seek
operation has been completed (status bit 0 = 0 and status
bit 7 = 1).

If a seek operation to an illegal cylinder is attempted, the
ACRY attention flip-flop will be inhibited from being set
because CYL will be held inactive (CYL = 0), and instead
the SEEK e ICA flip-flop will be set as soon as the strobe
signal goes inactive (status bit 2 = 1 and status bit 7 = 1).
This will notify the controller of the illegal seek request.

If the RET signal becomes active (RET = 1) for any reason,
the heads will be retracted and the drive ready flip-flop, on
drive control PCA-A4, will be reset. This will cause the
retract attention flip-flop to be set by the leading edge of
DRDY (status bit 1 = 0 and status bit 7 = 1). This will
notify the controller of the retracted condition of the
heads.

1-25. SPINDLE ROTATION SYSTEM

The spindle rotation system (see figure 4-25) consists of
circuits on drive control PCA-A4, spindle logic PCA-AS,
power and motor regulator (PMR) PCA-A9, and encoder
PCA-A10. Further, it includes such mechanical as-
semblies as the spindle motor, pack detector, and pack
loading assembly door lock mechanism. Communication
between drive control PCA-A4 and the rest of the circuitry
occurs via motherboard PCA-A7, while the remainder of
the communication occurs via the main harness. The
primary purpose of the spindle rotation system is to pro-
vide power to the spindle motor and to maintain its opera-
tional speed at 2700 revolutions per minute. In addition, it
operates the pack chamber door lock mechanism. Included
in the following are discussions relative to spindle logic
initiatization; the pack chamber door control, run spindle
command, and spindle motor phase encoding and decod-
ing, speed control and speed up detection, current regula-
tion, dynamic braking, speed down detection, overcurrent
protection, and overvoltage protection.

1-26. SPINDLE LOGIC INITIALIZATION. Dur-
ing the power-up sequence, PSF will momentarily become
active (PSF = 0) because the power supplies have not yet
reached their full operating level. This will momentarily
hold the door unlocked solenoid de-energized which pre-
vents access to the pack chamber. In addition, it will cause
SPS to become active (SPS = 0) which will reset both
current limit latches, direct-set the reverse direction de-
tector, and clock the speed down latch clear.

1-12
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Once the power supplies reach their proper operating level
(PSF = 1), SPEN will become active (SPEN = 1) if en-
coder PCA-A10 interlock is not open. The speed down
detector will then detect that the spindle motor is stopped
and it will direct-set the speed down latch. Setting the
speed down latch causes SPD to become active (SPD = 0).

1-27. DOOR CONTROL LOGIC. The door unlock
solenoid will be energized when the speed-down latch is
set, the carriage is retracted, the RUN/STOP switch is set
to STOP, and the power supplies are operating. When the
solenoid is energized, the pack chamber door will be un-
latched permitting access to the pack chamber and the
DOOR UNLOCKED lamp will light. A disc pack can now
be installed.

With a pack installed and the pack chamber door closed,
the RUN/STOP switch can be set to RUN. Setting this
switch to RUN, sets the run/stop flip-flop. This will gener-
ate both a destructive and a non-destructive preset to
initialize the rest of the disc drive circuitry (refer to para-
graph 1-49). With STOP inactive (STOP = 0), the door
unlock solenoid will be de-energized to again latch the
pack chamber door and the DOOR UNLOCKED lamp will
extinguish.

1-28. RUN SPINDLE COMMAND LOGIC. Once a
pack is in place (PIP = 1), the pack chamber door is locked
(DL = 1), the carriage is fully retracted from the pack
chamber (CRB = 1), no interlock fault (ILF = 0) or time-
out fault (TOF = 0) exists, the run/stop flip-flop is set
(RUN = 1), and the run spindle flip-flop will be set to
generate the run spindle command (RS = 0).

This command will reset the speed down latch and the
reverse direction detector, and cause an encoder pulse to
be generated. The encoder pulse will clock the initial phas-
ing information from the phase encoder into the phase A
and phase B flip-flops.

1-29. PHASE ENCODING AND DECODING. The
spindle motor is a brushless dc motor with two sets of
phase windings. Power is applied to each winding in a
prescribed sequence from the +36 and —36 volt supplies
through four current switches. Two switches are provided
for each phase winding because current is required to flow
through the winding in both a positive and negative direc-
tion. Each switch is activated three times during any
given revolution of the motor. It is the relative position of
the rotor with respect to the windings that determines
which switch to activate. Rotor position and motor speed
are derived by the phase encoder, from the encoder PCA.

The phase encoder circuitry consists of an encoder disc,
which is fastened to the bottom of the spindle motor shaft,
and encoder PCA-A10. The encoder disc is a thin metal
disc with three 60-degree slots spaced 60 degrees apart.
Encoder PCA-A10 consists of two identical circuits, one for
phase A and the other for phase B. Each circuit is com-
prised of a light-emitting diode (LED), a phototransistor,
and an amplifier/inverter stage. The PCA is attached to
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the spindle motor housing so that the light from each LED
passes through the slotted area of the encoder disc and
strikes the associated phototransistor. When light strikes
the phototransistor, it conducts and the resultant output is
amplified and inverted. The LED/phototransistor pairs
are physically mounted on the PCA 30 degrees apart with
phase A arranged to conduct before phase B, therefore, the
output from phase A will lead that from phase B by 30
degrees.

The two signals from encoder PCA-A10 are routed to spin-
dle logic PCA-A8 where they are conditioned and in-
verted. They can be observed at the test points labeled
“ENCA” and “ENCB”. They are then coupled to the input
of the encoder pulse generator and two “exclusive-OR”
gates which act as programmable inverters. The encoder
pulse generator produces a pulse for each edge of both
spindle encoder sensors. Twelve encoder pulses are pro-
duced per revolution. The frequency of the encoder pulses
at 2700 revolutions per minute is 540 Hz. The output from
the encoder pulse generator can be observed at the test
point labeled “ENCP”. The “exclusive-OR’s” invert the
encoder signals when the stop spindle command is active
(RS = 1) to dynamically brake the motor.

When the run spindle command is active (RS = 0), no
inversion takes place and the encoder signals are clocked
into the phase A and phase B flip-flops by the output from
the encoder pulse generator. The latched encoder signals
are then routed to the phase decoder network where they
are decoded to select the proper current switch. These
phase selection outputs can be observed at test points
labeled “PH1+”, “PH1-", “PH2+”, and “PH2-".
Figure 1-9 illustrates the timing relationship of the two
input phase signals, the output from the encoder pulse
generator, and the four resultant phase selection output
signals.

If an overcurrent condition is detected in a given phase,
that phase will be inhibited. Similarly, if an overvoltage
condition is sensed, power to that phase will momentarily
be interrupted. Both motor phases will be inhibited when
the stop spindle command is active (RS = 1) and the speed
is detected to be down or at the moment the reverse direc-
tion detector first detects that motor has begun to rotate
clockwise (reverse).

The latched encoder signals are also applied to the reverse
direction detector which is used to detect a clockwise rota-
tion of the motor during speed down detection. In addition,
a 180 Hz signal is derived from the latched encoder sig-
nals. This signal is used to clock the timeout counter
during a seek, seek home, or normal head load or unload
operation.

1-30. SPEED CONTROL. As previously men-
tioned, motor speed is derived from the phase encoder
information. The two signals from encoder PCA-A10 are
conditioned, inverted, and applied to the input of the en-
coder pulse generator. The encoder pulse generator pro-
duces a pulse for every edge of the encoder signals. Twelve
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encoder pulses are produced per revolution. The frequency
of the encoder pulses at 2700 revolutions per minute is
540 Hz. The output from the encoder pulse generator can
be observed at the test point labled “ENCP”. This output is
routed to the phase and speed down detectors.

The phase detector is a 3-stage shift register. The output
from the encoder pulse generator is used to shift “0’s” to
the right and the output from a 540 Hz reference clock is
used to shift “1’s” to the left. The 540 Hz reference clock is
derived from a 2.25 MHz crystal-controlled oscillator and
a divide-by-4168 counter. The output from the 2.25 MHz
oscillator can be observed at the test point labeled
“XTAL” and the output from the 540 Hz reference clock
can be observed at the test point labeled “720 Hz”. Phase
detection is achieved by monitoring the center bit of the
shift register. This bit can be observed at the test point
labeled “PHASE”.

When the disc pack is rotating slower than 2700 rpm, “1’s”
will be shifted through the shift register because reference
clock pulses will occur more frequently than encoder
pulses. This will cause a “1” to remain in the center bit of
the shift register and maximum spindle current to be
commanded. As a result, the motor will begin to acceler-
ate. As the motor comes up to speed, encoder pulses will
begin to shift “0’s” into the left-most bit. Eventually, this
will force the “1” out of the center bit. When this occurs, a
decrease in the center bit duty cycle will result which in
turn will decrease the spindle current command causing
less current to be delivered to the motor. At speed, the
center bit will toggle and the duty cycle will be nearly
symmetrical.

The left- and right-most bits of the shift register are moni-
tored by the speed up detector. When these bits remain
unchanged for approximately one-half a second, the motor
is declared to be at speed. The green SPD LED at the
output of the speed up detector will remain off until the
spindle is declared to be at speed.

If the spindle begins to loose speed slightly, the encoder
pulse that was supposed to shift the “1” out of the center
bit will be late. This will cause an increase in the center
bit duty cycle, an increase in the spindle current com-
mand, and more current to be delivered to the motor until
it returns to speed.

The output from the center bit of the shift register is
buffered and filtered to produce a smooth dc voltage which
represents the spindle current command.

The current command limiter reduces the spindle current
command during the braking operation. The spindle cur-
rent command is applied to the input of the current regu-

lation circuit. It can be observed at the test point labeled
((SCC”.

1-31. MOTOR CURRENT REGULATION. The
motor current regulation circuitry compares the smooth dc
voltage representing the spindle current command with

1-13
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the average spindle motor current derived from the spin-
dle motor current sampling resistor and regulates the
motor current accordingly. This is achieved by applying
the desired spindle current command to the positive in-
puts of two differential amplifiers and the derived average
spindle motor current to the negative inputs. The unity-
gain inverting amplifier inverts negative current samples,
so that they may be processed as positive current samples.
The actual measured current sample can be observed at
the test point labeled “SMC”.

The difference between the desired current and the actual
measured current is applied to the negative inputs of two
comparators. The output from a 22 kHz triangle wave

1-14

Figure 1-9. Phase Selection Timing

generator is applied to the positive inputs. This signal can
be observed at the test point labeled “22 kHz”. A pulse
train is produced with a duty cycle determined by the
points at which the smooth dc voltage intersects the slopes
of the triangular wave. If there is a small difference be-
tween the desired current and the actual current, a low
duty cycle will be output from the comparators. Similarly,
a larger difference produces a higher duty cycle output. It
is the duty cycle that controls the pulse selection outputs
which in turn control the application of current to the
spindle motor windings. The output that regulates the
positive phases can be observed at the test point labeled
“P+”, while the output that regulates the negative phases
can be observed at the test point labeled “P—".
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1-32. DYNAMIC BRAKING. When the RUN/STOP
switch is set to STOP, the spindle motor is dynamically
braked to a stop. Dynamic braking is achieved by attempt-
ing to drive the motor in a clockwise (reverse) direction
while it is rotating in a counterclockwise (forward) direc-
tion. This is accomplished by inverting the information
from the phase encoder circuitry. The “exclusive-OR’s” at
the input to the phase A and phase B flip-flops act as
programmable inverters. When the stop spindle command
is active (RS = 1), the phase encoder information is in-
verted. This will cause the opposite phase to be driven
which will brake the motor to a stop.

1-33. SPEED DOWN DETECTION. The speed
down detector monitors the encoder pulses, and when the
interval of time between transitions exceed 0.84 of a sec-
ond, it direct-sets the speed down latch to declare the
motor stopped. With the stop spindle command active (RS
= 1) and the speed down (SPD = 0), the spindle current
command to both motor phases will be inhibited. If the
speed down detector should fail to detect the proper time
interval between encoder pulses, the reverse direction de-
tector will be clocked set at the moment the motor first
begins to rotate clockwise (phase B leads phase A). When
set, the reverse direction detector will inhibit the spindle
current command to. both motor phases. In either case, the
yellow OFF LED will light when the spindle current
command to both motor phases has been inhibited and the
motor will remain stopped until another run spindle com-
mand is issued (RS = 0).

1-34. OVERCURRENT PROTECTION. The four
current switches, located on PMR PCA-A9, have over-
current sense networks associated with them. These net-
works sense the level of the current being applied to the
associated motor phase and if this current exceeds the
established upper limit, the appropriate current limit sig-
nal will become active (CL1 or CL2 = 0). This will set the
associated current limit latch on spindle logic PCA-AS.
The state of the latch can be observed at the test point
labeled “CL1” or “CL2”. When set, the latch will disable
the spindle current command to that motor phase. The
other phase, however, will remain operative to keep the
spindle motor rotating until the heads have been un-
loaded. In addition, the set output will cause the SPFLT
LED to light indicating that a spindle fault exists. It will
also signal the fault detection circuity through the inter-
lock chain to cause an emergency retract operation. The
current limit latches are reset by setting the POWER
switch to OFF, then to ON which causes SPS to momen-
tarily become active (SPS = 0).

1-35. OVERVOLTAGE PROTECTION. During
spindle braking, the current switch circuits attempt to
drive the +36 and —36 volt supply lines to about 60 volts.
To protect against this condition, a pair of shunt regulator
circuits are employed to monitor the +36 and —36 volt
supply lines. If an overvoltage condition is sensed (voltage
greater than 42 volts), the active phase is turned off and a
bleeder resistor is switched in to lower the excessive vol-
tage. The state of the disabling command can be observed
at the test point labeled “VL+” or “VL—". When the lower
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threshold is reached (voltage less than 40 volts), the sys-
tem resumes normal operation.

If the spindle motor is jammed when the run spindle com-
mand is issued (RS = 0), a stall condition will occur. Dur-
ing a stall condition an overvoltage is sensed by the shunt
regulator circuits, the active phase is turned off and
bleeder resistors are switched in to attempt to lower the
excessive voltage. If the bleeder resistors were allowed to
remain on, in the stall condition, the resistors would burn
out; therefore two regulator protection circuits are
employed to sample for excessive on time of the bleeder
resistors and to inhibit bleeder action.

1-36. HEAD POSITIONING SYSTEM

The head positioning system (see figure 4-26) consists of
circuits on I/O sector PCA-A2, servo PCA-A3, drive con-
trol PCA-A4, track follower PCA-A5, and power and
motor regulator (PMR) PCA-A9. Further, it includes such
mechanical assemblies as the actuator assembly, carriage
latch solenoid, carriage back detector, and velocity trans-
ducer and shaft. With the exception of PMR PCA-A9, all
communication between PCA’s occurs via motherboard
PCA-A7. PMR PCA-A9 communicates with the other
PCA’s through the main harness. The purpose of the head
positioning system is to control the application of power to
the coil in the actuator assembly. This causes the heads to
be accurately positioned over a specified cylinder during
an initial head load, forward or reverse seek, offset, or
recalibrate operation. In addition, it provides the means to
retract the heads under both normal and abnormal (fault)
conditions. Included in the following are discussions rela-
tive to an initial head load, normal head unload, forward
or reverse seek, offset, recalibrate, and emergency retract
operation.

1-37. INITIAL HEAD LOAD OPERATION. Once
the disc pack reaches its operational speed of 2700 revolu-
tions per minute, the heads will automatically be loaded.
The heads will fly above the surface of the discs supported
by a thin cushion of air. This cushion of air acts as an air
bearing to the heads. The air bearing functions as a very
stiff spring which is opposed by the leaf spring on each
head arm. These two opposing forces tend to cancel one
another at a flying height of 35 microinches (0.89 microns)
at cylinder 0 to 27 microinches (0.69 microns) at cylinder
822. In order for the heads to fly properly several condi-
tions have to be satisfied. Among these are the cleanliness
of the air that surrounds the disc surfaces, the axial run-
out and flatness of the disc surfaces, and the flatness of the
head surface near the read/write gap.

With a disc pack installed (PIP = 0); the pack access door
locked (DL = 0); the run/stop flip-flop set (STOP = 0); no
existing AGC fault (AGF = 0), carriage back fault
(CBF = 0), interlock fault (ILF = 0), destructive write
fault (DWF = 0), or timeout fault (TOF = 0), the head
positioning system circuitry waits for the spindle to reach
operational speed (SPU = 0). When this occurs, the RET
signal will become inactive (RET = 0). This will cause the
SKH signal to become active (SKH = 0) which will
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initiate a 1667 millisecond timeout cycle, set the servo
enable flip-flop, and direct set the seek home flip-flop. The
state of the SKH signal can be observed at the test point
on drive control PCA-A4 labeled “SKH”.

The SKH signal will also cause the CYL signal to become
active (CYL = 1) to clear the seek check flip-flop on I/O
sector PCA-A2. The state of the CYL signal can be ob-
served at the test point on servo PCA-A3 labeled “CYL”.
Clearing the seek check flip-flop clears the seek check
status bit (status bit 2 = 0).

In addition, the COF signal will become active (COF = 0)
to clear the offset magnitude and sign registers on track
follower PCA-AS5. This will ensure that any offset infor-
mation stored during a previous offset operation will be
cleared out so that it will not affect the positioning of the
heads.

With the servo enable flip-flop set (SEN = 1 and SEN = 0)
and the DRDY and RET signals active (DRDY and
RET = 1), the ECS signal will become active (ECS = 1).
This causes the CSOL signal to become active (CSOL = 0)
to energize the carriage latch solenoid permitting carriage
movement. Also with the head positioning servo loop ena-
bled (SEN = 0) and no existing power supply fault (PSF =
1), the linear motor relay on PMR PCA-A9 will be ener-
gized to permit current to be applied to the linear motor
coil. These conditions can be observed at the test points on
PMR PCA-A9 labeled “SEN” and “PSF”. The SEN signal
also enables the linear motor power amplifier (LMAE = 1)
after a 60 millisecond delay to ensure closure of the linear
motor relay contacts.

With the seek home flip-flop set (SKH = 1 and SKH = 0),
the new cylinder address register and present cylinder
address counter will be initialized by SKH. Since the new
cylinder address and the present cylinder address count
both match, the MATCH signal will become active
(MATCH = 1). The state of the MATCH signal can be
observed at the test point on servo PCA-A3 labeled “M”.

Since the heads are not yet positioned over the servo zone,
the AGC signal from track follower PCA-A5 will be inac-
tive (AGC = 0). The set output from the seek home flip-
flop and the absence of the AGC signal (AGC = 0) will
activate the +slew FET switch on the servo PCA. With
this switch closed, a constant velocity will be developed
and an appropriate current will be applied to the linear
motor coil. This current command can be observed at the
test point on servo PCA-A3 labeled “CC”. The coil will be
repelled from the linear motor magnet to push the car-
riage assembly supporting the heads along the rails at
approximately 3.5 inches per second.

A voltage which is proportional to the linear velocity of
the carriage is fed back through the tachometer buffer and
FET switch to the summing junction of the summing
amplifier. The tachometer buffer is a unity-gain amplifier
used to eliminate the effects of temperature on the velocity
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transducer signal. The voltage developed is used to pre-
cisely control the head positioning servo loop during the
initial head load operation. This voltage can be observed
at the test point on servo PCA-A3 labeled “TAC”.

The velocity transducer and shaft are used to develop this
linear velocity voltage. The velocity transducer is a cylin-
drical coil assembly mounted in the center of the linear
motor magnet assembly. A magnet is attached to the car-
riage assembly by a supporting shaft. The motion of this
magnet as it passes through the coil generates the linear
velocity voltage. The magnitude of the voltage is propor-
tional to the linear velocity and the polarity indicates the
direction of motion.

As the heads approach the head loading area of the disc
pack, they are forced away from the disc surfaces by the
air pressure developed by the rotating disc pack and the
air distribution system. The heads will actually fly above
the surfaces of the discs supported by a thin cushion of air.

When the outside edge of the outer guard band is first
detected by the servo head, the AGC signal will become
active (AGC = 1) to disable the forward slew operation.
The state of the AGC signal can be observed at the test
point on track follower PCA-A5 labeled “AGC”. The seek
home flip-flop will be clocked clear by the leading edge of
the AGC signal. The set output from the seek home flip-
flop (SKH = 0) together with the absence of the RET sig-
nal (RET = 0) and the active MATCH + SKI signal
(MATCH + SKI = 1), activates the fine position FET
switch. With this switch closed, the current applied to the
linear motor coil will be determined by the POS signal.

The POS signal is used to provide radial (cylinder) posi-
tion information to the head positioning servo loop. This
signal is derived from the servo code which is magneti-
cally recorded on the servo surface (see figure 1-10). The
servo code consists of 6720 di-bits per revolution, although
three of these di-bits are not recorded in the index zone.
As the servo surface passes beneath the servo head, a
voltage is magnetically induced. The output from the
servo head is directly coupled to the input of the differen-
tial preamplifier stage on track follower PCA-A5. This
stage consists of two differential amplifiers coupled to-
gether by a filter network. The gain of the first differen-
tial amplifier is controlled by the output from the servo
AGC circuit. The differential output is filtered and coupled
to a second fixed-gain differential amplifier. The output
from the differential preamplifier stage can be observed
at the test point on track follower PCA-A5 labeled “PRE”.
It will be approximately 1.4 volts peak-to-peak. This out-
put is then coupled to the input of the phase switchable
amplifier stage. Figure 1-10 illustrates the servo and data
track assignments, as well as the waveforms produced at
the “PRE”test point as the servo head moves across +odd
and -even servo tracks.

The phase switchable amplifier stage provides a low
source impedance servo code output which is either in
phase or 180 degrees out of phase with the output of the
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differential preamplifier stage. The phase is determined
by the least significant bit of the addressed cylinder (LSB).
The LSB signal will be active (LSB = 1) for odd cylinders
and inactive (LSB = 0) for even cylinders. In the case of an
initial head load, the LSB signal will be inactive
(LSB = 0).

The output from the phase switchable amplifier is coupled
to the positive and negative peak detectors where the
peaks in the servo code are detected and stored. The peak
detectors are gated by either the REF or REF signal. This
is determined by the state of the LSB signal and an
exclusive-OR acting as a programmable inverter. When
LSB is active (LSB = 1), the REF signal will gate the peak
detectors and when LSB is inactive (LSB = 0), the REF
signal will gate the peak detectors. In the case of an initial
head load, the REF signal will gate the peak detectors.
The state of the REF signal can be observed at the test
point on track follower PCA-A5 labeled “REF”.

The output from each peak detector is buffered by a
unity-gain, non-inverting amplifier and then coupled to
the summing junction of the output summing amplifier.
Also, summed into this junction is the output of the offset
circuit. The output summing amplifier exhibits a gain of 4
to the peak detectors and 0.5 to the offset circuit. The
resultant output from the output summing amplifier is the
POS signal which can be observed at the test point on
track follower PCA-A5 labeled “POS”.

The derived POS signal is centered about a ground refer-
ence and it has a scaling factor of 4 volts per millinch at
track center. The signal will be positive once the servo
head detects the edge of the outer guard band and it will
remain positive until the first track of the servo zone is
detected. It will then appear as a triangular waveform as
the servo head moves across the servo surface from track 0
to 822. Each zero crossing represents a data track
centerline.

Once the track center of cylinder 0 is detected (TCD and
FINE POSITION = 1), the SB signal will become active
(SB = 0). This signal will inhibit tachometer feedback to
the head positioning servo loop. The state of the TCD
signal can be observed at the test point on servo PCA-A3
labeled “TCD”. After a 1.3 millisecond delay to allow time
for the heads to settle, the drive ready flip-flop will be set.
The set output from the drive ready flip-flop causes the
DRIVE READY lamp to light, the drive ready status bit to
be active (status bit 1 = 1), the first status flip-flop to be
clocked set, the AGC and carriage back fault detection
circuits to be enabled, and the ACRY signal to become
active (ACRY = 0). The state of the DRDY signal can be
observed at the test point on drive control PCA-A4 labeled
“DRDY”.

The set output from the first status flip-flop causes the
first status, status bit to be active (status bit 3 = 1). This
will notify the controller that the disc drive has completed
an initial head load operation. This status bit can be selec-
tively cleared by the controller if it issues a CLS command
on the tag bus with bit 1 active on the control bus.

Theory of Operation

When the ACRY signal becomes active (ACRY = 0), it
cancels the 1667 millisecond timeout cycle; causes the
drive busy status bit to be inactive (status bit 0 = 0);
clocks the ACRY attention flip-flop set; and enables future
seek, recalibrate, or write operations. The state of the
ACRY signal can be observed at the test point on drive
control PCA-A4 labeled “ACRY”.

The set output from the ACRY attention flip-flop causes
the attention status bit to be active (status bit 7 = 1). This
will notify the controller that the disc drive has correctly
positioned the heads over cylinder 0. This status bit can be
selectively cleared by the controller if it issues a CLS
command on the tag bus with bit 0 active on the control
bus.

The heads will remain settled over cylinder 0 until a seek,
recalibrate, or set offset command is decoded, or until they
are unloaded when the RUN/STOP switch is set to STOP
or a fault condition is detected.

1-38. NORMAL HEAD UNLOAD OPERA-
TION. The heads are automatically unloaded whenever
the RUN/STOP switch is set to STOP (STOP = 1); an AGC
fault (AGF = 1), carriage back fault (CBF = 1), interlock
fault (ILF = 1), destructive write fault (DWF = 1), or
timeout fault (TOF = 1) exists; or the spindle begins to
loose speed (SPU = 1). When any one of these conditions
exists, the RET signal will become active (RET = 1). This
will clear the drive ready and seek home flip-flops, de-
energize the carriage latch solenoid, activate the —slew
FET switch, and initiate a 1667 millisecond timeout cycle.

With the drive ready flip-flop cleared (DRDY = 0 and
DRDY = 1), the DRIVE READY lamp will be extin-
guished, the drive ready status bit will become inactive
(status bit 1 = 0), the AGC and carriage back fault detec-
tion circuits will be disabled, the ACRY signal will become
inactive (ACRY = 1), and the retract attention flip-flop
will be clocked set (status bit 7 = 1). The state of the
DRDY signal can be observed at the test point on drive
control PCA-A4 labeled “DRDY”.

The set output from the retract attention flip-flop causes
the attention status bit to be active (status bit 7 = 1). This
will notify the controller that the disc drive has initiated a
normal head unload operation. This status bit can be
selectively cleared by the controller if it issues a CLS
command on the tag bus with bit 0 active on the control
bus.

When the ACRY signal becomes inactive (ACRY = 1), the
drive busy status bit will become active (status bit 0 = 1);
future seek, recalibrate, or write operations will be
inhibited; and the attention reset flip-flop will be clocked
set to prevent the ACRY and retract attention flip-flops
from being reset. The state of the ACRY signal can be
observed at the test point on drive control PCA-A4 labeled
“ACRY".

With the —slew FET switch closed, a constant velocity will
be commanded and an appropriate current applied to the
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linear motor coil. This current command can be observed
at the test point on servo PCA-A3 labeled “CC”. This
current will cause the carriage assembly to slew in reverse
at 3.5 inches per second until it reaches its fully retracted
position (CRB = 1). When this occurs, the RET and CRB
signals will both be active (RET and CRB = 1). Together
these signals cancel the 1667 millisecond timeout cycle
and clear the servo enable flip-flop to disable the head
positioning servo loop.

In addition, the CRB and STOP signals will clear the run
spindle flip-flop to issue a stop spindle command (RS = 1),
The door unlock solenoid will be energized to permit pack
access as soon as the spindle has been braked to a stop.
The heads will remain in their fully retracted position
until another head load operation is initiated.

1-39. SEEK OPERATION. A seek operation is used
to move the heads from their present cylinder position to
some other cylinder position. The disc drive can execute a
seek command whenever the heads are positioned and
settled over any legal cylinder (ACRY and SB = 0). The
controller issues a seek command on the tag bus with a
cylinder address on the control bus. When the command is
decoded, the SK signal will become active (SK = 1). This
will initiate a 120 millisecond timeout cycle, direct set the
first clock inhibit flip-flop, and clock the cylinder address
(DO thru D9) into the new cylinder address register pro-
vided it is legal (ICA = 0).

The SK signal will also cause the CYL signal to become
active (CYL = 1) to clear the seek check flip-flop on I/0
sector PCA-A2. The state of the CYL signal can be ob-
served at the test point on servo PCA-A3 labeled “CYL"”.
Clearing the seek check flip-flop clears the seek check
status bit (status bit 2 = 0).

In addition, the COF signal will become active (COF = 0)
to clear the offset magnitude and sign registers on track
follower PCA-A5. This will ensure that any offset infor-
mation stored during a previous offset operation will be
cleared out so that it will not affect the positioning of the
heads.

As previously mentioned, the legal cylinder address
supplied by the controller was stored in the new cylinder
address register when the seek command was decoded.
This address provides destination information to the head
positioning servo loop. In addition, the least significant bit
of the new cylinder address (LSB) is routed to track fol-
lower PCA-A5 where it controls the phase switchable
amplifier and the programmable inverter at the input to
the peak detector circuitry. This bit will be active
(LSB = 1) for odd cylinders and inactive (LSB = 0) for
even cylinders. The use of this bit is discussed in detail in
paragraph 1-37. Further, the three most significant bits of
the new cylinder address are inverted and routed to R/W
preamplifier PCA-A6 as the DWA, DWB, and DWC sig-
nals. These signals are used to control the programmable
write current sink.
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The cylinder address comparator compares the cylinder
address stored in the new cylinder address register with
the count stored in the present cylinder address counter. It
produces a 10-bit digital difference from these two addres-
ses. It also produces a signal which indicates whether a
forward or reverse seek operation is required. If the pre-
sent cylinder address is less than the new cylinder ad-
dress, the forward FET switch will be activated and the
present cylinder address counter will count up (POSITIVE
= 1). If the present cylinder address is greater than the
new cylinder address, the reverse FET switch will be acti-
vated and the present cylinder address counter will count
down (POSITIVE = 0). Both commands (forward or re-
verse) assume that the addresses do not match
(MATCH = 1), the seek operation is not inhibited (SKI =
1), a seek home operation is not commanded (SKH = 0),
and a retract operation is not commanded (RET = 0). If the
present cylinder address is equal to the new cylinder ad-
dress, the fine position FET switch will be activated and -
the current applied to the linear motor coil will be deter-
mined by the POS signal.

In the case of a forward or reverse seek operation, the
digital to analog converter converts the digital difference
from the cylinder address comparator into an analog cur-
rent which is applied to the input of the velocity curve
generator. The velocity curve generator produces a cur-
rent equal to a constant multiplied by the square root of
the analog current from the digital to analog converter.
The VC GAIN potentiometer on servo PCA-A3 provides
the means to adjust the seek time by varying the gain of
the velocity command. The velocity command can be ob-
served at the test point on servo PCA-A3 labeled “VC”. If
the reverse FET switch is activated, the velocity com-
mand will be routed to the summing junction of the
summing amplifier. If the forward FET switch is acti-
vated, the velocity command will be inverted by a unity-
gain, inverting amplifier before it is applied to the sum-
ming junction. The summing junction also receives a
voltage which is proportional to the linear velocity of the
carriage. This voltage is developed by the velocity trans-
ducer and shaft and is fed back through the tachometer
buffer and FET switch.

The summing amplifier compares the buffered output
from the tachometer (measured velocity) with the output
from the velocity curve generator (velocity command) and
produces a current command which drives the difference
to zero. This current command can be observed at the test
point on servo PCA-A3 labeled “CC”. The amount of cur-
rent available may be limited by the current command
limiter. This circuit is activated by the seek inhibit signal
(SKI = 1).

The current command is coupled through the voltage gain
amplifier to the linear motor power amplifier via a closed
FET switch. Both of these amplifiers are located on PMR
PCA-A9. The FET switch and linear motor relay were
both activated when the head positioning servo loop was
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enabled (SEN = 1) during the initial head load operation.
Power is applied to the linear coil through the energized
linear motor relay. The linear motor voltage developed
can be observed at the test point labeled “LMV” and a
sample of linear motor current can be observed at the test
point labeled “LMC”. Both of these test points are located
on PMR PCA-A9.

As the heads begin to move across the disc surfaces, the
ACRY signal will become inactive (ACRY = 1). This will
cause the drive busy status bit to become active (status bit
0 = 1); future seek, recalibrate, or write operations to be
inhibited; and the attention reset flip-flop to be clocked
clear to reset the ACRY attention and retract attention
flip-flops (status bit 7 = 0).

In addition, the POS signal will be developed from the
servo code written on the servo surface. This signal can be
observed at the test point on track follower PCA-AS
(source) or servo PCA-A3 (destination) labeled “POS”.
Every time the POS signal passes through zero volts, a
clock pulse is generated by the cylinder pulse generator on
servo PCA-A3. The first clock pulse is inhibited because
the first clock inhibit flip-flop was set when the seek com-
mand was decoded. This flip-flop will be clocked clear on
the leading edge of the TCD signal to enable subsequent
clock pulses to clock the present cylinder address counter.
The track center detector will produce the TCD signal
when the heads are within 1/4 track width of track center.
The state of the TCD signal can be observed at the test
point on servo PCA-A3 labeled “TCD”.

The match logic monitors the digital difference applied to
the digital to analog converter. When the heads are
positioned within one cylinder from the addressed cylin-
der, the MATCH-1 signal will become active
(MATCH-1 = 0). This signal notifies the track center de-
tector that the present cylinder address count is one less
than the address stored in the new cylinder address regis-
ter. The last clock pulse is produced by the track center
detector rather than by the cylinder pulse generator. This
pulse is produced when the last 1/4 track of travel is
detected. When the present cylinder address count equals
the address stored in the new cylinder address register,
the MATCH signal will become active (MATCH = 1). The
state of the MATCH-1 and MATCH signals can be ob-
served at the test points on servo PCA-A3 labeled “MI”
and “M”, respectively. When the MATCH signal becomes
active (MATCH = 1), it disables the forward or reverse
velocity command to the summing junction of the sum-
ming amplifier, activates the fine position FET switch,
and increases the sensitivity of the track center detector.
With the fine position FET switch closed, the current
applied to the linear motor coil will be determined by the
POS signal.

Once the track center of the addressed cylinder is detected
(TCD and FINE POSITION = 1), the SB signal will be-
come active (SB = 0). This will inhibit tachometer feed-
back to the head positioning servo loop. After a 1.3 milli-
second delay to allow time for the heads to settle, the
ACRY signal will become active (ACRY = 0). The drive
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ready flip-flop is not affected. It remains set from the
initial head load operation.

When the ACRY signal becomes active (ACRY = 0), it
cancels the 120 millisecond timeout cycle; causes the drive
busy status bit to be inactive (status bit 0 = 0); clocks the
ACRY attention flip-flop set; and enables future seek,
recalibrate, or write operations. The state of the ACRY
signal can be observed at the test point on drive control
PCA-A4 labeled “ACRY”.

The set output from the ACRY attention flip-flop causes
the attention status bit to be active (status bit 7 = 1). This
will notify the controller that the disc drive has completed
a seek operation to a legal cylinder. This status bit can be
selectively cleared by the controller if it issues a CLS
command on the tag bus with bit 0 active on the control
bus.

The heads will remain settled over the addressed cylinder
until a set offset, recalibrate, or another seek command is
decoded, or until they are unloaded when the RUN/STOP
switch is set to STOP or a fault condition is detected.

1-40. OFFSET OPERATION. An offset operation
is used to move the heads in small increments to either
side of track center. This function is designed to permit
marginal data recovery. The controller issues a set offset
command on the tag bus with the offset magnitude and
sign on the control bus. The internal control bus bits DO
through D5 specify the offset magnitude in 63 increments
of 12.5 microinches each, while bit D7 specifies the direc-
tion (+ or —) from track center. The disc drive decodes the
tag bus command and the SOF signal becomes active
(SOF = 1) to clock the offset magnitude and sign into the
offset magnitude and sign registers, respectively. Both of
these registers are located on track follower PCA-A5.
They are both cleared by the COF signal when the heads
are initially loaded or when a seek or recalibrate com-
mand is decoded. Therefore if offset is desired, the offset
magnitude and sign must be re-specified after either of
these operations is performed.

In addition, the SOF signal disables the ACRY signal for
1.3 milliseconds to allow the heads time to settle. With
ACRY disabled (ACRY = 1), the drive busy status bit will
momentarily become active (status bit 0 = 1); future seek,
recalibrate, or write operations will momentarily be
inhibited; and the attention reset flip-flop will be clocked
clear to reset the ACRY attention and retract attention
flip-flops (status bit 7 = 0). When the ACRY signal be-
comes active again (ACRY = 0), the drive busy status bit
will become inactive (status bit 0 = 0); the ACRY atten-
tion flip-flop will be clocked set; and future seek, recali-
brate, or write operations will be enabled. The state of the
ACRY signal can be observed at the test point on drive
control PCA-A4 labeled “ACRY".

The set output from the ACRY attention flip-flop causes
the attention status bit to be active (status bit 7= 1). This
will notify the controller that the disc drive has completed
the offset operation. This status bit can be selectively
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cleared by the controller if it issues a CLS command on the
tag bus with bit 0 active on the control bus.

The stored offset magnitude is converted into an analog
voltage by the digital to analog converter. The amount of
voltage developed can be observed at the test point on
track follower PCA-A5 labeled “0/S”. This voltage is
applied through a FET switch to the summing junction of
the output summing amplifier for a negative offset opera-
tion. In the case of a positive offset operation, this voltage
is inverted by a unity-gain inverting amplifier before it is
applied to the summing junction. The output summing
amplifier exhibits a gain of 0.5 to the offset circuit. The
amount of offset is summed into the POS signal to cause
the heads to be repositioned. Figure 1-10 illustrates the
heads centered over cylinder 0, positioned over cylinder 0
with maximum negative offset, and positioned over cylin-
der 0 with maximum positive offset.

The heads will remain settled over their present cylinder
position until a seek, recalibrate, or another set offset
command is decoded, or until they are unloaded when the
RUN/STOP switch is set to STOP or a fault condition is
detected.

1-41. RECALIBRATE OPERATION. A recali-
brate operation is used to move the heads from their pres-
ent cylinder position to a home position over cylinder 0.
The controller issues a recalibrate command to establish a
reference head position. The disc drive can execute a
recalibrate command whenever the heads are positioned
and settled over any legal cylinder (ACRY and SB = 0).
When the command is decoded, the RH signal will become
active (_ﬁl = (). This will cause the SKH signal to become
active (-S—KT-I = 0) which will initiate a 1667 millisecond
timeout cycle and direct set the seek home flip-flop. The
servo enable flip-flop is not affected. It remains _set from
the initial head load operation. The state of the SKH sig-

nal can be observed at the test point on drive control"

PCA-A4 labeled “SKH”.

This signal will also cause the CYL signal to become
active (CYL = 1) to clear the seek check flip-flop on I/O
sector PCA-A2. The state of the CYL signal can be ob-
served at the test point on servo PCA-A3 labeled “CYL”.
Clearing the seek check flip-flop clears the seek check
status bit (status bit 8 = 0).

In addition, the COF signal will become active (COF = 0)
to clear the offset magnitude and sign registers on track
follower PCA-AS5. This will ensure that any offset infor-
mation stored during a previous offset operation will be
cleared out so that it will not affect the positioning of the
heads.

With the seek home flip-flop set (SKH = 1 and SKH = 0),
the new cylinder address register and present cylinder
address counter will be cleared by SKH. Since the new
cylinder address and present cylinder address count both
match (both are zero), the MATCH signal will become
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active (MATCH = 1). The state of the MATCH signal can
be observed at the test point on servo PCA-A3 labeled “*M”.

With the heads currently positioned over the servo zone,
the AGC signal from track follower PCA-A5 will be active
(AGC = 1). The reset output from the seek home flip-flop
(SKH = 0) and the presence of the AGC signal (AGC = 1)
will activate the —slew FET switch. With this switch
closed, a constant velocity will be commanded and an
appropriate current applied to the linear motor coil. This
current command can be observed at the test point on
servo PCA-A3 labeled “CC”.

The carriage assembly will slew in reverse at 3.5 inches
per second. When the outside edge of the outer guard band
is first detected by the servo head, the AGC signal will
become inactive (AGC = 0) to disable the reverse slew
operation. The set output from the seek home flip-flop
(SKH = 1) and the absence of the AGC signal (AGC = 0)
will activate the +slew FET switch. With this switch
closed, a forward slew operation will be initiated to re-
verse the movement of the heads.

When the outside edge of the outer guard band is again
detected by the servo head, the AGC signal will become
active (AGC = 1) to disable the forward slew operation.
The seek home flip-flop will be clocked clear by the leading
edge of the AGC signal. The set output from the seek home
flip-flop (SKH = 0) together with the absence of the RET
signal (RET = 0) and the active MATCH + SKI signal
(MATCH + SKI = 1), activates the fine position FET
switch. With this switch closed, the current applied to the
linear motor coil will be determined by the POS signal.
This signal can be observed at the test point on track
follower PCA-A5 (source) or servo PCA-A3 (destination)
labeled “POS”.

During head movement, the ACRY signal will become
inactive (ACRY = 1). This will cause the drive busy status
bit to become active (status bit 0 = 1); future seek, recali-
brate, or write operations to be inhibited; and the atten-
tion reset flip-flop to be clocked clear to reset the ACRY
attention and retract attention flip-flops (status bit 7 = 0).

Once the track center of cylinder 0 is detected (TCD and
FINE POSITION = 1), the SB signal will become active
(SB = 0). This signal will inhibit tachometer feedback to
the head positioning servo loop. The state of the TCD
signal can be observed at the test point on servo PCA-A3
labeled “TCD”. After a 1.3 millisecond delay to allow time
for the heads to settle, the ACRY signal will become active
(ACRY = 0). The drive ready flip-flop is not affected. It
remains set from the initial head load operation.

When the ACRY signal becomes active (ACRY = 0), it
cancels the 1667 millisecond timeout cycle; causes the
drive busy status bit to be inactive (status bit 0 = 0);
clocks the ACRY attention flip-flop set; and enables future
seek, recalibrate, or write operations. The state of the
ACRY signal can be observed at the test point on drive
control PCA-A4 labeled “ACRY”.
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The set output from the ACRY attention flip-flop causes
the attention status bit to be active (status bit 7 = 1). This
will notify the controller that the disc drive has correctly
positioned the heads over the home position (cylinder 0).
This status bit can be selectively cleared by the controller
if it issues a CLS command on the tag bus with bit 0 active
on the control bus.

The heads will remain settled over the home position
(cylinder 0) until a seek, set offset, or another recalibrate
command is decoded, or until they are unloaded when the
RUN/STOP switch is set to STOP or a fault condition is
detected.

1-42. EMERGENCY RETRACT OPERATION.F

The circuitry used to retract the heads during an emer-
gency condition is located on PMR PCA-A9. It consists of
the retract timer, programmable voltage regulator, and
linear motor relay. An emergency retract operation is
initiated whenever the head positioning servo loop is dis-
abled (SEN = 1) or a power supply failure is detected
(PSF = 0). These conditions can be observed at the test
points on PMR PCA-A9 labeled “SEN” and “PSF”.
Whenever either of these conditions exists, the linear
motor relay will be de-energized to permit a retract vol-
tage to be applied to the linear motor coil. Initially a
retract voltage of approximately 7 volts is applied to the
coil for about 500 milliseconds. The retract voltage is then
reduced to approximately 4 volts until the carriage is
fully retracted (CRB = 1) at which time the retract voltage
is removed. During an emergency retract operation, the
carriage will normally reach its fully retracted position
before the retract voltage is reduced. Sustaining the higher
retract voltage for an excessive period of time can dam-
age the programmable voltage regulator, therefore, the
retract voltage is reduced in the event that the carriage
fails to reach its fully retracted position before the retract
timer times out. The retract timer is designed to accept
power from either the +10 or +36 Vdc supply, thus, if
either supply should fail, the circuit will still function.
Further, if both supplies should fail (as in the loss of
mains power), the rotating spindle will act as a generator
to provide enough power to retract the heads. The emer-
gency retract voltage can be observed at the test point on
PMR PCA-A9 labeled “ERV”.

If a timeout or interlock fault should occur during normal
operations (TOF or ILF = 1), the servo enable flip-flop will
be cleared to disable the head positioning servo loop. This
will de-energize the carriage unlatched solenocid (ECS = 0
and CSOL = 1) and linear motor relay (SEN = 0), disable
the linear motor power amplifier (LMAE = 0), and initiate
an emergency retract operation (ER = 0) after a 60
millisecond delay to ensure closure of the linear motor
relay contacts. The state of the ER signal can be observed
at the test point on PMR PCA - A9 labeled “ER”.

The interlock (ILF) line goes through an inverter and
becomes the signal ILFL. If an interlock fault ILF = 1,
ILFL = 0) or a write fault (WFLT = 0) should occur, head
selection will be terminated. This action prevents the
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heads from writing on the disc during an emergency re-
tract operation.

If a failure is detected in one or more of the power supplies
(PSF = 0), a greater emergency is said to exist because it
cannot be assumed that supply voltages are available to
power the disc drive circuitry. In this case, the linear
motor relay is immediately de-energized (PSF = 0) and a
FET switch grounds the ER signal line (ER = 0) to force
an emergency retract operation. In addition, the PSF sig-
nal disables power to the spindle permitting it to coast to a
stop and holds the door unlock solenoid de-energized to
prevent access to the pack chamber until the carriage has
been fully retracted (CRB = 1), spindle has come to a stop
(SPD = 1), and the RUN/STOP switch has been set to
STOP (STOP = 1).

1-43. SECTOR SENSING SYSTEM

The sector sensing system (see figure 4-27) consists of
circuits on track follower PCA-A5 and I/O sector PCA-A2,
although all communication between these two PCA’s oc-
curs via motherboard PCA-A7. The purpose of the sector
sensing system is to monitor circumferential head position
by continually monitoring the physical location of each
data sector as it passes beneath the heads. It notifies the
controller when the present sector count equals the ad-
dressed: sector. In addition, it enables the read/write sys-
tem for a data transfer operation and gates the unit iden-
tity of the disc drive to the controller upon request, pro-
vided the RPS feature is enabled.

To accomplish this, a sector clock and index pulse are
derived from the servo code which is magnetically re-
corded on the servo surface (see figures 1-2 and 1-10). The
servo code consists of 6720 di-bits per revolution, although
three of these di-bits are not recorded in the index zone. As
the servo head flies over the servo surface, a voltage is
magnetically induced. The output from the servo head is
directly coupled to the input of the differential
preamplifier stage. This stage consists of two differential
amplifiers coupled together by a filter network. The gain
of the first differential amplifier is controlled by the out-
put from the AGC circuit on track follower PCA-A5. The
differential output is filtered and coupled to a second,
fixed-gain differential amplifier. The output from the dif-
ferential preamplifier stage can be observed at the test
point labeled “PRE”. It will be approximately 1.4 volts
peak-to-peak.

This differential output is coupled to the input of an inte-
grated phase locked loop through the servo head signal
filter (low-pass filter). The sector clock developed by the
phase locked loop is coupled to a divide-by-eight counter
and is fed back to provide a reference signal to the phase
locked loop and a clocking signal to the index detector. .
The reference signal can be observed at the test point
labeled “REF”.

The developed sector clock is a square-wave with exactly
53,760 transitions per revolution or 2.42 MHz at a spindle
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speed of 2700 revolutions per minute. It is this output that
is used to clock the sector counting electronics on I/O
sector PCA-A2. Also, since the sector clock is phase locked
to the servo code, it tracks any variations in spindle speed.

The sector clock can be observed at the test point labeled
NSCL”.

The inverted (PRE) output from the differential
preamplifier stage is also coupled to the input of the nega-
tive level detector. The level detector detects the presence
of peaks in the servo code that exceed 0.33 volt in
amplitude. The output from the level detector can be ob-
served at the test point labeled “NLD”.

The output from the negative level detector is coupled to
the index detector where it sets a delay flip-flop. The
output from the flip-flop is coupled to a 7-bit shift register.
As the discs rotate counterclockwise from the beginning of
sector 0 through the end of sector 63, positive-true bits are
shifted into the shift register on the trailing edge of the
reference signal. A unique 6-bit index pattern is magneti-
cally recorded between physical sectors 0 and 63. When
the entire 6-bits of the index pattern have been shifted
into the shift register, an index pulse is generated on the
trailing edge of the next reference signal transition. This
index pulse can be observed at the test point labeled “IP”.
It will remain active for 3.31 microseconds.

The index pulse (IP) clears the CE index flip-flop. The “Q”
output of this flip-flop is inverted and becomes the CEP
signal. When the CEP signal is equal to logical one, a data
pack is in the disc drive. When the CEP signal is equal to
logical zero, a CE disc pack is in the disc drive. If a CE disc
pack is in the disc drive, circuitry on I/O sector PCA-A2

prevents writing on the CE disc pack.

The derived sector clock is coupled to a divide-by-840
counter. At each count of 840, the sector counter is clocked
to store the present sector count. This count corresponds to
the physical sector presently passing beneath the heads.
One revolution results in 53,760 clock transitions which
when divided by 840 equals 64 physical sectors. The pre-
sent sector count along with the head address are returned
to the controller whenever it issues an RQP command.
Each time the disc pack completes a revolution, the index
pattern is detected and the index pulse is generated to
clear both the divide-by-840 and sector counters. This will
initiate the counting cycle for the next revolution.

The sector address register is initially cleared when NDPS
becomes active (NDPS = 0). This occurs when power is
first applied or when the RUN/STOP switch is set to RUN.
This will establish a sector address of zero which will
remain in effect until the contents of the sector address
register are changed by either an ADR or XMS command.
Whenever an ADR or XMS command is issued by the
controller, a 6-bit sector address is also supplied. Bits D4
through D7 are checked to ensure that the address is legal
before it is stored in the sector address register (legal
sector addresses are 0 through 63). If bits D6 and D7 are
active, the supplied address is greater than 63 and is
therefore illegal. An illegal address is not stored in the
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sector address register, but instead a seek check will re-
sult (status bit 2 = 1).

The legal address stored in the sector address register is
continually compared with the present sector count by
the sector comparator. Once the sector presently passing
beneath the heads matches the addressed sector, the sec-
tor compare flip-flop will be clocked. When clocked during
a read or write operation, the sector compare flip-flop will
be clocked set (status bit 8 = 1) and the sector compare
signal will become active (SC = 1) to enable the read/
write system for a data transfer operation. Sector com-
pare can be observed at the test point labeled “SC”. It
will remain active until the end of the addressed sector is
forced (count 817) or the READ or WRITE command is
dropped.

The legal address stored in the sector address register is
also continually compared with the present sector count
by the look-ahead comparator. This comparator forms
part of the rotational position sensing feature in each
disc drive. This feature (if enabled) permits a disc drive to
transfer its identity to the controller up to 15 sectors (5.2
milliseconds) before an actual sector compare occurs
(status bit 8 = 1). Four jumpers provide the means to add
a 4-bit binary number to the present sector count. If all
four jumpers are installed, a zero will be added to the
present sector count and the look-ahead feature will have
no effect. If all four jumpers are removed, 15 will be added
to the present sector count. Any combination of jumpers
may be used, however, RPS should be disabled when the
disc drive is connected to an HP 13037 Disc Controller.

When sector compare minus look-ahead occurs, the disc
drive will gate its identity onto a specific line on the
control bus that corresponds to the unit number of that
disc drive. This assumes, of course, that the disc drive has
its attention bit set (status bit 7 = 1) and an RQI com-
mand is active.

1-44. READ/WRITE SYSTEM

The read/write system (see figure 4-28) consists of circuits
on I/O sector PCA-A2, servo PCA-AS3, drive control PCA-
A4, and R/W preamplifier PCA-A6. All communication
between these PCA’s occurs via motherboard PCA-A7.
The data heads connect directly to R/W preamplifier
PCA-AG6. The purpose of the read/write system is to pro-
vide the means to read information from or write informa-
tion onto a data surface of the disc pack. Included in the
following are discussions relative to head selection, read
mode operation, write mode operation, and read/write
fault detection.

1-45. HEAD SELECTION. Information is read
from or written onto a data surface of the disc pack by
means of nine data heads. There is one data head for each
data surface. Each data head consists of a gapped ferrite
core mounted in a ceramic shoe. Data heads are gimbaled
and contoured to fly over the surface of the disc supported
by a thin cushion of air. Two windings are wound around
the ferrite core. They are connected at a common point and
phased such that the common point acts as a center tap.
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These windings are used for both reading and writing by
detecting or producing a magnetic field at the gap in the
ferrite core.

The appropriate head must be selected before a read or
write operation can be performed. The address of the
desired head is stored in the head address register on I/0
sector PCA-A2. The head address register is initially
cleared when NDPS becomes active (NDPS = 0). This
occurs when power is first applied or when the RUN/
STOP switch is set to RUN. This will establish a head
address of zero which will remain in effect until the con-
tents of the head address register is changed by an ADR
command. Whenever an ADR command is issued by the
controller, a 4-bit head address is also supplied. Bits D8,
D9, D10, and D11 are checked to ensure that the address
is legal before it is stored in the head address register
(legal head addresses are 0 through 8). An illegal head
address is not stored in the head address register, but
instead a seek check will result (status bit 2 = 1).

The stored head address is buffered by circuits on drive
control PCA-A4. The buffered head select bits (BHSO
through BHS3) are coupled to the input of the data head
decoder on R/W preamplifier PCA-A6. If no write faults
exist (WFLT = 0), the center tap winding of the addressed
head will be switched to a +12 Vdc power source. The
multiple heads selected detector continuously monitors
the center tap windings, and if more than one head is
selected, a destructive MH fault will be declared.

1-46. READ MODE OPERATION. As the data
surfaces pass beneath the data heads, the magnetically
stored flux fields intersect the gap in the ferrite core. Gap
motion through the flux field causes a voltage to be in-
duced into the read/write winding wound around the core.
This induced voltage is analyzed by the read circuitry to
define the data recorded on the data surface. Each flux
reversal (caused by a write current polarity change) gen-
erates a readback voltage pulse.

The read circuitry on R/W preamplifier PCA-A6 and drive
control PCA-A4 is always enabled in the read mode. A
differential signal is coupled from the selected head wind-
ings to the input of the preamplifier stage via the head
select diodes and the two conducting read/write mode FET
switches. The other heads and the write current paths are
isolated by back-biased diodes. The gain of the pre-
amplifier stage is set by the data AGC circuit on drive
control PCA-A4. The output of the preamplifier stage is
coupled through a balanced low-pass filter to the differen-
tiator stage. The differentiator stage transforms the read
data waveform such that the data points are represented
by zero crossings rather than the peaks produced at the
data head.

The differential data from R/W preamplifier PCA-A6 is
coupled through a second balanced low-pass filter on drive
control PCA-A4 to the input of the fixed-gain read
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amplifier. The output from this amplifier is coupled to the
zero crossing detector and data AGC circuit. The data
AGC circuit maintains a constant peak-to-peak level at
the input of the zero crossing detector by controlling the
gain of the preamplifier stage on R/W preamplifier
PCA-A6. The data AGC circuit is disabled during write
mode operations.

Once the sector presently passing beneath the heads
matches the addressed sector, the sector compare flip-flop
on I/O sector PCA-A2 will be clocked. When clocked dur-
ing a read mode operation, the sector compare flip-flop will
be clocked set (status bit 8 = 1) and the sector compare
signal will become active (SC = 1) to enable the read/write
system for a data transfer. Sector compare will remain
active until the end of the addressed sector is forced (count
816) or the READ command is dropped.

With the disc drive selected (SEL = 1) and the read system
enabled (URG = 1), the zero crossing detector and line
driver are both enabled. The zero crossing detector will
produce a pulse for positive- or negative-going zero cross-
ings. These pulses are transferred to the controller via the
bidirectional data lines unique to that disc drive. Data
separation is performed by circuits in the controller.

1-47. WRITE MODE OPERATION. Data is
written by passing a current through the read/write
winding in the selected head. This generates a flux field
across the gap. The flux field magnetizes the iron oxide
particles bound to the surface of the disc. The writing
process orients the poles of each magnetized particle to
permanently store the direction of the flux field as the
oxide passes beneath the head. The direction of the flux
field is a function of the write current polarity. Data is
written by reversing the write current through the head
windings. This change in write current polarity switches
the direction of the flux field across the gap. Erasing old
data is accomplished by writing over any data which may
have been previously written on the disc.

As in a read operation, the sector compare flip-flop must
be clocked set (status bit 8 = 1) and the sector compare
signal must be active (SC = 1) to enable the read/write
system for a data transfer. Sector compare will remain
active until the end of the addressed sector is forced
(count 817) or the WRITE command is dropped.

With the disc drive selected (SEL = 1) and the write
system enabled (UWG = 1), the line receiver on drive
control PCA-A4 is enabled to accept data from the control-
ler via the bidirectional data lines unique to that disc
drive. Data formatting is performed by circuits in the
controller. The data pulses produced by the line receiver
toggle the write toggle logic to supply two complimentary
write data signals (WDA and WDB) once the write mode of
operation has been enabled. The write mode is enabled
when the disc drive is selected (SEL = 1), the write system
is enabled (UWG = 1), no write faults exist (WFLT = 0),
and the read only mode is disabled (RO2 = 0).
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The read only mode inhibits a write operation and thus
prevents data from being written onto any data surface of
the disc pack. The read only mode is selected when the
READ ONLY switch is set to READ ONLY. The READ
ONLY lamp will light and the read only status bit will
become active (status bit 6 = 1) to signify that the read
only mode has been selected.

When the write signal is active (WRITE = 1) and the URG
and ACRY signals are both inactive (URG and ACRY = 0)
which signifies that the read mode is disabled and the
heads are settled over a legal cylinder, the WEN signal
will become active (WEN = 1) to enable the write mode.
Once enabled, the the read/write mode FET switches will
disconnect the head select diodes from the preamplifier
stage. In addition, it will enable the switchable write cur-
rent source to produce write current to the head windings.
The amount of write current produced is controlled by the
programmable write current sink.

The three most significant bits of the cylinder address are
coupled from servo PCA-A3 to the input of the program-
mable write current sink on R/W preamplifier PCA-AG.
This information is used to modify the write current via
the programmable write current sink. Seven write current
zones ensure proper saturation for best head resolution.
Write current is reduced by 2.1 milliamperes for each 128
cylinder increment from cylinder zero. Maximum write
current is available at the outer cylinders and it is pro-
gressively reduced as the heads are moved toward the
inner cylinders. This will optimize the write current for
the changing relative velocity between the heads and
media as cylinder radius decreases. Table 1-4 lists the
reduction in write current as a function of the cylinder
address.

The programmable write current sink draws current from
the selected head through the write current switches.
Each write current switch is in series with one of the head
windings. The complementary write data lines (WDA and
WDB) alternately control these write current switches.
This selects the head winding through which the write

Table 1-4. Write Current Reduction vs.
Cylinder Address

. . REDUCTION IN
CYLINDER | DWA DwB DWC | WRITE CURRENT
(mA peak)
0-»127 0 0 0 0
128-—+255 [ 0 0 1 2.1
256 —-383 0 1 0 4.2
384511 0 1 1 6.3
512 639 1 0 0 8.4
640767 1 0 1 10.5
768 =822 1 1 0 12.6

126
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current will pass. Changing the write current from one
winding to the other reverses the flux field at the gap in
the ferrite core. This changes the direction of the magne-
tization of the oxide particles bound to the surface of the
disc, thereby writing a data bit.

1-48. READ/WRITE FAULT DETECTION. As
previously mentioned, the multiple heads selected detec-
tor continuously monitors the center taps of each head
winding, and if more than one head is selected, a destruc-
tive MH fault is declared. In addition, the ac write current
detector continuously monitors the output of the switch-
able write current source, and if dc write current is being
destructive W ® AC fault is declared. The dc write current
detector continuously monitors the output of the switch-
able write current source, and if dc write current is being
applied to the head windings and the disc drive is not in
the write mode, a destructive DC ¢ W fault is declared.
The state of the ACRY signal is continuously monitored,
and if head movement is detected during the write mode,
a non-destructive W ¢ AR fault is declared. The state of
the URG signal is continuously monitored, and if the
read and write modes are simultaneously enabled, a non-
destructive R ¢ W fault is declared. Whenever one of these
read/write fault conditions is detected, a latch on drive
control PCA-A4 will be set, an LED will light, subsequent
read/write faults will be inhibited, the write mode will be
terminated, and all heads will be disabled.

1-49. FAULT DETECTION SYSTEM

The fault detection system (see figure 4-29) consists of
circuits on I/O sector PCA-A2, servo PCA-A3, drive con-
trol PCA-A4, spindle logic PCA-A8, power and motor reg-
ulator (PMR) PCA-A9, and fault indicator PCA-A12. All
communication between card cage PCA’s occurs via
motherboard PCA-A7. Spindle logic PCA-A8 and PMR
PCA-A9 communicate with the other PCA’s through the
main harness. Fault indicator PCA-A12 communicates
with drive control PCA-A4 through a separate intercon-
necting cable. The purpose of the fault detection system is
to continually monitor various conditions within the disc
drive, and light fault indicators, retract the heads, and
brake spindle rotation when a fault is detected. Included
in the following are discussions relative to illegal address,
timeout, AGC, carriage back, interlock, and read/write
fault detection.

1-50. ILLEGAL ADDRESS DETECTION. Cir-
cuits on I/O sector PCA-A2 and servo PCA-A3 continually
monitor the internal control bus in the disc drive for il-
legal cylinder, head, and sector addresses. In addition,
multiple SEEK commands are detected by circuitry on I/O
sector PCA-A2. Whenever one or more of these conditions
exists, the disc drive will make seek check (status bit 2
= 1) available in its status word and it will not clock the
illegal address into the appropriate register. Each of these
detection circuits is discussed in detail in the following
paragraphs.
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1-51. Illegal Cylinder Address Detection. The in-
ternal control bus bits DO through D9 are continually
monitored by the illegal cylinder address detector on servo
PCA-A3. If a cylinder address greater than 822 is de-
tected, the ICA signal will become active (ICA = 1). This
will inhibit the illegal cylinder address from being clocked
into the new cylinder address register (see figure 4-29).
The seek check flip-flop will be clocked set on the leading
edge of the decoded SEEK command. The seek check flip-
flop is reset by NDPS whenever the power-on sequence is
initiated (ILF = 1), the RUN/STOP switch is set to RUN
(RUN = 1), or a CPS command is decoded (CPS = 1). In
addition, the seek check flip-flop is reset by CYL whenever
the seek home command is active (SKH = 0) or a seek to a
legal cylinder address command is decoded. Further, if the
heads are in motion (ACRY = 1) when the SEEK com-
mand is decoded, the seek check flip-flop will be clocked
set on the leading edge of the decoded SEEK command.
This will notify the controller that the disc drive is in the
process of executing a previous SEEK command.

1-52. Illegal Head Address Detection. The inter-
nal control bus bits D8, D9, D10, and D11 are continually
monitored by the illegal head address detection circuitry
on I/O sector PCA-AZ2, If a head address greater than 8 is
detected, the illegal head address flip-flop will be clocked
set on the leading edge of the decoded ADR command. In
addition, the illegal head address will not be clocked into
the head address register (see figure 4-28). The illegal
head address flip-flop is reset by NDPS whenever the
power-on sequence is initiated (ILF = 1), the RUN/STOP
switch is set to RUN (RUN = 1), or a CPS command is
decoded (CPS = 1).

1-53. Illegal Sector Address Detection. The inter-
nal control bus bits DO and D7 are continually monitored
by the illegal sector address detection circuitry on I/O
sector PCA-A2. If a sector address greater than 63 is
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detected, the illegal sector address flip-flop will be clocked
set on the leading edge of the decoded ADR or XMS com-
mand. In addition, the illegal sector address will not be
clocked into the sector address register (see figure 4-27).
The illegal sector address flip-flop is reset by NDPS
whenever the power-on sequence is initiated (ILF = 1),
the RUN/STOP switch is set to RUN (RUN = 1), or a CPS
command is decoded (CPS = 1).

1-54. TIMEOUT FAULT DETECTION. Each
time a forward or reverse seek operation is commanded,
circuits on drive control PCA-A4 initiate a 120 milli-
second time-out cycle. When the SEEK command is de-
coded (SK = 1), the timeout cycle flip-flop is set to initiate
the 120 millisecond timout cycle. A 135 Hz signal (TCC)
derived from the spindle speed (see figure 4-29) is used to
clock the timeout counter. Similarly, a 1667 millisecond
timout cycle is initiated each time an initial head load,
normal head unload, or recalibrate operation is com-
manded. Table 1-5 provides a summary of those condi-
tions that initiate and those conditions that cancel a
timeout cycle. If the event being timed is not cancelled
before the timeout counter times out, a timeout fault will
be declared. When a timeout fault is detected, the follow-
ing events will occur:

e TOFL signal becomes active (TOFL = 0).

e T fault LED lights (TOFL = 0).

e Timeout counter reset is inhibited (TOFL = 0).

‘e Heads are unloaded, spindle is braked to a stop, and the

pack chamber door is unlatched. Refer to table 1-6 for
the specific events.

The timeout counter is reset by DPS whenever the power-
on sequence is initiated (ILF = 1) or the RUN/STOP
switch is set to RUN (RUN = 1).

Table 1-5. Summary of Timeout Conditions

TIMEOUT
CYCLE INITIATING CONDITION CANCELLING CONDITION
120 ms Seek command (SK = 1) Heads settled on specified cylinder within 120 milliseconds
(TOFL e ACRY = 1).
1667 ms Initial Head load (SKH = 0) Heads settled on cylinder 0 within 1667 milliseconds
(TOFL o ACRY = 1).
1667 ms Normal head unload Heads reach fully retracted position within 1667 milliseconds
(RET @ TOFL + ILFL = 1) (TOFL @ RET @ CRB = 1).
1667 ms Recalibrate command Heads are settled on cylinder 0 within 1667 milliseconds
(RH = 1) (TOFL @ 2 ACRY = 1).
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Table 1-6. Fault Events

STEP _ EVENT

DRIVE FAULT lamp lights (FLTL = 0).

Drive fault status bit is active (status bit 4 = 1).
Normal head unload operation s initiated (RET = 1).
Drive ready flip-flop is reset (RET = 1).

DRIVE READY lamp goes out (DRDYL = 1).
Servo enable flip-flop is reset (TOF = 1).

Head positioning servo is disabled (§Eﬁ =1).
Heads are fully retracted (CRB = 1).

Run spindle flip-flop is reset (TOF ¢ CRB = 1).
Stop spindle command becomes active (_F% = 0).
Spindie is braked to a stop (SPD = 0).

Door unlock solenoid is energized (SPD = 0).
DOOR UNLOCKED lamp lights (DU = 0).

® N O A W N =

- o =
N =+ O ©

-
w

1-55. AGC FAULT DETECTION. The state of the
AGC signal is continually monitored by a circuit on servo
PCA-A3. If the servo AGC signal is lost while the heads
are located on or between cylinders 0 and 822, an AGC
fault will be declared. When an AGC fault is detected, the
following events will occur:

e AGC fault flip-flop is set (AGCF ¢ DRDY = 1).
® AGFL signal becomes active (AGFL = 0).
e AGC fault LED lights (AGFL = 0).

e Heads are unloaded. Refer to table 1-6, steps 1 through
8, for the specific events.

The AGC fault flip-flop is reset by NDPS whenever the
power-on sequence is initiated (ILF = 1), the RUN/STOP
switch is set to RUN (RUN = 1), or a CPS command is
decoded (CPS = 1).

1-56. CARRIAGE BACK FAULT DETEC-
TION. The state of the CRB signal is continually moni-
tored by a circuit on drive control PCA-A4. If the CRB
signal becomes active (CRB = 1) indicating that the heads
have been fully retracted, but the drive ready flip-flop has
not been reset by the RET signal (CRB and DRDY simul-
taneously active), a carriage back fault will be declared.
When a carriage back fault is detected, the following
events will occur:

e Carriage back fault flip-flop is set (CRB ¢ DRDY = 1).
® CBFL signal becomes active (CBFL = 0).
e CB fault LED lights (CBFL = 0).

e Heads are unloaded. Refer to table 1-6, steps 1 through
8, for the specific events.
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The carriage back fault flip-flop is reset by DPS whenever
the power-on sequence is initiated (ILF = 1) or the RUN/
STOP switch is set to RUN (RUN = 1).

1-57. INTERLOCK FAULT DETECTION. The
interlock fault detection circuitry on drive control PCA-A4
continually monitors the interlock chain, the —36, —24,
—12, +5, +12, and +36 Vdc power supply voltages, the
temperature of the heat sink on PMR PCA-A9, and the
spindle fault logic on spindle logic PCA-AS8. If any one of
the PCA’s (with the exception of indicator PCA-A11 and
fault indicator PCA-A12) is not firmly in place, the pack
chamber is disconnected, any one of the monitored power
supplies falls below a specified value, the temperature of
the heat sink on PMR PCA-A9 rises above a specified
value, or a spindle fault is detected, an interlock fault will
be declared. When an interlock fault is detected, the fol-
lowing events will occur:

e PSU LED is on when +5 Vdc and +12 Vdc are present.
o ILFL signal becomes active (ILFL = 0).
e IL fault LED lights (ILFL = 0).

e Heads are unloaded, spindle is braked to a stop, and the
pack chamber door is unlatched. Refer to table 1-6 for
the specific events.

If an interlock is indicated because the +5, +12, or —12
Vdc is missing, or spindle logic PCA-A8 is unplugged, the
spindle will not be braked to a stop and the pack chamber
door will not be unlocked. Under these conditions, the
following events will occur:

o PSU LED goes out because PSF = 0.
o ILFL signal becomes active (ILFL = 0)
e IL fault LED lights (ILFL = 0)

e Heads are unloaded and steps 1 through 8 of table 1-6
apply.

Note: If drive control PCA-A4 is unplugged,
then the DRIVE FAULT and IL indi-
cators will not light.

1-58. READ/WRITE FAULT DETECTION. The
read/write fault detection circuitry on drive control
PCA-A4 continually monitors internal disc drive signals
to detect five fault conditions. These fault conditions are
classified as either non-destructive or destructive write
faults. There are two non-destructive and three destruc-
tive write faults. Each is discussed in detail in the follow-
ing paragraphs.

1-59. Non-destructive Write Faults. The two fault
conditions classified as non-destructive are:

e Write without Access Ready (W ¢ AR).

e Simultaneous read or write (R ® W).



7925

In the first condition, the state of the ACRY signal is
continually monitored. If the heads are not settled over
the specified cylinder (ACRY = 1) during the write mode
(WRITE = 1) and no other write faults exist (WFLT = 1),
a W o AR fault is declared. When a W o AR fault is
detected, the following events will occur:

© W o AR fault flip-flop is set (W © AR © WFLT = 1).
o WRFL signal becomes active (WRFL = 0).

© W o AR fault LED lights (WRFL = 0).

o NDWF signal becomes active (NDWF = 0).
o WFLT signal becomes active (m = 0).

faults are inhibited

© Subsequent read/write

(WFLT = 0).

o DRIVE FAULT lamp lights (FLTL = 0).

(-]

Drive fault status bit becomes active (status bit 4 = 1).

The W o AR fault flip-flop is reset by NDPS whenever the
power-on sequence is initiated (ILF = 1), the RUN/STOP
switch is set to RUN (RUN = 1), or a CPS command is
decoded (CPS = 1).

In the second condition, the state of the URG signal is
continually monitored. If the URG signal becomes active
(URG = 1) during the write mode (WRITE = 1) and no
other write faults exist (WFLT = 1), a R ¢ W fault is
declared. When a R © W fault is detected, the following
events will occur:

o R o W fault flip-flop is set (R @ W @ WFLT = 1).
° msignal becomes active (RWFL = 0).

o R o W fault LED lights (RWFL = 0).

o NDWF signal becomes active (NDWF = 0).
o WFLT signal becomes active (WFLT = 0).

faults are inhibited

°© Subsequent read/write

(WFLT = 0).
¢ DRIVE FAULT lamp lights (FLTL = 0).

® Drive fault status bit becomes active (status bit 4 = 1).

The R o W fault flip-flop is reset by NDPS whenever the
power-on sequence is initiated (ILF = 1), the RUN/STOP
switch is set to RUN (RUN = 1), or a CPS command is
decoded (CPS = 1).

1-60. Destructive Write Faults. The three fault
conditions classified as destructive are:
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o A write gate without any alternating write current
(We AC).

© More than one head selected (MH).

o DC write current without a write gate (DC ® W).

In the first condition, the state of the ACW signal is
continually monitored. If the ACW signal remains inac-
tive (ACW = 0) during the write mode (WRITE =1) and
no write faults exist (WFLT = 1), a W e AC fault is de-
clared. When a W e AC fault is detected, the following
events will occur:

o W o AC fault flip-flop is set (W @ AC ® WFLT = 1).
o WAFL signal becomes active (WAFL = 0).

o W o AC fault LED lights (WAFL = 0).

o DWF signal becomes active (DWF = 0).

o WFLT signal becomes active (WFLT = 0).

o Subsequent read/write faults are inhibited

(WFLT = 0).

o Heads are unloaded. Refer to table 1-6, steps 1 through
8, for the specific events.

The W o AC fault flip-flop is reset by DPS whenever the
power-on sequence is initiated (ILF = 1) or the RUN/
STOP is set to RUN (RUN = 1).

In the second condition, the state of the MHS signal is
continually monitored. If the MHS signal becomes active
(MHS = 0) and no other write faults exist (WFLT = 1), a
MH fault is declared. When a MH fault is detected, the
following events will occur:

e MH fault flip-flop is set (MHS ® WFLT = 1).
o MHFL signal becomes active (MHFL = 0).
° MH fault LED lights (MHFL = 0).

o DWF signal becomes active (DWF = 0).

o WFLT signal becomes active (WFLT = 0).
faults are inhibited

® Subsequent read/write

(WFLT = 0).

® Heads are unloaded. Refer to table 1-6, steps 1 through
8, for the specific events.

The MH fault flip-flop is reset by DPS whenever the
power-on sequence is initiated (ILF = 1) or the RUN/
STOP switch is set to RUN (RUN = 1).
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In the third condition, the state of the DCW signal is
continually monitored. If write current is being applied to
the heads (DCW = 1), the disc drive is not in the write
mode (WRITE = 0), and no other write faults exist
(WFLT = 1), a DC ® W fault is declared. When a DC & W
fault is detected, the following events will occur:

e Both the We ‘AC and MH fault flip-flops are set (DC ®
W e WFLT = 1).

® Both the WAFL and MHFL signals become active
(WAFL and MHFL = 0).

e Both the W ¢ AC and MH fault LED’s light (WAFL and
MHFL = 0).

e DWF signal becomes active (DWF = 0).
e WFLT signal becomes active (WFLT = 0).

® Subsequent read/write faults inhibited

(WFLT = 0).

are

® Heads are unloaded. Refer to table 1-6, steps 1 through
8, for the specific events.

7925

The W ¢ AC and MH fault flip-flops are reset by DPS
whenever the power-on sequence is initiated (ILF = 1) or
the RUN/STOP switch is set to RUN (RUN = 1).

AIR CIRULATION AND
FILTRATION SYSTEM

1-61.

The air circulation and filtration system (see figure 1-11)
consists of a rotating impeller located on the disc drive
mainframe and an exhaust fan located on the power panel
assembly. In addition, a prefilter and absolute filter are
used to trap contaminants in the developed air supply.

As can be seen in figure 1-11, a centrifugal blower draws
room ambient air into the prefilter enclosure through the
vent openings in the front door of the enclosure. The
larger airborne contaminants are trapped as the air is
drawn through the prefilter. Approximately one-half of
the developed air flow bypasses the absolute filter
element, passing directly through the lower half of the
absolute filter box. From there, the air is directed through
a flexible hose to the cooling air duct where it is diverted
into three separate paths. Two of these paths flow along

COOLING
AIR DUCT

POWER AND MOTOR
REGULATOR PCA-A9

CENTRIFUGAL
BLOWER

ABSOLUTE
FILTER

PREFILTER
ENCLOSURE

PREFILTER

730145
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Figure 1-11. Air Circulation and Filtration System
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the fins of the heat sink on power and motor regulator
PCA-A9 and the remaining path is distributed over the
components mounted on the PCA. The flow of air from
the heat sink exits through the ducting and vent open-
ings provided at the rear of the enclosure.

The remaining half of the developed air flow passes
through the filtration element in the absolute filter where
99 percent of all contaminants 0.3 micron or larger are
trapped. After the air is thoroughly filtered, it is ducted
into the pack chamber. When a disc pack is installed, all
critical areas will be purged of any foreign matter. Also,
the high positive pressure developed within the pack
chamber tends to reject any foreign matter that may be
airborne.

Figure 1-12 shows the critical elements involved in the
read/write process, i.e., the read/write gap, the flying
height of the heads, and the thickness of the oxide coating
on the disc surfaces. The flying height of the heads is an
average value due to the surface irregularities of both the
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heads and discs. Figure 1-12 also shows various types of
contaminants and their size relationships. If a particle
was hard enough and of the right size, it could scratch
either the oxide coating or the head surface. Even if it was
not hard enough to scratch, it may be large enough to
increase the head-to-disc spacing, thereby causing data
errors.

Therefore, to prevent potential damage due to head-to-disc
contact and possible data losses, it becomes extremely
important to maintain the cleanliness of the air supply
within the disc drive. To ensure that clean air will be
present, the disc drive must be operated in the specified
environment and the cleanliness of the prefilter and effi-
ciency of the absolute filter must be checked on a regular
basis. Refer to Section II, Maintenance, for the absolute
filter output air pressure measurement procedure.
Further, the absolute filter must be changed whenever the
air flow through it becomes restricted and the output air
pressure drops below the value specified in paragraph
2-13. Refer to Section V, Removal and Replacement, for
the prefilter and absolute filter replacement procedures.
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Figure 1-12. Types of Contaminants and Critical Elements
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1-62. POWER DISTRIBUTION SYSTEM

The power distribution system primarily consists of
the power panel assembly, power supply assembly,
voltage regulator and protection circuits, and the associated
switches, fuses, lamps, and wiring. The purpose of the
power distribution system is to develop the various
operating voltages from the primary power source and
distribute these voltages throughout the disc drive cir-
cuitry. Figures 4-22 and 4-23 provide the wiring dia-
grams for the power panel assembly and disc drive
mainframe assembly, respectively. Tables 4-3 and 4-4
provide the signal distribution list for motherboard
PCA-A7 and the power distribution list for the disc
drive mainframe assembly, respectively. Together
these diagrams and listings provide all of the wiring
information for the disc drive.

1-63. POWER PANEL ASSEMBLY. The power
panel assembly (22, figure 6-1) is located in the lower rear
section of the disc drive cabinet. This assembly consists of a
circuit breaker, a three-receptacle outlet strip, and an air
exhaust fan. The power panel assembly equips the enclosure
with an electrical package to control, protect, and distribute
single-phase mains power. The exhaust fan is used to help
maintain the internal cabinet temperature at the proper operat-
ing level.

The disc drive is supplied with an appropriate power cord.
The various power cords available are shown in the HP
7925D Installation Manual, part no. 07925-90912.

1-64. POWER SUPPLY ASSEMBLY. The power
supply assembly consists of a power transformer (T1), three
bridge rectifiers (CR1 through CR3), five filter networks (R1
through R5 and C1 through C5), and eight fuses (F2
through F9). This assembly develops five unregulated dc
voltages (+20V, -20V, +10V, +36V, and -36V) from the
primary power source. The terminal strip (TB1) on the
primary side of the power transformer (T1) permits strap-
ping of the primary windings to match the available prim-
ary power source. Refer to the HP 7925D Installation Man-
ual, part no. 07925-90912, for the various strapping con-
figurations of TB1. Fuses F2 through F6 provide overload
protection for the five unregulated secondary voltages.
Fuses F7 through F9 provide overload protection for bridge
rectifiers CR1 through CR3. All power supply assembly
grounds are brought to a common ground block (TB2). Itis
important that these connections be made as shown be-
cause each has a specific assignment, i.e., ground 1 serves
as logic ground, ground 2 serves as linear motor ground,
and grounds 3 and 4 serve as spindle motor grounds.

1-65. VOLTAGE REGULATOR CIRCUITS. The
unregulated dec voltages developed by the power supply
assembly are routed to the four voltage regulator circuits
on power and motor regulator PCA-A9 via the power sup-
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ply harness. The unregulated output from the +10 volt
supply is routed to the input of the +5 volt voltage reg-
ulator. The +5 volt regulated supply is sampled at
motherboard PCA-A7 so that the proper voltage level will
be maintained at that point. The unregulated output from
the +20 and —20 volt supplies are routed to the inputs of
the +12 and —12 volt voltage regulators. The unregulated
output from the —36 volt supply is routed to the —24 volt
voltage regulator. Test points are provided on power and
motor regulator PCA-A9 to monitor the outputs from the
+5, +12, —12, and —24 volt regulated supplies.

1-66. VOLTAGE PROTECTION CIRCUITS. Cir-
cuits are provided in the disc drive to detect over and
under voltage conditions in the +5, +12, -12, +36 and -36
volt supplies. Reverse polarity protection is also incorpo-
rated into each disc drive supply. Diodes on power and
motor regulator PCA-A9 provide reverse polarity protec-
tion at the input of the +5, +12, -12, and -24 volt regulated
supplies and +36 and -36 volt unregulated supplies. Diodes
on motherboard PCA-A7 provide additional reverse
polarity protection for the +12 and -12 volt regulated
supplies. In addition, a crowbar circuit on motherboard
PCA-A7 guards the +5 volt regulated supply from a pos-
sible overvoltage condition and guards the -12 volt regu-
lated supply from a possible connection to a positive
supply. A fuse (A9F1) provides overload protection for the
+36 Vdc supply. The -24 volt regulated supply is also pro-
tected from overload by a fuse (A9F2).

1-67. SUPPLY VOLTAGE DISTRIBUTION. The
outputs from each of the four regulated supplies, the +10
volt unregulated supply, the +36 volt supply, and ground
1 are routed throughout the disc drive via the main har-
ness and motherboard PCA-A7. The regulated supplies
are used to provide the operating voltages for the disc
drive circuitry. The unregulated +10 volt supply is used to
provide the operating voltage for the carriage unlatched
solenoid and pack chamber door unlocked solenoid. In
addition, it provides the input to the +5 volt voltage regu-
lator. Ground 1 is used as logic ground throughout the
disc drive circuitry. The +10 volt supply is used to evalu-
ate the line voltage condition (brownout protection). A
power distribution list is provided in table 4-5. The out-
puts from the +20, -20, +36, -36 volt unregulated supplies
and grounds 2, 3, and 4 are not included in this listing
because they are used exclusively on power and motor
regulator PCA-A9. As long as PSF equals 1, the PSU
LED on drive control PCA-A4 will be on indicating that
the +5, +12, and -12 power supplies are working and
within tolerance. As previously mentioned, the unregu-
lated outputs from the +20, -20, and -36 volt supplies are
used to develop regulated voltages, ground 2 is used as
linear motor ground, and grounds 3 and 4 are used as
spindle motor grounds. The unregulated +36 volt
supplies are used to provide the operating voltages for the
linear motor power amplifier and the four spindle motor
current switches which are located on power and motor
regulator PCA-A9.
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SECTION |

2-1. INTRODUCTION

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activities to
service-trained. personnel.

This section contains maintenance precautions, listings
of special tools and test equipment, preventive mainte-
nance routines, and preventive maintenance inspection
and cleaning procedures. Maintenance of the disc drive
must be performed by service-trained personnel only.

2-2. MAINTENANCE PRECAUTIONS
To avoid injury to personnel and to prevent damage to
equipment, observe the following safety precautions:

e Observe all warnings and cautions
provided in this manual and that are
placed on the equipment.

¢ Use extreme caution when working
on the disc drive with shroud re-
moved or doors opened. Hazardous
voltages are present inside the main-
frame when the power distribution
assembly is connected to an active ac
power source.

¢ Do not attempt to remove or change
printed-circuit assemblies, intercon-
necting cables, or extender cards
while power is applied.

CAUTION

e Do not run the disc drive without an
absolute filter. Severe contamination in
the head/disc area will result which
could damage the head and/or disc sur-
face.

o  Use only the brands of cleaning material
specified in table 2-1. Some other brands
contain contaminating oils and/or lint
which may leave a harmful residue.

2-3.

The following paragraphs list and describe the tools and

Use only the type of alcohol specified in
table 2-1. Some other brands contain im-
purities that could cause damage.

Avoid applying excessive pressure to the
gimbal area of the head while cleaning.
Excessive pressure may alter or damage
the head characteristics which are preci-
sion set at the factory.

Never place an inspection mirror bet-
ween the heads or allow it to touch the
heads. The flying characteristics of the
heads may be altered or damaged.

Do not use oil or other similar lubricants
anywhere in the disc drive.

Do not attempt to manually extend the
carriage assembly, unless the head load-
ing tool (part no. 13354-60023) is
clamped to the carriage assembly and
there is no disc pack in the disc drive,
otherwise head damage will result.

SERVICE TOOLS AND
TEST EQUIPMENT

test equipment required to service the disc drive.

2-4.

Recommended standard tools and materials required for
service are listed in table 2-1. Except where noted, equiva-

STANDARD TOOLS

lent tools may be substituted.

2-5.

The standard test equipment required for maintenance

STANDARD TEST EQUIPMENT

are as follows:

a. Digital Voltmeter, HP 970A or equivalent battery-

operated digital voltmeter.

b. Oscilloscope, HP 180A, or equivalent.

2-6.

Table 2-2 lists the special tools required for maintenance.

SPECIAL TOOLS

Figure 2-1 depicts the special tools.
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Table 2-1. Standard Tools
HP
ToOL PART NO.
Lubricant” 6040-0084
Pozidriv Bit 8710-0915
Alcohol, isopropyl (filtered)* 8500-0559
Bit, 1/4-inch drive, hex key 8710-0664
Bit, 1/4-inch drive, Pozidriv #2 8710-0903
Bit, 1/4-inch drive, slotted 8710-0669
Bit, 1/4-inch drive (used with 15635-2652
part no. 1535-2653)
Extension bar (used with part 8710-1132
no. 8710-1007)
Gauge set, 0.0015 - 0.025 inch 8750-0053
Hex head drive (used with 8710-1145
part no. 8710-1007)
Inspection mirror 8830-0005
Kimwipe tissues* 9300-0001
Pin extractor 8710-0688
Pliers, diagonal cutting 8710-0006
Pliers, long nose 8710-0016

Q-tips 8520-0023

Screwdriver, 4 x 1/4-inch 8730-0001
Screwdriver, 3 x 3/16-inch 8730-0019
Screwdriver, Pozidriv 8710-0900
Screwdriver, Pozidriv 8710-0899
Screwdriver, Pozidriv, stubby

Screwdriver, offset

Socket set, 1/4-inch drive

Soldering iron 8690-0011
Soldering iron tip 8690-0021
Steel rule, 6-inch 8750-0001
Tape, masking 0460-0030
Wire strippers 8710-0058
Wrench, 7/16-inch box 8720-0017
Wrench, torque, 0 - 12 inch-pounds 15635-2653
Wrench, torque, 30 - 200 inch-pounds 8710-1007
Cleaning sleeves (w/handle) 9310-5074

*Do not substitute.

Isopropy! alcohol is a restricted article
(flammabile liquid). Transport in accordance
with Department of Transportation Regula-
tions, Title 49, parts 171 — 177 (Hazardous
Materials).

2-7. SPECIAL TEST EQUIPMENT

The only special test equipment required for maintenance
is the Disc Service Unit. The Disc Service Unit (DSU) com-
ponents include the following items and are depicted in
figure 2-1.

a. DSU Test Module, part no. 13354-60005

b. Head Alignment PCA, part no. 13354-60110
¢. 20-Pin Jumper Cable, part no. 13354-60013
d. 50-Pin Jumper Cable, part no. 13354-60012

7925

The DSU test module simulates controller signals which
are applied to the disc drive and processes disc drive re-
sponses for display. Simulated signals are produced either
manually or automatically to operate the disc drive under
both static and dynamic conditions. All operations, includ-
ing read and write, are limited to addressing and acces-
sing. The actual writing of data is not performed and
during a read operation, the DSU test module does not
decode any data. Disc drive faults that occur during any
operation are displayed by the light-emitting diodes which
are located on the operator panel.

In the automatic mode (functions 1, 2, and 3), the DSU test
module provides the means to automatically perform al-
ternate, incremental, or random seek operations. These
capabilities are used to exercise the disc drive to relax any
mechanical stresses, and to permit an adjustment of the
seek time.

The index sequences (functions 4, 5, and 6) are used for the
circumferential alignment of the heads.

In the alignment mode (function 7), the DSU test module
provides the means to automatically seek a specific
cylinder while displaying a dimensional offset. These
capabilities are used to align the data heads.

In the manual mode (function 8), the DSU test module
provides the means to manually program cylinder addres-
ses, head and sector addresses, unit addresses, and offset
information onto the control bus lines and the disc drive
functions onto the tag bus lines. These capabilities are
typically used for off-line checkout of the disc drive.

A three-digit numerical display is provided on the DSU
test module for measuring seek time, delay between seeks,

Table 2-2. Special Tools

HP PART NO.
NAME OR
HP PRODUCT NO.
Air Pressure Measuring Gauge 0101-0374
Cam Alignment Assembly 13354-60001
CE Pack Assembly 13357A

13354-60003
13354-20007
13354-20009
13354-20008
13354-60002
13354-60025
13354-60023
13354-60014
07920-20086

Extender Board

Head Alignment Tool

Head Installation Tool
Head Initial Position Tool
Spindle Logic Extender
Head Extender Cable
Head Loading Tool

Fault Indicator Assembly
Pack Lock Lubrication Tool

Socket 8710-1239
Torque Wrench 8710-1240
Standoff 2510-0115

07920-20090
07920-60091
07925-60009

Wrench-Retainer
Hub Locking Bushing
Thermometer
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TORQUE WRENCH
P/N 1535-2653

POSIDRIV® BIT
P/N 8710-0915

EXTENSION BAR
P/N 8710-1132

1/4-INCH BIT
P/N 1535-2652

DSU TEST MODULE
P/N 13354-60005 ! o
HEX HEAD DRIVER
P/N 8710-1145

DATA DISC PACK IN
CARRYING CASE
HP 13356A (DISC PACK ONLY)

HEAD INSTALLATION TOOL
P/N 13354-20009

HEAD EXTENDER TOOL

HEAD ALIGNMENT PCA
P/N 12995-60038

P/N 13354-60110

20-PIN JUMPER CABLE .
P/N 13354-60013
50-PIN JUMPER CABLE
P/N 13354-60012

CE DISC PACK IN
CARRYING CASE
HP 13357A

HEAD LOADING TOOL
P/N 13354-60023

PACK LOCK

P/N 07920-20086

1/0 SECTOR PCA
P/N 07925-60001
(Option 035 only)

HEAD CAM ALIGNMENT TOOL
P/N 13354-60001

7311-44C
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RS T

TORQUE WRENCH
P/N 8710-1240

TORQUE WRENCH
P/N 8710-1007

USER’'S MANUAL

WRENCH-RETAINER
P/N 0792020090 P/N 07925-90911
B INSTALLATION MANUAL
SOCKET P/N 07925-90912
SERVICE MANUAL
P/N 07925-90913

P/N 8710-1239

o
HUB LOCKING BUSHING
P/N 07920-60091

FAULT INDICATOR
SERVICE ADAPTER
P/N 13354-60014

AIR PRESSURE
MEASURING GAUGE
P/N 0101-0374

THERMOMETER
P/N 07925-60009

AIR PRESSURE
PROBE ASSEMBLY
P/N 12995-60013 §

LUBRICATION TOOL

HEAD ALIGNMENT TOOL
P/N 13354-20007

HEAD INITIAL
POSITION TOOL
P/N 13354-20008

: EXTENDER BOARD
P/N 13354-60003

SPINDLE LOGIC EXTENDER
P/N 13354-60002
Figure 2-1. Special Service Tools

2-3/2-4
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and head alignment. In addition, a meter is provided for
measuring radial head alignment. In the manual mode,
the state of each of the control bus lines and tag bus lines
is displayed on LED’s.

Instructions for using the DSU for alignment and adjust-
ment are provided in sectionIII of this manual and an
off-line checkout procedure in which the DSU is used is
provided in section IV.

2-8. DSU CONTROLS AND INDICATORS. The
following paragraphs describe the controls and indicators
for the DSU (figure 2-2).

Toggle switches — Twenty toggle switches that are used
for seek, alignment, and manual functions of the DSU. For

Maintenance

alternate and incremental seek operations, the switches
are divided into two groups of 10 switches each. Each
group is used to select a cylinder address in binary form
for alternate seek operations. For the incremental seek
operations, only the bottom 10 switches are used for select-
ing cylinder addresses.

The center column of placarded information relating to
the switches includes VFY, H8 (C11), H4, H2, and H1, and
S32, 816, S8, S4, S2, and S1. The VFY function is not used
for the HP 7925. The labels H8 (C11), H4, H2, and H1 are
used with the head alignment and manual functions. The
toggle switches select the desired data head in binary
form.

REF 7300-11

Figure 2-2. DSU Test Module, Controls and Indicators
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The labels S32, S16, S8, S4, S2, and S1 are used with the
manual function. The toggle switches select the desired
sector for operation.

The right-hand column of labels is used in the manual
mode. Switches T1 through T3 set the tag bus commands
and switches CO through C15 set the control bus
commands.

LED Indicators — Twenty indicators used in conjunction
with the toggle switches. When a switch is set to the right,
the corresponding LED lights indicating that the switch
line is active. The indicators also display the states of the
tag bus and control bus.

STOP Pushbutton — Momentary contact switch that stops
an operation in progress.

START Pushbutton — Momentary contact switch that
starts an operation, or in the manual mode, provides the
strobe (STB) as long as actuated.

DELAY Control — Varies time between seek operations
from one millisecond (MIN) to 1.2 seconds (MAX).

Digital Display — Three-digit display that indicates head
offset in 6.3 microinch increments. If head offset is out of
range, two decimal points on the left and center digits
light. For seek operations, the display reads out time in
milliseconds. :

HEAD ALIGNMENT Meter — Analog meter is used dur-
ing head alignment. The meter displays head offset in
6.3-microinch increments. Each minor division represents
12.5 microinches. (See figure 2-3.)

J—
,"\ 62.5 MICROINCHES

(|)

1 DIVISION = 12.5 MICROINCHES ‘

1/2 DIVISION = 6.3 MICROINCHES l_.|‘ /
0

7301-29
Figure 2-3. Head Alignment Meter Calibrations
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2-9. DSU OPERATION. The operating functions
of the DSU using the controls and indicators are described
in the following paragraphs.

FUNCTION 1 — ALTERNATE SEEK. This function is
used to exercise the disc drive. The toggle switches are
used to select the cylinder addresses for the seek opera-
tion. The top 10 switches are used to select the first cylin-
der address and the bottom 10 switches are used to select
the second cylinder address. When the START pushbutton
is pressed, the heads seek home (cylinder 0) then go to the
first cylinder address. When the heads reach the first
address, a seek to the second address is performed. This
operation continues until the STOP pushbutton is pressed
or the function is changed. If either address is greater than
822, the heads will remain at the address within range. If
both addresses are out of range, only the seek home opera-
tion will be performed. Seek delay time is adjusted by the
DELAY control.

Note:  All operations are terminated when the
FUNCTION switch is set to any other
position.

FUNCTION 2 — INCREMENTAL SEEK. The bottom
10 switches are used to set the address increment the drive
will seek. When the START pushbutton is pressed, the
heads seek home and then will proceed to the next ad-
dress. The next address is determined by the present ad-
dress plus the address number set on the toggle switches.
The incremental seek begins at cylinder zero and progres-
ses to the next higher address until the highest cylinder
number selected is an out-of-range address. When the
out-of-range address is reached, the next seek will be the
present address less the number set on the toggle
switches. Seek delay time is adjusted by the DELAY
control.

FUNCTION 3 — RANDOM SEEK. Cylinder addresses
are generated with a pseudo random sequence provided by
the DSU. When the START pushbutton is pressed, the
heads seek home then progress through the random
sequence. The sequence continues until the STOP
pushbutton is pressed or the function is changed. The seek
time delay is adjusted by the DELAY control.

FUNCTIONS 4, 5, and 6 — INDEX SEQUENCES. These
functions are used for the circumferential alignment of the
heads.

FUNCTION 7 — HEAD ALIGNMENT. This function is
used to align the data heads. The data head offset to be
displayed on the meter and digital display are selected by
the four toggle switches denoted by H8 (C11), H4, H2, and
H1. When the START pushbutton is pressed, the heads
seek home then seek to track 490. The head offset is
displayed in 6.3-microinch units on the meter and digital
display.
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FUNCTION 8 — MANUAL. This function is used to
operate the disc drive manually. Tag bus commands are
entered by toggle switches T0 through T3. Head selection
is accomplished with switches H8 (C11), H4, H2, and H1,
and sector is selected using switches labeled S32, S16, S8,
S4, S2, and S1. When the START pushbutton is pressed
the operation begins. Indicator LED’s CO through C15
display the state of the control bus. The tag bus commands
are listed on the front panel of the DSU and described in
Section I, Theory of Operation. Also, the control bus func-
tions are described in section I.

2-10. PREVENTIVE MAINTENANCE

Table 2-3 provides preventive maintenance routines for
the disc drive. These routines are to be performed every
six months. However, if the disc drive is installed in an
environment that contains abnormal amounts of dust,
smoke, oil vapor, or other foreign matter, the routines
should be performed more frequently.

Preliminary steps are included to provide guidelines for
preparing the disc drive for service. References are made
to Section V, Removal and Replacement, for any dis-
assembly that is required. In addition to the routines con-
tained in table 2-3, detailed preventive maintenance pro-
cedures are also included.

When the preventive maintenance has been completed
and the disc drive has been restored to an operating condi-
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tion, perform an operational checkout using the appropri-
ate diagnostic tests or the off-line checkout given in
Section IV, Troubleshooting.

2-11. GENERAL CLEANING
INFORMATION

To ensure trouble-free operation, the disc drive should be
kept free of unusual amounts of contaminants. When the
results of an inspection indicate that excessive amounts of
smoke, dust, oil vapor, or other foreign matter are present,
a general cleaning is required. Refer to table 2-1 for the
appropriate cleaning materials, ensuring that only the
specified brands and types are used.

2-12. PRELIMINARY STEPS

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activities to
service-trained personnel.

Before performing any or all of the preventive mainte-
nance routines given in table 2-3 and in the preventive
maintenance procedures, perform the following prelimi-
nary steps:

Table 2-3. Preventive Maintenance Routines

ITEM

ROUTINE

Absolute Filter and Prefilter

Data and Servo Heads

Head Cables and Connectors

Carriage Rails and Bearings

Spindle and Pack Chamber
graph 2-17.)

Spindle Ground Contact and Spring

Power Supplies

Mainframe Switches and Solenoids
Adjustment.)
Alignment of all adjustable parameters

Indicators

Pack Lock Lubrication

Measure absolute filter output air pressure. Refer to paragraph 2-13. Re-
place as necessary. (Refer to Section V, Removal and Replacement.)

Inspect for contamination. (Refer to figure 2-6.) Clean as necessary.
(Refer to paragraph 2-15.)

Inspect for looseness and/or damage. Replace as necessary.

Clean as required. (Refer to paragraph 2-16.) Inspect bearings for exces-
sive wear and ease of operation.

Remove all foreign particles and clean as necessary. (Refer to para-
Inspect spindle ground contact and spring for excessive wear and/or
looseness. Replace as necessary.

Check all power supply voltage values. (Refer to paragraph 4-3.)

Inspect for proper operation. (Refer to Section lll, Alignment and
Check alignment of all adjustable parameters. If necessary, adjust. (Refer
to Section Ill, Alignment and Adjustment.)

Inspect for proper operation. Replace as necessary. (Refer to Section V,
Removal and Replacement.)

Perform the pack lock lubrication procedure. (Refer to paragraph 2-14.)
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a. Remove and store disc pack. Ensure that the disc pack
is stored in the proper storage container.

b. Disconnect the ac power cord from the main power
source.

c. Remove front and rear doors.

d. Remove the side panels and shroud. (Refer to Section
V, Removal and Replacement.)

Note: Remove components only to the extent
necessary to gain adequate access for

servicing.

e. Record the date the preventive maintenance was per-
formed on the preventive maintenance label. If a new
label is needed, a new one (HP part number 7120-7288)
can be ordered from the nearest HP Sales and Support
Office.

f. Proceed with the preventive maintenance procedures.

2-13. SERVICING THE AIR CIRCULATION

SYSTEM

Servicing the air circulation system consists of measuring
the air pressure at the outlet on the pack loading assem-
bly, and periodic replacement of the prefilter and/or the
absolute filter. To measure the absolute filter air pressure,
proceed as follows:

a. Remove the shroud. (Refer to Section V, Removal and
Replacement.)

b. Connect the power panel assembly power cord to a
source of ac power.

c. Set the power distribution unit circuit breaker to ON
and the disc drive DISC switch to the on position.

d. Install a scratch pack and close the pack chamber
door.

e. On the disc drive, set the RUN/STOP switch to RUN
and wait until the heads load.

f.  Using the air pressure measuring gauge with the air
pressure probe assembly, place the probe over the air
pressure outlet. (See figure 2-4).

g. Observe the air pressure. Check that air pressure is
equal to or greater than the minimum acceptable
limits given below:

MINIMUM
LINE NORMAL ACCEPTABLE
FREQUENCY OPERATION LIMITS
(Hz) (Inches of water) (Inches of water)
50 > 0.30 0.30
60 > 0.30 0.30

Note:  Meter may peg when filter is new.
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h. Set RUN/STOP switch to STOP, DISC switch and
circuit breaker to OFF, and disconnect power cord
from source of ac power.

i.  If observed air pressure is less than minimum accept-
able limits, remove and inspect the prefilter.

J. If the prefilter is dirty, replace the prefilter. (Ensure
that the prefilter airflow direction arrow is facing in
the proper direction.)

k. After replacing the prefilter, remeasure the air
pressure.

1. If the air pressure remains below acceptable limits
after the prefilter has been replaced, replace the abso-
lute filter. (Refer to Section V, Removal and
Replacement.)

m. Replace the shroud.

2-14. PACK LOCK LUBRICATION

Pack lock (2, figure 6-5) lubrication is performed at every
preventive maintenance interval. The pack lock lubrica-
tion tool (part no. 07920-20086) and the lubricant (part no.
6040-0084) are required to perform this procedure.

WARNING

The lubricant (part no. 6040-0084)
used in this procedure can cause
painful eye irritation upon contact
and for some people skin inflamma-
tion (dermatitis). When using this
lubricant, hand protection (latex
gloves) should be worn and care
should be taken to keep the lubricant
away from eye tissue.

Note: If the lubricant (part no.
6040-0084) gets on the
skin, a waterless hand
cleaner is recommended to
remove the lubricant.

a. If the disc drive is operating, set the RUN/STOP
switch to STOP.

b. Allow the spindle to halt (approximately 30 seconds).
The DOOR UNLOCKED indicator will light, which
means that the spindle has stopped rotating, the door
unlock solenoid is energized, and it is safe to open the .
pack chamber door.

c. Remove and store the disc pack. Be sure to leave the
pack chamber door open.

d. Disconnect the ac power cord from the ac mains
power.
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7311-48

Figure 2-4. Measuring Absolute Filter Air Pressure

e. Use a Q-tip to remove any old lubricant in the pack
lock that is not on the threads.

f. Apply the lubricant (part no. 6040-0084) to the pack
lock lubrication tool. The lubricant should be applied
to fill all the threads flush to the top of the thread.
(Refer to figure 2-5.) Use a Kimwipe tissue to remove all
excess lubricant from the threads. Use a Q-tip to
remove any lubricant from the clearance hole in the
pack lock lubrication tool.

g. While applying a slight upward pull on the tool, screw
the pack lock lubrication tool into and out of the pack
lock three times. Applying a slight upward pull in-
sures the lubricant is applied where it is needed.

h.

Clean the lubricant from the pack lock lubrication
tool with a Kimwipe tissue.

Use a Q-tip to remove any lubricant in the pack lock
that is not on the threads.

Use a Q-tip to apply a light coat of lubricant on the top
of the release pin in the pack lock.

(1) Depressthe pack lock and, using a Q-tip, apply a
thin coat of lubricant to the two inside surfaces of
the pack lock retainer that mate with the flats on
the pack lock.

(2) Release the pack lock and wipe off any excess
lubricant from the top of the pack lock.

29
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FILL LUBRICANT TO
( TOP OF THREADS

CLEARANCE HOLE

REF 7311-72
Figure 2-5. Pack Lock Lubrication Tool

(3) Continue to depress and release the pack lock
until all excess lubricant has been removed.

1. Reconnect the ac power cord to the ac mains power
and close the pack chamber door.

2-15. CLEANING DATA AND SERVO

HEADS

When inspection reveals contamination on the data and
servo heads (see figure 2-6), clean as follows:

CAUTION

Use only the cleaning sleeve and filtered
isopropyl alcohol specified in table 2-1.
Use of other material mayleave a residue
that could cause damage.

a. Place a cleaning sleeve on the end of the cleaning
handle. (See figure 2-7.)

b. Dampen the cleaning sleeve with filtered 91-percent
isopropyl alcohol.

CAUTION

Avoid applying excessive pressure to the
gimbal area of the head while cleaning.
Excessive pressure may alter the flying
characteristics of the head which were
precision set at the factory.

¢. Clean each head by placing the prepared head clean-
ing tool between the surfaces, then gently wipe the
head face. Use only sufficient pressure to thoroughly
wet the head and remove contamination.

d. Replace the cleaning sleeve on the cleaning handle
with a clean dry sleeve.

2-10
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e. Carefully remove any remaining contamination from
the head surfaces.

CAUTION

Never place an inspection mirror
between the heads or allow the mirror to
touch the heads. The head flying charac-
teristics may be altered or damaged.

f. Using an inspection mirror, verify that all signs of
contamination have been removed. If the contamina-
tion cannot be removed, replace the head. (Refer to
Section V, Removal and Replacement.)

2-16. CLEANING CARRIAGE RAILS
AND BEARINGS

It is important that the carriage bearings and rails are
clean in order to maintain the accuracy of the disc drive.
The carriage bearings and rails should be inspected at
every disc drive preventive maintenance interval. To in-
spect and clean the bearings and rails, proceed as follows:

CAUTION

Use care in loading the heads onto the
head loading tool. Allowing the heads to
contact each other may cause damage.

a. Position the head loading tool so that, as the heads
slide from the actuator-mounted head cams, the heads
will rest on the proper locations of the head loading
tool.

b. Manually depress the carriage latch and move the
carriage forward.

c¢. Manually move the carriage along the carriage rail
and inspect the rails and bearing surfaces for signs of
contamination. Roughness or resistance in the car-
riage travel indicates cleaning is necessary.

CAUTION

When cleaning the carriage bearings, do
not allow the alcohol to flow on the sides
of the bearings. Alcohol destroys the
bearing lubricant which will cause dam-
age to the disc drive.

d. Use cotton swabs slightly dampened with filtered 91-
percent isopropyl alcohol (use only HP part no. 8500-
0559) to clean the length of both rails and the grooves
of the three bearings.

e. Push the carriage back to the latched position. The
head loading tool will fall free.
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TYPE OF CONTAMINATION:

NONE, IDEAL HEAD CONDITION.

CAUSE:

NEW HEAD OR MINIMAL OPERATION
IN A CLEAN ENVIRONMENT.

REMEDY:

NONE .

TYPE OF CONTAMINATION:

OXIDE BUILDUP ON TRAILING EDGE (DOWN HEAD SHOWN).
TYPICAL OPERATING CONDITION.

CAUSE:

NEW MEDIA OR MANY HOURS OF OPERATION.

REMEDY:

CLEAN AS OUTLINED IN PARAGRAPH 2-15.

TYPE OF CONTAMINATION:

ABRASION AND PARTICULATE.

CAUSE:
MEDIA IS ABRASIVE OR EXCESSIVE MECHANICAL RUNOUT EXISTS.

REMEDY:

REPLACE DEFECTIVE HEAD AS OUTLINED IN PARAGRAPH 5-18.
A DELAY IS PERMISSIBLE, IF WIDTH OF ABRASION IS LESS THAN
0.13-cm (0.05-in.}

TYPE OF CONTAMINATION:

ABRASION AND PARTICULATE.
CAUSE :
EXCESSIVE OPERATION ON ABRASIVE MEDIA. AIR FLOW

RESTRICTED AND/OR CONTAMINANTS PRESENT IN AIR
CIRCULATION

REMEDY:

REPLACE DEFECTIVE HEAD AS OUTLINED IN PARAGRAPH 5-18.
REPLACE MEDIA. CHECK ABSOLUTE FILTER SEAL AND
MEASURE ABSOLUTE FILTER OUTPUT AIR PRESSURE AS
OUTLINED IN PARAGRAPH 2-13.

REF 7300-12(1) THRU (4 .
M “ Figure 2-6. Examples of Head Contamination

2-11
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CLEANING SLEEVE

CLEANING
HANDLE

7301-15B

Figure 2-7. Prepared Head Cleaning Tool

2-12
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2-17. CLEANING THE SPINDLE
ASSEMBLY AND PACK CHAMBER
ASSEMBLY

To clean the spindle assembly and pack chamber assem-
bly, proceed as follows:

CAUTION

Exercise care to ensure that masking
tape adhesive is not left on any surfaces.
Residue adhesive will allow contamina-
tion to accumulate.

a. Using masking tape, lightly apply adhesive side of
tape to all exposed surfaces of the spindle to remove
foreign matter.

b. Using a Kimwipe dampened with 91-percent isopro-
pyl alcohol, wipe clean the spindle assembly.

c. Using masking tape, lightly press adhesive side of
tape to all exposed surfaces of pack chamber assembly
and door. Then wipe clean with a Kimwipe tissue
slightly dampened with filtered 91-percent isopropyl
alcohol.
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‘SECTION

3-1.  INTRODUCTION

_WARNING.

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activities to
service-trained personnel.

This section contains step-by-step alignment procedures
for the disc drive. The procedures are divided into two
categories; the first category is devoted to the alignment
and adjustment procedures that do not require the use of
the disc service unit (DSU) and the second category cov-
ers the procedures that require the use of the DSU. Align-
ment and adjustment procedures are to be performed only
after a repair has been made, or when specified param-
eters are out of tolerance. Do not perform any adjustment
unless necessary.

3-2. SERVICE ADJUSTMENTS NOT
REQUIRING THE DSU

The switches, solenoids, and carriage latch and detector
assembly are the only components and assemblies that do
not require the use of the DSU for adjustment.

3-3. DOOR LOCK ASSEMBLY

To avoid dangerous electrical shock,
do not perform the following proce-
dure until the mains power is re-
moved from the disc drive.

The door lock assembly consists of the door unlock so-
lenoid, the door closed switch, and the door locked switch,
all of which are mounted on a single frame. If a component
on this assembly fails, the entire assembly is replaced
from the service kit and the defective assembly is repaired
after the disc drive has been restored to operation. Nor-
mally, the switches and solenoid are not adjustable, how-
ever, it is possible to position the switches and solenoid
slightly after replacement. Paragraphs 3-4 and 3-5 de-
scribe the methods for adjusting the switches and solenoid.

3-4. DOOR UNLOCK SOLENOID. Be sure to re-
move the ac power from the disc drive when performing
this procedure.The door unlock solenoid electro-
mechanically latches or unlatches the pack chamber door.
When the solenoid is replaced, ensure that the latch lever,
which is connected to the solenoid, operates freely. Manu-
ally operate the solenoid to determine if any physical
binding is present. If the lever is binding, loosen the two
screws that secure the solenoid and position the solenoid
to gain free operation of the latch lever. Then tighten the
solenoid screws.

3-5. DOOR CLOSED AND DOOR LOCKED
SWITCHES. The function of the door closed switch (20, fig-
ure 6-4) is to detect a door closed condition. To check or adjust
the door closed switch after replacement, proceed as follows:

a. Disconnect the ac power cord from the ac mains
power.

b. ‘ Remove the shroud. (Refer to paragraph 5-3.)

c. Disconnect the cable attached to the connector assembly
(31).

d. Using an ohmmeter, measure the resistance between
pins 5 and 6 on the connector assembly (refer to
figure 3-1).

e. Close the pack chamber door. An open circuit condi-
tion (infinite resistance) should be detected by the

BllcXcXolR
lIeXoXolill
oJoJo)

Figure 3-1. Connector Assembly

31
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f.  Open the pack chamber door by pushing down on the
latch lever (12, figure 6-4). A short circuit condition (zero
resistance) should be detected by the ohmmeter.

g. If the above checks are not correct, the switch must be
adjusted as described in step h. If the above checks are
correct, the switch is properly adjusted. Proceed to
step i.

h. Loosen the two screws (21) which secure the switch and
reposition the switch. Repeat steps d through g.

i. Attach the cable to the connector assembly, replace
the shroud, and restore the ac power.

The door locked switch (15, figure 6-4) detects whether the door
unlock solenoid (14) has locked or unlocked the pack chamber
door. When the solenoid is energized, the door should be
unlocked and the switch closed. To check or adjust the door
locked switch after replacement, proceed as follows:

a. Disconnect the ac power cord from the ac mains
power.

b. Remove the shroud. (Refer to paragraph 5-3.)

c. Disconnect the cable attached to the connector assembly
(31).

d. Using an ohmmeter, measure the resistance between
pins 1 and 2 on the connector assembly (refer to
figure 3-1).

e. Close the pack chamber door. An open circuit condi-
tion (infinite resistance) should be detected by the
ohmmeter.

f.  Push down onthelatchlever(12, figure 6-4). A short circuit
condition (zero resistance) should be detected by the
ohmmeter.

g. If the above checks are not correct, the switch must be
adjusted as described in step h. If the above checks are
correct, the switch is properly adjusted. Proceed to
step 1.

h. Loosen the two screws (16) which secure the switch and
reposition the switch. Repeat steps d through g.

i.  Attach the cable to the connector assembly, replace
the shroud, and restore the ac power.

3-6. CARRIAGE LATCH AND DETECTOR
ASSEMBLY

The carriage latch and detector assembly requires
adjustment only if the assembly has been replaced. To
adjust the carriage latch and detector assembly, proceed
as follows:

a. Remove the power cord from the ac mains power.

3-2
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b. Loosen the two retaining screws securing the assem-
bly to the face of the actuator assembly.

c. Position the assembly so that the carriage-back flag
on the coil and carriage assembly travels through the
approximate center of the photoswitch light path, en-
suring that there is no contact between components.

d. Tighten the retaining screws.

CAUTION

To avoid damage to the disc drive, do not
move the carriage out more than 1.3 cm
(0.5 in.).

e. Check the latching action by pressing in the solenoid
plunger and slightly pulling out the carriage. Then
press in the carriage and latch the assembly. Ensure
that the latching action is smooth. Connect the power
cord to the ac mains power.

3-7. HEAD CAM ALIGNMENT

The head cam alignment procedure is performed
whenever a head cam or head cam support is replaced. To
adjust the head cams, proceed as follows:

a. Remove the power cord from the ac mains power.
Remove the shroud. (Refer to paragraph 5-3.) Remove
the pack chamber assembly. (Refer to paragraph 5-9.)

b. Install the head cam alignment tool, part no. 13354-
60001, on the spindle hub. (See figure 3-2.) Ensure that
thehead cams mate with the head cam alignment tool.

c. If the head cams require adjustment, perform sub-

steps (1) through (3), otherwise proceed to step d.

(1) Loosen the two screws (12, figure 6-7) on the two
head cams (11).

(2)  Adjust the head cams to position with the head
cam alignment tool. (See figure 3-3.)

(3) Tightenthehead cam securing screws (12, figure
6-7) to 7 inch-pounds.

d. Remove the head cam alignment tool.

e. Replace the pack chamber and the shroud. Restore ac
power to the disc drive.

3-8. SERVICE ADJUSTMENTS
REQUIRING THE DSU

The DSU is required to perform the velocity command
gain adjustment and data head alignment. An installation
procedure for the DSU, an exercising procedure for the
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LOOSEN KNURLED SCREWS

EIEIEIE

INSTRUCTIONS

SLIDE ALIGNMENT TOOL ONTO SPINDLE HUB
ENSURE THAT ALIGNMENT TOOL BUTTS UP AGAINST CAMS
SECURE ALIGNMENT TOOL ON SPINDLE HUB, USING KNURLED SCREW

Figure 3-2. Use of Head Cam Alignment Tool

disc drive, and all alignment and adjustment procedures
which require the use of the DSU are provided in the
following paragraphs.

3-9. INSTALLING THE DSU

Adjustments requiring the DSU are
performed with power supplied to
the disc drive, and protective covers
removed. Such maintenance should
be performed only by service-trained
personnel who are aware of the
hazards involved (for example, fire
and electrical shock).

To install the DSU, proceed as follows:

a. Disconnect the ac power cord from the ac mains
power.

b.

Remove the shroud from the disc drive enclosure.

Loosen the three screws that secure the preamp shield and
remove the shield.

Disconnect the interconnect cable from J1 on 1/0
sector PCA-A2.

Loosen the two screws that secure the card cage
cover and cable mounting bracket to the card cage
and remove the cover and mounting bracket.

Insert head alignment PCA, part no. 13354-60110, into
card slot Al. (See figure 3-4.) Ensure that the PCA is
correctly oriented, then firmly seat the PCA in the recepta-
cle. The component side of the PCA must face toward the
right side of the card cage as viewed from the front.

Hang the DSU Test Module, part no. 1335460005, on the
top outer edge of the card cage.

3-3
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INSTRUCTIONS

(1] LOOSEN FOUR HEAD CAM SCREWS
[2] SEAT HEAD CAMS AGAINST SIX ALIGNMENT TOOL PINS
E' TIGHTEN HEAD CAM SCREWS

3-4

Figure 3-3. Head Cam Tool Alignment

Connect the 50-pin jumper cable, part no. 13354-60012,
between the 50-pin connector on the DSU and J1 on I/0
sector PCA-A2.

Connect the 20-pin jumper cable, part no. 13354-60013,
between the 20-pin connector on the DSU and the 20-pin
connector on the head alignment PCA.

CAUTION

Do not plug or unplug any cables from
the data heads to read/write
preamplifier PCA-A6 or from the servo
head to track follower PCA-A5 or from
the head alignment PCA to read/write
preamplifier PCA-A6 while the heads
are loaded. Incorrect information can be
written on the disc.

Connect the head cable connector from the head align-
ment PCA to the head connector located at the top or
read/write preamplifier PCA-A6.

Connect the primary power cord to the ac mains power.

3-10. EXERCISING THE DISC DRIVE

After the DSU has been installed, the disc drive should be
exercised to relax any mechanical stresses. This is particu-
larly important when one of the mechanical assemblies
has been replaced. To exercise the disc drive, proceed as
follows:

a. Install the DSU as outlined in paragraph 3-9.

b. Set the RUN/STOP switch to STOP and the DISC
switch to the on position.

c. Install a scratch pack in the pack chamber assembly.

d. On the disc drive, set the RUN/STOP switch to RUN.
Set the unit select switch to 0 (zero).

e. On the DSU, set the FUNCTION switch to position 3
(RANDOM SEEK).

f.  On the DSU, rotate the DELAY potentiometer fully
clockwise to MAX.
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Note:  With the DELAY potentiometer set to i.  If one of the assemblies has been replaced, allow the
MAX, a maximum delay between seek disc drive to run for at least one minute, otherwise
operations is introduced. allow the drive to run for at least 5 seconds.

g. On the DSU, press the START pushbutton and allow j. On the DSU, press the STOP pushbutton.
the disc drive to perform a series of random seek
operations.

3-11. VELOCITY COMMAND GAIN
ADJUSTMENT

h. After several seek operations have been performed,
rotate the DELAY potentiometer fully counter-
clockwise to MIN. The only electrical adjustment requiring the use of the

DSU is the velocity command gain adjustment. To perform

this adjustment, proceed as follows:

Note: With the DELAY potentiometer set to
MIN, a minimum delay between seek
operations is introduced. a. Exercise the disc drive as outlined in paragraph 3-10.

7301-16B

Figure 3-4. DSU Installed
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Note:

The following adjustments are per-
formed with power supplied to the
disc drive, and protective covers re-
moved. Such maintenance should be
performed only by service-trained
personnel who are aware of the
hazards involved (for example, fire
and electrical shock).

Remove the terminal block cover on the power supply.

Using an HP 970 Digital Voltmeter (or equivalent
battery-operated voltmeter, for isolation from AC
ground paths), measure the voltage across terminals 1
and 4 on TB1 of the power supply (refer to figure
4-23). Also note the power supply strapping by com-
paring the strapping on TB1 with the strapping
shown in figure 4-23. These measurements will be
used to determine the seek time adjustment range.

On the DSU, set the FUNCTION switch to position 1
(ALTERNATE SEEK).

On the DSU, select cylinder address 0 on the top ten
switches (all 10 switches set to the left).

With the lower bank of switches, select cylinder ad-
dress 822 (switches 512, 256, 32, 16, 4, and 2 set to the
right).

On the DSU, press the START pushbutton and allow
the disc drive to alternately seek between cylinders 0
and 822.

On the DSU, rotate the DELAY potentiometer until
the seek time from cylinder O to cylinder 822 (forward
seek operation) can be differentiated from the seek
time from cylinder 822 to cylinder 0 (reverse seek
operation).

The two seek times will probably be
different.

For both forward and reverse seek operations, observe
the digital displays to ensure that the seek time is in
the range specified in the following table and that the
deviation between forward and reverse seek times is
3.0 milliseconds or less. Use the values measured in
step ¢ to determine the proper seek time range.

7925
STRAPPING LINE
OF THE VOLTAGE SEEK
POWER (Vac, as TIME
SUPPLY measured RANGE
(Vac) in step c¢) (milliseconds)
100 90 to 95 46.0 to 49.0
96 to 100 45.5 to 48.5
101 to 105 45.0 to 48.0
120 108 to 110 46.0 to 49.0
111 to 115 45.0 to 48.0
116 to 120 445 to 47.5
121 to 126 44.0 to 47.0
220 198 to 200 46.5 to 49.5
201 to 210 45.5 to 48.5
211 to 220 45.0 to 48.0
221 to 230 44.5 to 47.5
240 216 to 220 46.0 to 49.0
221 to 230 45.0 to 48.0
231 to 240 44.5 to 47.5
241 to 252 44.0 to 47.0
Note: The seek time adjustment is set for

the best overall operation of the disc
drive and this time setting will vary
for each disc drive. The best opera-
tion of the disc drive does not neces-
sarily mean the shortest seek time.
If necessary, adjust VC GAIN poten-
tiometer A3R33 on servo PCA-A3
until the values are within the
specified range.

j- On the DSU, press the STOP pushbutton.

k. On the disc drive, set the RUN/STOP switch to STOP.

1. Replace the terminal block cover on the power supply.

3-12. HEAD ALIGNMENTPROCEDURES

The head alignment proceduresinclude the circumferential
alignment check, circumferential alignment, servo head
alignment, data head alignment, and data head alignment
check. Also, a warmup procedureisincluded which mustbe
performed before the alignment procedures or the align-
ment checks can be performed. (See figure 3-5 for head
alignment locations.)

The servo head alignment procedure should be performed
only when necessary. After the servo head has been
aligned, the data heads must be checked for alignment,
and aligned as necessary. Do not attempt to align the
data heads unless the servo head has been replaced, one
or more data heads have been replaced, the data head
algnment check, or circumferential alignment check
reveals that a head is out of the allowable tolerance.
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Figure 3-5. Data Head Alignment Locations

3-13. WARMUP. The warmup is performed to allow
for temperature stablization before proceeding with head
alignment or head alignment check. To perform the warm-
up, proceed as follows:

a. Installthe DSU asoutlined in paragraph 3-9. Hook the
liquid crystal thermometer to the outside of the front
door (6, figure 6-1), as shown in figure 3-6.

b. Install the HP 7925 CE Disc Pack (13357A) in the disc
drive.
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N
)
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REF 7301-80 )
Figure 3-6. Thermometer
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c. On the disc drive, set the READ ONLY switch to the
protected position (e), the unit select switch to 0
(zero), and the RUN/STOP switch to RUN.

d. Set the DSU to function 3 and rotate the DELAY
control to a position near MIN. Press the START
pushbutton and allow the disc drive to perform ran-
dom seek operations for 5 minutes.

e. Set the DSU to function 7 and press the START
pushbutton. Allow the disc drive heads to remain
positioned at cylinder 490 for 15 minutes before
proceeding.

Note: Do not stop the spindle while the DSU is
set to FUNCTION 7. If the spindle must
be stopped, remove any tools from the
actuator assembly; set the DSU to
FUNCTION 1; press the START
pushbutton, then the STOP pushbutton;
and then set the RUN/STOP switch to
STOP.

Note:  When the DSU is set to function 7 and
the START pushbutton is pressed, en-
sure the meter pointer moves to the far
right, then to the far left, and then back
again. If the meter does not act as de-
scribed, perform the servo head align-
ment. The time required for this cycle is
5 seconds. This operation is referred to as
the 5-second cycle throughout the
alignment procedures.

3-14. CIRCUMFERENTIAL ALIGNMENT
CHECK. This procedure is used to check the circumfer-
ential alignment of the data heads and the servo head.

Note: To test an HP 7925 Disc Drive, the DSU
must have a date code of 1845 or greater.
The date code is located on a tag on the
back of the DSU.

The HP 13357A CE Disc Pack has a circumferential timing
tolerance label attached to the outside cover. (Refer to fig-
ure 3-7.) The information on each label is divided into 3
rows and 9 columns. The columns labeled HO through H8
correspond to the number of the data head in the disc drive
selected by the DSU toggle switches. The rows 0, 410, and
820 are the cylinder numbers of the disc pack selected by
setting the DSU to positions 4, 5, or 6, respectively. The
label gives the range for the DSU digital display reading,
depending on the selection of the data head and the
cylinder position. The first number in each column is the
minimum acceptable digital display reading for the DSU.
The last number in each column is the maximum accept-
able digital display reading for the DSU.

The following procedure verifies circumferential align-
ment by ensuring that the DSU digital display reading is
within the range specified on the CE disc pack label.

3-7
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* CIRCIRFERENTIAL TINING TOLERANCES.

7925 CE PACK  5/N:1B15A00071 TO 160, USE WITH TRK.FOLWR, S-60004

2.7 892,8- 0.8895.7- 3.7 395.4- 3.4 8 92.3- 0.3 £ 93.2- £.2 ¢ 92.7- 8.7 8 93.4- 1 .4

e | o
POSITION 4 D 3 92.7-
POSITION 5 D " % e il
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-4 =3 " - "
L
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o O O O O O

H8 0 0 0 (¢} 0 0 0 0 1
H4 0 0 0 0 1 1 1 1 0
H2 4] 0 1 1 0 0 1 1 0
H1 0 1 0 1 0 1 0 1 0
*For proper test values DSU 0 — Switch set to LEFT
refer to the CE disc | SWITCH POSITIONS 1 — Switch set to RIGHT

pack dust cover.

DSU TOGGLE SWITCH POSITIONS

7311-73
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Figure 3-7. Use of Circumferential Timing Tolerance Label

Perform the warmup procedure. (Refer to paragraph
3-13.) Perform the data head alignment check. (Refer to
paragraph 3-18.)

On the DSU, set the FUNCTION switch to position 4
(Cyl 0).

Select a head using the binary combination of toggle
switches H8, H4, H2, and H1 on the DSU.

On the DSU, press the START pushbutton and note
the time on the digital display. Referring to the cir-
cumferential timing tolerance label on the CE disc
pack, look in the row labeled Cyl 0 and in the column
for the head selected. The digital display reading on
the DSU should be greater than or equal to the first
number and less than or equal to the last number in
the column.

On the DSU, set the FUNCTION switch to position 5
(Cyl 410).

On the DSU, press the START pushbutton and note
the time on the digital display. Referring to the cir-
cumferential timing tolerance label on the CE disc
pack, look in the row labeled Cyl 410 and in the
column for the head selected. The digital display read-
ing on the DSU should be greater than or equal to the
first number and less than or equal to the last number
in the column.

On the DSU, set the FUNCTION switch to position 6
(Cyl 820).

On the DSU, press the START pushbutton and note

the time on the digital display. Referring to the cir-
cumferential timing tolerance label on the CE disc
pack, look in the row labeled Cyl 820 and in the
column for the head selected. The digital display read-
ing on the DSU should be greater than or equal to the
first number and less than or equal to the last number
in the column.

i. Repeat steps b through h for each data head.

j.  If all the heads are within tolerance, the circumferen-
tial alignment is correct.

k. If any or all heads are not within tolerance, refer to
paragraph 3-15.

1. On thedisc drive, set the RUN/STOP switch to STOP.
Remove the CE disc pack from the disc drive.

n. On the disc drive, set the READ ONLY switch to the
unprotected position.

0. Remove the DSU and the head alignment PCA from
the disc drive and then replace all cables removed
during the DSU installation.

p. Replace the shroud on the disc drive enclosure.

3-15. CIRCUMFERENTIAL ALIGNMENT. This
procedure is used to correct the circumferential alignment
of the disc drive. To properly perform this procedure, the
following conditions must be met:

e Use a DSU that has a date code of 1845 or greater.

The date code is located on a tag on the back of the
DsSU.
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o Use the proper circumferential timing data graph.
The proper data graph is determined by:

(1) The part number for the track follower on the
data graph matching the part number on track
follower PCA-A5 in the disc drive.

(2) The HP 13357A CE Disc Pack having a serial
number in the CE pack serial number range
indicated on the data graph.

The circumferential timing data graph is used as an aid to
determine the best solution to correct the circumferential
alignment. (Data graphs can be obtained from the field
service office.) To plot the data on the graph, proceed as
follows:

a. Perform the warmup procedure. (Refer to paragraph
3-13.) Perform the data head alignment check. (Refer to
paragraph 3-18.)

b. On the DSU, set the FUNCTION switch to position 4
(Cyl 0).

c. Select a head using the binary combination of toggle
switches H8, H4, H2, and H1 on the DSU.

d. On the DSU, press the START pushbutton and note
the time on the digital display. Plot this value in the
proper location on the circumferential timing data
graph.

e. On the DSU, set the FUNCTION switch to position 5
(Cyl 410).

f.  On the DSU, press the START pushbutton and note
the time on the digital display. Plot this value in the
proper location on the circumferential timing data
graph.

g. On the DSU, set the FUNCTION switch to position 6
(Cyl 820).

h. On the DSU, press the START pushbutton and note
the time on the digital display. Plot this value in the
proper location on the circumferential timing data
graph.

i. Repeat steps b through h for each data head.

Aftera data graphiscompleted for the disc drive under test,
follow the flowchart in figure 3-8. This flowchart is used in
conjunction with the description of circumferential timing
conditions, table 3-1, and the seven example data graphs,
figures 3-9 through 3-15, to determine the best solution to
correct the circumferential alignment.

A description of the seven possible conditions that can be
observed in the completed data graph for the disc drive
under test is contained in table 3-1.

Alignment and Adjustment

3-16. TRACK FOLLOWER ALIGNMENT. This
procedure should be performed only after the circumfer-
ential alignment shows that the disc drive is out of toler-
ance with a number 1, 2, 3, or 4 condition. (Refer to table
3-1.)

The alignment of the track follower PCA shifts all the
circumferential timing values by the same amount. The
amount of the shift is dependent on the adjustment of the
potentiometer, labeled IND DEL, on the track follower
PCA. To perform this alignment, proceed as follows:

a. Remove the exhaust shield (10, figure 6-1).

b. Perform the warmup procedure. (Refer to paragraph
3-13.)

c. Perform the circumferential alignment procedure.
(Refer to paragraph 3-15.)

d. On the data graph, identify the head and cylinder
position that is farthest out of tolerance (in the shaded
area) and set the DSU to this head (using the binary
combination of toggle switches H8, H4, H2, and H1)
and cylinder (Function Switch set to position 4, 5, or 6)
address.

e. Notethevalueonthedatagraphthatisattheloweror
upper limit for the head and cylinder address identified
in step d.

f.  Onthe DSU, press the start button.

g. Asshown in figure 3-16, adjust the IND DEL potenti-
ometer on the track follower PCA until the value on the
DSU is within tolerance for the head and cylinder
selected.

h. Perform the circumferential alignment check. (Refer to
paragraph 3-14.) If the disc drive does pass, circumfer-
ential alignment is correct and the track follower PCA
is properly aligned. If the disc drive does not pass,
perform the circumferential alignment. (Refer to para-
graph 3-15.)

3-17. SERVOHEADALIGNMENT. Theservohead
normally requires alignment only after replacement. To
align the servo head, proceed as follows:

Do not use any tools on the carriage
assembly while the heads are loaded
unless the DSU has just performed a
function 7 operation and the
5-second DSU head alignment cycle
time is completed. This precaution is
necessary to prevent the carriage
from emergency retracting and
damaging tools, or possibly causing
injury to personnel.

39
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‘ START )

PERFORM THE CIRCUMFER-

ENTIAL ALIGNMENT CHECK.
(Refer to paragraph 3-14.)

CIRCUMFERENTIAL
JIMING TOLERANCES
FOR ALL DATA

BACK UP ALL DATA ASSOCI-
ATED WITH THIS DISC DRIVE
ON A SYSTEM NOT DEPEN-
DENT ON THIS DISC DRIVE.

ADJUST THE IND DEL POTEN-
TIOMETER ON PCA-A5. (Refer
to paragraph 3-16.)

YES

4

PERFORM THE CIRCUMFER-
ENTIAL ALIGNMENT PROCE-
DURE AND RECORD THE
DATA ON THE CIRCUMFER-
ENTIAL TIMING DATA GRAPH.
(Refer to paragraph 3-15.)

END

1S
DATA
GRAPH SIMILAR
TO CONDITION
1,2, 3,

?

A

THIRD
TIME THIS
CONDITION

OCCURRED
?

1S
DATA
GRAPH SIMILAR
TO CONDITION

50OR6
?

YES

NO

CONTACT THE HEWLETT-
PACKARD PRODUCT
SPECIALIST.

REPLACE THE ACTUATOR.
(Refer to paragraph 5-20.)

7311-74A
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Figure 3-10. Data Graph Example 2
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Figure 3-12. Data Graph Example 4
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Alignment and Adjustment 7925

o

VVDHOOT R,

QLAY

Clockwise — causes the values to shift in a positive direction

Counterclockwise — causes the values to shift in-a negative direction

@

7311-81
Figure 3-16. Track Follower Alignment
a. Perform the warmup procedure outlined in paragraph d.  On the DSU, set the FUNCTION switch to position 1
3-13. (ALTERNATE SEEK).

b. D i ition 7.
On the DSU, set the FUNCTION switch to position 7 e.  On the DSU, select cylinder address 822 on the upper

bank of ten switches (switches 512, 256, 32, 16, 4, and
Note: Do not stop the spindle while the DSU 2 set to the right).

is set to FUNCTION 7. If the spindle
must be stopped, remove any tools from

the actuator assembly; set the DSU to f. On the DSU, select cylinder address 896 (illegal ad-
FUNCTION 1; press the START push- dress) on the lower bank of switches (switches 512,
button, then the STOP pushbutton; and 256, and 128 set to the right).

then set the RUN/STOP switch to

STOP.

g. Press the START pushbutton on the DSU. The heads
c. Tighten the servo head to 5 inch-pounds. will go to cylinder 822 and remain at 822.
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7925 Alignment and Adjustment
Table 3-1. Description of Circumferential Timing Conditions
DATA GRAPH DESCRIPTION

Condition 1 Only one head is out of tolerance outside the lower limit. All the other heads are within
tolerance. (Refer to figure 3-9.)

Condition 2 Only one head is out of tolerance outside the upper limit. All the other heads are within
tolerance. (Refer to figure 3-10.) i

Condition 3 Only one head is out of tolerance outside the upper limit. All the other heads are within
tolerance. (Refer to figure 3-11.)

Condition 4 Only one head is out of tolerance outside the lower limit. All the other heads are within
tolerance. (Refer to figure 3-12.)

Condition 5 Head 0 or heads 0 and 1 are out of tolerance outside the lower limit and head 7 or
heads 7 and 8 are out of tolerance outside the upper limit. (Refer to figure 3-13.)

Condition 6 Head 0 or heads 0 and 1 are out of tolerance outside the lower limit and head 7 or
heads 7 and 8 are out of tolerance outside the lower limit. (Refer to figure 3-14.)

Condition 7 All the heads are within tolerance, circumferential alignment is within the disc drive
specification. (Refer to figure 3-15.)

Check the clearance, shown in figure 3-17, between the
upper crash stop and the upper part of the carriage
assembly to ensure it is approximately 0.051 cm (0.020
in.). If the clearanceis not correct, perform stepsiandj,
otherwise proceed to step k.

On the DSU, set the FUNCTION switch to position 7.

Note: Do not stop the spindle while the DSU is

set to FUNCTION 7. If the spindle must
be stopped, remove any tools from the
actuator assembly; set the DSU to
FUNCTION 1; press the START
pushbutton, then the STOP pushbutton;
and then set the RUN/STOP switch to
STOP.

Insert the head alignment tool into the servo head
alignment hole (see figure 3-5) with the “L-shaped”
handle end pointing upward. Adjust the head position
to obtain the clearance shownin figure 3-17. Rotate the
tool counterclockwise for more clearance, and clock-
wise for less clearance.

On the DSU, set the FUNCTION switch to position 7.

Note: Do not stop the spindle while the DSU is

set to FUNCTION 7. If the spindle must
be stopped, remove any tools from the
actuator assembly; set the DSU to
FUNCTION 1; press the START push-
button, then the STOP pushbutton; and
then set the RUN/STOP switch to STOP.

1.  On the DSU, press the START pushbutton. Ensure
that the head alignment meter pointer moves to the
far right, then to the far left, and then back again. If
the pointer does not perform as stated above, repeat
steps d through 1.

m. Ensure that the DSU is set to FUNCTION 7. Tighten
the servo head to 7.5 inch-pounds and repeat steps d
through 1 and then proceed to step n.

n. Perform the data head alignment check.

o. Perform the circumferential alignment check.

3-18. DATA HEAD ALIGNMENT CHECK. The
data head alignment check may be performed independent
of the alignment procedures to verify whether any or all
data heads are within tolerance. If any data head is out of
tolerance, perform the data head alignment procedure. To
check data head alignment, proceed as follows:

a. Perform the warmup procedure outlined in paragraph
3-13. '

b. On the DSU, select the data head to be checked using
the binary combination of toggle switches H8 (C11),
H4, H2, and H1.

c. Set the FUNCTION switch to position 7, press the
START pushbutton, and wait for the completion of the
5-second cycle.
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(NOT TO SCALE)

€——0.051 cm (0.020 in.)

Note:

REF 7311-53
Figure 3-17. Actuator Crash Stop Clearance

Do not stop the spindle while the DSU is
set to FUNCTION 7. If the spindle must
be stopped, remove any tools from the
actuator assembly; set the DSU to
FUNCTION 1; press the START push-
button, then the STOP pushbutton; and
then set the RUN/STOP switch to STOP.

Verify that the head alignment is within a reading of

0.0 =5 on the HEAD ALIGNMENT meter.

Repeat steps b through d for each data head to be

checked.

Perform the data head alignment procedure for each

data head that is out of tolerance.

320

7925

After this procedure is completed and all tools have
been removed from the actuator assembly, set the
DSU to FUNCTION 1.

On the DSU, press the START pushbutton and then
press the STOP pushbutton. Set the RUN/STOP
switch to STOP.

3-19. DATA HEAD ALIGNMENT. The data head
alignment procedure should be performed when a servo
head has been replaced, a data head has been replaced, or
when the data head alignment check reveals that a data
head is out of tolerance. To align a data head, proceed as
follows:

CAUTION

Do notinsert the head alignment tool into
the servo head adjustment hole, which is
the fifth from the top (see figure 3-5),
otherwise all data heads will require
realignment.

Perform the warmup procedure outlined in paragraph
3-13.

On the DSU, set the FUNCTION switch to position 7
and press the START pushbutton. After the 5-second
cycle is complete, torque all data heads to be aligned
to 5 inch-pounds.

Note: Do not stop the spindle while the DSU is

®

set to FUNCTION 7. If the spindle must
be stopped, remove any tools from the
actuator assembly; set the DSU to
FUNCTION 1; press the START push-
button, then the STOP pushbutton; and
then set the RUN/STOP switch to STOP.

Select the data head to be aligned using the binary
combination of toggle switches H8 (C11), H4, H2, and
H1. Press the START pushbutton and wait for the
completion of the 5-second cycle.

Insert the head alignment tool, with the “L shaped”
handle end pointing upward, into the data head
alignment hole and adjust the head until the meter
deflection is between a reading of —10 and +10 units.
Remove the alignment tool. (Note that the tool
pointer and meter pointer move in the same
direction.)

Tighten the data head to 7.5 inch-pounds.

Insert the alignment tool and carefully adjust the
data head for a reading of 0.0 +1 on the HEAD
ALIGNMENT meter. Remove the alignment tool.



7925

Press the START pushbutton and wait for the
5-second cycle to complete. The display and meter
should read the same as that given in step f.

Repeat steps ¢ through g for each data head to be
aligned, using the binary combination of toggle
switches H8, H4, H2, and H1.

Set the FUNCTION switch to position 3, rotate the
DELAY control to a position near MIN, and press the
START pushbutton. Allow the disc drive to random
seek for 2 minutes.

Verify that head alignment is within a reading of 0.0
+2 on the HEAD ALIGNMENT meter.

If a head is out of tolerance, repeat steps e through j.

Repeat steps i and j for each data head.

Read the temperature of the disc drive from the liquid
crystal thermometer (see figure 3-6) and record this
temperature on the head alignment label.

Alignment and Adjustment

Note: The disc drive temperature is read by
noting the number containing a green
color on the liquid crystal thermometer.
If only blue or brown colors show, the
disc drive temperature is the average of
the blue and brown numbers.

This number represents the disc drive
temperature in degrees Celsius. For
proper operation, the disc drive tempera-
ture should be within =10°C (+18°F) of
the temperature recorded on the head
alignment label (located inside of the
front door).

n. Perform the circumferential alignment check.

3-20. ON-LINE CHECKOUT

When all adjustments have been completed, remove the
CE disc pack. Set the DISC switch on the operator panel
and the circuit breaker on the power panel assembly to the
OFF positions. Remove the DSU, head alignment PCA,
and related cabling. Reconnect the cabling disconnected
prior to alignment, replace the shroud, and apply ac
power. Perform an on-line checkout in accordance with
diagnostic tests supplied with the system.
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TROUBLESHOOTING

SECTION

IV

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activities to
service-trained personnel.

This section contains information useful for trouble-
shooting the HP 7925 Disc Drive. Included are functional
diagrams, troubleshooting flowcharts, wiring diagrams,
and test waveforms. The information provided is for the
isolation of malfunctions within the drive and not for
equipment external to the drive.

4-1. DIAGNOSTIC TEST PROGRAMS

Diagnostic test programs for use with Hewlett-Packard
systems containing disc drives are available from
Hewlett-Packard. It is recommended that the user of an
HP 7925 Disc Drive installed in a non-HP system have
available a diagnostic test program with capabilities simi-
lar to those offered by Hewlett-Packard.

An HP-generated diagnostic tests the system devices
which are associated with disc drive operation. In addition
to this testing capability, the diagnostic can also be used to
isolate a group of circuits within the drive as the possible
cause of a malfunction. These include the read/write- cir-
cuits, the head positioning circuits, and the head and sec-
tor storage circuits. It should be noted that the diagnostic
is the only readily available means by which the user can
check the ability of the read/write circuits to write data on
the disc surfaces, read it back from the disc surfaces, and
store and retain the data. The disc service unit (DSU) will
not issue a write command and does not check data gener-
ated by the drive in response to a read command.

The diagnostic is also able to determine the status of the
drive (drive busy, not ready, seek check, first status, and
attention). It also monitors the on/off status of the DRIVE
FAULT indicator (fault).

The diagnostic can also be employed to detect patterns
exhibited by intermittent errors. This may be done by
running the diagnostic continuously over a period of time
and checking for the conditions present at each occurrence
of the error.

Detailed operating instructions for HP-supplied diag-
nostic test programs are contained in the documentation
delivered with the software.

4-2. TROUBLESHOOTING
FLOWCHARTS

If a malfunction can be associated with a certain circuit
through knowledge of the drive, the service-trained and
equipped user can go directly to the appropriate trouble-
shooting flowchart (figures 4-2 through 4-21) and follow-
ing the instructions given, attempt to remedy the fault.
Visual indication of the drive status, as described in table
4-1, is intended to aid in isolating the malfunction to a
particular area of the drive. If the malfunction cannot be
located in this manner, carry out the procedure described
in the power-up flowchart (figure 4-1). Failing this, the
diagnostic test program should be used to isolate the fault.
It should be noted that the power-up flowchart checks, in
general, operation of the blower, power sources, door lock
circuits, spindle rotating circuits, and head positioning
circuits. The diagnostic test program, on the other hand,
checks operation of the I/O control circuits, read/write
circuits, sector sensing circuits, and the portions of the
head positioning circuits that seek to a cylinder addressed
by the disc controller. Refer to table 4-3 for a description of
the symbols used on the troubleshooting flowcharts.

4-3. POWER SOURCES

The troubleshooting procedures in this section assume
that all power sources in the drive are within tolerance. If
they are not, the cause of the trouble will be apparent (IL
LED indicator lit) and the PSU LED on drive control
PCA-A4 will be off. If the +5 Vdc power source exceeds
approximately +5.6 Vdc, a crowbar circuit on PCA-AT7
disables the 5-volt supply, causing all indicators to be
extinguished. The mainframe assembly wiring diagram
(figure 4-23) can be used to trace power source malfunc-
tions. To check the voltages, proceed as follows:

The following procedure is per-
formed with power supplied to the
disc drive, and protective covers re-
moved. This troubleshooting should
be performed only by service-trained
personnel who are aware of the
hazards involved (for example, fire
and electrical shock).

a. If applicable, remove the disc pack from the disc drive.
b. Remove ac power from the disc drive.
¢. Remove the shroud as outlined in paragraph 5-3.

4-1



Troubleshooting

d. Remove track follower PCA-A5 and replace with ex-
tender board, part no. 13354-60003. (Refer to
paragraph 5-9.)

e. Apply ac power to the disc drive and check the vol-
tages shown below.

+5.0 = 0.1 Vdc at A5J1-5, E*
+12.0 = 0.6 Vdc at A5J1-3, C*
—12.0 = 0.6 Vdc at A5J1-2, B*
—24.0 = 1.2 Vdc at A5J1-14

*These voltages are within tolerance if the
PSU LED on drive control PCA-A4 is lit.

f. If the voltages are not within specifications, refer to
the mainframe assembly wiring diagram, figure 4-23,
for further troubleshooting.

+

+

4-4. VISUAL INDICATION OF DRIVE
STATUS

Table 4-1 lists the response of the drive to certain condi-
tions as evidenced by the appearance of the light-emitting
diodes (LED’s) on fault indicator PCA-A12 and spindle
logic PCA-AS8, the indicators on the operator control panel,
and the drive mechanism. Also provided is a description of
the circuit that implements the response, including its

logic equation and location on the system functional
diagram.

4-5. DISC SERVICE UNIT

The disc service unit (DSU) simulates disc controller sig-
nals and processes the response of the drive for display. A
detailed description of the DSU is given in paragraphs 2-7
through 2-9 and installation instructions are provided in
paragraph 3-9. The eight DSU modes of operation are de-
scribed in table 4-2,

Note:  All operations of the DSU, including
read, are limited to addressing and ac-

cessing. During a read operation, the
DSU test module does not decode data.

Performance testing of the read and
write functions must be performed by a
system diagnostic test program.

4-2
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4-6. SYSTEM FUNCTIONAL DIAGRAMS

Figures 4-24 through 4-29 provide functional diagrams for
the disc drive. These include the /O control system, spin-
dle rotation system, head positioning system, sector sens-
ing system, read/write system, and fault detection system.
Each of the systems is discussed in detail in Section I,
Theory of Operation. A grid-coordinate system is used bn
the functional diagrams to aid in following signal flow. In
addition, cross-references are provided for each signal
where it leaves one diagram to appear on another. In order
to simplify the diagrams as much as possible, all intercon-
nections that occur through the mainframe wiring har-
ness and motherboard PCA-A7 have been omitted. Refer
to the mainframe assembly wiring diagram (figure 4-23)
and motherboard PCA-A7 signal distribution list (table
4-4) for this information.

4-7. WIRING CONNECTIONS

Wiring connections for the drive (except that on mother-
board PCA-AT7) are shown in the mainframe assembly wir-
ing diagram (figure 4-23). Motherboard wiring connections
are contained in motherboard PCA-A7 signal distribution
list (table 4-4). Two cables connect the drive to the disc
controller — an HP 13013D multi-unit cable which contains
the control bus, tag bus, and strobe signal wiring; and an
HP 13213D data cable which carries theread/write and SL
(Drive Select) signals.

4-8. POWER DISTRIBUTION

Distribution of the ac power input to the drive enclosure is
shown in the power panel assembly wiring diagram (fi-

gure 4-22). The drive converts the ac power to +5 Vdec,
+12 Vde, +36 Vde, —12 Vde, —24 Vde, and —38 Vde for

distribution to the components of the drive. This
distribution is detailed in the power distribution list
(table 4-5).
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Table 4-1. Visual Indication of Drive Status
ACTIVE STATE
INDICATION FUNCTIONAL

LOGIC EQUATION

CIRCUIT DESCRIPTION

Unit Select Identifi- | SEL Indicator is lit when both of the following conditions are | I/O Control System,
cation Indicator met: figure 4-24.
a. Control bus bits DO thru D2 match signals USO thru
US2 from UNIT SELECT switch S3.
b. Select flip-flop is set. [ADU (Address Unit) signal
selected on tag bus while STROBE signal is active
sets flip-flop.]
READ ONLY ROT Indicator is lit when READ ONLY switch S5 is set to | Read/Write System,
Indicator READ ONLY. figure 4-28.

DOOR UNLOCKED
Indicator

PSF e (STOP e CRB e SPD)

Indicator is lit when all of the following conditions are met
(door unlock solenoid energized):

a. RUN/STOP switch S2 set to STOP.
b. Carriage fully retracted.

c. Spindle stopped.

d. All power supplies are on.

Spindle Rotation
System, figure 4-25.

DRIVE READY Set = AGC » CB Indicator is lit when both of the following conditions are | Head Positioning
Indicator Reset = FLT + DL o PIP met: System, figure 4-26.
' + SPU + STOP a. AGC (Automatic Gain Control) signal active.

b. SB (Servo Balanced) s ignal active.
DRIVE FAULT FLTL = AGC + CBF + Indicator is lit when any one of the following conditions is | Head Positioning
Indicator TO + ILF + We AC + met: System, figure 4-26.

We AR + Re W + MH +
DCW

a. AGC (Automatic Gain Control) signal active, caused

by loss of servo information any time after drive be-
comes active.

b. CB (Carr iage Back) signal active, caused by defective
carriage back detector (phototransistor). This occurs
when drive is ready but the phototransistor or CB sig-
nals say that heads are retracted.

c. TO (Time Out) caused by any one of the following:

1. Any head loading sequence or recalibration taking
more than 1.25 seconds.

2. Track-to-track seek taking more than 120 milli-
seconds.

d. ILF (Interlock) signal active, due to one of the following:
1. Out of tolerance or missing power supply voltage.

2. Excessive temperature condition, as sensed by
switch A9A1.

3. PCA improperly seated or missing.
4, Line voltage 15 percent below nominal value.
5. Current limit in spindle power amplifier.

e. Destructive write fault, caused by any one of the
following:

1. Drive in write mode with no data signal applied
(W e AC LED indicator is lit.)

2. More than one head selected for reading or
writing. (MH LED indicator is lit.)

3. DC write current is supplied to the head driver
while_drive is not in write mode. (Both MH and
W e AC LED'’s are lit.)

4-3
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Table 4-1. Visual Indication of Drive Status (Continued)
ACTIVE STATE
INDICATOR/ FUNCTIONAL
INDICATION DIAGRAM
LOGIC EQUATION CIRCUIT DESCRIPTION
DRIVE FAULT f. Non-destructive write fault, caused by one of the
Indicator following:
(Continued)

1. Heads not settled on a cylinder [ACRY (Access
Ready) signal inactive] while in write mode. (W o
AR LED indicator is lit.)

2. Drive in both read and write mode at the same
time. (R @ W LED indicator is lit.)

IL LED Indicator

Indicator is lit when one of the following conditions is met:

a. Any PCA (with the exception of PCA-A11 and PCA-
A12) not firmly seated or correctly positioned in the
drive.

b. Pack loading assembly disconnected.

c. +36 Vdc, +12 Vde, +5 Vdc, —12 Vdc, —24 Vdc, or
—36 Vdc power source out of tolerance or missing.

d. Temperature of heat sink on PCA-A9 rises above a
specified limit.

e. A spindle fault is detected.

Fault Detection
System, figure 4-29.

a. CRB (Carriage Back) signal active.
b. DRDY (Drive Ready) signal active.

AGC LED AGC e DRDY = AGC Indicator is lit when the following conditions are met: Fault Detection
Indicator e SKH e DRDY i -
a. Heads are out of cylinder area between inner and System, figure 4-29.
outer guard bands. [DRDY (Drive Ready) signal
active.]
b. AGC (Automatic Gain Control) and DRDY (Drive
Ready) signals active.
CB LED CRB e DRDY Indicator is lit when the following conditions are met: | Fault Detection
Indicator System, figure 4-29.

MH LED Indicator

MHS + WRITE ¢ DCW

Indicator is lit when more than one head is selected for
reading or writing.

Fault Detection
System, figure 4-29.

a. Heads not settled on specified cylinder within 120
milliseconds after SK (Seek) signal is activated.

b. Heads not settled on cylinder 0 within 1667 millisec-
onds after SKH (Seek Home) signal becomes active.

c. Heads do not reach fully retracted position within 1667
milliseconds after RET (Retrack) signal becomes
active.

d. Heads not settled on cylinder 0 within 1667 milli-
seconds after RH (Restore Home) signal becomes
active.

W e AC and MH WRITE e DCW Both indicators are lit when the following conditions are | Fault Detection
LED Indicators met: System, figure 4-29.
a. DC current supplied to head drivers.
b. Drive not in write mode.
T LED Indicator TOFL Indicator is lit when one of the following conditions is met: Fault Detection

System, figure 4-29.
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Table 4-1. Visual Indication of Drive Status (Continued)
ACTIVE STATE
INDICATOR/ FUNCTIONAL
INDICATION DIAGRAM
LOGIC EQUATION CIRCUIT DESCRIPTION
W e AR LED WRITE e ACRY Indicator is lit when the following conditions are met: [ Fault Detection
Indicator a. Drive in write mode. System, figure 4-29.
b. ACRY (Access Ready) signal inactive.
R e W LED URG e WRITE Indicator is lit when the following conditions are met: | Fault Detection
Indicator a. URG (Unselected Read Gate) signal active. System, figure 4-29.
b. WRITE (Write) signal active.
W e AC LED WRITE e ACW Indicator is lit when the following conditions are met: | Fault Detection
Indicator System, figure 4-29.

a. Drive in write mode.
b. No data signal present.

SPU LED Indicator

Indicator is lit when spindle motor is operating at correct
speed.

Spindle Rotation
System, figure 4-25.

OFF LED Indicator

Indicator is lit when power is removed from spindle motor.

Spindle Rotation
System, figure 4-25.

SPFLT LED
Indicator

Indicator is lit when an overcurrent condition is sensed in
spindle rotation system.

Spindle Rotation
System, figure 4-25.

Spindle starts to
rotate from a
stationary state.

PIP e DL ® ILF ¢ RUN
CRB ¢ TOF

Spindle rotation occurs when the following conditions are
met:

Disc pack in place.

Disc pack access door locked.
No IL drive fault.

RUN/STOP switch set to RUN.
Carriage fully retracted.

~ 9o oo g

No time-out fault.

Spindle Rotation
System, figure 4-25.

Spindle continues
to rotate.

O
o
°
=
o

Once started, the spindle motor continues to rotate as
long as the follow ing conditions are met:

a. Carriage not fully retracted. [CRB (Carriage Back)
signal inactive.]

b. ILF (Interlock Fault) signal inactive.

Spindle Rotation

System, figure 4-25.

Heads seek to
cylinder 0 (home)
from the retracted
position.

RET e SPU

During a power-up operation, the heads seek home when
the RET (Retract) signal becomes inactive. This occurs
when the spindle reaches operational speed (SPU signal
active).

Head Positioning
System, figure 4-26.

Heads seek from
one cylinder to
another.

ACRY e SK o ICA

The heads seek from one cylinder to another provided the
following conditions are met:

a. Heads settled on any legal cylinder. [ACRY (Access
Ready) signal active.]

b. The SK (Seek) signal from controller is present.

c. The address to which the heads are to seek is not an
illegal one ( > 823).

Head Positioning
System, figure 4-26.

45
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Table 4-2. Disc Service Unit (DSU) Functions

7925

CONTROL/
INDICATOR

FUNCTION

FUNCTION switch

START (STROBE)
pushbutton

STOP pushbutton
Upper bank of 10
toggle switches
(1 through 512)
Lower bank of 10
toggle switches
(1 through 512)
DELAY contro!

3-digit display

Function No. 1 — Alternate Seek

Selects automatic Alternate Seek function (position 1).

Starts operation of Alternate Seek function. Heads first seek to cylinder 0, then to
the cylinder address selected on the upper bank of ten toggle switches, and then
alternately between this address and the cylinder address selected on the lower
bank of ten toggle switches. If either selected address is an illegal one (greater than
822), the heads seek to the legal address and remain there. If both addresses are
ilegal, only the seek to 0 (zero) is performed.

Stops operation of Alternate Seek function.

Selects cylinder address to which heads seek after leaving cylinder 0.

Selects cylinder address to which heads seek after leaving cylinder address
selected by upper bank of 10 toggle switches.

Selects time interval between seeks.

Indicates time interval for seek. Readout is in milliseconds.

FUNCTION switch

START (STROBE)
pushbutton

STOP pushbutton
Lower bank of 9
toggle switches
(1 through 256)
DELAY control

3-digit display

Function No. 2 — Incremental Seek

Selects automatic Incremental Seek function (position 2).

Starts operation of Incremental Seek function. Heads first seek to cylinder 0 and
then to next address. Next address is determined by adding the numbers selected
by the lowest ten (1 through 512) switches on the lower bank of toggle switches.
Incremental seeking of the heads to the next address continues until a next address
greater than 822 is reached. When this occurs, the programmed next address
number is subtracted from the preceding valid next address (822 or less), causing
decremental seeking to the next address until cylinder 0 is reached. The heads
continue this incremental and decremental seek action until the STOP pushbutton
is pressed.

Stops operation of Incremental Seek function.

Selects amount by which current cylinder address is incremented (or decremented)
for next seek.

Selects time interval between seeks.

Indicates time for seek. Readout is in milliseconds.

FUNCTION switch

START (STROBE)
pushbutton

Function No. 3 — Random Seek

Selects automatic Random Seek function (position 3).

Starts operation of Random Seek function. Heads first seek to cylinder 0 and then
to cylinder addresses generated by the DSU in a pseudo-random sequence.

Note: On functions 1 through 3, head 0 and sector 0 are selected before the initial seek to 0 (zero).
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Table 4-2. Disc Service Unit (DSU) Functions(Continued)

CONTROL/
INDICATOR

FUNCTION

STOP pushbutton
DELAY control

3-digit display

Function No. 3 — Random Seek (Continued)

Stops operation of Random Seek function.
Selects time interval between seeks.

Indicates time interval between seeks. Readout is in milliseconds.

FUNCTION switch

START (STROBE)
pushbutton

STOP pushbutton

3-digit display

Function No. 4, 5, or 6 — Circumferential Alignment
Selects automatic setting to prescribed cylinder depending on the position.

Position 4 — cylinder 0
Position 5 — cylinder 410
Position 6 — cylinder 820

Starts operation. Heads go to the cylinder listed above.

Stops operation.

Indicates time interval to seek to the cylinder. Readout is in milliseconds.

FUNCTION switch

START (STROBE)
pushbutton

Upper 4 toggle
switches
(TO through T3)

TO thru T3 LED
indicators

Lower bank of 16
toggle switches
(1 through 512
and 1 through 32)

Function No. 8 — Manual Mode

Selects Manual mode of operation (position 8).

When pressed, activates STROBE signal applied to the tag bus decoder in /O Sec-
tor PCA-A2. This executes the command selected by tag bus switches 64 through
512 on the upper bank of 10 toggle switches. The STROBE signal is active as long
as the START (STROBE) pushbutton is held down.

Selects input command to be supplied on tag bus to drive. The toggle switch set-
tings and the associated input commands are listed on the upper right-hand corner
of the DSU front panel. The DSU does not issue a Write command.

Indicates the state of the tag bus bits (input command) selected by the upper 4
toggle switches (64 through 512).

Selects state of control bus bits CO through C15 for the following tag bus com-
mands. Bits are strobed into the drive when the START (STROBE) pushbutton is
pressed.

Command Control Bits
Address Record CO thru C5 Selects sector address to be stored in drive
(ADR) — 1001 Sector Address register.
Cs8, C9, C10, Selects head identity to be stored in drive
and C11 Head register.

Note: On functions 1 through 3, head 0 and sector 0 are selected before the initial seek to 0 (zero).
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Table 4-2. Disc Service Unit (DSU) Functions(Continued)
CONTROL/
INDICATOR FUNCTION

CO thru C15 LED
indicators

Command
Address Unit CO thru C2
(ADU) — 1010
Clear Status Cco
(CLS) — 1110
Seek CO0 thru C9
(SK) — 1000
Set Offset CO thru C5
(SOF) — 1101

Cc7

Transmit Sector CO thru C5
(XMS) — 1100

selected:

Read (READ) — 0000

Write (WRITE) — 0001
Request Status (RQS) — 0010

CO — ACRY (Access Ready)
C1 — DRDY (Drive Ready)

C3 — First Status

C4 — FLT (Fault)

C5 — Format

C6 — READ Only

C7 — ATT (Attention)

C8 — SC (Sector Compare)
C9 — High

C10 — Drive Type }
C11 through C15 — Not used

Function No. 8 — Manual Mode (Continued)

Control Bits

Selects identity of drive to be enabled for
communication with DSU. (The identity of
the drive is the number selected on the
UNIT SELECT switch on the drive operator
panel.)

Clears three Attention flip-flops in drive.

This deactivates First Status signal.

Note: If CO and C1 are both selected, the
Attention flip-flops and the First
Status flip-flop are cleared.

Selects cylinder address to which heads
are to seek.

Selects offset magnitude in 63 increments
of 12.5 microinches each.

Selects direction (+ or —) of offset.

Selects sector address to be stored in drive
Sector Address register.

a. Indicates the state of the control bus bits selected by the lower band of 16 toggle
switches when any one of the preceding six commands is selected.

b. Indicates the status of the drive when any one of the following commands is

Coding for the LED's is as follows. With the exception of CO (ACRY), a
lighted LED indicates that the corresponding signal is active. C0, when lighted,
indicates that signal ACRY is inactive.

C2 — lllegal head selected, illegal sector selected, or seek check

C9 on and C10 on, drive = 7925
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Table 4-2. Disc Service Unit (DSU) Functions (Continued)

CONTROL/
INDICATOR

FUNCTION

Function No. 8 — Manual Mode (Continued)

c. Indicates position information when Request Position (RQP) command is
selected. Coding for the LED's is as follows:

CO thru C5 — Present sector from servo code.

Cé6—0

C7—0

C8, C9, C10, and C11 — Identity of selected head (0 through 8)
C11 thru C15 — Not used

Table 4-3. Flowchart Symbols

SYMBOL

DESCRIPTION

C

TERMINATION SYMBOL. This symbol indicates an entry to the flowchart or
an exit from the flowchart.

PROCESS SYMBOL. This symbol indicates the execution of a defined opera-
tion.

FLOWLINE SYMBOL. This symbol indicates the logical path to follow in the
flowchart.

ANNOTATION SYMBOL. This symbol is used for descriptive comment in the
flowchart.

DECISION SYMBOL. This symbol requires a choice of logical paths. This
choice of paths depends on the answer to the question contained in the symbol.

OFFPAGE CONNECTOR. This symbol designates entry or exit from a page.

EXIT ENTRY
from a page from a page
1
Go to sheet 2, Continued from
block A. sheet 1.

Block A
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START

1. Set RUN/STOP switch to STOP.
2. Turn disc drive power on.

Blower
operates
?

Refer to blower troubleshooting flowchart,
fig. 4-2

DRIVE

DRIVE

READY
indicator
on

Refer to DRIVE READY indicator trouble-
shooting flowchart, fig. 4-17.

Set RUN/STOP
Switch to RUN

FAULT
indicator

on

Refer to DRIVE FAULT indicator trouble-

| shooting flowchart, fig. 4-3.

Unit

Select
indicator
on

Check +5V power supply. Refer to para-
graph 4-3.

Pack

Chamber
door locked
?

Refer to door unlocked solenoid trouble-
shooting flowchart, fig. 4-13

DOOR

UNLOCKED
indicator
on

Refer to DOOR UNLOCKED indicator
troubleshooting flowchart, fig. 4-14.

Unit
Select

Identification
indicator displaying
no. selected on

Refer to Unit Select indicator troubleshooting
flowchart, tig. 4-15,

UNIT SELECT

READ
ONLY indi-

cator display- .
ing status selected
on READ ONLY

Refer to READ ONLY indicator trouble-
shooting flowchart, fig. 4-16.

switch
?

Pack

chamber
door locked
?

Refer to door unlocked solenoid trouble-

| shooting flowchart, fig. 4-13.

DOOR
UNLOCKED
indicator

on

Refer to DOOR UNLOCKED indicator
trouleshooting flowchart, fig. 4-14.

DRIVE

FAULT
indicator

on

Refer to DRIVE FAULT indicator trouble-

| shooting flowchart, fig. 4-3.

DRIVE

READY
indicator on
after 35 sec

Refer to DRIVE READY indicator trouble-
shooting flowchart, fig. 4-17.

delay
?

7311-3C

4-10

Figure 4-1. Power-Up Troubleshooting Flowchart
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Troubleshooting

START

Check primary fuse F1.

NOTE:

Refer to the following diagram for circuit details.
e Mainframe Assembly Wiring Diagram, fig. 4-23.

Replace fuse F1. (Refer to note 3,
fig. 4-23.)

No
Yes

Check for 120 Vac between TB1-1 and
TB1-3 using a battery operated DVM.

Disconnect the ac power and then
check wiring between switch S1, fuse F1,
and TB1. Repair as necessary.

No
Yes

Disconnect the ac power and then

check continuity of wires connecting TB1-1,
TB1-3, blower motor B1, and starting
capacitor C1.

Continuity
on all wires
?

Repair wiring.

Check starting capacitor C1.

Capacitor
OK

Replace capacitor C1.
(Refer to para. 5-30.)

Replace blower motor B1. (Refer to para.

5-29.)
‘ END )

7311-4C

Figure 4-2. Blower Troubleshooting Flowchart
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Troubleshooting
NOTES:
1. Refer to the following diagrams for circuit details.
START ® Fault Detection System Functional Diagram, fig. 4-29.
® Mainframe Assembly Wiring Diagram, fig. 4-23.
2. PCA’s associated with DRIVE FAULT malfunctions include:
~ — — -+ Drive inoperative. ® Motherboard PCA-A7.
® Power and motor regulator PCA-A9.
Any
fault LED Refer to troubleshooting flowchart for lit LED
'"d'ftatof indicator. See figs. 4-4 through 4-12.
i
Check +5 Vdc supply.
+5 Vde No Check output of +5 Vd; rggulator on
OK PCA-A9 and crowbar circuit on PCA-A7.
? Replace PCA-A9 and/or PCA-A7.
Yes
<
A
END
73115

4-12

Figure 4-3. DRIVE FAULT Indicator Troubleshooting Flowchart
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Troubleshooting

Check seating of ali PCA's except A11 and
A12, If ok, check fuses on power supply as-
sembly. If ok, check fuses on PMR board.
1f ok, check that ac line voltage is within
tolerance using a battery-operated DVM.

11 ok, check following voltages.

VOLTAGE TEST POINT
436 Vdc A9J2-4
-36 Vdc A9J2:7

Voltages
OK

PSU
LED liton
PCA-A4

?

Check voltage at following test points on
PCA-AS. (Refer 10 para. 4-3 for measure-
ment tolerances.

VOLTAGE TEST POINT

+5 Vdc AS5J1-5
+12 Vdc ABJ1-3,C
-12 Vdc A5J1-2,8

NOTES:
1 Refer to the following diagram for circuit details.

START

2. PCA's associated with IL maltunction includes:
 Power and motor regulator PCA-AS.

SPFLT
ingicator
lit
?

Refer 1o Spindle Rotating Troubleshooting
flowchart, fig. 4-19.

Check continuity from A9J2-4 and A8J2-7 to
fuses F3 and F2, respectively,

Repair witng I

® Mainframe Assembly Wiring Diagram, fig. 4-23.

Yes Replace PCA-AS. I,

Voltages Yes
oK
?
No

Remove A9P1 from PCA-A9. (Drive power
off.) Check voltages at the following TP

VOLTAGE TEST POINT
+6 Vde A9J1-32,30,29, 34
+12 Vde A9J1-35,36
-12 Vde A91.38,37

Voltages
OK
7
Yes

Remove all PCA's from card cage and
reinstall AQP1 on PCA-A9. (Drive power off )
Recheck voltages,

Voltages
OK
2
Yes

Remstall PCA's one by one. Following instal-
tation of each PCA, recheck voltages. Re-
place any PCA causing an abnormal voltage
reading

I +5V 1 bad, check crowbar on PCAAT. |
Otherwise, replace PCA-AS9.

Remove PCA-A8 from card cage. Remove
connector A10P1 from PCA-A10. and con-
nector A11P1 from PCA-A11.

Replace PCA's one by one. Replace any
PCA causing abnormal voltages reading

Reconnect ABP1, A10P1, and A11P1
Reinstall PCA-A8. Replace PCA-A7.

Check wiring hamess for short and repair as
necessary.

7311-6(1)A

Figure 4-4. IL LED Indicator Troubleshooting Flowchart (Sheet 1 of 2)
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Check temperature switch on PCA-A9 for
open state.

Blower
operating
?

Refer to blower troubleshooting flowchart,
fig. 4-2.

Check for cause of over temperature. If
none, replace PCA-AS.

A9P2-5
—32.4 to —39.6V
?

Use fig. 4-23 to trace source of problem.

A9J1-40
~22.8 to -25.2V

Replace PCA-A9.

Check current path from A8P1-16 to A4P1-
16 for open circuit, short to ground, or high
resistance.

END

7311-6(2)A

4-14

Figure 4-4. IL LED Indicator Troubleshooting Flowchart (Sheet 2 of 2)
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Troubleshooting

START

W e AR

LED indicator

lit when writ-

ing attempted.
?

Using the DSU, verify that track-to-track
seek time does not exceed 5 msec. If
necessary, perform velocity command
gain adjustment on servo PCA. Refer to
para. 3-11.

Seek time

NOTES:
1. Refer to the following diagram for circuit details.

® Head Positioning System Functional Diagram,
fig. 4-26.

2. PCA’s associated with W ¢ AR malfunction include:

e Servo PCA-A3.
® Drive control PCA-A4.
® Track follower PCA-AS5.

Replace PCA-A3.

Are
seek times

OK

Replace PCA-A4.

Problem
persists
?

Replace PCA-AS.

Problem
persists
?

Change pack.

Problem
persists
?

Replace servo head.

v

erratic
?

Load heads and unplug linear motor from
PCA-AS. Scope ATP POS on PCA-A5 and
observe runout. If peak-to-peak exceeds
2.0V, disc pack is defective.

7311-7C

Figure 4-5. W e AR LED Indicator Troubleshooting Flowchart
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Troubleshooting
NOTES:
1. Refer to the following diagram for circuit details.
Read/Wri i i ig. 4-
START e Read/Write System Functional Diagram, fig. 4-28.
2. PCA's associated with R ® W malfunction include:
® /0 sector PCA-A2/microprocessor.
e Drive Control PCA-A4.
Re W
LED indicator
lit when writing
is attempted
?
URG signa! probably active.
Replace PCA-A2. If malfunction remains, Replace PCA-A4. If malfunction remains,
replace PCA-A4. If malfunction remains, replace PCA-A2. If malfunction remains,
check current path from A2P2-K to A4P2-K check current paths from A2P2-9 to A4P2-9
tor open circuit. and from A2P2-K to A4P2-K for open circuit.
END
7311-8A

4-16

Figure 4-6. R @« W LED Indicator Troubleshooting Flowchart
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START NOTE:
Refer to the following diagram for circuit details.
e Read/Write System Functional Diagram, fig. 4-28.
We AC
LED indicator No
lit when writing
attempted
?
Yes
Use diagnostic operator design program to
verify that W ¢ AC occurs when individually
formatting each head.
Fails
on allqheads | Replace defective head.(Refer to para. 5-18.)
Verify that data cable is connected at both
ends and is continuous.
| Reconnect or replace data cable.
Replace PCA-A6. If fault remains, replace
PCA-A4. If fault remains, replace PCA-A7.
Using diagnostic operator design program,
tell drive to read full sector and loop. Scope
Malfunction AA4TP RDA and TP RDB. Check for pres-
remains ence of data bursts, separated by 100 usec
? of intersector gap. If M version drive, remove
data cable from 13037 Disc Controller and
scope wire terminations.
No
Signals Trace signals to locate open circuit and
pregent repair.
Replace device controller PCA 13037-60028
in 13037 Disc Controller or data PCA-A1.
A
END
7311-9B

Figure 4-7. W e AC LED Indicator Troubleshooting Flowchart
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‘ START ’

A

Replace PCA-A4. If malfunction remains,
check that correct head select signals are
active at A4P1-12 (HS0), A4P1-13 (HS1),
A4P1-R (HS2), and A4P2-3 (HS3).

Signals
correct

NOTES:

1. Refer to the following diagram for circuit details.
e Read/Write System Functional Diagram, fig. 4-28.

2. PCA's associated with MH malfunction include:

o |/O sector PCA-A2 /Microprocessor.
e Drive control PCA-A4.
® Read/Write PCA-A6.

Replace PCA-A2. If malfunction remains,
check following current paths for open cir-
cuit;

A2P1-N to A4P1-12

A2P1-12 to A4P1-13

A2P1-P to A4P1-R

A2P1-S to A4P2-3

Replace PCA-A6. If malfunction remains,
check following circuit paths for short to
ground:

A4P1-11 to A6P1-2
A4P1-10 to A6P1-C
A4P1-9 to A6P1-3
A4P2-T to A6P1-J

7311-10A

4-18

Figure 4-8. MH LED Indicator Troubleshooting Flowchart



Troubleshooting

7925
NOTES:
1. Refer to the following diagrams for circuit details.
o Read/Write System Functional Diagram, fig. 4-28.
' START ’ e Sector Sensing System Functional Diagram, fig. 4-27.
e Fault Detection System Functional Diagram, fig. 4-29.
2. PCA's associated with DC « W malfunction include:
Replace PCA-A4. If malfunction remains, e [/O sector PCA-A2/microprocessor.
check for inactive UWG signal at A4P2-9. e Drive control PCA-A4
e Track follower PCA-AS.
® Read/Write PCA-A6.
Replace PCA-A2. If malfunction remains,
check current path from A2P2-9 to A4P2-9
for open circuit. If none, check for SCL pulse
train at A5P2-6.
<
Replace PCA-AB. If malfunction remains, A5P2-6 Replace PCA-AS. If malfunction remains,
check current paths from A4P1-H to A6P1-E pulse train check current path from A5P2-6 to A2P2-6
and from A3P2-S to A4P2-S for open circuit. (2-47MH2) for short to ground.
scL '
Check curent path from A5P2-6 to A2P2-6
for open circuit.
END
7311-11B

Figure 4-9. DC @ W LED Indicator Troubleshooting Flowchart
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NOTES:
START 1. Refer to the following diagram for circuit details.

® Hrad Positioning System Functional Diagram,

L fig. 4-26.

Replace PCA-A5. If malfunction remains, 2. PCA's associated with AGC malfunction include:
replace PCA-A3. If malfunction remains, re-

place PCA-A4, e Servo PCA-AS.

e Drive control PCA-A4.
® Track follower PCA-A5.

Malfunction
remains
?

Set RUN/STOP switch to STOP. Check fora
servo code signal at ASTP PRE when
RUN/STOP switch is set to RUN. NOTE:
Signal may be incoherent; however, the pre-
sence of a signal should be detectable while
heads are over cylinder area.

Signal

present Replace servo head.

(Refer to para. 5-18.)

Malfunction

Check wiring from A5P1-16 to A3P1-16 and remains
?

from A3P2-S to A4P2-S for short to ground.

Ives

Replace pack.

7311-12A
Figure 4-10. AGC LED Indicator Troubleshooting Flowchart
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Troubleshooting

Replace PCA-A4.

Malfunction No

NOTES:

1. Refer to the following diagrams for circuit details.
® Head Positioning System Functional Diagram,

fig. 4-26.

® Mainframe Assembly Wiring Diagram, fig. 4-23.

2. PCA's associated with CB malfunction include:

e Drive control PCA-A4.

remains

Move carriage forward so carriage back flag
clears carriage back detector slot. If this
cannot be done by setting RUN/STOP
switch to RUN from STOP position, discon-
nect connector A9P3 from PCA-AS and care-
tully move carriage by hand. CAUTION: Do
not attempt to extend carriage to point where
heads are positioned over discs. To release
carriage from retracted position momentarity
connect ground to brown wired terminal of
carriage unlatched solenoid assy.

'

Check slot in CRB detector into which CRB
flag fits when carriage is retracted, for a pos-
sible obstruction blocking light to phototran-
sistor.

Check voltage at terminal on carriage back
detector to which white wire is connected

Check current path from carriage back de-
tector terminal with white wire to A4P1-S for
open circuit.

—lzause is probably CRB rather than DRDY.

Remove obstruction.

Replace carriage back detector.
(Refer to para. 5-19.)

END

7311-13

Figure 4-11. CB LED Indicator Troubleshooting Flowchart
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7.0.
during

Yes

NOTES:
1. Refer to the following diagrams for circuit details.
® Head Positioning System Functional Diagram,
fig. 4-26.
® Mainframe Assembly Wiring Diagram, fig. 4-23.
2. PCA's associated with T malfunction include:
e Servo PCA-A3.
® Drive control PCA-A4.

head toad or RCL
operation
?

T.0.

during SK

operation
?

move in proper

direction in

response to
SK

Use DSU to check seek time. (Refer to
Section |11 Alignment and Adjustment.)

A

Refer to head positioning troubleshooting
flowchart, fig. 4-20.

Replace PCA-A3.

T.0.

during
RCL operation
?

Refer to CRB troubleshooting flowchart,
fig. 4-21.

Heads

fully re- No

RET signal occurred and CRB signal did not
become active within 1.66 sec.

Replace PCA-A3. Refer to CRB trouble-

tracted to
CRB position
?

shooting flowchan, fig. 4-21,

Neither slew reverse nor emergency retract
circuits retract carriage when they should.

Check voltage at carriage back detector ter-

minal with whitc wirc attached,

Replace carriage back detector.

Check current path between terminai with
white wire attached and A4P1-S for short to
ground. If OK, replace PCA-A4.

No
Place piece of opaque material in carriage
back detector slot to block light from photo- |
ransistor. Again check voltage at terminal
with white wire.
CRB
Yes

Adjust or replace carriage back flag, as
necessary.

- 7311-14A

4-22

Figure 4-12.

T LED Indicator Troubleshooting Flowchart




7925 Troubleshooting

START NOTES:
1. Refer to the following diagrams for circuit details.

e Spindle Rotation System Functiona! Diagram,
fig. 4-25.

Turn /dsl_sr% tgive_POhWSe;Ct’“ g;‘(’);ﬂt e Fault Detection System Functional Diagram, fig. 4-29.
RUN swite ° i e Mainframe Assembly Wiring Diagram, fig. 4-23.

2. PCA’s associated with door unlocked solenoid malfunction in-
clude:

e Drive control PCA-A4.
e Power and motor regulator PCA-A9.

Pack

chamber

door locked
?

>N

DRIVE
FAULT indi-
cator on

Refer to DRIVE FAULT indicator trouble-
| shooting flowchart, fig. 4-3.

Carriage
back

Refer to emergency return (CRB) trouble-
shooting flowchart, fig. 4-21.

Replace PCA-A4. Check connector on
PCA-A11. Verify operation of RUN/STOP
switch.

Replace PCA-AZ.

Fault

remains
?

Y
es Replace solenoid assembly.

No

END

7311-15(1)
Figure 4-13. Door Unlock Solenoid Troubleshooting Flowchart (Sheet 1 of 2)
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Troubleshooting 7925
1
Set RUN/STOP switch to RUN.
Pack
chamber door Yes
locked
?
Check continuity of orange wire on solenoid
and ground. (Drive power oft)
Wire Disconnect connector P1 from PCA-A9.
sho7ned (Drive power off.)
Replace PCA-A9.
Replace PCA-A4. Check connector on
PCA-A11. Verity operation of RUN/STOP Replace PCA-A9.
switch.
Check wiring harness for pinched wire.
. Y
END
7311-15(2) '

4-24

Figure 4-13. Door Unlock Solenoid Troubleshooting Flowchart (Sheet 2 of 2)
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Troubleshooting

START

Turn disc drive power on and set
! RUN/STOP switch to STOP.

Pack

NOTES:
1. Refer to the following diagram tor circuit details.
* Spindle Rotation System Functional Diagram, fig. 4-25.

2. PCA's associated with DOOR UNLOCKED indicator mal-
function include:

¢ Indicator PCA-A11.

chamber door
unlocked

Refer to door unlocked solenoid trouble-

shooting flowchart, fig. 4-13.

DOOR
UNLOCKED

indicator
on

DOOR

UNLOCKED
indicator lamp

Replace lamp.

burnt out
?

Check adjustment of door locked micro-
switch S6. (Refer to para. 3-5.)

S6

correctly

adjusted
?

Adjust S6. (Refer to para. 3-5.)

Using test leads ground the two wires
attached to the door locked switch S6
(15, fig. 6-4) to the main casing.

DOOR
UNLOCKED
indicator
on

No

Check connector attached to PCA-A11. |

?

Yes

Replace switch S6.

Connector
Reinstall connector on PCA-A11

Reptace PCA-A11.

‘ !

7311-16(1)B

Figure 4-14. DOOR UNLOCKED Indicator Troubleshooting Flowchart (Sheet 1 of 2)
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7925

Set RUN/STOP switch to RUN.

Pack
chamber
door locked
?

DOOR
UNLOCKED

indicator
off

Refer to door unlocked solenoid trouble-
shooting tlowchan, fig. 4-13.

Replace door locked microswitch S3. (See
para. 3-5.)

Malfunction
remains

Check wiring from S3 to PCA-A11 for shorts
or pinching to casting.

1
d

END

7311-16(2)

Figure 4-14. DOOR UNLOCKED Indicator Troubleshooting Flowchart (Sheet 2 of 2)
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Troubleshooting

START

NOTES:
1. Refer to the following diagrams for circuit details.
® /O Control System Functional Diagram, fig. 4-24

Turn disc drive power on.

l ® Mainframe Assembly, fig. 4-23.

2. PCA's associated with unit select indicator malfunction include:

Any
display
on unit select

® Indicator PCA-A11.

J Check display for coincidence with UNIT

indicator
?

'I SELECT switch S3 setting.

]

Check for presence of +5 Vdc in drive.

+5 Vdc
present
?

Troubleshoot + 5 Vdc supply. {See fig. 4-23.} I——

g
displayed

Remove operator panel and check UNIT
SELECT switch for broken wires.

on indicator
?

Check for presence of +5 Vdc at A11J1-13,

Remove operator panel and check pack
detector wiring (plug). Replace indicator
assembly or pack detector assembly.

Yes

No

Repair wiring in main harness.

Replace PCA-A11. b
L Repair wiring to switch S3. No Wow;?g
?
Yes
J I Replace PCA-A11. I
3 3 l

73114178

Figure 4-15. Unit Select Indicator Troubleshooting Flowchart
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7925

‘ START ’

Set READ ONLY switch S5 to on.

READ

ONLY

indicator
lit

?

Yes

NOTES:
1. Refer to the following diagram for circuit details.
e Read/Write System Functional Diagram, fig. 4-28.

2. PCA's associated with READ ONLY indicator malfunction in-

clude:
e Indicator PCA-A11.

Check if READ ONLY indicator lamp is burnt

out.

Yes

Disconnect connector A11P1 from A11J1
and check continuity between A11P1-8 (on

cable) and ground.

h

Yes

No Replace lamp
No Check continuity through switch S5. If ok, ;
repair wiring. Otherwise, replace switch 85.

Replace PCA-A11.

7311-18

4-28

Figure 4-16. READ ONLY Indicator Troubleshooting Flowchart




7925 Troubleshooting
NOTES:
START 1. Refer to the following diagram for circuit details.
e Head Positioning System Functional Diagram,
fig. 4-26.
Turn disc drive power on and set 2. PCA's associated with DRIVE READY indicator malfunction
RUN/STOP switch to STOP. include:
o Drive control PCA-A4.
o Indicator PCA-A11.
DRIVE
READY
indicator Set RUN/STOP switch to RUN.
on
————————— After 35 second delay:
Heads Refer to head positioning,
Replace PCA-A4. loaded fig. 4-20.
DRIVE
Malfunction READY
remains indicator
? on
?
Replace PCA-A11.
DRIVE
READY Reol |
indicator lamp eplace lamp.
burnt out
Malfunction
remains
?
Replace PCA-A4.
Check for short to ground in wires connect-
ing A4P1 to A11P1. Repair as necessary.
Malfunction No
remains
Replace PCA-A11.
Malfunction Repair wire in main harness between A4P1
remains and At1P1.
y
END
7311-19B

Figure 4-17. DRIVE READY Indicator Troubleshooting Flowchart
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7925

‘ START ’

Check RUN/STOP switch for proper
mechanical/electrical operation.

NOTE:

Refer to the following diagram for circuit details.

® Spindle Rotation System Functional Diagram, fig. 4-25.

Replace RUN/STOP switch.

Replace PCA-A4 with card extender (without
PCA-A4 installed on extender). Check cur-
rent path from P2-16 on extender to terminal
on RUN/STOP switch with wht/yel/blu wire
attached (RUN) and from P2-U to terminal
with wht/yel/lorg wire attached (STOP).

Yes

RUN
STOP No

Refer to DRIVE FAULT indicator trouble-
shooting flowchart, fig. 4-3.

Repair wiring or replace PCA-A7, PCA-A11,
or connectors, as necessary.

7311-20

4-30

Figure 4-18. RUN/STOP Switch Troubleshooting Flowchart
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Troubleshooting

NOTES:
1.

‘ START )

Refer to IL LED indicator trouble-
shooting flowchan, fig. 4-4.

Load pack in disc drive and set
RUN/STOP switch to RUN.

Spindle No
Rotates
?

Yes

Refer to the following diagram for circuit details.

® Spindle Rotation System Functional Diagram, fig. 4-25.
PCA's associated with spindle rotation system malfunctions
include:

® Drive control PCA-A4.

e Spindle logic PCA-A8.

e Power and motor regulator PCA-A9.

e Encoder PCA-A10.

Heads
load and
DRIVE READY
indicator
on

No

SPFLT
LED indicator
lit
?

Yes

IL LED
indicator
it
?

No

Set power ON/OFF switch to OFF
and back to ON.

Mal-
function
remains

@ N

After 35 second delay:

Refer to DRIVE READY indicator
troubleshooting flowchart, fig. 4-17.

Set RUN/STOP switch to STOP.

Spindle No
stops
?

Does

Reler to DOOR UNLOGKED indicator No chamek soor
troubleshooting flowchant, fig. 4-14. unlock
?

Yes

A4P2-1 No
= +2.4V
?

Refer to RUN/STOR switch trouble- >
shooting flowchart, fig. 4-18.

No

Yes

Replace PCA-A4.

;

Check current path between A4P1-1
and ABP1-J.

Replace PCA-A8. If malfunction re-
mains, replace PCA-AS.

:

7311-21(1)B

Figure 4-19. Spindle Rotation Troubleshooting Flowchart (Sheet 1 of 3)
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7925

Replace PCA-A8 and recheck A8P1-J.

Spindle
rotates

Replace PCA-A10.
? .

Yes
Spindle
rotates
Replace PCA-A9.
Spindle Yes
folates
?
No
Replace spindle motor. (Refer to para.
5-24.)
END

7311-21(2)B

4-32

Figure 4-19. Spindle Rotation Troubleshooting Flowchart (Sheet 2 of 3)
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Troubleshooting

DL e PIP

Refer to door unlocked indicator
troubleshooting flowchart, fig. 4-14. If
trouble persists, check operation of
pack detector circuit and door closed
switch S7. If ok, check associated wir-
ing.

Refer to RUN/STOP switch trouble-
shooting flowchart, fig. 4-18.

Check current path from CRB switch
terminal with white wire to A4P1-S. If
ok, replace switch.

Replace PCA-A4.

Check current path between A4P2-1
and A8P1-J for open circuit.

END

7311-21(3)A

Figure 4-19. Spindle Rotation Troubleshooting Flowchart (Sheet 3 of 3)
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NOTES:
1. Refer to the following diagram for circuit details.

START

Heads
do normal
load to
cylinder

e Head Positioning System Functional Diagram,
fig. 4-26.
2. PCA's associated with head positioning malfunctions include:
e |/O sector PCA-A2.
e Servo PCA-A3.
e Drive control PCA-A4.
e Track follower PCA-AS.
® Motherboard PCA-A7.
e Power and motor regulator PCA-A9.

Heads
move in re-
sponse to seek
command from
DSU

Replace PCA-A2.

Heads

seek to cor- Malfunction
rect cylinder using Replace PCA-A2. remains
diagnostic ?
?
Yes
Replace PCA-A3.
Malfunction
remains
Replace PCA-AS.
Malfunction
remains
?
Replace PCA-A9.
A
4
END

7311-22(1)A
Figure 4-20. Head Positioning Troubleshooting Flowchart (Sheet 1 of 3)
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Heads

retract

immediately
?

Replace PCA-AS. If malfunction remains,
replace PCA-A3. If malfunction remains, re-
place PCA-A4,

Heads
go to crash
STOPS, then
retract

Check if servo head is disconnected, servo
code is missing, or servo head is bad. If
malfunction remains, replace PCA-AS. If
mailfunction remains, replace PCA-A3.

Heads

'f’ag t°0 Replace PCA-A3. If malfunction remains,
h cyc;qﬂer \ replace PCA-A2. If malfunction remains, re-
en d?sc:cross place PCA-AS.

? Replace/adjust solenoid.

During Does

h | i - ;
doeiagaﬁfadge On carriage solenoid, short top lug to calrnagz
solenoid ground. solenoi

retract
retract ?

Replace PCA-A4.

Malfunction

Replace PCA-A9. remains
?

Spindle is not up to speed. Refer to spindle
rotating troubleshooting flowchart, fig. 4-19.

Malfunction
remains

END

7311-22(2)A
Figure 4-20. Head Positioning Troubleshooting Flowchart (Sheet 2 of 3)
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7925

Measure velocity transducer coil resis-
tance at plug connector A7P2.

Resistance
approximately
7.5K ohms

No

Replace velocity transducer.

Recannect plug connector, A7P2,

I

Check dc voltage at A3TP TAC.

Check that actuator assy. connector
A9P3 is connected to PCA-A9.

A9P3
connected

Replace PCA-A3.

to PCA-AS
2

Connect A9P3 to PCA-AS.

Replace PCA-A3.

|

<

Replace PCA-A9.

Malfunction Yes Malfunction
- Roslace PCA A7 ¢ »
remains Jepat T ar remains
7 2
No
No
END

7311-22(3)A
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Figure 4-20. Head Positioning Troubleshooting Flowchart (Sheet 3 of 3)
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Troubleshooting

Measure positive voltage at AQTP ERV.

NOTES:

1. Refer to the following diagram for circuit details.

retracted.

Either IL of T LED indicator lit and heads not

AQTP ERV
=+2V

Remove power and check for continuity be-
tween ASTP ERV and ASTP LMV.

Extend PCA-A4 in card cage and check CRB
signal at P1-S.

e

<

® Head Positioning System Functional Diagram,
fig. 4-26.

2. PCA's associated with CRB malfunction include:

® Power and motor regulator PCA-A9.

Yes

Replace PCA-AQ.

Check resistance between A9TP LMV and
A9TP LMC.

Replace carriage back detector.

Replace PCA-A9.

Yes

No

Actuator assembly probably jammed. Repair
} or replace.

Check circuit between ASP3 and actuator
assembly. Check actuator assembly coil for
open circuit. Repair wiring or replace ac-

tuator assembly.

7311-23

Figure 4-21. Emergency Return (CRB) Troubleshooting Flowchart
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Troubleshooting
LINE
FILTER OPTI_OL\I_1_5_ONLY
~ ReD | CHOKE ] pep
LINE > — N POWER FEMAARLEI(EEVE
== L-———_J (RE
_LINE  BRN yyWHT-BRAN ~ WHT-BLK % BLK [\ BUS [— FAN CABLE
' ” 2] = L O FAN
_!NEUTRAL BLU o;/CWHT —_]BUS S
T 100/120 VAC8ASB  ° * GRN
220/240 VAC 4A SB 1
CHASSIS
7604-8

4-38

Figure 4-22. Power Panel Assembly, Wiring Diagram
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Figure 4-24. /O Control System, Functional Diagram
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Figure 4-25. Spindle Rotation System, Functional Diagram
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Figure 4-26. Head Positioning System, Functional Diagram
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Figure 4-29. Fault Detection System, Functional Diagram
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Table 4-4. Motherboard PCA-A7 Signal Distribution List

A5
TRACK

FOLLOWER PCA

A6
R/W
PREAMPLIFIER PCA

A7

MOTHERBOARD PCA

XAS5P1

XAS5P2

XA6P1

J1

J2

J3

COMMENTS

Exits A4P1-N to DSU and A2J1-24 to
controller.

To Fault Indicator PCA pin A12J1-1.

To Fault Indicator PCA pin A12J1-6.

To Carriage Back Detector.

Two-way control bus to and from
controller.

Two-way control bus to and from
controller.

Two-way control bus to and from
controller.

Al A2 A3 A4
SIGNAL HEAD
\4 CA DRIVE CONTROL PCA
MNEMONIC DEFINITION ALIGNMENT PCA 1/O0 SECTOR PCA SERVO P
XA1P1 XA1P2 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2
ACRY “Not" Access Ready
N 24
ACW AC Write (Current Sense)
AGC Automatic Gain Control
16
AGCF “Not” AGC Fault
S
AGFL “Not” AGC Fault LED
ATT Attention
E
BHSO Buffered Head Select Bit 0
BHS1 Buffered Head Select Bit 1
BHS2 Buffered Head Select Bit 2
BHS3 Buffered Head Select Bit 3
_— Spare
CBFL “Not" Carriage Back Fault LED
cBS Carriage Back Supply
CBUSO “Not” Control Bus Bit 0
CcBUSt “Not" Control Bus Bit 1
cBUS2 “Not" Control Bus Bit 2
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL
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Table 4-4. Motherboard PCA-A7 Signal Distribution List (Continued)

Al A2 A3 A4 AS A6 A7
SIGNAL HEAD TRACK R/W
MNEMONIC DEFINITION ALIGNMENT PCA /0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XAS5P1 XASP2 XA6P1 J1 J2 J3
CBUS3 “Not" Control Bus Bit 3 Two-way control bus to and from
controller.
CBUS4 “Not" Control Bus Bit 4 Two-way control bus to and from
controller.
CBUSS “Not" Control Bus Bit 5 Two-way control bus to and from
controlier.
CcBUS6 “Not" Control Bus Bit 6 Two-way control bus to and from
controller.
cBUS7 “Not" Control Bus Bit 7 Two-way control bus to and from
controller.
cBUS8 “Not" Control Bus Bit 8 Two-way control bus to and from
controller.
CBUS9 “Not" Control Bus Bit 9 Two-way control bus to and from
controller.
CBUS10 “Not" Control Bus Bit 10 Two-way control bus to and from
controller.
cc Current Command To Power and Motor Regulator PCA pin
4 A9J1-14.
CEP “Not” CE Pack Installed
\"
CLA “Not" Clear Attention
5
COF “Not"” Clear Offset
U
CPS “Not" Controller Preset
R
CRB Carriage Back From Carriage Back Detector. Also, to
S Power and Motor Regulator PCA pin
A9J1-28.
CyL Set Cylinder
1
Do Internal Control Bus Bit 0
11 1"

DENOTES SIGNAL SOURCE

DENOTES BIDIRECTIONAL SIGNAL
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Table 4-4. Motherboard PCA-A7 Signal Distribution List

(Continued)
Al A2 A3 A4 A5 - A6 A7
SIGNAL HEAD TRACK R/W
MNEMONIC DEFINITION ALIGNMENT PCA VO SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XAS5P1 XA5P2 XA6P1 J1 J2 J3
D1 Internal Control Bus Bit 1
L L
D2 Internal Control Bus Bit 2
M M
D3 Internal Control Bus Bit 3
10 10
D4 Internal Control Bus Bit 4
9 9
D5 Internal Control Bus Bit 5
7 7
D6 Internal Control Bus Bit 6 “Not Used.
K K*
D7 Internal Control Bus Bit 7
J J
D8 Internal Control Bus Bit 8 “Not Used.
H Ht
D9 Internal Control Bus Bit 9
6
D10 Internal Control Bus Bit 10 "Not Used.
DATA Data Two-way data bus to and from controller.
DATA “Not" Data Two-way data bus to and from controller.
DCwW DC Write (Current Sense)
DDB Differential Data Bus L
DDB “Not” Differential Data Bus 10
DGC Data AGC
H
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL
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Table 4-4. Motherboard PCA-A7 Signal Distribution List (Continued)

Al A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RW
MNEMONIC DEFINITION ALIGNMENT PCA /0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XAS5P1 XAS5P2 XA6P1 J1 J2 J3
DLePIP Door Locked and Pack In Place M From Indicator PCA pin A11J1-18.
DPS “Not" Destructive Preset N “Not Used.
DRDY Drive Ready
DRDYL “Not" Drive Ready Lamp To DRIVE READY lamp via Indicator PCA
R pin A11J1-7.
DSUT “Not" DSU Drive Type Identifies 7920/7925 to DSU.
DWA “Not" Decrease Write Current A (13mA)
A
bwB “Not" Decrease Write Current B (6.5mA)
B
bDWC “Not" Decrease Write Current C
(3.25mA) 1
ECS Energize Carriage Solenoid To Power and Motor Regulator PCA pin
F A9J1-50.
FLT Drive Fault
FLTL “Net" Drive Fault Lamp To DRIVE FAULT lamp via Indicator PCA
T pin A11J1-6.
FMT Format Pack From FORMAT switch — S4.
HSO0 Head Select Bit 0
HS1 Head Select Bit 1
HS2 Head Select Bit 2
HS3 Head Select Bit 3
DENdTES SIGNAL SOURCE DENOTES BIDIRECTIONAL S.GNAL
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Table 4-4. Motherboard PCA-A7 Signal Distribution List

(Continued)
A1l A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RW
MNEMONIC DEFINITION ALIGNMENT PCA 1/0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 Ji XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XASP1 XA5P2 XA6P1 J1 J2 J3
ICA lllegal Cylinder Address 6
ICI5 Interlock Chain In AS Interlock chain source from — 24V supply.
ICOs/ICI6 Interlock Chain Out A5/In A6
ICO6 Interlock Chain Out A6 To pack chamber interlock pin J2-7.
ICI2 Interlock Chain in A2 From Spindle Logic PCA pin A8P1-T.
14
ICO2/ICI3 Interlock Chain Out A2/in A3
15
ICO3/ICI14 Interlock Chain Out A3/In A4 To interlock logic on Drive Control PCA
16 — A4
ILFL “Not" Interlock Fault LED To Fault Indicator PCA pin A12J1-2.
P “Not" Index Pulse
B 3
E “Not" Lock Door (Pack Access) To Power and Motor Regulator PCA pin
A9J1-47.
LS8 Least Significant Bit .
(of Cylinder Address) 16 16
MHFL “Not" Multiple Head Fault LED To Fault Indicator PCA pin A12J1-8.
MHS “Not" Multiple Head Sense
L
NDPS “Not" Non-Destructive Preset
D D
POS Position
v
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL
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Table 4-4. Motherboard PCA-AT Signal Distribution List (Continued)

A1 A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RIW
MNEMONIC DEFINITION ALIGNMENT PCA 1/0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XAS5P1 XASP2 XA6P1 Ji J2 J3
PSF “Not" Power Supply Failed To Power and Motor Regulator PCA pin
—_— 14 A9J1-22.
RDA Read Data A
F
RDB Read Data B
6
RET Retract Heads
13

RH “Not" Restore Home

H
RO1 Read Only 1 From READ ONLY switch — S5.

18

RO2 Read Only 2

J
RS “Not" Run aindle 3 To Spindle Logic PCA pin A8P1-J.
RUN “Not" Run From Indicator PCA pin A11J1-11.

16
RWFL “Not" Read with Write Fault LED To Fault Indicator PCA pin A12J1-7.
SB “Not" Servo Balanced

17
SCL Sector Clock

6

SEL Drive Selected

8
SELL “Not" Drive Selected LED To Indicator PCA pin A11J1-10.

7
SEN “Not" Servo Enable To Power and Motor Regulator PCA pin
K A9J1-20.
SK Seek
N 12
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL
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Table 4-4. Motherboard PCA-A7 Signal Distribution List

(Continued)
Al A2 A3 A4 AS A6 A7
SIGNAL HEAD TRACK RIW
MNEMONIC DEFINITION ALIGNMENT PCA /0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 Ji XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XAS5P1 XA5P2 XA6P1 J1 J2 J3
SKH “Not" Seek Home
U
SKI “Not" Seek Inhibit
2
SOF Set Offset
N T
SPD “Not" Speed Down From Spindle Logic PCA pin A8P1-11.
15
SPU “Not" Speed Up From Spindle Logic PCA pin A8BP1-L.
C
sT8 “Not" Strobe From Controller.
13
STF “Not" Self Test Failed
15
STOP “Not" Stop From Indicator PCA pin A11J1-9.
U
TCC “Not" Timeout Count Clock v From Spindle Logic PCA pin A8P1-M.
TAC Tachometer From Velocity Transducer.
B
TAC “Not" Tachometer From Velocity Transducer.
C
TBUSO “Not” Tag Bus Bit 0 One-way tag bus from controller.
37 d
TBUS1 “Not" Tag Bus Bit 1 One-way tag bus from controller.
39
TBUS2 “Not” Tag Bus Bit 2 One-way tag bus from controller.
41
TBUS3 “Not" Tag Bus Bit 3 One-way tag bus from controller.
43
TOFL “Not" Timeout Fault LED To Fault Indicator PCA pin A12J1-3.
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL

4-59



Troubleshooting 7925

Table 4-4. Motherboard PCA-A7 Signal Distribution List (Continued)

Al A2 A3 A4 AS A6 A7
SIGNAL HEAD TRACK R/W
MNEMONIC DEFINITION ALIGNMENT PCA 1/0 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XA1P2 XA2P1 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 J1 J2 XA5P1 XA5P2 XA6P1 3 J2 J3
URG Unselected Read Gate
K K
uso Unit Select Bit 0 From UNIT SELECT switch — S3. Also,
A to Unit Select Display via Indicator PCA
pin A11J1-15.
Us1 Unit Select Bit 1 From UNIT SELECT switch — S3. Also,
1 to Unit Select Display via Indicator PCA
pin A11J1-17.
us2 Unit Select Bit 2 From UNIT SELECT switch — S3. Also,
17 to Unit Select Display via Indicator PCA
pin A11J1-16.
UWG Unselected Write Gate
9 9
WAFL “Not" Write with No AC Fault LED To Fault Indicator PCA pin A12J1-5.
WDT Write Data
D
GDT Ground Data
4
WEN Write Enable
H E
WENT Write Enable Toggle
R
WRFL “Not” Write with Access Not Ready To Fault Indicator PCA pin A12J1-4.
Fault LED
+5VRS +5V Remote Sense To Power and Motor Regulator PCA pin
18 A9J1-26. Source from +5V supply.
DENOTES SIGNAL SOURCE DENOTES BIDIRECTIONAL SIGNAL
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Table 4-5. Power Distribution List

CONNECTIONS VIA MOTHERBOARD PCA — A7 CONNECTIONS VIA MAIN HARNESS
R/W :
HEAD ALIGNMENT VO SECTOR . DRIVE CONTROL TRACK FOLLOWER PREAMPLIFIER SPINDLE ENCODER INDICATOR INDICATOR
PCA PCA SERVO PCA PCA PCA PCA MOTHERBOARD PCA LOGIC PCA PMR PCA PCA PCA PCA
SUPPLY VOLTAGE A1 A2 A3 A4 AS A6 A7 A8 A9 A10 AN A12
XA1P1 XA1P2 XA2P1 XA2P2 3 XA3P1 XA3P2 XA4P1 XA4P2 J2 XASP1 XA5P2 XA6P1 i J3 P1 a a J1 J2 a
4,5, 4,5, 26, 30, 4,5, 4, 5, 9, 10, 4,5, 17, 4,5, 5 13 4 9, 10,
D, E D, E 32,35 D,E D, E 11, 12, D, E TRY D, E 11, 12,
+5V 13, 14, 13, 14,
15, 16 15, 16
g +12V 3,C 3,C 3C 3,C 3,C 9, K 20, X 3,C 5
o
w
3
>
o
z
—12v 2,B 2,B 2,B 2,B 2,B 10,L 21, ¥ 2,B
—2av 14 1M, M 19, W
[=]
=
g 8 +10V 6
2
[4
Z
2
1, A 18, V 1, A 18, V 11, 12, 1,A 18, V 1, A 18, V 1,A 18, V 7,8, 22, 23, 4 1, 18, 2 2
14, 15, , 12, Z, AA AV
16, 19, N, P
20, 29,
GROUND 31, 33,
34, 45,
46, 47,
48, 49,
50
DENOTES SOURCE
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REMOVAL AND REPLACEMENT

SECTION

5-1. INTRODUCTION

This section provides removal and replacement procedures
for the field-replaceable disc drive assemblies. The proce-
dures are given in the order in which disassembly nor-
mally occurs. Each assembly or component that must be
removed before access can be gained to another assembly
is presented first, followed by the next assembly that can
be removed. References are made to illustrations and list-
ings contained in Section VI, Replaceable Parts, to aid in
identifying and locating parts.

5-2. PREPARATION FOR SERVICE

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activities to
service-trained personnel.

Before starting any removal and replacement procedure,
perform the following steps:

a. If the disc drive is in an operating mode, set the
RUN/STOP switch to STOP. The DRIVE READY in-
dicator will extinguish immediately. ‘

b. Allow the spindle to halt (approximately 30 seconds).
The DOOR UNLOCKED indicator will light, at which
time the spindle has stopped rotating, the door unlock
solenoid is energized, and it is safe to open the pack
chamber door.

c. Remove and store the disc pack.
d. Open the front and rear doors.
e. Set the power switch on the power panel assembly to

the off position. Disconnect the ac power cord from
the ac mains power.

5-3. SHROUD REMOVAL AND
REPLACEMENT

To remove the shroud, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 5-2.

b. Disconnect the ac power cord from the ac mains
power.

c. Open the rear door.

d. Remove the two screws (2, figure 6-1) that secure the
shroud.

e. Lift the rear of the shroud up to gain approximately 3
em (1 in.) clearance and pull the shroud straight back.

To replace the shroud, place it on the side rails of the
enclosure and push straight in. When fully seated, the
fixed runners on the shroud will drop into mating holes.
Secure the shroud with the two mounting screws.

5-4. DOOR AND SIDE COVER
REMOVAL AND REPLACEMENT

To remove either door, proceed to step a. The side covers
are secured to the frame with four screws, two screws on
each end. The cover is also secured by a flange and bracket
arrangement located at the bottom center of the cover, and
with latching brackets at the top. To remove either side
cover, proceed to step b.

a. To remove the front or rear door, proceed as follows:

(1) Perform the preparation for service outlined in
paragraph 5-2.

(2) Disconnect the ac power cord from the ac mains
power.

(3) Open the door that is to be removed.

(4) Support weight of door with one hand and grasp
upper hinge pin with other hand.

(5) Pull upper hinge pin up until it is free of hinge
bracket and then move door away from hinge
bracket. Now move door upward until lower
hinge pin is free of lower hinge bracket.

(6) Close door until it is free of side panel and then
lift door away from cabinet.

(7) To replace the door, perform the above steps in
rever