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PREFACE

This manual provides field service information for the Hewlett-Packard 7920A Dise Drive and is
intended for use by service-trained personnel. The HP 7920A Disc Drive is a state-of-the-art, mass-
memory (50 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 dise drive operating instructions, refer to the HP 7920 Disc Drive Operator’s Manual, part no.
(7920-90030.

The HP 7920A 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 section Il
of this manual for repackaging instructions. If reshipment of the spindle as-
sembly and/or the actuator assembly becomes necessary, refer to section VIII of
this manual for repackaging information.

The contents of this manual are organized in nine sections as follows:

Section 1 provides a general description of the disc drive, storage media, option and accessories,
specifications and related manuals.

Section I provides information relative to site preparation, unpacking, inspection, power require-
ments, mounting, interconnection, checkout, and repackaging for shipment.

Section III provides descriptions of the operator controls, indicators, and fuses. Also, general operat-
ing instructions are included.

Section IV provides the theory of operation in which each major circuit group is described in detail.
Section V provides preventive maintenance information, maintenance precautions, lists of all stand-
ard and special tools and test equipment required to service the dise drive, the preventive mainte-
nance schedule, and required preventive maintenance inspection and cleaning procedures.

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

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

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

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

KEEP WITH MANUAL

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

SAFETY SYMBOLS

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

A\

ﬁ Indicates hazardous voltages.

Indicates earth (ground) terminal
(sometimes used in manual to
indicate circuit common connected
to grounded chassis).

i}

The WARNING sign denotes a haz-
ard. It calls attention to a proce-
dure, practice, or the like, which, if
not correctly performed or adhered
to, could result in injury. Do not
proceed beyond a WARNING sign
until the indicated conditions are
fully understood and met.

WARNING

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or the
like, which, if not correctly per-
formed or adhered to, could result in
damage to or destruction of part or
all of the product. Do not proceed
beyond a CAUTION sign until the
indicated conditions are fully under-
stood and met.

CAUTION

SAFETY EARTH GROUND - This is a safety class I
product and is provided with a protective earthing termi-
nal. An uninterruptible safety earth ground must be pro-
vided 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 im-
paired, the product must be made inoperative and be sec-
ured 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 instructions provided in
this manual.

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

SERVICING

Any servicing, adjustment, mainte-
nance, or repair of this product must
be performed only by service-trained
personnel.

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

injury.

Capacitors inside this product may
still be charged even when discon-
nected 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.
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GENERAL INFORMATION

1-1. INTRODUCTION

This section contains a general description of the HP
7920A Disc Drive (figure 1-1) and its major assemblies, a
list of equipment supplied, options, accessories, specifica-
tions, and related documents.

The HP 7920A Disc Drive is a high-performance,
random-access, storage device designed for use as a
peripheral unit in small and medium size systems. Data is
stored on three discs contained in an easily removable
pack. The disc pack contains five surfaces on which data is
stored and one surface reserved for head positioning and
sector timing,

Through the use of the five data surfaces, the disc drive
provides the using system with access to 50 million bytes
of formatted information in a single package. Separate
heads are used for each data surface to retrieve existing
data or to record new data. Head positioning at any one of
the 823 cylinder positions is controlled by a closed-loop,
track-following, servo system that derives cylinder posi-
tion information from the top surface of the center disc.

The disc drive is contained in a floor-mounted, free-
standing enclosure that also provides space for housing
the HP 13037 Disc Controller. The disc drive consists of a
rigid-cast mainframe, an electromagnetic head-position-
ing mechanism, disc rotation assemblies, air circulation
and filtration assemblies, pack chamber, electronic
assemblies, and enclosure.

1-2. GENERAL INFORMATION

The following paragraphs provide brief descriptions of
each of the disc drive assemblies.

1-3. AIR CIRCULATION AND
FILTRATION ASSEMBLY

The air circulation and filtration assembly provides cool-
ing air to electronic components and the disc pack. Air is
drawn into the enclosure by a centrifugal blower through
a prefilter mounted between the blower inlet and the front
door. Part of the airflow is directed along the length of the
heatsink on power and motor regulator PCA-A9. The re-
mainder of the air is forced through the absolute filter,
then into the pack chamber. Air is exhausted through
vents at the rear of the enclosure.

1-4. DISC ROTATION ASSEMBLIES

The disc rotation assemblies consist of the pack chamber,
the pack detector assembly, and spindle assembly. The
spindle assembly consists of a spindle motor and hub on
which the disc pack is secured. Speed of the motor is
maintained at 3,600 rpm by the spindle logic, motor con-
trol circuits, and a phase encoder.

The pack detector assembly consists of a phototransistor
assembly which emits an infrared beam that is reflected
off the surface of the bottom disec and returned to the
photosensitive portion of the assembly. When a disc pack
is in place, the pack detector generates an enabling signal
for use in the rotation control circuits.

The disc pack is placed into the pack chamber and seated
on the spindle hub. It is secured by threading the disc pack
lockscrew into the pack lock assembly on the spindle.

1-5. ACTUATOR ASSEMBLY

A coil and carriage assembly, magnet and rail assembly,
carriage latch and detector assembly, and velocity trans-
ducer and shaft comprise the actuator assembly. Head
positioning is determined by the coil and magnet which
form a linear motor. Current applied to the coil causes the
coil and carriage assembly to move across the disc sur-
faces. The amount of current applied determines the force
for carriage travel and the polarity of the current deter-
mines the direction of travel. The carriage mounts the
read/write and servo heads, and is attached to the coil.
This assembly rides on the rails, which are positioned
longitudinally at the top and bottom of the magnet, per-
mitting travel of the coil and carriage inward towards or
outward from the center of the disc pack. The carriage
contains three bearings that enable free travel along the
rails.

A carriage latch and detector assembly, consisting of a
solenoid and photocoupler, are mounted on the side of the
magnet. At the time the heads load, the solenocid is
momentarily energized and the latch is held away from
the carriage as it moves away from the home position.
When the carriage is returned to the retracted position,
the latch locks the carriage in place and prevents it from
extending outward during fault conditions. The photo-
coupler detects the carriage in its latched (or home)
position.

The velocity transducer measures the linear velocity of
the coil and carriage assembly. A cylindrical coil and per-
manent magnet comprise the transducer. The coil is
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mounted in the center of the linear motor and the magnet
is attached to the carriage. Motion of the magnet through
the coil generates a voltage, the magnitude of which is
proportional to the linear velocity and the polarity indi-
cates direction of motion. This voltage is used in the servo
loop to control head acceleration/deceleration during car-
riage motions between tracks.

1-8. DATA AND SERVO HEADS

Each disc pack contains five data surfaces and one surface
for servo information. Correspondingly, the disc drive uses
five data heads and one servo head. The data heads are
read/write heads which read data from or write data onto
the data surfaces. The servo head is a read-only head that
reads head position information from the prerecorded
servo surface.

1-7, PRINTED CIRCUIT ASSEMBLIES

The printed circuit assemblies (PCA's) include eleven
cards, four of which are mounted inside a card cage. The
other PCA's are mounted in various locations throughout
the disc drive. The PCA’s are as follows:

I/O Sector A2

Servo A3

Drive Control A4

Track Follower A5
Read/Write Preamplifier A6
Motherboard A7

Spindle Logic A8

Power and Motor Regulator AS
Encoder A10

Indicator All

Fault Indicator A12

PR Me o o

oo

1-8. I'0 SECTOR PCA-A2. I/O sector PCA-A2
provides interface capability between the controller and
the disc drive. The interface includes the four-line tag bus
that specifies which function is to be performed, the 16-
line control bus (of which 11 are used) that contains addi-
tional command or status information and the command
strobe that validates all tag bus functions. The I/O sector
PCA contains logic circuitry which decode the incoming
command information to provide read or write commands,
sector address, head address, cylinder address, seek opera-
tions and also the drive sector timing circuits. In addition,
status, unit identity, and drive type information is gener-
ated and returned to the controller from the I/O sector
PCA. The I/0 sector PCA is mounted inside the card cage
chassis and interfaces with other functions in the disc
drive through connector pins and mating receptacles at
the bottom of the PCA. Controller interface is provided by

a ribbon cable that connects to the 1/O sector PCA at the

connector pin array on the top side of the PCA.

1.2
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1-9, TRACK FOLLOWER PCA-A5. The track
follower PCA-A5 decodes servo information that is mag-
netically recorded on the servo surface. The servo code
provides information which includes radial and circum-
ferential signals. The radial position signal is used to
locate the head over the addressed track and the circum-
ferential timing signals are used for sector sensing. Three
signals are generated from the code to accomplish these
functions. Two signals, the sector clock and index pulse,
are applied to the /O sector PCA-A2 for use in sector
sensing. The radial position signal is applied to the servo
PCA-A3 for use in track location. In addition, an AGC
signal is developed to detect the presence or absence of
servo signals. This PCA is located in the card cage chassis.

1-10. SERVO PCA-A3. The servo PCA-A3 contains
the circuitry that controls the motion of the actuator.
Signals are developed to determine direction of carriage
travel and the velocity at which it moves. In addition to
forward and reverse seek operations, signals are de-
veloped to cause the heads to be loaded at cylinder zero
and to fully retract (seek home) the heads. Recalibrate and
offset functions are also controlled by signals developed on
this PCA. This PCA is located in the card cage chassis.

1-11. DRIVE CONTROL PCA-A4. Drive control
PCA-A4 contains read/write and seek control logic and
fault logic. The read/write logic routes read and write data
to and from the controller, and monitors write faults. The
fault logic circuits monitor write faults, head selection and
location faults, and power supply and interlock fauits.
Also, outputs from the fault logic are applied to indicators
on the fault indicator PCA-A12. In addition to the read/
write and fault logic circuits, drive control PCA-A4 con-
tains the spindle run control circuit, carriage solenoid
control, and a timer for seek operations. This PCA is
mounted in the card cage chassis.

1-12. READ/WRITE PREAMPLIFIER PCA-
A6. Read/Write preamplifier PCA-A6 decodes the data
head select word received from drive control PCA-A4 and
makes the actual head selection for read or write opera-
tions. Also, when write commands are applied to read/
write preamplifier PCA-A6, write current circuits switch
write data to the data heads. In the read mode, sensed data
is amplified and routed to the controller. The read/write
preamplifier PCA is physically located near the head
assembly and is mounted in a receptacle on the
motherboard PCA.

1-13. MOTHERBOARD PCA-A7. Motherboard
PCA-A7 provides the main base for electrical interconnec-
tions within the disc drive. PCA’s A2 through A6 connect
to the motherboard PCA through receptacles attached to
the motherboard. An additional receptacle provides inter-
connections with the remainder of the PCA’s through a
wiring harness, and a receptacle provides interconnection
to a velocity transducer. The motherboard PCA also con-
tains circuitry to detect faults in the power supplies. This
PCA is mounted horizontally at the right-rear corner of
the disc drive.
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1-14. SPINDLE LOGIC PCA-AS8. The spindle logic
PCA-ASB contains the circuits that establish and regulate
spindle speed lockup at 3,600 rpm and decode signals from
phase encoder PCA-A10 into proper vhase timing for a
phase-lock loop. Also, the circuitry controls and detects
spindle stopping, and detects and prevents excessive spin-
dle motor current during normal and failure modes. The
spindle logic PCA is mounted horizontally in a card cage
located directly above the operator panel. Three LED’s are
edge mounted on the PCA, and provide the operator with
indications of spindle logic and motor status., The
functions of the indicators are described in section IIL

1-15. POWER AND MOTOR REGULATOR
PCA-A9. Power and motor regulator PCA-A9 provides
the regulation for de¢ voltages developed in the power sup-
ply assembly, except for the unregulated + 36 and — 36-
volt supplies. In addition, spindle motor control circuits
operate with those on the spindle logic PCA to provide
drive and control for the spindle motor. The linear motor
power amplifier and emergency retract control circuits are
also contained on this board. Power and motor regulator
PCA-A9 contains heat sinks on which the regulator pass
transistors and power amplifier transistors are mounted.
Cooling air from the air circulation and filtration system
is directed along the length of the heat sinks to remove the
heat generated by the power circuits. This PCA is
mounted on the underside of the disc drive and is accessi-
ble through the enclosure front door, and the side panels
when removed.

1-18. ENCODER PCA-A10. Encoder PCA-A10 con-
sists of two identical circuits. Each circuit contains an
LED phototransistor agsembly, and an amplifier. Light
passing through the encoder disc slots causes two phase
signals to be generated and applied to the spindle logic
circuits which complete the spindle motor control phase-
lock loop. The encoder PCA is mounted on the spindle
motor housing.

1-17. INDICATOR PCA-All. Indicator PCA-All
is mounted on the operator panel and contains the
operator indicators and the RUN/STOP switch. Descrip-
tions of these indicators and the switch are given in
section III

1-18, FAULT INDICATOR PCA-A12. Fault indi-
cator PCA-A12 is mounted on the operator panel and
containe eight LED fault indicators that light when a
monitored circuit malfunctions. Descriptions of these indi-
cators are given in section III. The panel is accessible
through the front door.

1-19. SWITCHES AND SOLENOID

The switches and solenoids include the operator control
switches, the door unlock solenoid, carriage latch solenoid,
the door closed switch, and the door unlocked switch. (The
carriage latch solenoid is described in paragraph 1-5.)
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1-20. OPERATOR CONTROL SWITCHES. The
operator control switches control power to the disc drive,
select unit identification, and control the operating mode.
Descriptions of these switches are given in section III.

1-21. DOOR UNLOCK SOLENOID. The door un-
lock solenoid de-energizes during normal operation and
locks the pack chamber door.

1-22. DOOR LOCKED SWITCH. The door locked
switch is mechanically linked to the door unlock solenoid.
When the solenoid is energized, the switch arm is
depressed. This action causes the DOOR UNLOCKED
indicator to turn on.

1-23. DOOR CLOSED SWITCH. The door closed
switch is actuated by a plunger that is depressed down-
ward when the pack chamber door is closed. The switch is
closed which provides a signal that is ANDed with the
pack-in-place signal to enable the run spindle logic on
PCA-A4.

1-24. POWER SUPPLY ASSEMBLY

The power supply assembly consists of the power trans-
former, rectifiers, fuses, and a terminal board that allows
strapping the primary windings of the power transformer
to match local ac power sources. (Refer to section II for
strapping information.) The power supply assembly is
mounted at the left rear of the disc drive with the fuse-
holders accessible through the rear cabinet door. Un-
regulated dec output voltages of +20V and —20V, + 10V,
+36V and —36V, and 25 Vac are applied to power and
motor control PCA-A9,

1-25. POWER PANEL ASSEMBLY

The power panel assembly consists of a circuit breaker
with terminal strips, an associated power outlet strip, and
a blower, The power outlet strip has four receptacles that
may be used as a source of ac power. Power panels and disc
drives connected for the standard 120-Vac input power
include a power cord. (Refer to section II for power cord
wiring and installation.)

1-26. EQUIPMENT SUPPLIED

The following equipment is supplied with each disc drive:
a. One HP 7920 Dis¢ Drive

b. One HP 7920 Disc Drive Operator's Manual, part no.
07920-90030

c¢. One HP 07905-80010 Terminator PCA

1-3
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1-27. OPTIONS

Options are factory modifications of a standard disc drive
that are requested by the customer. Option 016 is avail-
able for 220 Vac and 240 Vac, 47.5 to 66 Hz operation of
the disc drive.

1-28. ACCESSORIES

The accessories described in the following paragraphs may
be ordered with the disc drive or separately from your
local Hewlett-Packard Sales and Service Office. Sales and
Service Offices are listed at the back of this manual.

1-29. HP 133%4A FORMATTED DISC PACK
The HP 13394 A Formatted Disc Pack is the storage media
used on this disc drive. The disc pack {(with covers
attached) measures 11.68 cm (4.6 in.) high and 37.85 cm
(14,9 in.) in diameter and contains five discs each measur-
ing 35.56 cm (14 in.) in diameter with three of the discs
0.19 em (0.075 in.) thick and two discs 0.13 em (0.050 in.)
thick. The three discs provide five data surfaces and one
magnetically encoded servo positioning and index infor-
mation surface. The top and bottom discs are protect discs
which provide physical protection for the three center
discs. There are 823 concentric recording tracks on each
disc surface {8 are allocated as replacements for defective
tracks). Each set of five vertically aligned data tracks form
a data cylinder. When formatted, each data track is sub-
divided into 48 data sectors. Each data sector is capable of
storing up to 128 words of data. A data word consists of
two bytes or 16 bits of information. The HP 13394A For-
matted Disc Pack (figure 1-2) is formatted in this fashion
and must be used as the removable storage media for this
disc drive,

1-30. MULTI-UNIT CABLES

The following listed cables are available for interconnec-
tion of up to eight disc drives and a single controller. The
cables are available in four lengths as follows:

a. HP 13013B Multi-Unit Cable, part no. 13013-60013,
3.66 m (12 tt)

7920

b. HP 13013B-001 Multi-Unit Cable, part no. 13013-
60011, 1.83 m (6 ft)

¢. HP 13013B-002 Multi-Unit Cable, part no. 13013-
60014, 5.4%3 m (18 ft)

d. HP 13013B-003 Multi-Unit Cable, part no. 13013-
60012, 2.44 m (8 ft)

1-31. DATA CABLES

Five data cables are available for interconnection of up to
eight disc drives and a single controller. The cables and
lengths are ag follows:

a. HP 13213B Data Cable, part no. 13213-60007, 3.06 m
(10 fv)

b. HP 13213B-001 Data Cable, part no. 13213-60008,
7.62 m (25 ft}

¢. HP 13213B-002 Data Cable, part no. 13213-60009,
16.24 m (50 fv)

d. HP 13213B-003 Data Cable, part no. 13213-60010,
22.86 m (75 ft)

e. HP 13213B-004 Data Cable, part no. 13213-60006,
1.82 m (6 ft)

1-32. SPECIFICATIONS

Specifications for the HP 7920 Disc Drive are listed in
table 1-1.

1-33. RELATED MANUALS

The following related manual may be ordered from a
Hewlett-Packard Sales and Service Office, Sales and
Service Offices are listed at the back of this manual.

e HP 13037 Disc Controller Installation and Service
Manual, part no. 13037-900086.
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Table 1-1. HP 7920 Disc Drive Specifications

7920

Functional specifications

Seek time

LI 1 (T (- 1. S 5ms
F T £ 1= T = 1 T To o 25 ms
Maximum SHrOKS (B3 1raCKS) ...ttt i i ittt it ita st cenan ettt e i e e e 45 ms
Rotation

4= 1 3600 rpm
Average rotationNal GBlaY . .......uit ittt ittt i e e e s 8.3 ms

Data transfer rate

Data capacity

48 Sectors/Track — 815 Tracks®
Dsts Bits Dsta Bytes soctors Tracks
Per per per Per

Byte B
Sector 2,048 256
Track 98,304 12,288 48
Surface 80,117,760 10,014,720 39,120 815
Drive 400,588,800 50,073,600 195,600 4,075

“Total number of fracks per surface is 823, 8 of which are utilized as spares or for delective track allocation.
815 tracks per surface (minimum) are guaranteed to be good.

Environmental specifications

Temperature

Operating ... e e +10° to +40°C (50° to 104°F), rate of change not
to exceed 20°C (36°F)/hr, Above 3 038 m (10,000

ft) aititude maximum ambient temperature is re-
duced from 40° to 30°C (104° to B&°F).

Non-Operating .........oiiiiiiiiiiiii i iiiiieee s --40° to +75°C (--40° to +167°F), rate of change
not to exceed 20°C (36°F)/hr.

Relatlve humidity

L0 o1 11 o 8% to 80% non-condensing at wet
bulb temperature to 29.4°C (85°F)

LT 4= =11 T 5% to 95%
Heat dissipation

TO20M Master Drive .. ... i i e e e i 782 Watts (2670 Btu/hr), maximum
79208 Add-On Drive .. ... .. et 530 Watts (1810 Btu/hr), maximum
Altitude

OPOIAtING . ..o e e Sea level to 4 572 m (15,000 ft)
Non-Operating .. ..., 304.8 m (1,000 ft) below sea level to 15240 m {50,000 ft)
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Table 1-1. HP 7920 Disc Drive Specifications (Continued)

Power requirements

79208 7920M
VOLTAGE OPERATING MAXIMUM OPERATING MAXIMUM
AC VOLTS,
RAMS CURRENT POWER CURRENT POWER CURRENT POWER CURRENT POWER
AMPERES, | (WATTS) AMPERES, | (WATTS) AMPERES, | (WATTS) AMPERES, | (WATTS)
RMS RAMS RMS RAMS
100 6.0 460 7.2 590 8.6 680 7.2 800
120 52 475 6.2 550 7.5 700 6.0 Bi10
220 29 460 35 580 43 700 4.6 820
240 28 470 3.2 580 4.0 710 44 820

Notes: 1. The operating readings were measured under the following operating conditions:

a. Line frequency: 60 Hz for 100 Vac and 120 Vac, 50 Hz for 220 Vac and 240 Vac.
b. Disc Drive operation — alternate seeks between widely separated tracks with 25 ms delay betwaen sesks.

2. The maximum readings were measured under the following operating conditions:

a. Line frequency: 60 Hz for 100 Vac and 120 Vac, 50 Hz for 220 Vac and 240 Vac.
b. Disc Drive operation — spindle startup, excluding 60A, 5 ms inrush transient turn-on curent,

Physical characteristics

Dimensions

Hgight ............................................................................... 82.6 cm (32.5 in.)
L4 L T 49.9 cm (19.65 in.)
PN et e 81.3 cm (32 in.)
Welght

7920M Mester Drive (includes 13037 controller)

Ne? LR R e R R TP PSP E PR PR PR PPTPRRPIRPPRRPR 159 kg (350 Ib)
2] 1T a1 T« T PP 202 kg (445 |b)
79205 Add-On Drive

Ne.t LR D R R PR E R EPREE 143 kg (315 Ib)
L 11707 o7 o 188 kg {415 Ib)
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INSTALLATION

2-1. 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 the necessary information to un-
pack, inspect, install, check out, or otherwise prepare the
disc drive for use. Included are site preparation data, un-
packing, inapection, installation information, and recom-
mended packing and shipping methods.

2-2. UNPACKING AND INSPECTION
INSTRUCTIONS

The disc drive is shipped in a reusable container. When
the shipment arrives, ensure that the container has been
received as specified by the carrier's bill of lading. Inspect
the shipping container immediately upon receipt for evi-
dence of mishandling during transit. If the container is
dameged or water-stained, request that the carrier's agent
be present when the container is unpacked.

If the container appears to be received in satisfactory
condition, proceed with the unpacking instructions. The
disc drive is unpacked as follows:

a, Using a large screwdriver, remove the climp fasteners
that secure the top of the container to the base. Set the
top aside and retain the fasteners. (See figure 2-1.)

b. Locate the packing list and compare this list against
the purchase order to verify that the shipment is
correct.

¢. Cut the polystrap and the strap that secures the ramp
to the disc drive and then lift out the ramp. Save the
ramp for later use. Remove the foam collars (if used)
and the plastic bag from the disc drive.

d. Inspect the disc drive for damage such as dented cor-
ners, surface scratches, and loose components. Also,
check the rigid foam-plastic cushioning (if used) for
any signs of deformation which could indicate rough
handling during transit.

e. At each corner of the container base, loosen the bolts
that secure the leveling feet retainers. At the rear
container base (rear of disc drive} ensure that bolts

are free from the threaded sleeves mounted in the
container base.

f.  On the container base, as viewed from the rear of the
disc drive, remove the two screws that secure the rear
retaining member to the base and slide out member.

g. Position the ramp at the rear of the container base
and ensure that ramp is firmly seated on base.

h. On the disc drive, ensure that leveling feet are fully
threaded into the enclosure to prevent possible drag-
ging or bending when the disc drive is rolled down the
ramp and onto the floor.

WARNING

To avoid personal injury when mov-
ing the disc drive off the container
base, do not position any part of the
body in the path of the disc drive
movement.

CAUTION

To avoid damage to the diac drive from a
“runaway” condition when moving the
disc drive off the container base, position
a handler on each side of the disc drive.

i. Move the diasc drive off the container base and onto the
floor using the ramp.

j. Open the front and rear doors and further inspect the
unit for damage, such as broken controls, fuseholders,
or loose components.

k. If visual examination reveala any damage to the disc
drive, follow the claims procedurea described in para-

graph 2-5. Retain the shipping container and packing
material for future use,

2.3. MANUALS

Check to ensure that all manuals that are gpecified on the
packing list have been received.

24, EQUIPMENT

The disc drive model number and full serial number are
stamped on an identification label affixed to the rear

panel. Be sure to include the model number and serial
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Installation

number in any correspondence with Hewlett-Packard
about this product.

2-5. CLAIMS PROCEDURE

WARNING

To avoid dangerous electrical shock,
do not apply power to the disc drive
when there are signs of physical
damage to any portion of the outer
enclosure.

7920

2-6. SITE PREPARATION

Site preparation information for the disc drive includes
environmental, power, cooling, and mounting require-
ments. Each of these requirements is discussed in the
following paragraphs.

2.7, ENVIRONMENTAL REQUIREMENTS
The disc drive has been designed to operate with an air
inlet temperature range of 10°C to 40°C (50°F to 104°F)
with the rate of temperature change not to exceed 10

CONTAINER
TOP

- RAMP N
_ ' SHIPPING
POSITION

CLIMP FASTENERS

UNLGALD
TOWARD
THE HEAR

Note: Use of foam collars is oplicnal for shipment.

\HAMP N

UNLC}A0
PQSITION

1/Z INCH POLY5TRAP FILAMENT TAPE

BANDING

PLASTIC
BAG

FOMAM COLLAR

FILAMENT TAPE
DISC DRIVE

CONTAINER
BASE

MODULE SECUREDR WITH
ONE STAPLE OH NalL

T ATTACH COLE AN,
PLACF AT LEAST
10em 4 a0t OF
FILAMENT TAFE

(N UNDE REIDE

QF COLLAR

REAR
RAETAINING
MEMAER

7301-38
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Figure 2-1. Unpacking the I}isc Drive
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Celsius degrees (18 Fahrenheit degrees) per hour. It is
expected that the disc packs to be used will be stored at the
same room temperature at which the disc drive is
operating.

2-8. COOLING REQUIREMENTS

A blower provides adequate ventilation to the power board
when the disc drive is operated within the environmental
limitations specified in table 1.1. Cooling air is drawn into
the enclosure through the front door plenum and is
exhausted through vents on the rear door. Air entering
the enclosure is directed through a plenum and prefilter to
the heatsink on the power and motor regulator PCA-A9,
and additionally filtered air to the discs. The air filtration
system purges the cooling air to the discs of 99 percent of
contaminants 0.3 micron or larger. An exhaust blower,
mounted on the power panel assembly, provides additional
cooling for the enclosure.

Note: To obtain maximum cooling efficiency,
ensure that the back of the disc drive is
at least 50 cm (20 in.) from any object or
barrier.

2-9. MOUNTING REQUIREMENTS

The disc drive is mounted in a free-standing enclosure
which requires only that the entire unit be moved to the
desired location. The unit should be located to provide
adequate air circulation at the front and rear doors. Also,
allow adequate clearance to open the doors fully. (See
figure 2-4.)

When positioned, adjust the four feet on the bottom of the
unit to relax the “"dead-weight” strain from the casters and
to provide a more stable foundation than casters normally
provide. Place a level on the top of the disc drive and
adjust the feet to ensure the top of the unit is level. Place
the level along both the depth and width of the disc drive.

2-10. INSTALLATION INFORMATION
The following paragraphs provide the necessary informa-
tion to install the disc drive. The information includes
manual updating information, a list of tools and test
equipment required for installation, ac outlet and external
ground requirements, a fuse rating check, power cord
information, and interconnection instructions.

2.11, MANUAL UPDATING

Before installing the disc drive, read all updating instruc-
tions for the disc drive manual and any related manuals

Installation

(see section I of this manual). Updating instructions (if
any) are provided with the appropriate manual.

2-12. TOOLS AND TEST EQUIPMENT
REQUIRED

The following paragraphs describe the tools and test
equipment required to install the disc drive.

2-13. TOOLS, No installatinn tools other than
ordinary handtools are required.

2-14. TEST EQUIPMENT. A suitable ac voltmeter
(HP 970A Digital Voltmeter, or equivalent battery-
operated device suitable for measuring primary ac line
voltage), the CE Alignment Pack (product number
13398A) or the Product Support Package (part no. 07920-
67801), are the only test equipment required for installa-
tion. The ac voltmeter is used to verify the adequacy of the
ac power outlet to be used and the DSU (Disc Service Unit)
is used to verify the alignment of certain adjustable
parameters.

2-15. POWER REQUIREMENTS

The disc drive may be operated continuously from a
single-phase, primary power source of 100, 120, 220, or
240 Vac (+5, — 10%) at a line frequency of 47.5 to 66 Hz
with a power consumption of 475 watts.

Note: If a controller is installed in the enclo-
sure, power consumption for both units
is 710 watts.

IMPCRTANT NOTICE

The disc drive power panel assembly and
power supply are wired at the factory for
either 120 Vac or 240 Vac (Option 015)
input voltage. The label on the back
lower left-hand side of the enclosure de-
notes the wiring configuration. The 120
Vac configuration can be changed to 100
Vac operation and the 240 Vac config-
uration can be changed to 220 Vac oper-
ation by changing the strapping on
power supply terminal board TB1. The
240 Vac power panel assembly may re-
quire a power cord change to adapt it to
the different power outlet. No other wir-
ing configurations are permisaible,
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IF YOUR DISC DRIVE IS CONFIGURED FOR 120 VAC,
THE REVERSIBLE POWER IDENTIFICATION LABEL
WILL READ AS FOLLOWS, DEPENDING ON THE
TYPE OF DISC DRIVE:

79208 ~ LINE 7920M ~ LINE
120V +5 -10% 120V +5-10%
580 WATTS MAX, B50 WATTS MAX,
6.5A MAX, B.6A MAX,
47.5-66Hz 47.5-68Hz

AND TERMINAL BOARD TB1
IS STRAPPED LIKE THIS,

120 VAL

TO CHANGE OPERATING VOLTAGES FROM 120 VAC TO 100 VAC,
FIRST REMOVE THE POWER IDENTIFICATION LABEL. THEN
STRAP TERMINAL BOARD TB1 AS SHOWN.

I
I
I
|
I
I
|
I
I
I

130 vAC

REVERSE AND REPLACE THE LABEL,
ENSURING THAT IT READS LIKE ONE
OF THESE, DEPENDING ON THE TYPE
OF DISC DRIVE

* THIS POINT IS NOT AT ZERO POTENTIAL
WITH RESPECT TO THE CABINET. THIS
POINT 1S AT ZERO POTENTIAL WITH
RESPECT TO POINT 928.

79208 ~ LINE 7920M ~ LINE
100V +5-10% 100V +5-10%
600 WATTS MAX. B40 WATTS MAX.
7.3A MAX. 10A MAX.
47.5-66Hz 47.5-66Hz
NOTL  ENCIRCLEL NUMHEHS INDICATE WIRING COLOR CODE AS FOLLOWS

6: N -‘\““—\,_ _ ﬁ
2 e i
B c
COLOR 15T DAIGI'I 7~UEIGIY 3RB oG
| aack I I

BRUWN

RED

ORANGF

¥ELLOW

GREEN
HLUE
VIOLET
GHEY
wHIIE

T m e m T AL~ O
[ R Y
T T e N5

73014A
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Figure 2-2. Strapping Configurations for 120 Vac and 100 Vac
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IF YOUR DISC DRIVE IS CONFIGURED FOR 240 VAC,
THE REVERSIBLE POWER IDENTIFICATION LABEL
WILL READ AS FOLLOWS, DEPENDING ON THE

TYPE OF DISC DRIVE: lel
9
~LINE ~LINE &
79205 240V~ 50Hz 7920M 240V~ 50Hz A
580 WATTS MAX. 3.4A MAX. || 800 WATTS MAX. 3.8A MAX. = A
OPERATING RANGE OPERATING RANGE
2168V~ -252V~ 47.5-66H2 2168V~ -252V~ 47.5-86H2 0 vac

AND TERMINAL BOARD TB1
IS STRAPPED LIKE THIS.

120 VAC

§3133

TO CHANGE OPERATING VOLTAGES FROM 240 VAC TO 220 VAC,
FIRST REMOVE THE POWER IDENTIFICATION LABEL. THEN
STRAP TERMINAL BOARD TB1 AS SHOWN.

THEN ’
a2

REVERSE AND REPLACE THE LABEL,
ENSURING THAT IT READS LIKE ONE
OF THESE, DEPENDING ON THE TYPE
OF DISC DRIVE.

828

| ~ LINE ~LINE
™ vac 79205 220V~ 50Hz 7920M 220V~ 5QHz
580 WATTS MAX. 3.6A MAX.|| 716 WATTS MAX, 3.8A MAX.
OPERATING RANGE OPERATING RANGE
o 188V~ -231V~ 47.5-66Hz 1898V~ =231V~ 475-66Hz

NDTE ENCIRCLED NUMBERS INDICATE wiR NG COLDA CODE A5 FOLLOWS

A L] c
CoLOR 157 DAIGW IND IGIT JhD gnan
* THIS POINT IS NOT AT ZERO POTENTIAL buack
WITH RESPECT TO THE CABINET. THIS sRown
POINT IS AT ZERO POTENTIAL WITH Omance
RESPECT TO POINT 928. veLLow

GREEN
BLUE
VIDLET
GREY
WHITE

B maE S REL Ny - O
R R P A ]
[ T V]

7301-6A
Figure 2.3. Strapping Configurations for 240 Vac and 220 Vac
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If the primary power source is other than that noted on the
WARNING power identification label, remove the shroud on the en-
closure and change the strapping configuration of termi-
nal board TB1 on the power supply assembly to correspond

Disconnect the power cord from with your requirements. Figures 2-2 and 2-3 depict and
power source before changing a provide instructions for changing the strapping on termi-
strapping configuration. nal board TB1.
50
TOP ™ t19.65)
FRONT
L
L APPROX. 1813 .
! 71.3) i
FRONT SIDE
| L
825
(32.5)
, ry L
&5 5 &
50 813
tl—— — [————————
(19.65) {32)
NQTES:
1. ALL DIMENSIONS ARE IN CENTIMETERS AND {INCHES).
2. WHEN THE DISC DRIVE IS INSTALLED, ALLOW 46 CENTIMETERS (18 INCHES) OF CLEARANCE
ON EACH SIDE OF THE DISC DRIVE 50 THE DISC DRIVE CAN BE SERVICED.

730154 Figure 2-4. HP 7920 Disc Drive Dimensions
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2.16. ACPOWEROUTLET AND EXTERNAL

GROUND

The female power cutlet, which will be used to supply ac
power to the power panel assembly in the dise drive enclo-
sure, must be checked by a gualified electrician to ensure
that the proper voltage is available to the disc drive. The
outlet and its associated wiring and circuit breakers must
be capable of carrying the current specified in table 1-1.

Have a qualified electrician check the power outlet with
an ac voltmeter to ensure that the required single-phase
voltage is present. Also check the earth (safety) ground, in
the power outlet, to ensure a good earth ground (properly
earthed}. Ensure that input voltage ranges are those
specified below for each disc drive operating ac voltage
configuration:

Disc Drive Input AC Voltage
Operating Voltage Range
(VAC, +5, —10%) (VAC, RMS)
100 90 to 105
120 108 to 126
220 198 to 231
240 216 to 252

Bear in mind that the electrical load imposed by the disc
drive may reduce the voltage below the non-load value. If
the line voltage is not within the correct range, have the
electrician check the power outlet to ensure that it is
wired correctly with respect to ac high potential (L), ac
neutral (N}, and earth ground (E). If the outlet is wired
improperly, corrections must be made by a qualified elec-
trician. Local electrical codes must be observed if the in-
stallation is inside a building.

Installation

2-17. FUSE RATING CHECK
The disc drive is equipped with one primary power fuse
{F1) and seven secondary fuses (F2 through F6, A9F1 and

A9F2).
WARNING

Observe the warning label affixed to
the operator panel when replacing
the primary power fuse. Be sure to
disconnect the power cord from
power source bhefore changing any
fuse.

The primary power fuse is located on the operator panel.
Open the front door to gain access to the fuseholder, then
check that the rating of the primary power fuse conforms
to that specified in table 2-1.

Tabie 2-1. Primary Power Fuse Ratings

SOURCE VOLTAGE | REQUIRED RATING | HP PART NO.
100 Vac BAT", 250V 2110-0383
120 Vac BAT", 250V 2110-0383
220 Vac 4AT, 250V 2110-0365
240 Vac 4AT*, 250V 2110-0365

*The T indicates that a time delay or slo-blo fuse must be used.

Five of the secondary fuses are located at the rear of the
power supply assembly and the sixth and seventh are
located on the power and motor regulator PCA-AS. Ensure
that each fuse rating is that specified in table 2-2.

Table 2-2. Secondary Power Fuse Ratings

SUPPLY VOLTAGE
SECONDARY FUSE REQUIRED RATING HP PART NO.
UNREGULATED REGULATED
F2 —-36 Vdc 8AT", 250V 2110-0383
F3 +36 Vdc BAT", 250V 2110-0383
F4 +10 Vdc + 5 Vdc 8A, 250V 2110-0342
F5 +20 Vdc +12 Vdc 1.5A, 260V 2110-0043
F& —-20 Vdc -12 Vdc 1.5A, 250V 2110-0043
ASF1 25 Vac 1A, 125V 2110-0516
ABF2 —36 Vdc —24 Vdc 1A, 125V 2110-0516
*The T Indicates that a time delay fuse must be used.
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2-18, POWER CORD INSTALLATION cord. For the Option 015 power panel, part no.

(2940-60156, the power cord must be installed locally.

To install a power cord, proceed as follows:
WARNING
(1)

Set circuit breaker (8, figure 9-11) on power
distribution unit (7, figure 9-10) to OFF.

The following must he performed by
a qualified electrician. Use exireme
caution when connecting the disc )]
drive to the mains power source,
Connect the power cable to the disc
drive first then connect it to the
power source. Heed all “WARNING"”
signs on equipment.

Using a Pozidriv screwdriver, remove four
screws (22, figure 9-10) securing “WARNING”
cover (21, figure 9-1() to power panel assembly
and remove cover.

(3) Prepare three-conductor power cable (minimum
conductor size no. 14 AWG/1.56 mm?) by first
stripping off 230 millimeters (9 inches) of outer
insulation from end of cable and then removing
13 millimeters (1/2 inch) of insulation from end
of each conductor.

Check the input ac voltage and the fuse ratings before

proceeding with the power cord installation. The disc drive

may be equipped with one of two types of power panel

assembly. To install a power cord on a disc drive with

serial number prefix prior to 1740, proceed to step a. To

attach a power cord on a disc drive with serial number 4
prefix 1740 or greater, proceed to step b.

Pass prepared end of power cable through cable
clamp (5, figure 9-10} into power distribution
unit. Do not tighten clamp at this time.

a. The power panel assembly, part no. 02940-60157, is

supplied with a standard 120 Vac hardwired power (6) Using a blade-type screwdriver, attach earth

L YT
q

ul |

~~LINE gy

*Typical Operating Values

POWER
O CABLE O
MAINS EARTH
SUPPLY GROUND NEUTRAL LINE
120 Vac 60 Hz* Green White Black
240 Vac 50 Hz* Wire in accordance with local electrical codes.

7301-7A

Figure 2.5. Power Distribution Unit
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ground conductor of power cable to box lug (6,
figure 9-11) on earth bus (7, figure 9-11),

(6) Using a blade-type screwdriver, attach line (L)
conductor of power cable to mating terminals on
barrier block TB1 (1, figure 9-11) as shown in
figure 2-5.

(7} Dress power cable conductors within power
distribution unit and tighten cable clamp on
cable jacket.

(8) Replace "WARNING” cover on power panel
assembly.

(3} Connect power cable to a suitable mains power
gource.

(10) Set circuit breaker on power panel assembly to
ON.

b. The power panel assembly, part no. 29425-60003, is
supplied with a standard 120 Vac power cord. For the
Option 015 power panel, part no. 29425-60004, an
appropriate power cord is supplied with the disc drive.
The various Option 015 power cords available are
shown in figure 2-8. To attach a power cord, proceed
as follows:

CAUTION

Do not attempt to operate a disc drive
configured for 120 Vac on 240 Vac or a
disc drive configured for 240 Vac on 120
Vac. Damage to the disc drive may
result,

(1) Set circuit breaker of the disc drive to the OFF
position,

(2) Plug the female end of the power cord into the ac
power inlet in the rear of the disc drive,

{(3) Connect power cable to a suitable mains power
source,

(4) Set circuit breaker of the disc drive to the ON
position.

2-19. INTERCONNECTION INSTRUCTIONS
Interconnecting the disc drive depends upon the system
configuration, that is, whether a single disc drive is to be
installed, or whether multiple disc drives are to be con-
nected in series, or whether an add-on disc drive is to be
installed in an existing system.

Before connecting the disc drive, ensure that the inter-
nally connected data and interconnecting cables are prop-
erly installed. Remove the shroud and check that the data
cable is connected between drive control PCA-A4 and the

Installation

termination assembly, and the interconnecting cable is
connected between I/O sector PCA-A2 and the termination
assembly. (See figure 2-6 for termination assembly
details.)

Interconnecting the disc drive may be performed in two
steps: first, make the necessary connections to the disc
drive and then make the connections to the controller, If
this is a multi-unit installation, connect all disc drives
before connecting the controller. See figure 2-6 for disc
drive interconnection information and figure 2-7 for con-
troller interconnection information.

2.20. SINGLE-UNIT INSTALLATION. A single
unit installation involves only one disc drive. Connect the
multi-unit cable, HP 13013B, directly to the controller.
Ensure that the terminator PCA, part no. 07905-60039, is
installed. Then, connect the data cable to the termination
assembly.

2.21. MULTIPLE-UNIT INSTALLATION. For
multiple-unit installations, position each disc drive in the
desired locations and proceed with the termination as-
sembly connections at the back of each disc drive. Ensure
that the terminator PCA is installed in the last disc drive
in the series, and that the cable-to-cable adapter, part no.
07905-80010, is installed in all others.

2-22, ADD-ON INSTALLATION. For an add-on
installation, remove the terminator PCA from the last disc
drive in the existing system and replace it with the cable-
to-cable adapter. Ensure that the terminator PCA is in-
stalled in add-on drive. Proceed with the termination as-
sembly connections.

2.23. CONTROLLER INTERCONNECTIONS.
After connecting the cables to the disc drive(s), proceed
with the controller interconnections as follows:

a. Remove the top and front covers from the controller.

b. Pass the free end of the multi-unit cable from the first
disc drive through the opening provided at the rear of
the controller. (See figure 2-7.) Connect the cable to
the device controller PCA at connector DRVJ3. The
cable should be positioned in the channel provided
and should lie to the right side of the fan.

¢. For HP 13037TA/B Disc Controllers, remove the data
cable retainer from the device controller PCA. {See
figure 2-7, view A))

d. Pass the free end of each data cable through the open-
ing provided at the rear of the controller. Connect
each data cable to the device controller PCA at con-
nectors J4 through J11. The cables should be
positioned in the channel provided and should lie to
the right side of the fan.

Note: Any data cable may be connected to any
of the PCA connectors on the controller.

2-9
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e. For HP 13037TA/B Disc Controllers, replace the data
cable retainer. (See figure 2-7, view A.) For HP
13037C Disc Controllers, secure each cable to the data
cable retainer assembly on the PCA with the attached
spring-loaded captive screws. (See figure 2-7, view B.)

f.  On the controller, ensure that the jumper cable, part
no. 13037-60021, is connected between connector J2
on the error correct PCA and connector J2 on the
microprocessor PCA.

g€ Ensure that the cable from the computer interface is
connected to the device controller PCA at
connector IFJ1.

h. Replace the controller top cover and front panel.
i. Replace and secure the controller.

j- Connect the ac power cord from the disc drive to a
receptacle on the power panel assembly, Then, con-
nect the ac power cord from each diac drive installed
to an appropriate ac power source.

k. Close the rear door of the disc drive enclosure.

When one or more disc drives are installed, the logical
unit address of each must be specified to the controller.
The position of the UNIT SELECT switch determines the
logical unit address of the dis¢ drive. Ensure that no two
logical unit addresses are alike.

2-24, INSTALLATION CHECKOUT

After the diac drive(s) has been installed and inter-
connected, visually inspect the installation. Enaure that
the interconnecting and data cables are properly routed
and anchored, the last disc drive in the series is properly
terminated, and the correct logical unit addresses are
specified. If there is any evidence of condensation in or on
the disc drive, clean the heads as outlined in section V.
Refer to section III for a full description of each operation
control and indicator, and for the basic operating proce-
dures. .

Note:  Before operating the disc drive, ensure
that the heads are properly aligned.
Then verify that velocity command gain
is properly adjusted. (Refer to Section VI
for adjustment procedures.) Then check
the air pressure as described in Section
V, paragraph 5-13.

If the disc drive is installed in an HP system, run the
appropriate subsystem diagnostic tests in accordance with
the instructions provided in the Diagnostic Reference
Manual. If the dise drive is installed in some other system,
perform the diagnostic tests in accordance with the in-
structions provided for that system.

2-10
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2-25. REPACKAGING FOR SHIPMENT

WARNING

Thia disc drive containg magnetic
material (spindle assembly and ac-
tuator assembly), a potential hazard
to personnel during shipping. The
disc drive (with the covers removed)
does not exceed aircraft limitations,
5.25 milligauss at 4.6 m (15 ft), and
can be shipped Into or within the
United States provided that all
applicabie regulations of the U.S.
Department of Transportation (DOT)
are foilowed before release to the ini-
tial carrier in the U.S. Refer to DOT
Regulations, Title 49, parts 171-177
{(Hazardous Materials).

Note: If all the covers are undamaged and in
place, the HP 7920 Disc Drive measures
less than 5.26 milligauss at 0.9 m (2.85
ft) and does not require handling as a
restricted article as mentioned in the
above warning.

When the disc drive requires repackaging for shipment,
use the original container and packing material. If the
container is not available, consult your local Hewlett-
Packard Sales and Service Office to cbtain a container or
instructions for fabricating an acceptable alternate. Be-
fore shipment, the container (or equipment) should have a
tag identifying the owner and the service or repair to be
performed. Include the equipment model number and full
serial number. The approximate shipping weight for the
disc drive is contained in table 1-1.

If the disc drive is to be shipped, follow the procedure
outlined in DOT Regulations, Title 49, parts 171-177
(Hazardous Materials). To package the disc drive, proceed
as follows:

a. Place the ramp on the rear of the container buse. (See
figure 2-1.)

b. Thread the leveling feet fully into the enclosure to
ailow freedom of movement of the disc drive.

¢. Position the disc drive at the ramp with the front of
the enclosure facing the container base,

d. On the front of the container base, thread the two
leveling feet retainer bolts into the threaded sleeves
until the retainers are firmly secured but not tight.

e. Align the retainer slots approximately parallel with
the side member of the container to receive the disc
drive leveling feet.
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CAUTION

Ensure that the retainer slots are wrap-
ped with a protective tape to avoid dam-
age to the leveling feet threads.

Roll the dise drive onto the container base via the
ramp and seat the leveling feet in the retainer slots.

Install the rear retaining member, seating the retain-
ers on the leveling feet.

Installation

Tighten the retainer bolts and the rear retaining
member screws.

Place the plastic packing bag over the disc drive.
Install the foam collars (if used) on the disc drive as
shown in figure 2-1 using 2 cm (0.75 in.} filament
tape.

Relialace and secure the ramp with 2 ¢m (0.75 in.)
filament tape. Attach a 1 em (0.5 in.) polystrap band
around the disc drive and under the floater base. (Re-
fer to figure 2-1.)

Replace the top cover and secure with climp fasteners.

2-11
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INTERCONNECTION INFORMATION

MULTIUNIT INSTALLATION
VIEWA SINGLE-UNT ADD-ON INSTALLATION
INSTALLATION UNITE 2 THRU 7 LAST IN GERIES
USE TERMINATOR PCA, | USE CABLE-TO-CABLE USE TERMINATOR PCA, USE TERMINATOR PCA,
| P/N 0780560039 ADAPTER, P/N 0700650010 |  P/N 07808-80039 /N 07906-90038
. CONNECT MULTIUNIT CONNECT MULTILUNIT CONNECT MULTI-UNIT
" gg;‘[‘;ﬂ,,‘:‘;;f,‘;”;g CABLE, HP 130138, TO CABLE, HP 130138, TO CABLE, HP 130138, TO
CONTR'OLI.ER ’ PREVIQUSLY CONNECTED NEXT TO LAST DISC LAST DISC DRIVE IN
DISS DRIVE IN SERIES QORIVE IN SERIES SERIES
CONNECT MULTI-UNIT
CABLE, HP 130138, TO
" NOT USED HEXT Enee ORIVETO NOT USED NOT USED
BE CONNECTED

NOTES:
1. THE HP 13013B MULTI-UNIT CABLE 15 AVAILABLE IN FOUR
LENGTHS AS FOLLOWS:
CABLE PART NO. LENGTH
HP 130138 13013-60013  J6Bm (1210}
HP 130138-001 13013-80011 1.83m (8 f1)
HP 130138-002 13013-80014 G40 m (18 f1)
HP 130138-003 13013-60012 244 m (B Nt}

2. THE HP 132138 DATA CABLE IS AVAILABLE IN FIVE LENGTHS

AS FOLLOWS:
CABLE PART NO. LENGTH
HP 132138 13213-60007  3.06m (V0 fu)

HP 13213B-001 1321360008  7.62m (26 fr)
HP 132136.002 132123-60009 16.25 m (5O fr}
HP 133138-003 131380010 2288 m (76 11}
HP 132138-004 13213-60006 1.83m (6 fd

3. THE TERMINATOQR PCA, PART NO. 07806-60036, 1S ONLY USED ON
THE LAST DISC DRIVE IN THE SERIES.

FOR SINGLE UNIT INSTALLATIONS, THE TERMINATOR PCA IS USED.

FOR MULTIPLE UNIT INSTALLATIONS, THE TERMINATOR PCA 15 USED
ON THE LAST DISC DRIVE IN THE SERIES AND THE CABLE-TO-CABLE
ADAPTERS, PART NO. 07905-80010, ARE WSED FQR EACHOQF THE
REMAINING DISC DRIVES.

FOR ADD-ON INSTALLATIONS, THE TERMINATOR PCA MUST BE
REMOVED FROM THE LAST DISC DRIVE IN THE EXISTING SERIES AND
BE REPLACED WITH A CABLE-TO-CABLE ADAPTER. THE TERMINATOR
PCA |5 USEQ ON THE LAST DISC DRIVE IN THE SERIES.

OATA CABLE
CONNECTED
TO PCA-A4

R
® INTERCONNECTION
CABLE CONMECTED
6 | D TO PCA-A2
® ™~
~
®
®
® ™
Y
1l
“bATACABLE ]
TO CONTROLLER TERMINATOR PCA*
QR CABLE-TO-CABLE
ADAPTER

RED STRIPE
" INSTALL THE TERMINATOR PCA AS SHOWN WITH
n PIN NO. 2 ON THE SIDE OF THE CABLE WITH THE
RED STRIPE.

VIEW A
TERMINATION ASSEMBLY

7301-8C
Figure 2-6. Disc Drive Interconnection Diagram
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Installation

IF J1 (INTERFACE)

ERROR CORRECT PCA

JUMPER CABLE
13037-60021

13037A/B

|' DATA CABLE
RETAINER
13037-00010

DATA CABLE

MICROPROCESSCR PCA

RETAINER CABLE PART NO. LENGTH
HP 132138 13213-60007 3.06m (10 tt}
HP 132138-001 13213-60008 7.62m (26 ft}
HP 132138-002 13213-60009 16.24 m (60 ft)
HP 13213B-003 13213-60010 22,88 m (76 ft)
HP 13213B-004 13213-60006 1.83m (8 f1)

TO
TO INTERFACE

AC POWER

HP 130138
MULTI-UNIT CABLE
(NOTE 1)

L~

HP 13213B
DATA CABLE
(NOTE 2}

HP 13037A/B/C
DISC CONTROLLER

DEVICE
CONTROLLER PCA

DRV J3
{DRIVE}

NOTES:

1. THE HP 13013B MULTI-UNIT CABLE IS AVAILABLE IN FOUR LENGTHS
AS FOLLOWS, MAXIMUM CUMULATIVE CABLE LENGTH, CONTROLLER
TO LAST DISC DRIVE, 1S 25.56 METRES (74 FEET).

CABLE PART NO. LENGTH
HP 130138 13013-60013 3.86m (12 1)
HP 130138-001 13313-60011 1.83m (6 f1)
HP 13013B-002 13013-60014 6.49m (18 ft)
HP 13013B-003 13013-60012 2.44 m (B ft)

2. THE HP 132138 DATA CABLE IS AVAILABLE IN FIVE LENGTHS AS
FOLLOWS:

7301-78C
Figure 2-7. Disc Drive to Controller Interconnection Diagram

213
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STANDARD MALE NEMA (MOLDED)

BROWN OR BLACK (L) o
GREEN/YELLOW (E)-—____—;_o_:_] = =
LIGHT BLUE OR WHITE (N)

=]

FEMALE CEE

SES

(L} BROWN OR BLACK
{E) GREEN/YELLOW
(N} LIGHT BLUE OR WHITE

8120-2371 {2.3m)

FEMA

OPTION 015

BROWN OR BLACK (L) —~———__
GREEN/YELLOW (E)
LIGHT BLUE OR WHITE (N}j—

MALE CEE

i

=N:=

LE CEE

{L) BROWN OR BLACK
(E) GREEN/YELLOW
(N} LIGHT BLUE OR WHITE

B120-1B60 {1.5m}

YOUR NEAREST HP SALES OFFICE.

NOTE: OTHER COUNTRIES SUCH AS CANADA, JAPAN {100 OR 200 VOLTS), MEXICO,
PHILIPPINES, AND TAIWAN MAY USE SOME OF THE ABOVE SETS. CONSULT

SWITZERLAND
BLUE (N} ———4 —
GREEN/YELLOW (E}——{—e —3- :U:C
BROWN (L) ——8 =

FEMALE CEE

5 B

(L} BROWN
{E} GREEN/YELLOW
{N) BLUE

B120-2104 {2m)

EAST AND WEST EUROPE, SAUDI ARABIA, UNITED REPUBLIC OF EGYPT
MALE SCHUKO

NQTE: THE LIGHT BLUE (N) AND BROWN (L) WIRES TQ THE MALE SCHUKO
CONNECTOR MAY BE CONNECTED OPPOSITE TQO THAT SHOWN,

FEM

LIGHT BLUE (N)
GREEN/YELLOW (E)
BROWN (L)

0 B=

ALE CEE

(L) BROWN
(E) GREEN/YELLOW
(N} LIGHT BLUE

8120-16B9 (2.0m)

AUSTRALIA, NEW ZEALAND

LIGHT BLUE OR BLACK {N}

N
LIGHT BROWN OR RED (L}—"\_':

=r{_|

GREEN/YELLOW (E}

FEMALE CEE

3 [

| {L) LIGHT BROWN QR RED
——(E) GREEN/YELLOW
(N} LIGHT BLUE OR BLACK

B120-1369 {2.2m)

GREAT BRITAIN, CYPRUS, NIGERIA, RHODESIA, SINGAPORE

LIGHT BLUE {N}

FEMALE CEE

{L) LIGHT BROWN
(E) GREEN/YELLOW

sgcs

GREEN/YELLOW (E}
LIGHT BROWN (L)

={_|

€] =5

(N} LIGHT BLUE

B120-1351 (2.2m)

NOTE: OTHER COUNTRIES USE MORE THAN ONE OF THE ABOVE POWER
CORD CONFIGURATIONS, FOR CORRECT POWER CORD SET IN
YOUR AREA, CONSULT YOUR NEAREST HP SALES OFFICE.

E EARTH OR SAFETY GROUND
N NEUTRAL OR IDENTIFIED CONDUCTOR
L LINE OR ACTIVE CONDUCTOR

2-14 Figure 2-8. AC Power Cord Sets




OPERATION

3-1. INTRODUCTION

This section contains operator information for the HP
7920 Disc Drive. The information includes a description of
operating precautions, operator controls and indicators,
and the basic operating procedures.

3-2. OPERATING PRECAUTIONS

The operator should observe the following precautions
when operating the disc drive:

a. With the shroud removed, the disc drive has a strong
magnetic field; do not wear a wrist watch when work-
ing near the top of the disc drive.

b. The prefilter should not be left out while the disc drive
is operating. The longer it is out, the greater the
chance of contaminants entering the drive.

¢. Heed all warning and caution labels affixed to the disc
drive.

d. In normal operation the heads “fly” over the discs
surfaces on a thin cushion of air. A small particle of
dust or other contaminants between the head and the
disc can cause the head to contact the disc and possi-
ble damage to the disc and/or the head. Operate the
disc drive in a clean area to minimize this
malfunction.

e. Cooling air is drawn into the disc drive through the
front panel and is exhausted through ports located on
the rear panel. Ensure that at least a one-foot clear-
ance is available at the front and rear of the enclosure
to permit adequate airflow.

f. Ensure that routine maintenance procedures are
regularly performed.

3-3. OPERATOR CONTROLS,
INDICATORS, AND FUSE

Figure 3-1 illustrates the location of each operator panel
control, indicator, and fuse, and the following paragraphs
describe their functions.

DRIVE FAULT indicator — lights in the event a
malfunction occurs in the read/write circuitry, a

seek operation is not completed within 90 mil-
liseconds, a recalibrate operation is not completed
within 1250 milliseconds, the correct signal level
i8 not detected on the servo surface, a power sup-
ply malfunction occurs, or the carriage back de-
tector is not clear, or a PCA is unplugged.

READ ONLY indicator — lights when the READ
ONLY awitch is activated. When lighted, it indi-
cates that all data surfaces are protected from
any write operation.

DOOR UNLOCKED indicator — lights whenever
the RUN/STOP switch is set to stop, the spindle
has stopped, the door unlock solenoid is ener-
gized, and it is safe to open the pack chamber
door.

DRIVE READY indicator — lights to indicate
that the startup sequence is complete, the spindle
has reached operational speed, and the heads
have been loaded.

Unit Select Identification numerical indicator —
displays%he selected logical unit address of the
disc drive. It also indicates that ac power has been
applied to the disc drive power supplies. An eight
appears if a fault occurs in the pack detector cir-
cuit. When the system selects the disc drive, a
light-emitting diode (LED) is lighted in the upper
left-hand corner of this indicator.

RUN/STOP toggle switch — initiates the startup
sequence, controls the application of power to the
spindle motor and door unlock solencid, clears
any disc drive faults, and initiates the shutdown
sequence.

When set to RUN, the startup sequence is in-
itiated, power is applied to the spindle motor, the
door unlock solenoid is de-energized, and any disc
drive faults are cleared. After the startup se-
quence is complete, the heads will be loaded at
cylinder zero and the DRIVE READY indicator
will light.

When set to STOP, the shutdown sequence is
initiated, the heads are retracted, the spindle is
braked to a stop, and the door unlock solenoid is
energized to permit safe access to the disc pack,

UNIT SELECT rotary switch — selects the logi-
cal unit address of the disc drive. The Unit Select
Tdentification indicator @ will correspond to the
switch position.

3-1
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Figure 3-1. Operator Controls, Indicators, and Fuse
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DISC rocker switch — controls the application of
ac power to the disc drive power supplies and
blower motor. The Unit Select Identification indi-
cator will light to indicate that power has been
applied.

F1 primary power fuse — provides protection
from an ac power overload. The current and volt-
age ratings with HP part numbers of the required
fuse are listed in table 2-1.

READ ONLY slide switch — inhibits write oper-
ations and lights the READ ONLY indicator.

When get to the protected position (#), the data
recorded on the data surfaces is protected from
any write operations. The READ ONLY indicator
will light to indicate that the data protection fea-
ture is activated.

When set to the unprotected position, the data
recorded on any data surface is not protected from
write operations and is therefore subject to
change. (Specific sectors may be protected in
software through the recorded preamble, refer to
paragraph 4-6).

FORMAT slide switch — allows the program to
alter or protect the contents of the sector address
field. When set to the format position (®), the
program can change the contents of the sector
address field. This position is used to initialize an
unrecorded disc or to selectively set protected
track or defective track status bits in the sector
address field.

When set to the protected position, the program is
prevented from altering the contents of the sector
address field.

FAULTS — a group of eight LED indicators that
light when the internal fault detection circuitry
of the disc drive detects a non-destructive read/
write fault (WeAR or ReW), a destructive read/
write fault (We AC, DCeW, or MH), a servo fault
(AGC, CB, or T), or an interlock fault (IL).

We AR (Write ® Access Ready) indicator — lights
when the heads are not positioned over a valid
track while in the write mode.

Re W (Read ® Write) indicator — lights when both
read and write modes are active simultaneously.

WeAC (Write®AC Current) indicator — lights
when the unit is in the write mode and data is not
being written onto the discs, or when the data
cable is missing or cpen.

DCeW (DC Write Current®Write) — When both
the MH and We AT (19 indicators light
simultaneously, the heads are receiving write

@
@
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(drive) current while the disc drive is not in the
write mode.

MH (Multiple Head) indicator — Lights when
two or more heads have been selected for a read or
write operation.

AGC (Automatic Gain Ceontrol) indicater —
lights when the AGC signal is lost while the
heads are supposed to be on the servo surface.
When this indicator is lighted, the heads will be
retracted.

T (Timeout) indicator — lights whenever a time-
out period has exceeded the maximum time limit.
When the indicator lights, the heads will be
retracted and the spindle will be braked to a stop.

CB (Carriage Back) indicator — lights when the
heads have not been successfully loaded, or
moved off the rest position, or the carriage back
detector has failed.

IL (Interlock) indicator — lights when a failure
occurs in a dc voltage supply, a dc voltage is out of
tolerance, a PCA is improperly seated, when the
line voltage is 15 percent below nominal, or cur-
rent limit has occurred in the spindle power
amplifier.

SPINDLE LOGIC PCA INDICATORS — Three
LED's are edge-mounted on the spindle logic
PCA-A8. These indicators provide the operator
with indications of conditions that occur in the
spindle rotation system. The indicators are de-
scribed below and are depicted in figure 3-1.

SPU (Speed Up) indicator — lights (green) when
the spindle motor is at operational speed.

OFF (OfD indicator — lights (yellow) when power
to the spindle motor is removed.

SPFLT (Spindle Fault) indicator — lights (red)

when an overcurrent is sensed. This fault also
forces an interlock fault and retracts the heads.

REAR PANEL

Figure 3-2 illustrates the locations of each rear panel fuse
and connector and the following paragraphs describe the
functions.

®

®

F6 — a 1.5-ampere, 250-volt secondary fuse (part
no. 2110-0043) that provides overload protection
for the — 20 Vdc unregulated (— 12 Vdc regulated}
power supply.

F5 — a 1.5-ampere, 260-volt secondary fuse (part
no. 2110-0043) that provides overload protection

3-3
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Figure 3-2. Rear Panel Fuses and Connector

for the + 20 Vdc unregulated (+ 12 Vdc regulated)
power supply.

F4 — an 8-ampere, 250-volt secondary fuse (part
no. 2110-0342) that provides overload protection
for the + 10 Vdc unregulated (+ 5 Vdc regulated)
power supply.

F3 — an 8-ampere, 250-volt, slo-blo secondary
fuse (part no. 2110-0383) that provides overload
protection for the + 36 Vdc power supply.

F2 — an 8-ampere, 250-volt, slo-blo secondary
fuse (part no. 2110-0383) that provides overload
protection for the —36 Vdc power supply.

®

3-5.

AC Line Connector — a three input power line
connector that provides the means to connect the
disc drive to the power panel assembly ac outlet
strip.

OPERATING PROCEDURES

The following paragraphs provide the basic cperating pro-
cedures for the disc drive. Procedures are included for
startup, disc pack changing, logical unit identification
changing, shutdown, and disc drive fault responses. The
dise drive cannot be started without a disc pack installed.
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3-6. STARTUP PROCEDURE

To operate the disc drive, proceed as follows:

a. Set RUN/STOP switch to STOP.

b. Open front door to gain access to operator controls.

c. Set READ ONLY switch as desired.

d. Set FORMAT switch as desired.

e Set UNIT SELECT sawitch to correspond to the disc
drive logical unit address which will permit proper
operation with the system.

f.  Set DISC switch te on position and observe that the
Unit Select Identification and DOOR UNLOCKED
indicators light. The Unit Select Identification indi-
calor should display the same number selected with

the UNIT SELECT switch.

g. Close front door.

CAUTION

Never attempt to open the pack chamber
door unless the DOOR UNLOCKED
indicator is lit.

h. 1fadisecpack is to be installed, open the pack chamber
door. Otherwise, proceed to step 1.

CAUTION

If head and disc contact should occur, as
described in paragraph 3-2d, do not at-
tempt to retrieve data by placing the po-
tentially damaged disc pack in another
drive or place another disc pack in this
drive until the drive and disc pack have
been checked by qualified personnel.

i.  On the disc pack to be installed, remove the bottom
cover of the disc pack storage case by grasping the top
cover handle with one hand and positioning the disc
pack on edge. Then with the other hand, turn the
knob on the bottom cover counterclockwise until the
bottom cover releases.

CAUTION

Press the handle down continuously
while installing or removing the disc
pack.

j. Carefully seat the disc pack on the spindle and secure
by applying downward pressure on the top cover
handle and rotating the handle fully clockwise until it
stops turning. Remove the top cover.

3-7.
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Close pack chamber door.

Set RUN/STOP switch to RUN. The DOOR
UNLOCKED indicator will extinguish and after a
35-second startup sequence is complete, the DRIVE
READY indicator will light indicating that the spin-
dle has reached operational speed, and the heads have
been loaded at cylinder zero. The DRIVE FAULT in-
dicator will light enly if a malfunction in the read/
write circuitry occurs, or a seek operation is not com-
pleted within 90 milliseconds, or a recalibrate opera-
tion is not complete within 1,250 milliseconds, or
AGC, carriage-back (CB), or interlock (IL) faults
exist.

CHANGING A DISC PACK

To change a disc pack, proceed as follows:

a.

If the disc drive is operating, set the RUN/STOP
switch to STOP. The DRIVE READY indicator will
extinguish immediately. (1If the disc drive is not
operating, check that the RUN/STOP switch is at
STOP and set the DISC switch to on.)

CAUTION

Never attempt to open the pack chamber
door unless the DOOR UNLOCKED
indicator is lit.

Allow the spindle to stop rotating (approximately 30
seconds). The DOOR UNLOCKED indicator will light
indicating that the spindle has stopped, the door un-
lock solenoid is energized, and it is safe to open the
pack chamber door,

Lift open the pack chamber door.

CAUTION

Press the handle down continuously
while installing or removing the disc
pack.

Place the top cover on the disc pack and secure pack to
cover by applying downward pressure on the top cover
handle and rotating the handle counterclockwise at
least 3 turns. When the cover is secured to the dise
pack, the pack will release from the spindle. Remove
the dise pack and close the pack chamber door.

Turn the disc pack on edge and carefully securc the
bot tom cover by turhing the knob on the bottom cover
fully clockwise.

On the replacement disc pack, remove the botiom
cover of the disc pack storage case by grasping the top
cover handle with one hand and positioning the disc
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pack on edge. Then with the other hand, turn the
knob on the bottom cover counterclockwise until the
bottom cover releases.

Open pack chamber door. Carefully seat the disc pack
on the spindle and secure by applying downward pres-
sure on the top cover handle and rotating the handle
fully clockwise until it stops turning. Remove the top
cover

Close pack chamber door.

3-8. CHANGING LOGICAL UNIT

IDENTIFICATION

To change the logical unit identification of the disc drive,
proceed as follows:

a. If the disc drive is operating, set the RUN/STOP
switch to STOP. The DRIVE READY indicator will
extinguish immediately.

b. Open the front door to gain access to the operator
controls.

¢.  Set the UNIT SELECT switch to correspond to the
disc drive logical unit address which will permit
proper operation with the system.

Note: Make sure that no two drives in the sys-

3-6

tem have the same logical unit number.

d.

3-9.
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Close front door.

Set the RUN/STOP switch to RUN to resume .

operation.

SHUTDOWN PROCEDURE

To shut down the disc drive, proceed as follows:

a.

Set the RUN/STOP switch to STOP The DRIVE
READY indicator will extinguish immediately.

CAUTION

Never attempt to open the pack chamber
door unless the DOOR UNLOCKED
indicator is lit.

Allow the spindle to stop rotating (approximately 30
seconds). The DOOR UNLOCKED indicator will light
indicating that the spindle has stopped, the door un-
lock solenoid is energized, and it is safe 10 open the
pack chamber door and front door. If desired, the disc
pack may be left in the disc drive.

Open the front door.

Set the DISC switch to OFF.




THEORY OF OPERATION

SECTION

IV

4-1. INTRODUCTION

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

4-2. ADDRESSING STRUCTURE

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

five data surfaces and one servo surface. As shown in
figure 4-1, the disc drive accesses data on the five data
surfaces with five read/write or data heads. Head position-
ing information and sector clocking are derived from the
sixth (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 five data tracks, one on each
data surface. Tracks are addressed when both cylinder and
head addresses are specified. Each data track is divided
into 48 physical data sectors. Sectors are addressed when
both head and sector addresses are specified for a given
cylinder. Head addresses range from zero to 4 and sector
addresses range from zero to 47.

CYLINDER 822
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— |

CYLINDER O -/
L

L T ﬁ+
_Dl’ﬁ E DATA
823 CYLINDERS . | . —
PER DRIVE J. T DATA
1 1
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e — | T PROTECTIVE DISCS
I |
—SE ! DATA
4 i 1 —1
. N — DATA
! )
1 1
§ DATA HEADS - ol

1 SERVO HEAD
PER DAIVE

F:D HEAD

4B SECTORS
PER TRACK

NOTE:

ARE SPECIFIED

A TRACK IS SELECTED WHEN
A CYLINDER AND A HEAD

DIRECTION
OF ROTATION
ITOP VIEW)

7301-368

Figure 4-1. Addressing Structure of an HP 7920 Disc Drive
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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 4-2).
There are 53,760 clock transitions produced per revolution
{3.22 MHz at 3600 rpm). A unique index pattern is en-
coded on the servo track between physical sectors 0 and
47. 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 eounting 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 inter-
vention during automatic head and/or track switching.
This feature of the controller enables multiple sector oper-
ations to continue beyond the end of a track without wait-
ing for another revolution of the disc to take place.

Logical sectors are staggered as the tracks progress
downward through the eylinder, so that sector 47 on the
next track will follow sector 47 on the current track (see
figure 4-3). This logical structuring of sectors permits the
controller to verify the address fields and track status of
sector 47 on the new track and then immediately continue
with the data transfer to sector 0 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.

7920

4-3. ADDRESSING MODES

The contreller 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.

4-4, SURFACE MODE

In the surface mode of operation, only one head is selected.
A cylinder of information therefore consists of all sectors
in a given track (see figure 4-4). An end-of-cylinder will
oceur after the data in sector 47 of that track has been
transferred. Cylinder awitching (a seek operation) may
take place at this time, but head switching (an address
record operation) ecccurs only after the selected surface is
scanned. Data transfers will continue with sector 0 of the
next cylinder after the address flelds and track status
indicatora of sector 47 of that cylinder have been verified
by the controller.

4-5. 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
gector 47 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

SEAVO CaDpg

DIRECTION
OF ROTATION

INDEX
PATTERN

NDTES: 1.SEAVO CODE= 6720 (MINUS 3} DI-BITS PER AEVOLUTION.
2. SECTOR CLOCK = 51,760 CYCLES PER REVOLUTION (3.22 MHz at 3600 RPM).
3. ONE INDEX PULSE IS GENERATED PER REVOLUTION.
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Figure 4-2. Sector Clock and Index Generation
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Figure 4-4. Surface Mode vs. Cylinder Mode

track status indicators of sector 47 of that track have been
verified by the controller. An end-of-cylinder will occur
after the data in sector 47 of the last track has been
transferred. Cylinder switching (a seek operation) may
take place at this time and the process repeated.

4-6. SECTOR FORMAT

The smallest addressable data storage area on a data
surface is a data sector (see figure 4-5). 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
which specifies the head and sector addresses and provides
the spare, protected, and defective track status indicators.
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INTER INTER
SECTOR 47 SECTOR SECTOR 0 SECTOR SECTOR 1
GAP GAP

preameLE (1) DATA (2) posTAMBLE (3)

16 WORDS 128 WORDS 7 WORDS

SYNC FIELD @ SYNC @ cvLap(6)HSAD @ CRC ECC @

12 WORDS 1 WORD 1 WORD 1 WORD 1 WORD 6 WORDS
SYNC WORD CYLINDER S|rl D] HEAOD SECTOR
15 016 01514 13 12 a7 0
PREAMBLE — 16 WORDS FOR SYNCHRODNIZATION AND ADDRESSING
DATA ~ 128 WORDS OF DATA
POSTAMBLE — DATA CHECKING AND ERROR CORRECTION INFORMATION
SYNC FIELD — 12WORDS {192 BITS} OF 0

SYNC — SYNC WORD — 100376 |F ECC FIELD IS VALID {BITS 15-0)
1003775 OTHERWISE

CYLAD — CYLINDER — CYLINDER ADDRESS (BITS 16-0)

HSAD — §—IF 1", SPARE TRACK IN ACTIVE USE (BIT 15}
P — IF “I”, PROTECTED TRACK (8IT 14}
D —IF "1", DEFECTIVE TRACK (BIT 13)
HEAD — HEAD ADDRESS (BITS 12-8)
SECTOR — SECTOR ADDRESS (BITS 7-0)
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O® @OOEO

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

©E

7300-37A Figure 4-5. Sector Format
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The data field is used to store 128 words of data. Each
word is defined as being 16 bits. Only the data field is trans-
ferred to and from the system during most data operations.
The preamble and postamble are normally generated and
checked by the controller,

The 7-word postamble consists of a cyelic redundancy
check word and six words of error correction code. The
controller generates this check information during a write
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 13394A Formatted Disc Pack is formatted in this
fashion and it must be used as the removable storage
media for this disc drive.

4-7. FUNCTIONAL DESCRIPTION

The disc drive is organized into eight functional systems.
(See figure 4-6.) These are the input/output (YO} control

Theory of Operation

system, spindle rotation system, head positiening 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 VII,
Troubleshooting. An alphabetic listing of each signal
mnemonic, a source and destination signal list, and a
mainframe wiring diagram are also provided in Section
VII, Troubleshooting.

The FQ 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 3600
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
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Figure 4-6. HP 7920 Disc Drive, Simplified Block Diagram
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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
digc drive and cool filtered air to the pack chamber. The
power distribution system supplies all operating voltages
to the seven other disc drive systems.

4-8. I/O CONTROL SYSTEM

The /O control system (see figure 7-24) consista of circuits
on the I'Q sector PCA-A2 and the drive control PCA-A4,
although all communication between these two PCA’s
occurs via the motherboard PCA-AT7. Included are the tag
bus, control bus, select, unit identity, status, and attention
logic. The purpose of the I/Q control system is to provide
the communication link between the controller and the
disc drive. As can be seen in figure 4-7, communication
between the controller and all connected disc drives takes
place via a 4-bit unidirectional tag bus and an 11-bit
bidirectional control bus. A command is placed on the tag
bua 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

7920

certain commands, the disc drive will transfer information
to the controller via the control bus. Other tag bus com-
mands require that the controller place supplemental in-
formation on the control bus in order for the dise drive to
execute the commanded function. Data is transferred
between the controller and the selected disc drive via
bidirectional data lines unique to that disc drive.

4-9, TAG BUS LOGIC. Each disc drive connected
to the controller can respond to fourteen individual tag
bus commands. Table 4-1 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 4-8). All valida-
tions occur on the leading edge of the strobe signal and
terminate on its trailing edge.

HP 13037 HP 7920
DISC B . DISC DRIVE
CONTROLLER {UNIT 0
| |
| ]
| ]
HP 7920
DISC DRIVE
{UNIT 1.7}
e N\
| 4-BIT TAG BUS {TBUS 0-3) I
HP 13037 STROBE (STB) - HP 7820
DISC " DISC
CONTROLLER P —
ONTROL I 11-BIT CONTROL BUS ({CBUS 0-10} I DRIVE
DATA _

7301-4]1 A

Figure 4-7. Disc Drive Interface

4-6




7920

Table 4-1. Tag Bus Command Summary

Theory of Operation

TAG BUS

BIT

OECODED
FUNCTION

DIsC
DRIVE
SELECTED

CONTAOL BUS
(REFER TO TABLE 4-2)

INFORMATION

DIRECTION

ACTION

READ

YES

CURRENT STATUS

FROM DISC
DRIVE

The selected disc drive will gate its current status onie
the control bus and keep it updated throughaut the
enlire read operatien. 1L will then wah for the leading
edge of its internal sector compare signal bafore trans-
ferring sector compere (stetua bit B = 1) in ite status
word on tha control bus and the bit-enceded data from
the addresaed sector to the coniroller an Its dala (Ings.
The trenster of data will continue uniil the end of the
addressed sector is reached of the read commend I8

dropped.

WRITE

YES

CURRENT STATUS

FROM DISC
DRIVE

The selectad disc drive will gate #ta current etatus onto
the control bus and keep It updated throughout the
enilre write operation. It will then walt for he leading
edge of its internal sactor compare signal before transg-
ferring sector compare (status bit 8 = 1) in ita salus
watd on the control bue and the bit-ancodad data from
the controller to the addreased sector on its data inea.
The transter of data will continue untll the and of the
addressed sector ls reached or the write command is
dropped.

REQUEST
STATUS
(RQS})

YES

CURRENT STATUS

FROM DISC
DRIVE

The selacted disc drivs will gate Ita current status onto
the control bus snd keep Il updated as long as the
straba signal remains active,

REQUEST
IDENTITY
[GIe])]

NO

IDENTITY

FROM DISC
DRIVE

Every disc drlve conneciad to the controller Lhal has
its attention bit set (status bit 7 = 1) will gate ite identity
onto & line on the control bus thet comesponda to the
unit number of that disc drive. The identity will remain
active untll the attantion bit ia cleered or the request
Identity command is dropped. The Internal rotaticnal
positicn sensing feature of each disc drlve permits the
transfer of its idantity up to 15 sectore before an actual
sector compare occura. This feature and the emount of
lock-ehead |e jumper-selectable in each disc drive.

DISCONNECT
[DCN}

NO

Every disc drive connected to the contrglier will be
resal lo its unselacted stala and the light-amitting
diode (LED) in the upper left-hand corner of each unlt
solect display will go ou. In this state, each disc drive
can only respand to fowr teg bus commands (ADU.
CPS, DCN, or RaQl).

CONTROLLER
PRESET
[CPS)

NO

Same as DISCONNECT. In addition, each disc drive
connected to the controller will clear any nondestruc-
tive readfwrite lults (W e AR and R e W); an AGC
fault; ts hesd and sector address registers; its ilegal
head and sector address flip-flops; end the seek check,
firgt statys, drive fault, and attertion status bits,

REQUEST
SECTCR
(RQF

YES

HEAD-SECTOR ADDRESS

FRACM DISC
DRIVE

The selected disc drive will gate the contents of ils
head address register and its present sector addrass
countar onto the conwol bus. This Infermation will
remain on the control bus as long as the strabe
signal remains active and the presant ssctor address
will be continually updated by the sector counter.

NOT USED




Theory of Operation

7920

Table 4-1. Tag Bus Command Summary (Continued)

TAG BUS

BIT

DECODED
FUNCTION

DISC
DRIVE
SELECTED

CONTROL BUS
(REFER TO TABLE 4-2)

INFORMATION DIRECTION

ACTION

SEEK

YES

CYLINDER ADDRESS FROM

CONTROLLER

The selectad disc drive wilk check for a lagal cylinder
address on the control bus, then clock thie eddress
Into its new cylinder address register (legal cylinder
addresses sre 0 thru 822). A seek operation to thal
address will then be intiated. When the heads are cor-
rectly positionad and settled ovar the specifiad cylinder,
the diac drive will make attention {status 7 = 1) aval-
abile in ita status word. if the cylinder address ia illegal,
the disc drive will make aeek check (status bt 2 = 1)
and attention (status bit 7 = 1) available in its stetus
word and it will not clock Lthe lllegal addresa into its new
cylinder address reglster.

ADDRESS
RECORD
(ADR)

YES

HEAD-SECTOR AQORESS FROM

CONTROLLER

The sedectad disc drlve will check tor a legal head and
sactar address on the control bus, then clock these
addresses into its head address register and eector
address reglster, respectively (legal head addresses
are 0 thru 4 and legal sector eddressaes are 0 thru 47).
If ekher addrass ie lllegal, the diac drive witl make seek
check (status bit 2 = 1) available in s stetua word and
It will not clock the illegal address inlo the respective
register.

ADDRESS
UNIT
(ADU)

NO

UNIT ADDRESS FROM

CONTROLLER

Every diac drive connected o the controller will com-
pare the unil address on the control bua whth the unit
address sel on its UNIT SELECT switch. If they com-
pare. only that disc drive wlll be sat to its selected state
and the light-emitting diode (LED) in the upper left-
hend corher of the unit selact display will light. In this
state, the selacied disc drive can respond to all
fourteen teg bus commands.

RECALIBRATE
(RCL)

YES

The selacted disc drive will clear its new cylinder ad-
dress register and present cylinder eddress counter,
then inttlate & recalibrate {seek home} operstion fo
cylinder ©. When the heeds ere correctly postioned
and settled over cylinder 0, the disc drive wlill make
attention (status bit 7 = 1) sveilabls in ils stabus word.

TRANSMIT
SECTOR
{XMS)

YES

HEAD-SECTOR ADDRESS FROM

CONTROLLER

The selected disc drive will check for e legal eector ad-
dress on the control bus, then clock this address into
its sector addrass register (legal sector addrasses are
0 thru 47). If the address Is illegsl, the diec drive will
make seek check (stetus bit 2 = 1) avallable in its
stalus word and it will not clock the illegel address into
iis sactor address regisier. The head eddress on the
cantrol bue is ignored and the contents of the head
address regisiar will remain unchangad.

MNota: This function is designed to permit Tlexibllity in
dalective and spare treck operations by aliowing
only the secter eddresa to be changed.

SET OFFSET
{SOF)

YES

OFFSET MAGNITUDE
AND SIGN

FROM
CONTROLLER

The selectad disc drive will clock the contents on the
control bua into its offset magnitude and sign registers
and reposition the heads accordingly (valld offset
magniludes are 0 thru 83 increments of 12.5 micro-
inchas each in either a positive or negative direction
from track center}.

Nota: This funclion ls daesigned to parmil marginsi
deta recovary.

CLEAR
STATUS
(CLS}

YES

SELECT CLEAR FROM

CONTROLLER

The selected disc drive will selectively clear aither frst
slatus (s1atus b 3 = 0) or attention (stetus bt 7 = Q)
or beth siatus bits dapending upon the state of bits 0
and 1 on the control bus.

NOT USED
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Figure 4-8. Tag Bus Timing

4-10. CONTROL BUS LOGIC. Each disc drive
connected to the controller can transmit information to
the controller or receive information from the controller
via the 11-bit bidirectional control bus (see figure 4-7).
Upon receipt of certain tag bus commands, the dise drive
will transmit its current status (READ, WRITE, or RQS),
its identity (RQI), or its stored head address and present
sector addreas (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 ta
selectively clear the attention and/or first status, status
bits (CLS). Table 4-2 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, RQ@S, or RQP. These
commands require that the particular disc drive be
selected. Once enabled, the control bus drivers convert the
positive-true signals from the disc drive into ground-true

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.

4-11, 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 RQI.
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 RQI 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 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 4-2. Control Bus Bit Assignments
DECODED TAG BUS FUNCTION
CONTROL REQUEST SECTOR
aus B CLEAR SET ADDRESS READ/WRITE REQUEST
STATUS OFFSET SEEK ADDRESS RECORC | ™“unrr REQUEST STATUS IDENTITY
TRANSMIT SECTOR
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 a
4 18 16 16 DRIVE FAULT 4
5 a2 32 3z FORMAT 5
6 84 READ ONLY 8
7 SIGN - 128 ATTENTION 7
8 258 HEAD 1 SECTOR COMPARE
9 512 2 1
DRIVE TYPE
10 4 0

4-12, UNIT IDENTITY LOGIC. The unit identity
logic on the 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 RQ] 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 trans-
ferred to the controller as a ground-true signal.

A jumper-selectable feature can be enabled to cause the
dise 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 the /O sector PCA-
A2. A look-ahead of zero sectors is typical when a disc
drive is connected to an HP 13037 Disc Controlier.

4.13. STATUS LOGIC. An 11-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 4-3 lists the status word bit assignments and each
bit is discussed in the following paragraphs.
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Table 4-3. Status Word Bit Assignments

CONTROL
BUS

STATUS

O ©® N OO A WO N = O

-
o

Drive Busy
Drive Ready
Seek Check
First Status
Drive Fault
Format

Read Only
Altention

Sector Compare

Always 1

Drive Type

Always 0

4-14, 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.




7920

4-15.  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 thru 822).

4-16. Seek Check. The seek check atatus 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
T=1).

b. The controller has placed an illegal head address
{head address > 4) on the control bus with an ADR
command on the tag bus.

c. The controller has placed an illegal sector address
(sector address > 47) 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.

4-17, First Status. The first status, status bit will be
active (status bit 3 = 1) whenever the disc drive initiaily
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.

4-18. 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 (We AR or Re W) can be
cleared by the controller if it issues a CPS command on the
tag bus. Destructive read/write faults (We AC, or
DCe 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.

4.19. 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).

4-20. 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
contro] panel is set to the protected position (®) thereby
inhibiting any write operations.

Theory of Operation

4-21, 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) ecircumstances.

c. 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 4-24 for more detailed
information regarding attention logic operation.

4-22. 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.

4-23. 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 7920 Disc Drive is 01, therefore,bit 9
will always be active and bit 10 will always be inactive for
this type of disc drive.

4-24, 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 the drive control PCA-A4, and the SEEK e ICA
flip-flop is located on the I/Q 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= Q).

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
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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
the 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.

4.25. SPINDLE ROTATION SYSTEM

The spindle rotation system (see figure 7-25) consist of
circuits on the drive control PCA-A4, spindle logic
PCA-AR, power and motor regulator (PMR) PCA-A9, and
the encoder PCA-A10. Further, it includes such mechani-
cal assemblies as the spindle motor, pack detector, and
pack loading assembly door lock mechanism. Communica-
tion between the drive control PCA-A4 and the rest of the
circuitry occurs via the motherboard PCA-A7, while the
remainder of the communication occurs via the main har-
ness. The primary purpose of the spindle rotation system
is to provide power to the spindle motor and to maintain
its operational speed at 3600 revolutions per minute. In
addition, it operates the pack chamber door lock mecha-
nism. Included in the following are discussions relative to
spindle logic initiatization; the pack chamber door control,
run spindle command, and spindle motor phase enceding
and decoding, speed control and speed up detection, cur-
rent regulation, dynamic braking, speed down detection,
overcurrent protection, and overvoltage protection.

4-286. 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
3PS to become active (3PS = 0) which will reset both
current limit latches, direct-set the reverse direction de-
tector, and clock the speed down latch clear.

4-12
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Once the power supplies reach their proper eperating level
(PSF = 1), SPEN will become active (SPEN = 1) if the
encoder 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).

4-27. DOOR CONTROL LOGIC. The door unlock
golenoid 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 dise drive circuitry {refer to para-
graph 4-49). 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,

4-28. RUN SPINDLE COMMAND LOGIC. Oncea
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 intoc the phase A
and phase B flip-flops.

4-29. 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 + 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 pesition 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 the encoder PCA-A10. The encoder dise is a thin metal
disc with three 60-degree slots spaced 60 degrees apart.
The encoder PCA-A10 consists of two identical cireuits,
one for phase A and the other for phase B. Each circuit is
comprised of a light-emitting diode (LED), a phototransis-
tor, and an amplifier/inverter stage. The PCA is attached
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to 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 LEI/
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 the encoder PCA-A10 are routed to
the spindle logic PCA-A8 where they are conditioned and
inverted. 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 3600 revolutions per minute is 720 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 4-9 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.

4-30. SPEED CONTROL. As previously men-
tioned, motor speed is derived from the phase encoder
information. The two signals from the encoder PCA-A10
are conditioned, inverted, and applied to the input of the
encoder 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 3600 revolutions per minute is
720 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 frem a 720 Hz reference clock is
used to shift “1's” to the left. The 720 Hz reference clock is
derived from a 3 MHz crystal-controlled oscillator and a
divide-by-4168 counter. The output from the 3 MHz oscil-
lator can be observed at the test point labeled “3 MHz” and
the output from the 720 Hz reference clock can be ob-
served at the test point labeled “720 Hz”. Phase detection
is achieved by monitoring the center bit of the shift regis-
ter. This bit can be observed at the test point labeled
"PHASE”.

When the disc pack is rotating slower than 3600 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 suppose to-shift the “1” out of the center hit
will be late. This will cause an increase in the center bit
duty cycle, an increase in the spindle current command,
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”.

4.31. MOTOR CURRENT REGULATION. The
motor current regulation circuitry compares the smooth de
voltage representing the spindle current command with
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Figure 4-9. Phase Selection Timing

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

4-14

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 de 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 duly 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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4-32. DYNAMIC BRAKING. When the RUN/STQOP
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 ag
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.

4-33. SPEED DOWN DETECTION. The speed
down detector monitors the encoder pulses, and when the
interval of time between transitions exceed 0.7 of a second,
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 com-
mand te both moter phases will be inhibited. If the speed
down detector should fail to detect the proper time inter-
val between encoder pulses, the reverse direction detector
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 command is
issued (RS = 0).

4-34, OVERCURRENT PROTECTION. The four
current switches, located on the PMR PCA-A9, have over-
current sense hetworks 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 the spindle logic
PCA-AS8. The state of the latch can be observed at the test
peint 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).

4-35. OVERVOLTAGE PROTECTION. During
spindle braking, the current switch circuits attempt to
drive the + 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 + and — 36 volt sup-
ply 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
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at the test point labeled "VL+" or “VL-". When the lower
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. The
dissipation that would result in the bleeder resistor would
exceed its 10 watt rating, therefore, two regulator protec-
tion circuits are employed to sample excessive on-time of
each bleeder resistor and inhibit the bleeding action as a
result, however, the active phase is inhibited.

4-36. HEAD POSITIONING SYSTEM

The head positicning system (see figure 7-26) consists of
circuits on the I/O sector PCA-A2, servo PCA-A3, drive
control PCA-A4, track follower PCA-AS5, 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 the PMR PCA-A9,
all communication between PCA’s occurs via the mother-
board PCA-A7. The 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 ceil 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 discus-
sions relative to an initial head load, normal head unload,
forward or reverse seek, offset, recalibrate, and emergency
retract operation.

4-37. INITIAL HEAD LOAD OPERATION. Once
the disc pack reaches its operational speed of 3600 revelu-
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
atiff 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 42 microinches (1.08 microns)
at cylinder 0 to 35 microinches (0.89 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 = ), 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 1250 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 the drive control PCA-A4 labeled “SKH",

The SKH signal will also cause the CYL gignal to become
active {CYL = 1) to clear the seek check flip-flop on the
I/0 sector PCA-AZ2. The state of the CYL signal can be
observed at the test point on the 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 the
track follower PCA-A5. This will ensure that any offset
information 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 = O
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 the PMR PCA-A9 will be
energized to permit current to be applied to the linear
motor coil. These conditions can be observed at the test
points on the 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 initiated 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 the servo PCA-A3 labeled
“M”.

Since the heads are not yet positioned over the servo zone,
the AGC signal from the track follower PCA-AB will be
inactive (AGC = 0). The set output from the seek home
flip-flop and the absence of the AGC signal (AGC = () 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 the servo PCA-A3 labeled "CC”, The coil will
be repelled from the linear motor magnet to push the
carriage 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 the 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 signail 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 the track follower PCA-AS 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
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.

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 4-10). 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 differential pre-
amplifier stage on the track follower PCA-AS5. This stage
consists of two differential amplifiers coupled together by
a filter network. The gain of the first differential 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 dif-
ferential preamplifier stage can be observed at the test
point on the track follower PCA-A5 labeled “PRE”. It will
be approximately 1.5 volts peak-to-peak. This output is
then coupled to the input of the phase switchable amplifier
stage. Figure 4-10 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 the track follower PCA-AS5 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 inte 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 the
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 0.001 inch 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 ¢ylinder 0 is detected (TCD and
FINE POSITION = 1), the 5B signal will become active
(8B = 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 the 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 the 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 1250 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 the 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.

4-38, 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 1250 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 the 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 the 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 the servo PCA-A3J 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 1250 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 ig initiated.

4-39. 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 90 millisecond timeout cycle, direct set the
first clock inhibit {lip-flop, and clock the cylinder address
{DO thru D9) into the new cylinder address register pro-
vided it is legal (ICA = Q).

The SK signal will also cause the CYL signal to become
active (CYL = 1) to clear the seek check flip-flop on the
I/O sector PCA-A2. The state of the CYL signal can be
observed at the test point on the 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 the
track follower PCA-AS. This will ensure that any offset
information stered 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 the track
follower 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 4-38. Further, the three most significant bits of
the new cylinder address are inverted and routed to the
R/W preamplifier PCA-A6 as the DWA, DWB, and DWC
signals. These signals are used to control the program-
mable write current sink.
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The eylinder 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 ad-
dresses. It also produces a signal which indicates whether
a forward or reverse seek operation is required. If the
present cylinder address is less than the new cylinder
address, the forward FET switch will be activated and the
present ¢ylinder 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 = (),
and a retract operation is not commanded (RET = Q). If the
present cylinder address is equal to the new c¢ylinder 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 the servo PCA-A3 pro-
vides the means to adjust the seek time by varying the
gain of the velocity command. The velocity command can
be observed at the test point on the servo PCA-A3 labeled
“VC”. If the reverse FET switch is activated, the velocity
command 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
summing 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 generater (commanded velocity)
and produces a current command which drives the differ-
ence to zero. This current command can be ebserved at the
test point on the servo PCA-A3 labeled “CC”. The amount
of current available may be limited by the current com-
mand limiter. This circuit is activated by the seek inhibit
signal {SK1= 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 the
PMR PCA-A9. The FET switch and linear motor relay
were both activated when the head positioning servo loop
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was enabled (SEN = 1) during the initial head load opera-
tion. Power is applied to the linear coil through the ener-
gized linear motor relay. The linear motor voltage de-
veloped can be observed at the test peint 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 the 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 the track follower PCA-AS5
(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
the servo PCA-A3. The first clock pulse is inhibited be-
cause the first clock inhibit flip-flop was set when the seek
cornmand was decoded. This flip-flop will be clocked clear
on the leading edge of the TCD signal to enable sub-
sequent 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 peint on the 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 sighal will become active
(MATCH-I = 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 M;KTEEH-I and MATCH signals can be ob-
served at the test points on the 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 90 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 the drive con-
trol 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.

4-40. OFFSET OPERATION. An offset operation
is used to move the heads in small increments to either
gide 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 the track follower PCA-AB.
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 ¢n the 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 controlier 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 inte an analog
voltage by the digital to analog converter. The amount of
voltage developéd can be observed at the test point on the
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 4-10 illustrates the
heads centered over cylinder 0, positioned over ¢ylinder 0
with maximum negative offset, and positioned over ¢ylin-
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.

4-41. RECALIBRATE OPERATION. A recali-
brate operation is used to move the heads from their
present cylinder position to a home position over cylinder
0. The controller issues a recalibrate command to estab-
lish 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 5B = 0).
When the command is decoded, the RH signal will become
active (RH = 0). This will cause the SKH signal to become
active (SKH = 0) which will initiate a 1250 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
signal can be observed at the test point on the drive con-
trol 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 the
I/0 sector. PCA-A2. The state of the CYL signal can be
observed at the test point on the 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 the
track follower PCA-AS5. This will ensure that any offset
information 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 hy 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 the servo PCA-A3 labeled
‘lM”‘

With the heads currently positioned over the servo zone,
the AGC signal from the 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
the servo PCA-A3 labeled “CC".

The carriage assembly will slew in reverse at 3.5 inches
per second. When the 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 reverse 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 becomne
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 the track
follower PCA-AS5 (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 the 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 1250 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 the drive
control PCA-A4 labeled "ACRY”.




7920

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
(eylinder 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.

4-42, EMERGENCY RETRACT OPERATION.

The circuitry used to retract the heads during an
emergency condition is located on the PMR PCA-AS. It
consists of the retract timer, programmable voltage reg-
ulator, and linear motor relay. An emergency retract op-
eration is initiated whenever the head positioning servo
loop is disabled (SEN = 1) or a power supply failure is
detected (PSF = 0). These conditions can be observed at
the test points on the 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
voltage 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 car-
riage will normally reach its fully retracted position be-
fore the retract voltage is reduced. Sustaining the higher
retract voltage for an excessive period of time can damage
the programmable voltage regulator, therefore, the re-
tract 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 emergency retract
voltage can be observed at the test point on the 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 solencid (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 the PMR PCA - A9 labeled “ER".

If a power supply fault (PSF = 0) should occur, write data
phase A and write data phase B are disabled (WDA = 0
and WDB = 0}. This action prevents the heads from writ.
ing on the disc during an emergency retract operation.

If & failure is detected in one or more of the power supplies
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(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 fuily retracted (CRB = 1), spindle has come to a stop
(8PD = 1), and the RUN/STOP switch has been set to
STOP (STOP = 1..

4-43, SECTOR SENSING SYSTEM

The sector sensing system (see figure 7-27) consists of
circuits on the track follower PCA-A5 and the I/O sector
PCA-A2, although all communication between these two
PCA's occurs via the motherboard PCA-A7. The purpose of
the sector sensing system is t¢ monitor circumferential
head position by continually menitoring the physical loca-
tion of each data sector as it passes beneath the heads. It
notifies the controller when the present sector count
equals the addressed sector. In addition, it enables the
read/write system for a data transfer operation and gates
the unit identity of the disc drive to the controller upon
request, provided the RPS feature is enabled.

To aecomplish this, a sector clock and index pulse are
derived from the servo code which is magnetically re-
corded on the servo surface (see figures 4-2 and 4-10). 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 the track follower PCA-AS5.
The differential output is filtered and coupled to a second,
fixed-gain differential amplifier. The output from the dif-
ferential preamplifier stage can be gbserved at the test
point labeled “"PRE"”. It will be approximately 1.4 volts
peak-to-peak.

For PCA-AS with series code 1704 and prior codes, this
differential output is then coupled to the zero crossing
detector where an edge is produced for every zero crossing
detected. The output from the zero crossing detector can be
observed at the test point labeled "ZCR". This ocutput is
then coupled to the input of an integrated phase locked
loop which has an internal voltage controlled oscillator.
The sector clock developed by the phase locked loop is
eight times the frequency of the zero crossing detector.
This output is coupled to a divide-by-eight counter and it
is fed back to provide a reference signal to the phase
locked loop and a clocking signal to the index detector.
This reference signal can be observed at the test point
labeled "REF”.

For PCA-AS with series code 1713 and subsequent codes,
this differential output is coupled to the input of an inte-
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grated phase-locked loop through the servo head signal
filter (pi low-pass filter). The sector clock developed by the
phase-locked loop is coupled to & 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 revelution or 3.2256 MHz at a spin-
dle speed of 3600 revolutions per minute. It is this output
that is used to clock the sector counting electronics on the
I/O sector PCA-A2. Also, since the sector clock is phase
locked to the servo code, it tracke any variations in spindle
speed. The sector clock can be observed at the test point
labeled “SCL”,

The differential output from the differential preamplifier
stage is also coupled to the input of the dual level detec-
tors. The dual level detectors detect the presence of peaks
in the servo code that exceed 0.33 volts in amplitude. The
output from the negative level detector can be observed at
the test point labeled "NLD” and the cutput from the
positive level detector can be observed at the test point
labeled “PLD”. The output from the positive level detector
is not used in this disc drive.

The output from the negative level detactor is coupled to
the index detéctor where it clocks a 2 microsecond
monostable multivibrator. The output from the multi-
vibrator is coupled to a 7-bit shift register. As the discs
rotate counterclockwise from the beginning of sector 0
through the end of sector 47, positive-true bits are shifted
into the shift register on the trailing edge of the reference
signal. A unique 6-bit index pattern is magnetically re-
corded between physical sectors 0 and 47. 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 2.48 microseconds.

The derived sector clock is coupled to a divide-by-1120
counter. At each count of 1120, the sector counter is
clocked to store th® present sector count. This count corre-
sponds to the physical sector presently passing beneath
the heads. One revolution results in 53,760 clock transi-
tions which when divided by 1120 equals 48 physical sec-
tors. The present 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 gener-
ated to clear both the divide-by-1120 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 = ). This occurs when power is
firat 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
and D5 are both checked to ensure that the address is legal
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before it is stored in the sector address register (legal
sector addresses are 0 thru 47). If both bits are active, the
supplied address is greater than 47 and is therefore
illegal. An llegal address is not stored in the sector address

register, but instead a seek check will result (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 be-
neath the heads matches the addressed sector, the sector
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 sys-
tem for a data transfer operation. Sector compare can be
observed at the test point labeled “SC”. It will remain
active until the end of the addressed sector is forced (count
1088) 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, a look-ahead of zero sectors is
recommended 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.

4-44. READ/WRITE SYSTEM

The read/write system (see figure 7-28) consists of circuits
on the I/O sector PCA-A2, servo PCA-A3, drive control
PCA-A4, and R/W preamplifier PCA-A6. All communica-
tion between these PCA’s occurs via the motherboard
PCA-AT7. The data heads connect directly to the R/'W pre-
amplifier PCA-AB. The purpose of the read/write system is
to provide the means to read information from or write
information 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,

4-45. HEAD SELECTION. Information is read
from or written onto a data surface of the disc pack by
means of five 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
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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.

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 de-
gired head is stored in the head address register on the I/O
sector PCA-A2. The head address register is initially
cleared when NDPS becomes active (NDPS = 0). This oc-
curs 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 contents of the
head address register is changed by an ADR command.
Whenever an ADR command is issued by the controller, a
3-bit head address is also supplied. Bits D8, D9, and D10
are checked to ensure that the address is legal before it is
stored in the head address register (legal head addresses
are 0 thru 4). If D10 and either D8 or D9 are active, the
supplied address is greater than 4 and is therefore illegal.
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 and level shifted by
circuits on the drive control PCA-A4. The buffered head
gelect bits (BHSO thru BHS2) are coupled to the input of
the data head decoder on the R/W preamplifier PCA-AS. If
no write faults exist (WFLT = 0), the center tap winding
of the addressed head will be awitched to a + 12 Vde 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.

4-48, 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 the 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
windings 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
preamplifier stage is set by the data AGC circuit on the
drive control PCA-A4. The output of the preamplifier
stage is coupled through a balanced low-pass filter to the
differentiator stage. The differentiator stage transforms
the read data waveform such that the data points are
represented by zero crossings rather than the peaks pro-
duced at the data head.

The differential data fram the R/W preamplifier PCA-A6
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is coupled through a second balanced low-pass filter on the
drive control PCA-A4 to the input of the fixed-gain read
amplifier, The output from this amplifier is coupled to the
zero crossing detector and data AGC circuit. The data
AGC cireuit maintains a constant peak-to-peak level at
the input of the zero crossing detector by controlling the
gain of the preamplifier stage on the 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 the I/O sector PCA-A2 will be clocked. When clocked
during a read mode operation, the sector compare flip-flop
will be clocked set (status bit 8 = 1) and the sector com-
pare signal will become active (8C = 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 1088) 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.

4-47. 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
1088) or the WRITE command is dropped.

With the disc drive selected (SEL = 1) and the write
system enabled (UWG = 1), the line receiver on the R/'W
preamplifier PCA-A6 is enabled to accept data from the
controller 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 = ()
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 the servo PCA-A3 to the input of the pro-
grammable write current sink on the R/'W preamplifier
PCA-A6. 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 3.50 milliamperes
for each 128 cylinder increment from cylinder zero.
Maximum write current is available at the outer cylinders
and it is progresively 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 4-4
lists the reduction in write current as a function of the
cylinder address.

Table 4-4. 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 1 3.50

256 — 383 0 0 7.0

384 - 511 0 1 1 10.5

512 — 639 1 0 0 14.0

640 — 767 1 0 1 17.5

768 — 822 1 1 0 21.0

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
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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.

4-48, 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 write current paths,
and if the absence of alternating write current is sensed, a
destructive W e AC fault is declared. The dc write current
detector continuouszly 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 e 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 the 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.

4-49., FAULT DETECTION SYSTEM

The fault detection system (see figure 7-29) consists of
circuits on the I/Q sector PCA-A2, servo PCA-A3, drive
control PCA-A4, spindle logic PCA-AB, power and motor
regulator (PMR) PCA-A9, and fault indicator PCA-A12.
All communication between card cage PCA's occurs via
the motherboard PCA-A7. The spindle logic PCA-A8 and
PMR PCA-A9 communicate with the other PCA’s through
the main harness. The fault indicator PCA-A12 communi-
cates with the drive control PCA-A4 through a separate
interconnecting 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. In-
cluded in the following are discussions relative to illegal
address, timeout, AGC, carriage back, interlock, and
read/write fault detection.

4-50, ILLEGAL ADDRESS DETECTION. Cir-
cuits on the I/O sector PCA-A2 and servo PCA-A3 con-
tinually monitor the internal control bus in the dise drive
for illegal cylinder, head, and sector addresses. In addi-
tion, multiple SEEK commands are detected by circuitry
on the 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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4-51.  lllegal Cylinder Address Detection., The
internal control bus bits DO through D9 are continually
monitored by the illegal cylinder address detector on the
servo PCA-A3. If a cylinder address greater than 822 is
detected, 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 7-29}. 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 command 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.

4-52. Illegal Head Address Detection. The inter-
na!l controel bus bits D8, D9, and D10 are continually moni-
tored by the illegal head address detection circuitry on the
/O sector PCA-A2. If a head address greater than 4 is
detected, the illegal head address flip-flop will be clocked
get 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 7-28). 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).

4-53. Illegal Sector Address Detection. The inter-
nal control bus bits D4 and D5 are continually monitored
by the illegal sector address detection circuitry on the I/O
sector PCA-A2. If a sector address greater than 47 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 7-27),
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 CP§
command is decoded (CPS = 1).

4-54, TIMEOUT FAULT DETECTION. Each time
a forward or reverse seek operation is commanded, circuits
on the drive control PCA-A4 initiate a 90 millisecond
timeout cycle. When the SEEK command is decoded
(8K = 1), the timeout cycle flip-flop is set to initiate the 30
millisecond timeout cycle. A 180 Hz signal (STP) derived
from the spindle speed (see figure 7-29) is used to clock the
timeout counter. Similarly, a 1250 millisecond timeout
cycle is initiated each time an initial head load, normal
head unload, or recalibrate operation is commanded.
Table 4-5 provides a summary of those conditions 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 following events will occur:

¢ TOFL signal becomes active (TOFL = 0).

¢ T fault LED lights (TOFL = 0.

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

¢ Heads are unloaded, spindle is braked to a stop, and the
pack chamber door is unlatched. Refer to table 4-6 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 4-5. Summary of Timeout Conditions

Tlch?r%?-léT INITIATING CONDITION CANCELLING CONDITION
90 ms Seek command (SK = 1) Heads settled on specified ¢ylinder within 90 milliseconds
(TOFL @ ACRY = 1).
1250 ms initial Head load (SKH = 0) Heads settled on cylinder 0 within 1250 milliseconds
(TOFL « ACRY = 1),
1250 ms Nomal head unload Heads reach fully retracted position within 1250 mitliseconds
(RET e TOFL + ILFL = 1) (TOFL » RET ® CRB = 1).
1250 ms Recalibrate command Heads are settled on cylinder Q within 1250 milliseconds
(RH= 1) (TOFC » 2 ACRY = 1).
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Table 4-6. Fault Events

STEP EVENT

DRIVE FAULT lamp lights (FLTL = 0).

Drive faull status bit is active {status bit 4 = 1).
Normnal head unload operation is initlated (RET = 1).
Drive ready flip-flop is reset (RET = 1).

DAIVE READY lamp goes out {DADYL = 1),
Servo enable flip-flop Is reset (TOF = 1).

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

Run spindle fiip-flop is reset (TOF ¢ CRB = 1).
Stop spindle command becomes active (RS = 0).
Spindle is braked to a stop (SPD = 0},

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

© o ~N O, AWM =

—_ ek ok omd
W M - O

4-55. AGC FAULT DETECTION. The state of the
AGC signal is continually monitored by a circuit on the
servo PCA-A3. If the servo AGC gignal 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 de-
tected, the following events will occur:

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

¢ Heads are unloaded. Refer to table 4-6, 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).

4-586. CARRIAGE BACK FAULT DETEC-
TION. The state of the CRB signal i8 continually moni-
tored by a circuit on the 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:

o Carriage back fault flip-flop is set (CRBe¢ DRDY = 1),
o CBFL signal becomes active (CBFL = ().
¢ (B fault LED lights (CBFL = 0).

¢ Heads are unloaded. Refer to table 4-6, 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 awitch is set to RUN (RUN = 1).

4-57. INTERLOCK FAULT DETECTION. The
interlock fault detection circuitry on the drive control
PCA-A4 continually monitors the interlock chain, the
—36,-24,-12, +5, + 12, and + 36 Vdc and 25 Vac power
supply voltages, the temperature of the heat sink on the
PMR PCA-A9, and the spindle fault logic on the spindle
logic PCA-AS8. If any one of the PCA’s (with the exception
of the indicator PCA-All and the fault indicator
PCA-Al12) 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 the PMR PCA-AS rises above a specified value, or
a spindle fault is detected, an interlock fault will be de-
clared. When an interlock fault is detected, the following
events will occur:

® JLFL signal becomes active (ILFL = 0).
¢ IL fault LED lights (ILFL = 0).

¢ Heads are unloaded, spindle is braked to a stop, and the
pack chamber door is unlatched. Refer to table 4-6 for
the specific events.

If an interlock is indicated because the + 5, + 12, — 12 Vde,
or 25 Vac is missing, or the spindle logic PCA-A8 is un-
plugged, 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:;

e JLFL signal becomes active (ILFL = 0)
¢ L fault LED lights (ILFL = O}

® Heads are unloaded and steps 1 through 8 of table 4-6
apply.

Note: If the drive control PCA-A4 is unplug-
ged, then the DRIVE FAULT and IL in-
dicators will not light.

4-58. READ/WRITE FAULT DETECTION. The
read/write fault detection circuitry on the 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.

4-59. Non-destructive Write Faults. The two fault
conditions classified as non-destructive are:

® Write without Access Ready (W e AR).

¢ Simultanecus read or write (Re W),
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In the first condition, the state of the ACRY signal is
continually monitored. If the heads are not settled over
‘the specified eylinder (ACRY = 1) during the write mode
(WRITE = 1) and no other write faults exist (WFLT = 1),
a W e AR fault is declared. When a W ® AR fault is
detected, the following events will oecur;

e We AR fault flip-flop is set (We AR ® WFLT = 1).
¢ WRFL signal becomes active (WRFL = 0).

¢ We AN fault LED lights (WRFL = 0).

o NDWF signal becomes active (NDWF = 0).

e WFLT signal becomes active (WFLT = 0).

¢ Subsequent read/write faults are inhibited

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

¢ Drive fault status bit becomes active (status bit 4 = 1),

The W e 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 menitored, If the URG signal becomes active
{URG = 1) during the write mode (WRITE = 1) and ne
other write faults exist (WFLT = 1), a R ¢ W fault is
declared. When a R ® W fault is detected, the following
events will oceur:

¢ R e W fault flip-flop is set (R We WFLT = 1).
® RWFL signal becomes active (RWFL = 0).

e Re W fault LED lights (RWFL = 0).

e NDWF signal becomes active (NDWF = 0).
s WFLT signal becomes active (WFLT = 0).

faults are inhibited

¢ Subsequent read/write

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

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

The R e 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).

4-60, Destructive Write Faults. The three fault
conditions classified as destructive are:

Theory of Operation

® A write gate without any alternating write current
(We AC).

¢ More than one head selected (MH).

¢ DC write current without a write gate (DC* w.

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

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

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

e DWF signal becomes active (D_WF—_= 0).

s WFLT signal becomes active (WFLT = 0).

read/write faults are inhibited

. Subseguent
(WFLT = 0.

¢ Heads are unloaded. Refer to table 4-6, steps 1 through
8, for the specific events.

The W e 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. 1f 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:

¢ MH fault flip-flop is set (MHS @ WFLT = 1),
e MHFL signal becomes active (MHFL = 0).
e MH fault LED lights (MHFL = 0).

¢ DWF signal becomes active (DWF = 0).

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

¢ Subsequent read/write

(WFLT = 0.
#® Heads are unloaded. Refer to table 4.6, 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 dis¢ drive is not in the write
mode (WRITE = 0), and no other write faults exist

(WFLT = 1), a DCe W fault is declared. When a DCe W

fault is detected, the following events will occur:

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

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

¢ Boththe We AC and MH fault LEDY's light (WAFL and
MHFL = 0).

¢ DWF signal becomes active (DWF = 0).
o WFLT signal becomes active (WFLT = 0).

¢ Subsequent read/write faults are inhibited

(WFLT = 0).

¢ Heads are unloaded Refer to table 4-6, steps 1 through
8, for the specific events.

7920

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

4-61. AIR CIRULATION AND

FILTRATION SYSTEM

The air circulation and filtration system (see figure 4-11)
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 4-11, a centrifugal blower draws
cooling 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 de-
veloped air flow bypasses the absolute filter element, pas-
sing 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 the fins of

COOLING
AIR DUCT

POWER AND MOTOR
REGULATOR PCA-AS

CENTRIFUGAL
BLOWER

PREFILTER

ARSOLUTE
FILTER

PREFILTER
ENCLOSURE

7301-45

Figure 4-11. Air Circulation and Filtration System
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the heat sink on the power and motor regulator PCA-A9
and the remaining path is distributed over the compo-
nents mounted on the PCA. The flow of air from the heat
sink exits through the ducting and vent openings 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 microns or larger are
trapped. After the air is thoroughly filtered, it is ducted
into the pack chamber. When a disc pack is installed, all
eritical 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 4-12 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
heads and discs. Figure 4-12 also shows various types of

Theory of Operation

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 V, Maintenance for the absoclute
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
5-13. Refer to Section VIII, Removal and Replacement
for the prefilter and absolute filter replacement proce-
dures.

SMOKE PARTICLE
6.356 MICRONS
(250 MICROINCHES)

READ/WRITE GAP
2.54 MICRONS
(100 MICROINCHES}

TYPICAL

FLYING HEIGHT
AT CYLINDER B22
0.89 MICRON

(35 MICROINCHES)

X

FINGER
PRINT

1&

DUST
PARTICLE

HUMAN HAIR
.01 CM DIA,
(0.003 IN. DIA.)

4

OXIDE COATING J-

THICKNESS
1.25 MICRONS
(50 MICROINCHES)

W

DIRECTION OF ROTATION IS COUNTERCLOCKWISE.
SURFACE SPEED AT 3600 RPM |5 150 MILES PER
HOUR AT THE QUTER CIRCUMFERENCE.

ALUMINUM SUBSTRATE
0.19 CENTIMETER
(0.076 INCH)

7301-46

Figure 4-12. Types of Contaminants and Critical Elements
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4-62. 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 oper-
ating voltages from the primary power source and distrib-
ute these voltages throughout the disc drive circuitry.
Figures 7-22 or 7-22A and 7-23 provide the wiring dia-
grams for the power panel assembly and disc drive main-
frame assembly, respectively. Tables 7-3 and 7-4 provide
the signal distribution list for the motherboard PCA-A7
and the power distribution list for the disc drive main-
frame assembly, respectively. Together these diagrams
and listings provide all of the wiring information for the
disc drive.

4-63. POWER PANEL ASSEMBLY. The power
panel assembly (21, figure 9-1} is located in the lower rear
section of the disc drive cabinet. This assembly consists of
a circuit breaker, a convenience outlet strip, and an air
exhaust fan. The circuit breaker and outlet strip equip the
cabinet with a complete electrical package to control, pro-
tect, and distribute single-phase mains power. The
exhaust fan is used to help maintain the internal cabinet
temperature at the proper operating level.

Disc drives with serial numbers prefixed 1783 and prior
ordered for use with 120 Vac include a hardwired power
cord; those ordered for 240 Vac do not include a power
cord. Disc drives with serial numbers prefixed beginning
with 1740 include an appropriate power cord.

4-84, POWER SUPPLY ASSEMBLY. The power
supply assembly consists of a power transformer (T1),
three bridge rectifiers (CR1 thru CR3), five filter networks
(R1 thru R5 and C1 thru C5}, and five fuses (F2 thru Fé).
This assembly develops five unregulated de voltages
(+20V, - 20V, +10V, + 36V, and —36V) and one ac volt-
age (25 Vac) from the primary power source. The terminal
strip (TB1) on the primary side of the power transformer
(T1) permits strapping of the primary windings to match
the available primary power source. Refer to Section II,
Installation for the various strapping configurations of
TB1. Fuses provide overload protection for the five unreg-
ulated secondary voltages. All power supply assembly
grounds are brought to a common ground block (TB2). 1t is
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 linear motor ground, and
grounds 3 and 4 serve as spindle motor grounds.

4-65. YOLTAGE REGULATOR CIRCUITS. The

unregulated de voltages developed by the power supply
assembly are routed to the four voltage regulator circuits
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on the power and motor regulator PCA-A9 via the power
supply 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 the
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 the power
and motor regulator PCA-A9 to monitor the outputs from
the +5, +12, — 12, and - 24 volt regulated supplies.

4-66. 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 and the 25 Vac supply. Reverse polarity
protection is also incorporated into each disc drive supply.
Diodes on the power and motor regulator PCA-A9 provide
reverse polarity protection at the input of the +5, +12,
—12, and — 24 volt regulated supplies and + 36 and — 36
volt unregulated supplies. Diodes on the motherboard
PCA-A7 provide additional reverse polarity protection for
the +12 and — 12 volt regulated supplies. In addition, a
crowbar circuit on the motherboard PCA-A7 guards the
+ 5 volt regulated supply from a possible overvoltage con-
dition and guards the — 12 volt regulated supply from a
possible connection to a positive supply. A fuse (A9F1)
provides overload protection for the 25 Vac supply. The
—~24 volt regulated supply is also protected from overload
by a fuse (A9F2).

4-67, SUPPLY VOLTAGE DISTRIBUTION. The
outputs from each of the four regulated supplies, the +10
volt unregulated supply, the 25 Vac supply, and ground 1
are routed throughout the disc drive via the main harness
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 pro-
vide the operating voltage for the carriage unlatched sole-
noid and pack chamber door unlocked solenoid. In addi-
tion, it provides the input to the +5 volt voltage regulator.
Ground 1 is used as logic ground throughout the disc drive
circuitry. A power distribution list is provided in table 7-4.
The outputs from the +20, —20, +36, —36 volt unregu-
lated supplies and grounds 2, 3, and 4 are not included in
this listing because they are used exclusively on the power
and motor regulator PCA-A9. As previously mentioned,
the unregulated outputs from the + and —20 and - 36 volt
supplies are used to develop regulated voltages, ground 2
is used as linear moter ground, and grounds 3 and 4 are
used as spindle motor grounds. The unregulated + and
—36 volt supplies are used to provide the operating volt-
ages for the linear motor power amplifier and the four
spindle motor current switches which are located on the
power and motor regulator PCA-A9.




SECTION

V

MAINTENANCE

5-1. INTRODUCTION

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

5-2. MAINTENANCE PRECAUTIONS

To aveid injury to personnel and to prevent damage to
equipment, observe the following safety precautions:

WARNING

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

s Use extreme caution when working on the disc
drive with shroud removed 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, interconnecting cables, or ex-
tender cards while power is applied.

CAUTION

& 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 surface.

® Use only the specified brand of cleaning tissue. Some
other brands contain contaminating oils and/or lint
which may leave a harmful residue.

# Use only the specified type of alcohol. Some other
brands contain impurities 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 attitude which is precision set at
the factory.

® Never place an inspection mirror between the heads or
allow it to touch the heads. The flying attitude of the
heads may be altered or damaged.

¢ Do not use oi] or other similar lubricants anywhere in
the disc drive.

¢ Do not attempt to manually extend the carriage as-
sembly unless the head spacer tool (part no. 13354-
80021) is clamped to the carriage assembly and there is

no disc¢ pack in the disc drive; otherwise, head damage
will result.

5-3. SERVICE TOOLS AND TEST
EQUIPMENT

The following paragraphs list and describe the tools and
test equipment required to service the disc drive.

5-4. STANDARD TOOLS

Recommended standard tools and materials required for
service are listed in table 5-1. Except where noted, equiva-
lent tocls may be substituted.

Table 5-1. Standard Tools

HP
TooL PART NO.
Molykote* 6040-0084
Alcohol, isopropyl” 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
part no. 1535-2653) 1535-2652
Extension bar {used with part
no. 8710-1139) 8710-1132
Gauge set, 0.0015 - 0,025 inch 8750-0053
Hex head driver (used with
part no, 8710-1139) 8710-1145
Inspection mirror 8830-0005
Kimwipe tissues* 9300-0001
Pin extractor 8710-0680
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 0480-0030
Wire strippers 8710-0058
Wrench, 7/16-inch box 8720-0017
Wrench, torque, 0 - 12 inch-pounds 1535-2853
Wrench, torque, 30 - 200 inch-pounds 8710-1139
*Do not substitute. m
Isopropyl alcohol I a restricted article (flammabie kquid). Transport in
accordance with Department of Transportation Regulations, Tite 49,
parts 171 - 177 Hazardous Matsrlals).
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5-5. STANDARD TEST EQUIPMENT

The standard test equipment required for maintenance
are as follows:

a, Digital Voltmeter, HP 270A or equivalent battery-
operated digital voltmeter.

b, Oscilloacope, HP 180A, or equivalent

5-8. SPECIAL TOOLS

Table 5-2 lists the special tools required for maintenance.
Figure 5-1 depicts the special tools.

Table 5-2. Special Tools

HP PART NO.
NAME OR
HP PRODUCT NO.
Air Pressure Measuring Gauge 0101-0374
Cam Alignment Assembly 13354-60001
CE Pack Assembly 13398A

Extender Board

Head Alignment Tool
Head Cleaning Tool

Head Installation Tool
Head Initial Position Tool
Spindle Legic Extender
Head Extender Cable
Head Spacer Tool

Fault Indicator Assembly
Pack Lock Lubrication Tool

13354-60003
13354-20007
07900-00091
13354-20009
13354-20008
13354-60002
12895-60038
13354-60021
13354-60014
07920-20086

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

Wrench-Retainer
Hub Locking Bushing

07920-20088
07920-60091

5.7. SPECIAL TEST EQUIPMENT

The only special test equipment required for maintenance
is the Disc Service Unit (part no. 13354-60011). The Disc
Service Unit (DSU) and its components are depicted in
figure 5-2. The following equipment is supplied with each
DSU: .

a. DSU Test Module, part no. 13354-60005
b. Head Alignment PCA, part no. 13354-60010
20-Pin Jumper Cable, part no. 13354-60013
50-Pin Jumper Cable, part no. 13354-60012

o

A

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

5-2
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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
alternate, 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 not used on
the HP 7920 Disc Drive.

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 ad-
dresses, 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,
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 Section VI of this manual and an
off-line checkout procedure in which the DSU is used is
provided in Section VIL

5-8. DSU CONTROLS AND INDICATORS. The
following paragraphs describe the controls and indicators
for the DSU (figure 5-3).

Toggle awitches — Twenty toggle switches that are used
for seek, alignment, and manual functions of the DSU. For
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, H4, H2, and H1, and 532, S186,
S8, 54, 52, and S1. The VFY function is not used for the
HP 7920A. The labels H4, H2, and H1 are used with the
head alignment and manual functions. The toggle
switches select the desired data head in binary form.

The labels S32, S16, S8, S4, 82, and S1 are used with the
manual function. The toggle switches select the desired
sector for operation.
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HEAD INITIAL
POSITION TOOL
P/N 13354-20008
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TORQUE WRENCH
8710-1240

P/N 13354-20007

M HEAD ALIGNMENT TOOL

CE DISC PACK

FAULT INDICATOR
SERVICE ADAPTER
TﬂmwwoWM_zo CASE P/N 13354-60014

CAM ALIGNMENT
TOOL P/N 13354-60001

AIR PRESSURE N
MEASURING GAUGE
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DATA DISC PACK
IN CARRY ING CASE
HP 13394A (DISC PACK ONLY)

AIR PRESSURE
PROBE ASSEMBLY
P/N 12995-60013
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OPERATING AND
SERVICE MANUAL
P/N 07920-90001

DISC SERVICE KIT,
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DISC SERVICE UNIT
P/N 13354-60005
P/N 13354-60010
P/N 13354-60012
P/N 13354-60013

SOCKET
8710-1239

STANDOFF 2510-0115
WRENCH-RETAINER 07920-20088
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EXTENDER
P/N 13354-60002

Compute
Museum

TORQUE WRENCH
P/N 1535-2653

| POZIDRIV BIT
P/N 8710-0915

el
EXTENSION BAR
P/N 8710-1132

— T T
1/4-INCH BIT
P/N 1535-2652

—
HEX HEAD DRIVER
P/N 8710-1145

HEAD _.;Zm._.>_|_|>._._oz TOOL
P/N 13354-20009

HEAD CLEANING TOOL
P/N 07900-00091

HEAD EXTENDER CABLE
P/N 12995-60038

HEAD SPACER TOOL
P/N 13354-60021

PACK LOCK
LUBRICATION TOOL
07920-20086

—

Figure 5-1. Special Service Tools
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Figure 5-2. Disc Service Unit
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7300-118B _
Figure 5-3. DSU Test Module, Controls and Indicators
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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) and 1.2 seconds (MAX).

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

HEAD ALIGNMENT Meter — Angalog meter is used dur-
ing head alignment. The meter displays head offset in 6.3-
microinch increments. Each minor division represents 12.5
mlicroinches. (See figure 5-4.)

;h""‘ 2.8 NICAOINCHES

1 DIVIGION = 12.8 MICROINCHES ]__1 '__/

172 IVISION = 8. MICROINCHES

7301-29

Figure 5-4. Head Alignment Meter Calibrations

5-8. DSU OPERATION. The operating functions
of the DSU using the controls and indicators are described
in the following paragraphs.

FUNCTION | — ALTERNATE SEEK. This functionis
used to exercise the disc drive. The toggle switches are used

Maintenance

to select the cylinder addresses for the seek operation. The
top 10 switches are used to select the first cylinder 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 () then go to the first eylin-
der address. When the heads reach the first address, a seek
to the second address is performed. This operation con-
tinues 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 operation will be per-
formed. 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 untll the STOP pushbutton is pressed or
the function is changed. The seek tlme delay is adjusted by
the DELAY control.

FUNCTIONS 4, 5, and 6 — INDEX SEQUENCES.
These functions are not used for the HP 7920 Disc Drive.

FUNCTION 7 — HEAD ALIGNMENT. This function is
used to align the data heads. The data head offset to be dis-
played on the meter and digital display are selected by the
three toggle switches denoted by 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 uniis on the meter and digital display.

FUNCTION 8 — MANUAL. This function is used to
operate the disc drive manually. Tag bus commands are
entered by toggle switches TO through T3. Head selection
is accomplished with switches H4, H2, and H1, and sector
is selected using switches labeled 832, 516, S8, 54, 52, 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 IV,

Theory of Operation. Also, the control bus functions are
described in Section I'V.

5-7
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5-10. PREVENTIVE MAINTENANCE results of an inspection indicate that excessive amounts of
smoke, dust, oil vapor, or other foreign matter is present, a
Table 5-3 provides preventive maintenance routines for general cleaning is required. Refer to table 5-1 for the .
the disc drive. These routines are to be performed every appropriate cleaning materials, ensuring that only the
six months. However, if the disc drive is installed in an specified brands and types are used.

environment that contains abnormal amounts of dust,
smoke, oil vapor, or other foreign matter, the routines

should be performed more frequently. 5-12. PRELIMINARY STEPS

Preliminary steps are included to provide guidelines for
preparing the disc drive for service. References are made
to Section VIII, Removal and Replacement for any
disassembly that is required. In addition to the routines
contained in table 5-3, detailed preventive maintenance
procedures are also included.

Before performing any or all of the preventive mainte-
nance routines given in table 5-3 and in the preventive
maintenance procedures, perform the following prelimi-
nary steps:

a. Disconnect the ac power cord from the main power
When the preventive maintenance has been completed source.
and the disc drive has been restored to an operating condi-
tion, perform an operational checkout using the appropri-

ate diagnostic tests or the off-line checkout given in b. If necessary, move the disc drive to a convenient
Section VII, Troubleshooting. working location within the same area.
5-11. GENERAL CLEANING c. Remove front and rear doors.

INFORMATION
To ensure trouble-free operation, the disc drive should be d. Remove the side panels and shroud. (Refer to Section
kept free of unusual amounts of contaminants. When the VIIL, Removal and Replacement.)

Table 5-3. Preventive Maintenance Routines

ITEM ROUTINE

Absolute Filter and Prefilter Measure absolute filter output air pressure. Refer to paragraph 5-13. Re-
place as necessary. (Refer to Section VIll, Removal and Replacement.)

Data and Servo Heads Inspect for contamination. (Refer to figure 5-7.) Clean as necessary. (Refer
to paragraph 5-14.)

Head Cables and Connectors Inspect for looseness and/or damage. Replace as necessary.

Carriage Rails and Bearings Clean as required. (Refer to paragraph 5-15.) Inspect bearings for excessive
wear and ease of operation.

Spindle and Pack Chamber Remove all foreign particles and clean as necessary. (Refer to para-
graph 5-16.)
Spindle Ground Contact and Spring inspect spindle ground contact and spring for excessive wear and/or

looseness. Replace as necessary.

Power Supplies Check all power supply voltage values. (Refer to paragraph 7-3.)

Mainframe Switches and Solenoids Inspect for proper operation. (Refer to Section VI, Alignment and
Adjustment.}

Alignment of all adjustable parameters Check alignment of all adjustable parameters. If necessary, adjust. (Refer
to Section VI, Alignment and Adjustment.)

Indicators Inspect for proper operation. Replace as necessary. {Refer to Section ViII,
Removal and Replacement.)

Pack Lock Lubrication Perform the pack lock lubrication procedure. (Refer to paragraph 5-14.)

5-8
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Note: Remove components only to the extent
necessary to gain adequate access for
servicing.

e. Remove and store disc pack, Ensure that the disc pack
is stored in the proper storage container.

f. Proceed with the preventive maintenance procedures.

5-13. 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. Disconnect the ac power cord from the ac mains power
and then remove the shroud. (Refer to Section VIII,
Removal and Replacement.}

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

¢. 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 5-5).

g. Observe the air pressure. Check that the air presgure
is equal to or greater than the minimum acceptable
limits given in substeps (1) or (2). Substep (1) applies
to an absolute air filter with part number 3150-0340
and substep (2) applies to an absolute filter with part
number 3150-0276. he part number is on a label on
the front of the absolute filter.

(I} For absolute filters with part number 3150-0340,
the minimum acceptable limits are:

MINIMUM
LINE NORMAL ACCEPTABLE
FREQUENCY OPERATION LIMITS
(Hz) ({Inches of water) (Inches of water)
50 = (.45 0.45
60 > 0.46 0.45

Maintenance

(2) For absolute filters with part number 3150-0276,
the minimum acceptable limits are:

MINIMUM
LINE NORMAL ACCEPTABLE
FREQUENCY OPERATION LIMITS
(Hz) (Inches of water) (Inches of water)
50 = 0.60 0.60
80 = (.60 0.60

Note: Meter may peg with filter is new.

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.

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

m. Replace the shroud.

5-14, PACK LOCK LUBRICATION

Pack lock (2, figure 9-5) 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,

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.

5-9
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a.

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

Allow the spindle to halt (approximately 30 seconds).
The DOOR UNLOCKED indicator will light, which

means that the spindle has stopped rotating, the door

C.

7920

unlock solenoid is energized, and it is safe to open the
pack chamber door.

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

7301-14A

5-10

Figure 5-5. Measuring Absolute Filter Air Pressure
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d. Disconnect the ac power cord from the ac mains
power.

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 5-5A). Use a Kimwipe tissue to re-
move all excess lubricant from the threads. Use a
Q-tip to remove any lubricant from the clearance hole
in the pack lock lubrication tool.

FILL LUBRICANT
TO TOP OF
THREADS

CLEARANCE HOLE REF 7311-72

Figure 5-6A. Pack Lock Lubrication Tool

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.

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.

Clean the pack chamber and the top of the spindle as
outlined in paragraph 5-17,

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

Maintenance

5-15. CLEANING DATA AND
SERVO HEADS

When inspection reveals contamination on the data and
servo heads (see figure 5-7), clean as follows:

a. Fold Kimwipe tissue into a rectangle (approximately
1 by 5 inches) and wrap it over the edge of the head

cleaning tool. (See figure 5-6.) Use an elastic band to
secure the tissue to the tool.

b. Dampen the tissue with filtered 91-percent isopropyl
aleohol.

CAUTION

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

¢. Clean each head by placing the tissue covered 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 Kimwipe tissue on the head cleaning tool
with a clean dry Kimwipe tissue. Fold and attach the
tissue to the head cleaning tool as described in step a.

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
attitude may be altered or damaged.

HEAD CLEANING

TOOL \

RUBBER
BAND

FOLDED
KIMWIPE

7301-15
Figure 5-6. Prepared Head Cleaning Tool
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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 VIII, Removal and Replacement.)

CLEANING CARRIAGE RAILS
AND BEARINGS

5-18.

To clean the carriage rails and bearings, use Q-tips
slightly dampened with filtered 91-percent isopropyl al-
cohol. Wipe the rails and bearing surfaces clean, ensuring
that alcohol is not applied to the bearing lubrication pack.

CLEANING THE SPINDLE
ASSEMBLY AND THE
PACK CHAMBER

5-17.

To clean the gpindle assembly and pack chamber, proceed
as follows:

5-12

a.
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CAUTION

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

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

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

Using masking tape, lightly press adhesive side of
tapae to all exposed surfaces of pack chamber and door.
Then wipe clean with a Kimwipe tissue slightly
dampened with filtered 91-percent isopropyl alcohol.
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TYPE OF CONTAMINATION:

NONE, IDEAL HEAD CONDITION.

CAUSE:

NEW HEAD OR MINIMAL OPERATION
IN ACLEAN ENVIRONMENT.

REMEDY:

NONE .

TYPE OF CONTAMINATION:

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

USE:

NEW MEDIA OR MANY HOURS OF OPERATION.

REMEDY:

CLEAN AS QUTLINED IN PARAGRAPH 5-15.

TYPE OF CONTAMINATION:

ABRASION AND PARTICULATE.

CAUSE:
MEDIA IS ABRASIVE OR EXCESSIVE MECHANICAL RUNQUT EXISTS.

REMEDY':

REPLACE DEFECTIVE HEAD AS OUTLINED IN PARAGRAPH 8-18.
Q%ELAEBI(?EEEI?MISSIBLE, IF WIDTH OF ABRASION 18 LESS THAN
.13-cm (0.06-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 8-18,
REPLACE MEDIA. CHECK ABSOLUTE FILTER SEAL AND
MEASURE ABSOLUTE FILTER OUTPUT AIR PRESSURE AS
OUTLINED IN PARAGRAPH 65-13.

7300-12(1) THRU (4) A
Figure 5-7. Examples of Head Contamination

5-13/5-14






ALIGNMENT AND ADJUSTMENT

SECTION

Vi

6-1. 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 covers
the procedures that require the use of the DSU. Alignment
and adjustment procedures are to be performed only after
a repair has been made, or when specified parameters are
out of tolerance. Do not perform any adjustment unless
hecessary.

6-2. 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.

8-3. DOOR LOCK ASSEMBLY

WARNING

To aveid 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 6-4 and 6-5 de-
scribe the methods for adjusting the switches and solenoid.

6-4, 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 solenocid
to gain free operation of the latch lever. Then tighten the
solenoid screws.

8-5. DOOR CLOSED AND DOOR LOCKED
SWITCHES. The function of the door closed switch (19,
figure 9-4 or figure 9-4A) is to detect a door closed condi-
tion. To check or adjust the door closed switch after re-
placement, proceed as follows:

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

b. Remove the shroud. (Refer to paragraph 8-3.)

c. Disconnect the cable attached to the connector
assembly (30).

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

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

f. Open the pack chamber door by pushing down on the
latch lever (11). A short circuit condition (zero resist-
ance) should be detected by the ochmmeter.

® O

0006
©00
IS

7311-2
Figure 6-1. Connector Assembly
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g. Ifthe 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 (20) 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 awitch (14, figure 9-4 or figure 9-4A)
detects whether the door unlock solenoid (13) 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 8-3.)

c¢. Disconnect the cable attached to the connector
assembly (30).

d. Using an chmmeter, measure the resistance between
ping 1 and 2 on the connector assembly (refer to
figure 6-1).

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

f. Push down on the latch lever (11). 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 (15) which secure the switch
and repogition the switch. Repeat steps d through g.

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

8-6. 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.

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

6-2
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¢. 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 componenta.

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.

8-6A. 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:

8. Remove the power cord from the ac mains power,

b. Install the head cam alignment tool, part no. 13354-
60001, on the spindle hub. (See figure 6-1A.} Ensure
that the head cams mate with the head cam align-
ment 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 9-7) on the two
head cams (11).

(2}  Adjust the head cams to position with the head
cam alignment tool. (See figure 6-1B.)

(3} Torque the head cam securing screws (12) to 7
inch-pounds.

d. Remove the head cam alignment tool.

e. Restore ac power to the disc drive.

6-7. 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
disc drive, and all alignment and adjustment procedures
which require the use of the DSU are provided in the
following paragraphs.
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INSTRUCTIONS
LOQSEN KNURLED SCREWS
SLIOE ALIGNMENT TOOL ONTO SPINCLE HUB
ENSURE THAT ALIGNMENT TOOL BUTTS UP AGAINST CAMS
SECURE ALIGNMENT TOOL ON SPINDLE HUB, USING KNURLED SCREW

OIBIONS);

Figure 6-1A. Use of Head Cam Alignment Tool

INSTRUCTIONS

LOOSEN FOUR HEAD CAM SCREWS
SEAT HEAD CAMS AGAINST SIX ALIGNMENT TOOL PINS @
@ TIGHTEN HEAD CAM SCREWS

Figure 6-1B. Head Cam Tool Alignment
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6-8. INSTALLING THE DSU

WARNING

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. Remeove the shroud from the disc drive enclosure.

c. Loosen the acrew that secures the PCA retainer to the
card cage and remove the retainer.

d. Disconnect the interconnect cable from J1 on /O
sector PCA-A2,

e. Insert head alignment PCA, part no. 13354-60010,
into card slot Al. (See figure 6-2.) Ensure that the
PCA is correctly oriented, then firmly seat the PCA in
the receptacle. The component side of the PCA must
face toward the right side of the card cage as viewed
from the front.

f. Hangthe DSU Test Module, part no. 13354-60005, on
the top outer edge of the card cage. )

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

h. 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-AS5 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.

i. Connect the head cable connector from the head
alignment PCA to the head connector located at the
top of read/write preamplifier PCA-AS6.

6-4
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j.  Connect the primary power cord to the ac mains
power,

6-9. 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 6-8.

'b. Set the RUN/STOP switch to STOP and the DISC

switch to the on position.
¢. Install & scratch pack in the pack chamber.

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.

Note: With the DELAY potentiometer set to
MAX, a maximum delay between seek
operations is introduced.

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

h. After several seek operations have been performed,
rotate the DELAY potentiometer fully counter-
clockwise to MIN.

Note: With the DELAY potentiometer set to
MIN, a minimum delay between seek
operations is introduced.

i. If one of the assemblies has been replaced, allow the
disc drive to run for at least one minute, otherwise
allow the drive to run for at least 5 seconds.

j. On the DSU, press the STOP pushbutton.

6-10. VELOCITY COMMAND GAIN

ADJUSTMENT

The only electrical adjustment requiring the use of the
DSU is the velocity command gain adjustment. To perform
this adjustment, proceed as follows:
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a.

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 terminalg 1
and 4 on TB1 of the power supply (refer to figures 2-2
and 2-3). Also note the power supply strapping by
comparing the strapping on TB1 with the strapping
shown in figures 2-2 and 2-3. These measurements
will be used to determine the seek time adjustment
range.

Exercise the disc drive as outlined in paragraph 6-9.

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, 266, 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 0 to cylinder 822 (forward
seek operation) can be differentiated from the seek
time from cylinder 822 to cylinder 0 (reverse seek
operation).

Note: The two seek times will probably be

6-6

different.

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

7920
STRAPPING LINE
OF THE VOLTAGE SEEK
POWER (Vace, as TIME
SUPPLY measured RANGE
{(Vac) in step b) (milliseconds)
100 90 to 96 44 .0 to 47.0
96 to 100 43.5 to 46.5
101 to 106 43.0 to 46.0
120 108 to 110 44.0 to 47.0
111 to 115 43.0 to 46.0
116 to 120 42.5 to 45.5
121 to 126 42.0 to 45.0
220 198 to 200 44.5 to 47.56
201 to 210 43.5 to 46.5
211 to 220 43.0 to 46.0
221 to 230 42.2 to 45.6
240 216 to 220 44.0 to 47.0
221 to 230 43.0 to 46.0
231 to 240 42.5 to 45.5
241 to 252 42.0 to 45.0

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.

m. Remove the DSU and the head alignment PCA from

the disc drive and then replace all cables removed
during the DSU instailation.

n. Replace the shroud on the disc drive enclosure.

6-11. HEAD ALIGNMENT PROCEDURES

The head alignment procedures include the servo head
alignment, data head alignment, and data head alignment
check. Also, a warmup procedure is included which must
be performed before the alignment procedures or the
alignment check can be performed. (See figure 6-3 for head
alignment locations.)
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Alignment and Adjustment

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, or the data head
alignment check reveals that a head is out of the allowable
tolerance.

6-12. WARMUP. The warmup is performed to allow
for temperature stablization before proceeding with head
alignment or head alignment check. To perform the
warmup, proceed as follows:

a. Install the DSU as outlined in paragraph 6-8.
b. Install the HP 7920 CE Disc Pack in the disc drive.

¢. On the disc drive, set the READ ONLY switch to the
protected position (e}, the unit select switch to ¢
(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 6 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 eycle is
B seconds. This operation is referred to as
the 5-second cycle throughout the
alignment procedures.

6-13. SERVO HEAD ALIGNMENT. The servo
head normally requires alignment only after replacement.
To align the servo head, proceed as follows:

6-7
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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.

a. Perform the warmup procedure outlined in
paragraph 6-12,

b. Onthe 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.

¢. Torque the servo head to 5 inch-pounds.

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

e. Onthe DSU, select cylinder address 822 on the upper
bank of ten switches {(switches 512, 268, 32, 16, 4, and
2 set to the right).

f.  On the DSU, select cylinder address 896 (illegal ad-
dress) on the lower bank of switches (switches 512,
256, and 128 set to the right).

g. Press the START pushbutton on the DSU. The heads
will go to cylinder 822 and remain at 822,

h. Check the clearance, shown in figure 8-4, between the
upper crash stop and the upper part of the carriage
assembly to ensure it iz approximately 0.051 cm
(0.020 in.). If the clearance is not correct, perform step
i, otherwise proceed to step k.

i, Onthe DSU, get the FUNCTION switch to position 7.

Note: Do not stop the spindle while the DSU is
get 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
STQP.

J.  Insert the head alignment tool into the servo head
alignment hole (see figure 6-3) with the "L-ghaped”
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Figure 6-4. Actuator Crash Stop Clearance

handle end pointing upward. Adjust the head position
to obtain the clearance shown in figure 6-4. Rotate the
tool counterclockwise for more clearance, and
clockwise for less clearance. Repeat steps d through h.

k. Onthe 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. Torque
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.

6-14. 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 6-12. ‘
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b. On the DSU, select the data head to be checked using
the binary combination of toggle switches 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.

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.

d. Verify that the head alignment is within a reading of
=5 on the HEAD ALIGNMENT meter.

e. Repeat steps b through d for each data head to be
checked.

f. Perform the data head alignment procedure for each
data head that is out of tolerance.

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

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

8-15. 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 not insert the head alignment tool
into the servo head adjustment hole,
which is the third from the top (see fig-
ure 6-3), otherwise all data heads will
require realignment.

a. Perform the warmup procedure outlined in
peragraph 6-12.

b. 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 b inch-pounds,

Alignment and Adjustment

Note: Do not stop the spindle while the DSU is
set to FUNCTION 1. 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 STQF pushbutton; and
then set the RUN/STOP switch to STOP,

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

d. 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.)

e. Torque the data head to 7.5 inch-pounds.

f. 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.

g- 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 atep f.

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

i. 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.

j.  Verify that head alignment is within =2 increments
of zero on the digital display (a reading of +2 on the
HEAD ALIGNMENT meter).

k. Ifa head is out of tolerance, repeat steps e through j.

1. Repeat steps i and j for each data head.

6-16. ON-LINE CHECKOUT

When all adjustments have been completed, remove the
CE disc pack. Disconnect the ac power cord from the ac
mains power, 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

VI

WARNING

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

This section contains information useful for trouble-
shooting the HP 7920 Disc Drive. Included are functional
diagrams, troubleshooting flowcharts, wiring dia-
grams, and test waveforms. The information provided is
for the isolation of matfunctions within the drive and not
for equipment external to the drive.

7-1. 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 7920 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 teste 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 statue 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 teat programs are contained in the documentation
delivered with the software.

7-2. TROUBLESHOOTING
FLOWCHARTS

If a malfunction can be associated with a certain circuit
through knowledge of the drive, the service-trained user
can go directly to the appropriate troubleshooting flow-
chart (figures 7-2 through 7-21) and following the instrue-
tions given, attempt to remedy the fault. Visual indication
of the drive status, as described in table 7-1 is intended to
aid in isclating 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 flow-
chart (figure 7-1). 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 cireuits. 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.

7-3. 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). If the +5 Vdc power source exceeds
approximately +5.6 Vdec, a crowbar circuit on PCA-A7
disables the 5-volt supply, causing all indicators to be
extinguished. The mainframe assembly wiring diagram
(figure 7-23) can be used to trace power source malfunec-
tions. To check the voltages, proceed as follows:

WARNING

The followlng 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. Ifapplicable, remove the disc pack from the disc drive.
b. Remove ac power from the disc drive.
¢. Remove the shroud as outlined in paragraph 8-3.

d. Remove track follower PCA-AS and replace with ex-
tender board, part no. 13354-60003.

7-1
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e. Apply ac power to the disc drive and check the vol-
tages shown below.

+5.0 £0.1 Vdc at AGJ1-5, E
+12,0 £0.6 Vdc at AGJ1-3, C
—12.0 0.6 Vdc at AG5J1-2, B
—24.0 1.2 Vdc at A&J1-14
256 Vac at A5J2-6

f. If the voltages are not within specification, refer to
mainframe assembly wiring diagram, figure 7-23, for
further troubleshooting.

7-4. VISUAL INDICATION OF DRIVE
STATUS

Table 7-1 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-AB, 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.

7-5. 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 5-7
through 5-9 and installation instructions are provided in
paragraph 6-8. The four DSU modes of operation are de-
scribed in table 7-2.

Note:  All operations of the DSU, including
read, are limited to addressing and ac-
cesging. 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
diagnostic test program.

7-2
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7-6. SYSTEM FUNCTIONAL DIAGRAMS

Figures 7-24 through 7-29 provide functional diagrams for
the disc drive. These include the 1/Q 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 IV,
Theory of Operation. A grid-coordinate system is used on
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 7-23)
and the motherboard PCA-A7 signal distribution list
(table 7-3) for this information.

7-7. WIRING CONNECTIONS

Wiring connections for the drive (except that on mother-
board PCA-A7) is shown in the mainframe assembly wir-
ing diagram (figure 7-23). Motherboard wiring connec-
tions are contained in the motherboard PCA-AT7 signal
distribution list (table 7-3). Two cables connect the drive
to the disc controller — an HP 13013B multi-unit cable
which contains the control bus, tag bus, and strobe signal
wiring; and an HP 13213B data cable which carries the
read/write and SL (Drive Select) signals.

7-8. POWER DISTRIBUTION

Distribution of the ac power input to the drive enclosure is
ghown in the power panel assembly wiring diagram (fig-
ure 7-22 or 7-22A). The drive converts the ac power to 25
Vac, +5 Vdc, +12 Vdc, +36 Vde, —12 Vdc, ~24 Vde, and
—36 Vdc for distribution to the components of the drive.
This distribution is detailed in the power distribution list
(table 7-4).
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Table 7-1. Visual Indication of Drive Status
INDICATOR/ ACTIVE STATE FUNCTIONAL
INDICATION LOGIC EQUATION CIRCWNT DESCRIPTION DIAGRAM
Unit Select Identi- SEL Indicator is lit when the following conditions are met: | /O Control System,
fication Indicator a. Control bus bils DO thru D2 malch signals USO thru | figure 7-24.
US2 from UNIT SELECT switch $3.
b. Select flip-flop is set. [ADU (Address Unit) signal
selected on tag bus while STROBE signal is active
sets flip-flop.]
READ ONLY Ao1 Indicator is it when READ ONLY switch S5 is set to | Read/Writa System,
Indicator READ ONLY. figure 7-28.

DOOR UNLOCKED
Indicator

PSF e (STOP  CRB e SPD)

Indicator is lit when the following conditlons are met
(door unlock solenoid energized):

a. RUN/STOP switch 52 set to STOP.
b. Carriage fully retracted.
¢. Spindle stopped.

Spindle Rotation
System, figure 7-25.

DRIVE READY
Indicator

Set= AGC ¢ CB
Raeset = FLT + DL & PIP
+ SPU + STOP

Indicator is It when the following conditions are met:
a. AGC {(Automatic Gain Control) signal active.
b. SB (Servo Balanced) signal active.

Head Positioning
System, figure 7-28.

DRIVE FAULT
Indicator

FLTL = AGCF + CBF +
TOF + ILF + We AC +
WeAR+ReW + MH +
DCW

Indicator is lit when ona of the foliowing conditions is met:

a. AGC (Automatic Gain Control) gignal active, caused
by loss of servo Information any time after drive be-
comes active. (Loss of servo information can occur
when new servo heads are instatled and the disc drive
containg a track follower PCA-AS with series code
prior to 1713.)

b. CB (Carriage 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.

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

1. Any head loading sequence or recalibration taking
more than 1,25 geconds.

2. Track-to-track seek taking more than 90 milll-
seconds.

3. New servo heads are installed without replacing
track follower PCA-AS with one having series code
1713 or subsequent code.

d. ILF(Interlock) sighal active, due to one of the foliowing:
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. Llne voitage 15 percent below nominal value.

5. Curment limk in spindle power amplifier.

e. Destructive write faull, caused by any one of the

following:

1. Drive in_write mode with no data signal applied
{W o AC LED indicator is lit.)

2, More than one head salected for reading or
writing. (MH LED Indicator is lit.)

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

Head Positioning
System, figure 7-26.
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Table 7-1. Visual Indication of Drive Status (Continued)
INDICATOR/ ACTIVE STATE FUNCTIONAL
INDICATION LOGIC EQUATION CIRCUIT DESCRIPTION DIAGRAM
DRIVE FAULT . 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 e
AR LED indicator Is Iit.)

2. Drive In hoth read and write mode at the same
time. (R ® W LED indicator is iit.}

IL LED Indicator

Indicator is lit when any 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. 25 Vac, +36 Vdc, +12 Vde, +5 Vde, —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 7-29.

AGC LED AGCF e DRDY = AGC Indicator is lit when both of the following conditions are | Fault Detection
Indicator * SKH ¢ DRDY met: System, figure 7-29.
a. Heads are out of cylinder area between inner and
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 it when both of the following conditions are | Fault Detection
Indicator met: System, figure 7-29.

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

MH LED Indicator

MHS + WRITE ¢ DCW

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

fault Detection
System, figure 7-29.

W e AC and MH WRITE ¢ DCW Both indicators are it when the following conditions are |Fault Detection

LED Indicators met; System, figure 7-29.
a. DC current supplied to head drivers.
b. Drive not in write mode.

T LED Indicator TOFL Indicator is lit when any one of the following conditions is | Fault Detection

met:

a. Heads nct settled on specified cyllnder within 90 milli-
seconds after SK (Seek) signal is activated.

b. Heads not settled on cylinder 0 within 1250 millisec-
onds after SKH (Seek Home) signal becomes activa.

¢. Heads do not reach fully retracted position within 1250
milliseconds after RET (Retrack) signal becomes
active.

d. Heads not settled on cylinder 0 within 1250 milli-
seconds after AH (Restore Home) signal becomes
active.

System, figure 7-29,

7-4
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Table 7-1. Vigual Indication of Drive Status (Continued)
INDICATOR/ ACTIVE STATE FUNCTIONAL
INDICATION LOGIC EQUATION CIRCUIT DESCRIPTION DIAGRAM
We AR LED WRITE = ACRY Indicator is lit when both of the following conditions are | Fault Detection
Indicator met: System, figure 7-29,
a. Drive in write mods.
b. ACRY (Access Ready) signal inactive.
Re W LED URG = WRITE Indicator is lit when both of the following conditions are | Fault Detection
Indicator met: System, figure 7-29.
a. URG (Unselected Read Gate) signal active.
b. WRITE (Write) signal active.
We AC LED WRITE e ACW Indicator is lit when the following conditions are met: | Fault Detection
Indicator System, figure 7-29.

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

SPU LED Indicator

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

Spindle Rotation
System, figure 7-25.

OFF LED Indicator

Indicator is lit when power is removad from spindle motor,

Spindie Rotation
System, figure 7-25.

SPFLT LED
Indicator

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

Spindle Rotation
System, figure 7-25.

Spindle starts to
rotate from a
stationary state.

PIPe DLe ILFe RUN »

CRB e TOF

Spindle rotation occurs when the following conditions are
mat:

Disc pack in place.

Disc pack access door locked.
No IL drive tauit.

RUN/STOP switch set 1o AUN.
Carrlage fully retracted.

- % a0 oo

No time-cut fault.

Spindle Rotation
System, figure 7-25.

Spindle continues to
rotate.

CRBe ILF

Once started, the spindle motor continues to rotate as
long as both of the following conditions are met:

a. Carrlage not fully retracted. [CRB (Carriage Back) sig-
nal Inactive.]

b. ILF {Interlock Fault) signal inactive.

Spindie Rotation
System, figure 7-25.

Heada seek 1o
cylnder 0 (home)
from the retracted
position,

RET ¢ 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 7-26.

Heads seek from
one cylinder to
another.

ACRY ¢ SK e ICA

The heads seek from one cylinder to another provided all
of 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
lllegal one {B23).

Head Posltioning
System, figure 7-26.
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Table 7-2. Disc Service Unit (DSU) Functions 1, 2, 3, and 8
CONTROL/
INDICATOR FUNCTION

FUNCTION switch

START (STROBE)
pushbutton

STOP pusghbutton
Upper bank of 10
toggle switches
{1 thru 512)
Lower bank of 10
toggle switches
(1 thru 512)
DELAY control

3-digit display

Function No. 1 — Alternate Seak

Selects automatic Alternate Seek function (position 1).

Starts operation of Alternate Seek function. Heads first seek 0 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
illegal, no seek is performed.

Stops operation of Altemate Seek function.

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

Select 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 thru 256)
DELAY contro!

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 nine (1 thru 256) switches on the lower bank of ten 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 num-
ber is subtracted from the preceding valid next address (822 or less), causing decre-
mental 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.

Select 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.
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Table 7-2. Disc Service Unit (DSU) Functions 1, 2, 3, and 8 (Continued)

CONTROL/
INDICATOR

FUNCTION

STOP pushbutton
DELAY control

3-digit display

Functlon 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

Upper 4 toggle
switches

(64 thru 512)

TO thru T3 LED
indicators

Lower bank of 16
toggle switches
(1 thru 512 and

1 thru 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 I/O Sec-
tor PCA-A2. This executes the command selected by tag bus switches 64 through
512 on the upper bank of 10 toggle swilches. The STROBE signal is active as long
as the START (STROBE) pushbutton is held down.

Select input command to be supplied on tag bus to drive. The toggle switch settings
and the associated input commands are listed on the upper right-hand comer of the
DSU front panel, The DSU does not issuge a Write command.

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

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

Command Control Bits
Address Record CO thru C5 Select sector address to be stored in drive
(ADR) — 1001 Sector Address register.
C8, C9 and C10 Select head identity to be stored in drive
Head register.
Address Unit CO thru C2 Select identity of drive to be enabled for
{(ADU) — 1010 communication with DSU. (The identity of
the drive is the number selected on the
UNIT SELECT switch on the drive operator
panel.)
Clear Status Co Clears three Attention flip-flops in drive.
(CLS) — 1110 This deactivates First Status signal.
Note: If CO and C1 are both selected, the
Attantion flip-flops and the Frist
Status flip-flop are cleared.
Seek CO thru C9 Select cylinder address ta which heads are
(SK) — 1000 o seek.
Set Offsat CO thru C5 Select offset magnitude in 53 increments ot
(SOF) — 1101 25 microinches each.
Cc7 Selects direction (+ or —) of offset.
Transmit Sector CO thru C5 Select sector address to be stored in drive

(XMS) — 1100 Sector Address register.
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Table 7-2. Disc Service Unit (DSU) Functions 1, 2, 3, and 8 (Continued)

7920

CONTROL/
INDICATOR

FUNCTION

CO thru C15 LED
indicators

a.

Functlon No. 8 — Manual Mode (Continued)

Indicate 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.

Indicate the status of the drive when any cne of the following commands is
selected:

Read (READ) — 0000
Write (WRITE) — 0001
Request Status (RQS) — 0010

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

C0 — ACRY (Access Ready)

C1 — DRDY (Drive Ready)

C2 — lllegal head selected, illegal sector selected, or seek check
C3 — First Status

C4 — FLT (Fault)

C5 — Format

C6 — READ Only

C7 — ATT (Attention)

C8 — SC (Sector Compare)

C9 — Ground
C10 — Drive Type
C11 through C15 — Net used

} C9 on and C10 off, drive = 7920A

Indicate 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.
C6—0

C7—-0

C8, C9, and C10 — Identity of selected head (O thru 4)
C11 thru C15 — Not used

7-8
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Table 7-3. Flowchart Symbols

SYMBOL

DESCRIPTION

¢

D

TERMINATION SYMBOL. This symbel 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
flowchant.

ANNOTATION SYMBOL. This symbo! 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 symbo!.

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

EXIT ENTRY

from a page from a page
1

Go to sheet 2,

block A

Continued from
sheet 1.

Block A
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1. Set RUN'STOP switch o 8TOP.
2. Sel DISC awhch o DISC.
Refer 1o DRAIVE AEADY Indicetor trauble-
shooting fowchart, ig. 7-17.
Bicwar No Reler ©0 biowsr troubleshooting fowchan,
Opetiaa g 7-2.
Sat RUNBTOP
Yen Swich 0 RUN
Link
l':hlb:r Ho Chack +BY powsr wpgly. Reter 1o pars- DRIVE
on orewh 7-3. FALLT Yor | Beter 1o DRIVE FAULT indicator trauble-
[ hd::br ahooling fowehar, g, 7-3.
L)
Yes
No
DRIVE
FALLT Yoo Rafer v DRIVE FAULT indicator irouble- Pack
hd:n'b' shootig Rowchan, #g. 7-3, chambar Ho Aafer to doos unlocked solenokl touble:
» door {bd.od shooting Howchart, fig. 7-13.
No
Yos
Pack
Chamber Yus Refer 10 door unicched aolencid troubie: DOOR
deor locked shooting Rowchart, fig, 7-13. UNLOCKED o5 | Refer 1o DOOR UNLOCKED indicasor
indicator trouleshooling flowchart, fig. 7-14,
on
No ?
No
DOOR
UNLOCKED No Reter 10 DOOR UNLOCKED indicator gg‘éﬁ
Indicmor troubleshogting flowchan, Hg. 7-14. indhcalor on No | Relor o DRIVE READY indicator trouble-
? atter 35 sac ghooling licwchart, fig. 717,
delay
Yos ?
Yen
Unit
Select
Identification END
Indicator displayin Reler lo Unit Select wkticetor troubleshooling
g fiowshan, lig. 7-18
no. selscied on wohan, lg. -
UNIT SELECT
swiich
7
Yes
READ
ONLY indi-
cator display- No | Rater to READ ONLY Indicator troutme-
Ing ststus selected o 3
on READ ONLY shooting Rowchar, fig. 7-18.
swich
?
Yo

7301-55A
Figure 7-1. Power-Up Troubleshooting Flowchart
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Troubleshooting

START

Check fuse F1 on operator panel.

NOTE:

Relgr to the loliowing diagram for circul detalh.
+ Mainframe Asssmbly Wiring Clagram, fig. 7-23.

Fusa QK
?

Replace Iuss F1.

Yas

Checx for 120 Vac batween TB1-1 and

Check wiring batween switch 51, fuse F1
and T@1. Aepar as necessary.

TB1-3.
No
Yes

Creck continulty of wirea connecting TB1-1,
T81-3, blowsr motor B1, and slarting
capackor C1.

Repair wiring.

No
Yas

Check starting capactor C1.

Feplace capacior C1,
(Refer 10 para. 8-31,) 7

Replace blower molor B1. (Refer 10 pasa.

8-30.)
‘ END ’

7301-56A

Figure 7-2, Blower Troubleshooting Flowchart

7-11



Troubieshooting 7920

NOTES:

1. Raler to the following diagrams for circuit details.
o Fauft Dateclion Sysiem Functional Diagram, fig. 7-29.
e Mainframe Assembly Wiring Diagram, fig. 7-23.

2. PCA’s associated with DRIVE FAULT maelfunctions inciude:
————— Drive inoperative. * Motharboard PCA-AT.
» Power and molor regulator PCA-AB.

Raler 1o troublashooting Nowchart for lit LED
indicetor. See figs, 7-4 through 7-12,

Check +5 Vdc supply.

+5 Vde No Check output of +5 Vde regulator on
oK PCA-AB and crowbar crcult on PCA-AT.
2 Replace PCA-A9 andior PCA-AT.
Yeas
X
END

7301-57
Figure 7-3. DRIVE FAULT Indicator Troubleshooting Flowchart

7-12
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Troubleshooting

Chack msting of all PCA's, axcapt A11 and
A12.1f ok, check fuses on mwer §UDY 28-
sernbly. H ok, check thal ac ine voltege i
within Solerance. Hf ok, check folowing

26 Vac ARS2-4
+M Vo ARz
- 38 vda ARZ-S
No
Yos

Chetk volages M foRowing texl poits on
PGA-AR, (Reter In wbie 1-1 for measuns-
i kolerances.]

BTART

Chech. continuety fram AGJ2-3 and ARJ2-5 I
tusen FJ and FZ, respectively

NQTES;

1.

Reisr Ic the kowing disgram for circudt detsis.

* Manimme Assambly Winng Diagram, g 7-23

PCA's assoclaiad with IL mafunction includes:
& Power and motor Peguiaor PCA-AB.

Pater 10 Spindie Foiating Troubleshooting
fowchan, &g, 710,

Repiace PCA-AD

Yoluge Tewt Point
+ SVdo + 8V
=12 Vde -12v
+12 Voo 12V
. —2avie ~ 24V
Volages Yen
(s
T
No

Pomove ASPY trom PCA-AB. (Drive power
oft.) Recheck voliages.

Fameve all PCA's from card cage and
reinalal AGP1 on PCA-AS. {Dirive power off.)
Pecheck A,

Pelnsud PCA’s one by one. Folowing inatal:
lation of each PCA, rechedk woitagss. Re-
place wny PCA causing an abndrmal vokags
g,

1§ +BY 1n bad, chack crowbar on PCA-A7,
Otherwits, replace PCA-AS.

Remove PCA-AS rom card cage. Remove
conneetnr A1CP1 rom PCA-A10, and con-
nectr A11P1 from PCA-ATY,

Vakegeh Yos
oK

Reconnect ABP1, A10P1, and AV1P1,
Reinglall PCA-AS. Fsplace PCA-AT.

| Peplacn PCA'y ore by one. Repisce any
PCA causing gbnoimal vohages madig.

Chck wiring hamess ko7 shorl and repai &a
neceLsary.

END

7301-88(1)

Figure 74. IL LED Indicator Troubleshooting Flowchart (Sheet 1 of 2}
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Troubleshooting
1
Check ternperature swich on PCA-A9 for
open state,
Refer 10 biower troubleshooting flowchart,
fig. 7-2.
Check for cause of over temperature. |t
none, replace PCA-AB. s
ABP2-5
-32.4 to -39.68V Use fig. 7-23 lo trace source of problem.
?
ASJ1-40
-23.6 10 -25.5V Replace PCA-A9. >
2
-24V

Check current path from ABF1-18 10 A4P1-

16 for open circuit, short to ground, er high

fesistance.

END
T7301-58(2)

Figure 7-4. IL LED Indicator Troubleshooting Flowchart (Sheet 2 of 2)

7-14
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7920
NOTES:
1. Refer 10 the following diagrem for circui details.
® Head Positiohing Systermn Functional Diagram, fig.
7-26.
2 PCA's associated with W e AR malunction inchuds.
o Serva PCA-AL
START # Drive control PCA-A4.
® Track follower PCA-AS,
3. When aervo PCA-A2 or pawer and motor regulator
PCA-AB i replaced, refer ic Section Vil
Removal and Replacement, for speclal Instructions,
We AR Check seek 1ime using DSU, Reter to para.
LED indicator 6-10 for wecifications. Lise owilioscops 10
W when weit- chack for axceinive Dvershoot on last saek.
ng atemptad 1f prasant, parform velocity command gain
? adjusiment on servo PCA. Repiace PCA-A2.
No
Are
Seok lime No aeek timea
oK erratic
?
Yeos
Load heads and unplug lineer mobar from
Replace PCA-A4. PCA-A9. Scape TP POS on PCA-AS and
obsarve rungui. If paak-io-paak sxceacs
2.0V, disc pack is defeciive.
Replace PCA-AS.
No Problem
persmia
?
Yes
Repisce sarvo hesd.
END
7301-69A

Figure 7-5. WeAR LED Indicator Troubleshooting Flowchart

7-156
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Troubleshooting
NOTES:
1. Refer 10 the tollowing dimgram for circult details,
s Read/Writa Syatam Functional Diagram, fig. 7-28,
2. PCA's associated with R e W malfunction include:
« /O Saclor PCA-A2,
* Drive Control PCA-A4.
Re W
LED indicalor No
lit when writing
is attempted
?
URG signal probably active.
Raplace PCA-A2. i malfunction remains, Replace PCA-A4. If malfunction remaing,
replace PCA-A4. If matfunction remains, raplaca PCA-A2, |f malfunction remains,
check current path from A2P2-K to A4P2-K check current paths from A2P2-9 to A4P2-9
for open circuit. and from A2P2-K 1o A4P2-K for open circuit,
r
END
7301-60

7-16

Figure 7-6. R®W LED Indicator Troubleshooting Flowchart
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Troubleshooting

START

we AT
LED indicator No

NOTE:

Raeler

lo the lfollowing diagram for circuil details.

« Read/Write Systam Funciional Diagram, tig. 7-28.

lit when writing
attemplad
7

Use diagnostic Eéeramr design program to
vority thal W e AT occurs when individually
formatting each head,

Faiks
on all heads ho
?

Yes

Replaca detective haad. Refar to para. 8-18.

Varity that data cable i& connected at both
ends and i coninuous.

| Reconnect or replace data cable.

Replace PCA-AS. If fauh remaina, replace
PCA-A4. If taull remains, replace PCA-AT.

Matfunction
remains
?

Using diagnosiic operator deaign program,
tell drive to read full sector and loop. Scope
A4TP ADA and TP RDB. Check for pre-
senca of data bursts, separeied by 100
usec of Intersector gap. Remove data cable
{rom 13037 Disc Controlier and scope wira
farminations.

Signals No
present
?

Yos

| Trace signala 1o locata open ccuk and
répar.

Replece device controlier PCA 1303780028
in 13037 Dise Corneoller,

:

END

7301-61A

Figure 7-7. WeAT LED Indicator Troubleshooting Flowchart
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Troubleshooting
START NOTES:
1. Refer to the following diagram for circult details.
+ Read/Writs System Functional Diagram, fig. 7-28,
Replace PCA-Ad. H maHunction remains, 2. PCA's assoclated with MH malfunction include:
check that comect head select signals are ® VO sector PCA-A2,
active &l AdP1-12 H50), A4P1-13 (HS1)  Drive control POA-AL.
and A4P1-A [HS2).
¢ Read/Write PCA-AS,
Replace PCA-AZ. It mallunction remains,
check following cument paths for open cir-
cult:
AZ2P1-N o A4P1-12
AZP1-12 to A4P1-13
AZP1-P to AdP1-A
Replace PCA-AB. If mattunction remaing,
check following circult patha for short to
ghound:
A4P1-11 1D ABP1-2
A4P1-10 0 ABP1-C
A4P1-8 to ABP1-3
7301-62A
Figure 7-8. MH LED Indicator Troubleshooting Flowchart
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Troubleshooting

Replace PCA-A4. It malfunction remains,
chack for inactive UWG algnal at A4P2-0.

NOTES:

1. Refer to the lollowing dlagrams for cieuit details.
+ Read/Wrle System Functional Dlagram, fig. 7-28,
* Sector Sensing System Functional Diagram, fig. 7-27.
* Faul Detection Syatem Functional Diagram, fig, 7-29.

2. PCA's sssocialed with DCW mattunction include:
* /O sector PCA-A2,
® Drive control PCA-A4.
» Track follower PCA-AS.
¢ Read/Write PCA-AS.

Replace PCA-AZ. If malunction remains,
check current path from A2P2-8 to A4P2-8
for open clrcuit, If none, check for SCL pulse
train at A5P2-8,

Replace PCA-A8. Hf maltunction remams,
oheck current paths from A4P1-H 1o ABP1-E
and from AGP1-5 1o A4P1-J for opan ciroult.

A5P2-6
pulse train
{1 MHz)
7
8CL

Yes

Replace PCA-AS. If matlunction remains,
chack current path from A5P2-6 to A2P2-8
for shor to ground.

Check current path from ASP2-6 to A2P2-6
for open ckcult.

END

7301-63A

Figure 7-9. DC®W LED Indlcator Troubleshooting Flowchart
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Troubleshooting
NOTES:
START 1. Refer to the following diagram for circuit details.
o Head Positioning System Functional Diagram, fig.
¥ 7-26.
Replace PCA-AS. If malfunction remaing, 2. PCA's associated wiih AGC malfunction include:
replace PCA-AJ. It malftunction ramaline, re- .
place PCA-AS. ® Servo PCA-A3.
® Drive control PCA-A4.
= Track follower PCA-AS,
Makunction No
remans
T
Set RUN/STOP switch to STOP. Chack fora
servo code signal at ASTP PRE when
RUN/STOP switch is set to RUN. NOTE:;
Slgnal may be incoherant: howaver, tha pre-
sence of a signel should be datectable whie
heads are over cyinder area.
Signat Replace servo head.
m;“m (Refer to para. 8-16.)
Chack wiring from A5P1.16 1o A3P1-16 end M:alggf:,:n
from A3P2-5 to A4P2-5 for shont to ground. 7
Replace pack.
4
END
7301-64

7-20

Figure 7-10. AGC LED Indicator Troubleshooting Flowchart
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T
1. Rafer to ihe tollowing diagramg for circull detait.

s Head Positioning System Functional Dlagram, fig,
T-28.

Repiace PCA-AL. * Mainframe Assambly Wring Diagram, fig. 7-23.

2. PCA's associaied with CB mattunction inciude:
* Driva control PCA-A4.

No

Yes
———————— .Icnuu i probably CAB rather than DRDY.

Move carlage forward so carmiage back flag
clonrs carisge back detector alol, i thig
cannct ba done by sefting RUN/STOP
switch 1o AUN Irom STOP posttion, discon-
et connector AGP3 fom PCA-AD and care-
tully move carriege by hand, CAUTION: Do
not stampt i axtend carrlegs 1o point whers:
haads are postioned over Jece. To release
cariage rom retracted posdion momenmariy
connect ground to brown wired terminal of
cariape unistched sclencid assy.

!

Check st i CRB detecior nto which CRB
flag fts when carriage Is retracted, for a pos-
nible obstruction biocking ght 1o phototran-
nigror.

You
OU’,"‘““’" Remove obatruction.

CRB
No

Chack vohaga ot Iarminal on cATHAge back
detbcion I which white wire is Gonnectsd.

< 0.4V No Replace carriage back delector,
? {Refer i para. 8-18.)

CRB

Yeou

Check current path rom carriage back de-
tBCior parminat with white wite fo A4P1-8 for
open circukt.

7301-65 Figure 7-11. CB LED Indicator Troubleshooting Flowchart
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7920

NOTES:
1. Faiw © the following diagrams for gl detads,
+ Head Posttioning System Funciional Clagram, fig.
720

¢ Munirame Assembly Wiring Disgram, Bg. 7-23,

2. PCA's maociated with T matunclion incliide:
* Servo PCA-AY,
* Drive control PCA-A4,

Use DSU to check seek time, {Rafer 0 labls
1-1 for apecs,)
Sonk
Time OK Yes
?
Raler b hisad posltioning troubleshotting
No fiowchart, fig. 7-20.
Replaca PCA-A3.

Rafer by CRB froubleahooling fiowcnan, i3,
T-21.

RET signal cccurred and CRB signal did not
bacorme aciive within 1.25 sec.

Heads
fully ra-
iracted to
CRB E;:uﬂbn

No __| Replace PCA-A3. Reler 0 CAEB trouble-
T shooting fiowchart, fig. 7-21.

|
|

Nerthar slew reverse nar amMergancy reires!
chuite mviract cartlage when they should.

Check voltage el camiage back delactor lar-

minal with white wire attached, Raeplace canlage back detactor.

Ne
Place piece of opaque material n camage
back detector slol b block light from photo-
ransiator. Again chack voltege si Wrminal
with whetw wirs.
CR8
Yeos

Chack cumsn path batween tedminal with Adjusl or replace carriage beck llag. as
whils wire attached snd A4P1-5 for ahort 10 NOCHNENTY.
ground. i OK, repkace PCA-A4,

END

7301-66

7-22

Figure 7-12. T LED Indicator Troubleshooting Flowchart




7920 Troubleshooting
g
1. Raler (0 he loliowing agrams for ¢ircul dealls
* Spinde Fowtion Systern Functional Diagram, fig.
725,
Sat DISC swich te DISC ana AUN/STOP » Faun Detection System Functional Diagram, kg. 7-29.
awiich 52 10 STOP. & Mainirames Assambly Wirrig Olagram, #g, 7-22.
2. PCA's sasociated with doot unloched solencid maftunction in-
cluda:
* Drive control PCA-A4.
Pack .
chember No + Power and mowr reguinior PCA-AQ.
door iocked
7
2
Yoy A
DRIVE -
FAULT indi- Yen Rater fo ORIVE FALLT indicator \rouble-
cator on shooting towchart, fig. 7-3.
»
No
Carriage No Fefer 1o amergancy reium (CRB) trouble-
[ | shooling fiowchan, fig. 7.21.
?
Yau
A4P2-2 No Replace PCA-Ad. Check connector on
» 2.4Y PCA-A11, Verlly operstion 0! RUN/STOP
? awich.
x.}
Yas
Paplace PCA-AD.
Faur Yas
remaing Peplace solencid asaembly.
?
No
END
7301-671(1)

Flgure 7-13. Door Unleck Solenoid Troubleshocting Flowchart (Sheet 1 of 2)
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Troubleshooting 7920
1
Set AUN/STOP switch to AUN.
| Check continutty of cranga wire on salsnoid
and ground. (Drive power off.}
Digeonrect connector PY from PCA-AB,
{Drnve power ofl.)
Feaplace PCA-AQ.
Raplace PCA-As. Check 101 on HNo wirg
aplace -Ad, connacior sl
PCA-A11. Varlfy operation of RUN/STOP Replaca PCA-AS. shorled
switch. )
Yes
Chack wirng hamess for pinched wise,
) 4
END
7301-67(2)

T7-24

Figure 7-13. Door Unlock Selenoid Troubleshooting Flowchart (Sheet 2 of 2)
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Troubleshooting

START

Set DISC wwich 1o DISC and AUN/STOP
ewich 1o STOP.

Pack
charmber door No
unlocked
1

DOOR
UNLOCKED You

DOOR
UNLOCKED Yes
ingicawr lamp
bumt out
?

No

NOTES:
1. Pater io the following diagram for circult delails.
+ Spindk Rotalon System Functional Diagram, fig. 7-25.

2. PCA's associaiad with DOOR UNLOCKED indicetor matunc-

ton irclude:
» Indicetor PCA-AT1.

Refer o door uniocked solenaid trouble-
shooting fiowchan, fig. 7-13.

Feplace lamp.

Chack adjustment of door locked micro-
wwiich 58. (Refer 1o pare. 6-5.)

Yes

Adjust S8. (Rater i para. 8-5.)

Ground lo main casling two wiea atached
i door incked mwich 58,

Chack connector attached io PCA-A11.

Feplace iwich S8, (Rafer 1o para, 8-5.)

Raingtall connactor on PCA-AT1.

Raplace PCA-A11.

'

s

7301-68(1)

Figure 7-14, DOOR UNLOCKED Indlcator Troubleshooting Flowchart (Sheet 1 of 2)
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Troubleshooting 7920

Set AUN/STOP switch 1o AUN.

Refer 1 door uniocked solenoid trouble-
shooting fiowchan, g, 7-13.

Rapiace door focked microawlich S3. (See
para. 8-5.)

Chack wiring from 53 w0 PCA-A11 for shorts
of pinching o casting.

END

7301-68(2)
( Figure 7-14. DOOR UNLOCKED Indicator Troubleshooting Flowchart (Sheet 2 of 2)
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Troubleshooting

7920
D s
L. Rafer 1 D iollowing dagrame Kr crouk delal.
¢ VO Control System Funcional Dingram, fg. 7-4,
¢ Makirame Ay, #g. 723,
54l D4BC swiich o DISC,
2. PCA's associaid with uni selert Indicator maliunction inchude:
+ Indcaior PCA-ALT,
Chech daplay kv coincidance with UNIT
BELECT peiich 83 mtting.
Check kr prasence of + 8 Va0 In drive. v Yo
[
No
+8 Voo No
prosent Troubisenoot + § Voo supply. (See 8g. 7-23.} |—— -
! apiayed o Remove opsattyr panel and check UNT
on Indicor SELECT swich lor broken wires.
™ ?
Yer
Check for presance of + 8 Vdo gl A11J1-13,
Fopiton pack dwiecior ebdy. (Pat no.
O7R20-20085)
\L Papisos PCA-ATT. N wrng
Repur wirng ©n swich 83 oK
y
No You
Pepar in main hamess.
e L Fapiaos PCA-AT1,
‘ END '
7301-69
Figure 7-15. Unit Select Indlcator Troubleshooting Flowchart
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Troubleshooting

7920

Set READ ONLY swhch S5 to on.

Yes

NOTES:
1. Refer to the fellowing diagram for circuh detalis.
* Read/Write System Functional Diagram, flg. 7-28.

2. PCA's associatad with READ OMLY indicator matunction in-

clude:
e Indicator PCA-A1%,

Check If READ OMNLY Indicator lamp is burnt
out,

Lam,
OKp No Repiace lamp.
?
Yes
Diaconnect connaector A11P1 from A11J1
and check continuity between A11P1-8 {on
cable) and ground.
No | Check continulty through switch S5. W ok,
repsir wiring. Otherwise, replace switch S5,

Yes

Rapiace PCA-A11.

END

7301-70

7-28

Figure 7-16. READ ONLY Indicator Troubleshooting Flowchart




7920

Troubleshooting

START

Set DISC awich to DISC end AUN/STOP
swich iv STOP.

DRIVE
READY No
Indicator

on

T

Ym

NOTES:
1. Refer i the lollowing diagram for circult details
= Head Poslloning System Functional Diggram, Rg.
T-28.

2. PCA's associaled with DRIVE READY wxikator maunction
rclude:
® Drive control PCA-A4,
& Indicator PCA-ALL.

Sst AUN/STOP swiich 1o RUN,

Replace PCA-A4.

—————————— After 36 s dalny:

ORIVE
READY Yeu

ORIVE
READY You
Indicaio? lnmp Raplacs lamp,
Bumi out
*

Raplace PCA-A4,

Chack for short 10 ground In wirss connect-
ing A4P1 to AT11P1. Repar ss necassary.

Rapiace PCA-ALL,

Malfunction Yo Repar wire in main hamens between A4P1
remang and AT1P1.




Troubleshootins

7920

' START ’

Check RUN/STOP switch for proper
mechanicalelectrical pperation.

-l

NOTE:

Rafar to tha following disgram for circuit details,

& Spindle Rotation System Functionel Disgrem, fig. 7-25,

Raplace RUN/STOP switch.

Replace PCA-A4 with card extendar (without
PCA-A4 installed on axtender}. Check cur-
rent path from P2-16 on extender 1o terminal
on AUN/STOP ewilch with whtiyel/blu wire
attachad (RUN) and from P2-U o terminal
with wht'yeliorg wire attached (STOP).

Yos

Continuity
?

Refer 10 DRIVE FAULT indicator trouble-

shooting flowchart, fig. 7-3.

2l
c
r4

A
o]
ol

No

Repair wiring or replace PCA-AT, PCA-A11,
or connectors, as Necessary.

END




7920 Troubleshooting
START Reler to IL LED indicator lrouble-
shooling flowcher, fig. 7-4.
Na
Load pack in disc and set AUN/STOP SPFLT
awich i RUN. LED Indicator Yea Set AUN/STOP awnch to STOP and back to
Wt AUN
?
Yeos
Spindle No IL LED Mal-
Rownes indicaior funciicn
? lit remaineg
? ]
Yes e
NOTES: .

1. Rater io the kolkowing diagram for circult details.
* Spndie Rotation Syatem Functional Dagram, fig. 7-25.
2. PCA's associated with spindie rotalion system malunctiona
include:
& Drive control PCA-A4,
* Epindie logic PCA-AB.
* Power and motor mguistor PCA-AS.
* Encoder PCA-A10.

ORIVE READY
indicator
on
7

DRIVE
READY
indicator
on
?

Reter i DRIVE READY indicator
roubleshooting fiowchart, bg. 7-17.

Sel AUN/STOP swich o STOP.

Spindie L]
stops
2

Doss

Peter o DOOR UNLOGKED ndcator [ (M0 " 88K
trovblgshocting flowchart, g, 7-14, uniock

Yos

AdP2-1 Mo
a +2,4Y
?

Yeu

ABP1-4 No
= 424V

14

Yeos

Reter to AUN/STOP awltch trouble-
ahooling Howchart, fig. *-18.

No

A4P2-U
< +0.4Y

5TaP

Yeos

Replace PCA-A4.

:

Check current path between A4P1-1
and ABP1-J.

Raplace PCA-AB8. If maunciion re-
mans, raplace PCA-AS.

:

7301-73(1)

Figure 7-19. Spindle Rotation Troubleshooting Flowchart (Sheet 1 of 3)
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Troubleshooting 7920

! ! NOTE:

When servo PCA-A3 or power and molor regulator
PCA-A is replaced, refer 1o Section VIIN,
Remaoval and Raplacement, for apecial inefructions.

Repiace PCA.AB and racheck ABP1.J.

Spindle No
otalas Replace PCA-ALC.
7
Yas
Spindie
rolalgs
?
Raplace PCA-AB.
Spindie
rolales
7
Replace spindle motor. (Refer 1o pera.
B-24)
r
END

7301-73(2)A Figure 7-19. Spindle Rotation Troubleshooting Flowchart (Sheet 2 of 3)



7920

Troubleshooting

A4P2-M No
> +2.4Y

DL PIP
Yes

A4P2-18 No
» +2.4V

D
[=
Z

Yes

A4P1-S No
» +2.4Y
?

Yeu

A4P1.2 No
€ +04V

Yes

Refer to door uniocked Indicator
troubleshooting flowchant, fig. 7-14. M
trouble persists, check oparation of
pack detector circuit and door closed
swiich 57. If ok, check associated wir-
ing.

Reter to AUN/STOP awitch trouble-
shooting flowchart, tig. 7-18.

Check current path from CRB switch
terminal with white wire to A4P1.S, If
ok, replace switch,

Raplace PCA-A4,

Check current path between A4P2-1
and A8P1-J for open ckcult.

END




Troubleshooting 7920

NOTES:
1. Raler 10 the foliowing diagrem for clrcult detals.
® Head Poshbning Syswm Functional Dlagram, fig.
720,

2. PCAa with head ioning include:
o VO secior PCA-A2.
s Serva PCA-AD.
= Drive conirel PCA-Ad.
* Track bllowsr PCA-AS.
& Motherboard PCA-A?.
+ Power and motor regulator PCA-AS.

Replace PCA-AZ

Heads
sk to cor- Mo Maifunction o
rect cylinder eing Replace PCA-AZ. remang
dlagnostic
?
Yea

Repiasce PCA A-3,

Yea

Replace PCA-AS.

END




7920

Troubleshooting

Heads

retract

immediately
2

Replaca PCA-AS. I malfunction remains,
replace PCA-A3. It malfunction remains, re-
place PCA-A4.

Heads

go to crash

STOPS, then

retract
?

No

Check it servo head is disconnected, servo
code is mlesing, or servo head is bad. If
meHunction remains, replace PCA-AS, If
malfunction remaine, replace PCA-A3,

Heads
load to
cylinder 0,
then drif acrss
dincs
?

No

During
head load
doss carmiage
solenoid
retract
?

Yes

Yes

Raplace PCA-A3. | malfunction remains,
replace PCA-A2. If maftunction remalns. re-
piace PCA-AS,

Replace/adjust solenold.

Does

On carrlage solencid, short top lug to
ground.

carnage
solencid
retrect

7

Replace PCA-A4,

Spindie Is not up to speed. Rafer to spindie
rotating troubleshooting flowchast, fig. 7-19.

Malfunction
remaing

7301-74{2}A

Figure 7-20. Head Positioning Troubleshooting Flowchart {Sheet 2 of 3)



Troubleshooting

7920

Moasure veiocity raneducer coll remis-
ance at piug connector ATP2.

™

Rastulance No
Approxmately
7.8K ohma
?

Yed

Replace velocity transducer.

Chack dc voltage at AATP TAC.

AITP No
TAC = —11¥
?

Yen

Chack that actuator aasy. connector
ABP3 B conngcted to PCA-AZ.

Raplace FCA-AY,

Maunciion Yaa
mmaine

Connect ABP3 1o PCA-AD,

Replace PCA-A7.

conreciad Ho
0 PCA-AS

7

Yes

Raplace PCA-A3.
| P
Yoo
No

END

Raplace PCA-AS,

7301-74{3)}A

Figure 7-20. Head Posltloning Troubleshooting Flowchart (Sheet 3 of 3)



Troubleshooting

NOTES:
START
1. Feler to the foliowing diagram for clroult details,
+ Head Ppalioning Sysiem Functional Diagram, fig.
_________ ERnarit of T LED indicater It and heaas not 7.28.
retracted.
2. PCA's I with CRB mafunction include:
@ Power and mator regulaior PCA-A9.
Mewure povitive voltags gt ABTP ERV,
ABTP ERV Remove power and check or continuly be- Continuity No
i tween ASTP ERV and ASTP LMv. " Raplace PCA-AS.
Yos
Extand PCA-Ad In card cage and chack CAB Chack reaistance between ASTP LMV and
signal mi P1-5, ADTP LMC.
|™
CRe You You
h?‘ | ! ge back . :::l':mrlfnmbly probably jsmmed. Repair
CRe
No No
Check crcult between AOF3 and athuatod
Replaca PCA-AD. sasembly. Check actustor asssmbly coil for
opan crtul. Repalr wiring or replace ac-
sor ASMKTDY.
END
7301-78A

Figure 7-21. Emergency Return (CRB) Troubleshooting Flowchart
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Troubleshooting 1920
________________ - —_—— e
I POWER DISTRIBUTION UNIT | OUTLET §TRIP NE:
| - TE1 cal 1 I i T —] 6:)5R
BLK = - s s
| o— S ~C G Q
= T8 — - - -
— 7 WHT (BLU) b " | I 1 T WHT T — T
- i I e etk —
GAN (GRN/YEL) (WHERE APPLICABLE)
l | e i,
[ i _'T 0 — &— GRN/YEL
L GRN/YEL | WHT/BRN
wore,. 00000 e e e a —_——————— -
COLORS SHOWN IN BRACKETS ARE -L CABINET GADUND USED IN EUROPEAN OUTLET

FOR EURDPEAN CONNECTION.

STRIP ONLY

Figure 7-22 Power Panel Assembly (Part No. 02940-60156 and 02940-60157), Schematic Diagram

OUTLET STRIP
CIRCUIT - "1
BREAKER | NEMA 6-6R | BLK
BLK 0 Ty B | | |
| [ = [
GAN I GRN 4 B |
WHT AN | o -
O O— | | |
LL__—_-___J BLK
CHASSIS CHASSIS
T T T T T T
| WHT (F=\CEE 22 |
GRN
| = == USED FOR OPTION 015 |
BLK OUTLET STRIP ONLY
s |
- e o

[

Figure 7-22A. Power Panel Assembly (Part No. 28425-60003 and 29425-60004), Schematic Diagram
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Troubleshooting

NOTE: AN D-type ‘_..v.aml-’

clocked on the ¢ Hang sige
of \he clock signal.
FORMAT FORMAT
SWITCH ronmar]
] A_wlw\v
,
~ A
e e e e e e e 1 . —— —— —— — e — e — — — —— — —— — —————— ——— —— — —
_ P/O 1/0 SECTOR PCA-A2 ~ | _
i
_ r2 SEE
SECTOR
SENSING PRAESENT
SYSTEM SECTOR
_ " DIAGRAM
’ (1))
<) LADMAITE 3 -
! SEEK ® ICA R __si_.w_. AGDRESSED ; y |
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Figure 7-24. 1/O Control System, Functional Diagram
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Figure 7-25. Spindle Rotation System, Functional Diagram
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Figure 7-27. Sector Sensing System, Functional Diagram
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Figure 7-28. Read/Write System, Functional Diagram
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Figure 7-29. Fault Detection System, Functional Diagram
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Troubleshooting

Table 7-3. Motherboard PCA-A7 Signal Distribution List

Al A2 A3 A4 AS A6 A7
SIGNAL HEAD TRACK RIW
MNEMONIC DEFINITION ALIGNMENT PCA 110 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
ACRY “Not” Access Ready Exits A4P1-N to DSU and A2J1-24 to
N J 24 controller.
ACW AC Write (Current Sense)
K
AGC Automatic Gain Control 18 17 © omputer
Museurm
AGCF “Not” AGC Fautlt
S
AGFL "Not" AGC Fauit LED To Fauit Indicator PCA pin A12J1-1.
ATT Attention
E
-— Spare
T
BHSO Buffered Head Select Bit 0
2
BHS1 Buffered Head Select Bit 1
C
BHS2 Buflered Head Select 8it 2
3
- Spare
CBFL “Not” Carriage Back Fault LED To Fault Indicator PCA pin A12J1-6.
CcBS Carriage Back Supply To Carriage Back Detector.
CBUSO “Not" Control Bus Bit 0 Two-way control bus to and from
controller.
CBUSY “Not” Control Bus Bit 1 Two-way control bus to and from
controlier.
CBUS2 “Not” Control Bus Bit 2 Two-way control bus to and from

controller.

. DENOTES SIGNAL SOURCE

B DENOQTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-AT Signal Distribution List (Continued)
A1l 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 XASP2 XA8P1 J1 J2 J3
CcBUS3 “Not" Control Bus Bit 3 Two-way control bus to and from
controtier.
CBUS4 “Not" Control Bus Bit 4 Two-way control bus to and from
controller.
CBUSS “Not" Contro! Bus Bit 5 Two-way control bus to and from
controller.
CBUSS “Not" Control Bus Bit 6 Two-way control bus to and from
controiler.
cBUS7 “Not" Control Bus Bit 7 Two-way control bus to and from
controller.
CBUSS “Not" Control Bus Bit 8 Two-way control bus to and from
conirotler,
cBUSS “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
controlier.
cC Current Command To Power and Motor Regulator PCA pin
4 AQJ1-14.
CLA “Not" Clear Attention
5
COF “Not™ Clear Offset
V]
CPS “Not" Controller Preset
R
CRB Carriage Back From Carriage Back Detector. Also, to
S Power and Motor Regulator PCA pin
A9J1-28.
CcYL Set Cylinder
1 11
Do Internal Control Bus Bit 0
11 1
D1 Internal Control Bus Bit 1
L L

. DENOTES SIGNAL SOURCE

B DENOTES BIDIRECTIONAL SIGNAL
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Troubleshooting

Table 7-3. Motherboard PCA-AT Signal Distribution List

(Continued)
Al A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RW
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 XA5P1 XA5P2 XA6P1 Ji J2 J3

02 Internal Controt Bus 8it 2

M M
03 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.

x xl
D7 Internal Control Bus Bit 7

J J
D8 tnternal Control Bus Bit 8 “Not Used.

H H
09 Internal Control Bus Bit 9

6 6* “Not Used.
D10 Internal Control Bus Bit 10 ‘Not Used.

8" 8*
DATA Data Two-way data bus to and from controller.
DATA “Not” Data Two-way data bus to and from controtier.
DCW DC Write (Curremt Sense)

J
DGC Data AGC
H
DGCD Data AGC Defeat
A
DlLePIP Door Locked and Pack In Place From Indicator PCA pin A11J1-18.
M

oPS “Not™ Destructive Preset *Not Used.

I DENOTES SIGNAL SOURCE

B DENOTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-A7 Signal Distribution List (Continued)
Al A2 A3 A4’ A5 A6 A7
SIGNAL HEAD TRACK R/W
MNEMONIC DEFINITION ALIGNMENT PCA I/O 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 XAS5P2 XA6P1 J1 J2 J3
DRDY Drive Ready
4
ORDYL “Not" Drive Ready Lamp To DRIVE READY lamp via Indicator PCA
R pin A11J1-7.
DsSuUT “Not* DSU Drive Type Identifies 7920 to DSU.
DWA “Not” Decrease Write Current A (13mA) __
A
% “Not" Decrease Write Current B (6.5mA)
B
1
pwe “Not” Decrease Write Current C
(3.25mA) 1
[
ECS Energize Carriage Solenoid To Power and Motor Regulator PCA pin
F AQJ1-50.
FLT Drive Fault
F
FLTL “Not” Drive Fault Lamp To DRIVE FAULT lamp via Indicator PCA
T pin A11J1-6.
FMT Format Pack From FORMAT switch — S4.
13
HSO Head Seiect Bit 0
12
HS1 Head Select Bit 1
13
HS2 Head Select Bit 2
R
ICA llegal Cylinder Address
6
IC15 Interlock Chain In A5 Interlock chain source from — 24V supply.
17
ICO5ICI6 Interlock Chain Out AS/in A6
15

. DENOTES SIGNAL SOURCE

N— DENOTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-A7 Signal Distribution List

(Continued)
Al A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RW
MNEMONIC DEFINITION ALIGNMENT PCA 110 SECTOR PCA SERVO PCA DRIVE CONTROL PCA FOLLOWER PCA PREAMPLIFIER PCA MOTHERBOARD PCA COMMENTS
XA1P1 XAtP2 XA2P1 XA2P2 J1 XA3P1 XA3P2 XA4P1 XA4P2 N J2 XASP1 XASP2 XA6P1 Ji J2 J3
1CO8 Interiock Chain Out A6 To pack chamber interlock pin J2-7.
BB
icit Interlock Chain in A1 From interlock chain.
13
1CO1ICI2 interlock Chain Out Al/ln A2
ICO2/CI3 Interiock Chain Out A2/In A3
15
ICO%ICI4 Interiock Chain Out A%¥In A4 To inerlock logic on Drive Controt PCA
16 — A4,
ILFL “Not" interiock Fault LED To Fault indicator PCA pin A12J1-2.
) “Not" Index Pulse
8 3
a “Not" Lock Door (Pack Access) To Power and Motor Regulator PCA pin
1 ASJ1-47.
LS8 Least Significant Bit
(of Cylinder Address) 16
MHFL “Not" Multiple Head Fault LED To Fault Indicator PCA pin A12J1-8.
MHS “Not" Multiple Head Sense
L
NOPS “Not” Non-Destructive Preset
D D
POS Position
v
PSF “Not” Power Supply Failed To Power and Motor Regulator PCA pin
14 A8J1-22.
- = Spare
RDA Read Data A
F
. DENOTES SIGNAL SOURCE B DENQTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-AT Signal Distribution List (Continued)

A1 A2 A3 A4 AS A6 A7
SIGNAL HEAD TRACK RW
VNEMONIC DEFINITION ALIGNMENT PCA /O 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 XASP1 XA5P2 XA6P1 Ji J2 J3
RDB Read Data B
6
RET Retract Heads
13
AR “Not" Restore Home
H
RO1 Read Only 1 From READ ONLY switch — S5.
18
RO2 Read Only 2
J
RS “Not™ Run Spindle 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.
) “Not” Servo Balanced |
17 |
|
i
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 A8J1-20.
SK Seek
N 12
SKH “Not” Seek Home
U
I “Not™ Seek Inhibit
2

. DENOTES SIGNAL SOURCE

B DENOTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-AT7 Signal Distribution List

(Continued)
Al A2 A3 A4 AS AB A7
SIGNAL HEAD TRACK RW
MNEMONIC DEFINITION ALIGNMENT PCA 110 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 XAS5P2 XA6P1 Ji J2 J3
SOF Set Offset
N T
SPD “Not” Speed Down 15 From Spindle Logic PCA pin A8P1-11.
SPU “Not” Speed Up From Spindle Logic PCA pin A8P1-L.
i C
STB “Not" Strobe From Controtier.
13
STOP “Not” Stop From Indicator PCA pin A11J1-9.
V)
sTP “Not” Set Timeout Period From Spindle Logic PCA pin A8P1-M.
v
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
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.
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,
USH Unit Select Bit 1 From UNIT SELECT switch ~— S3. Also,
1 to Unit Select Display via Indicator PCA
pin A11J1-17,

. DENOTES SIGNAL SOURCE

B DENOTES BIDIRECTIONAL SIGNAL
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Table 7-3. Motherboard PCA-A7 Signal Distribution List (Continued)

Al A2 A3 A4 A5 A6 A7
SIGNAL HEAD TRACK RIW
MNEMONIC DEFINITION ALIGNMENT PCA /O 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 XASP2 XA6P1 N J2 J3
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 Fauit LED To Fault Indicator PCA pin A12J1-5.
WDA Write Data A
D
WwDB Write Data B
4
WEN Write Enable
H E
WFLT Write Fault
f R
— 1 " A
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

A8J1-26. Source from +5V supply.

. DENOTES SIGNAL SOURCE

D DENOTES BIDIRECTIONAL SIGNAL
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Table 7-4. Power Distribution List

. DENOTES SOURCE

CONNECTIONS VIA MOTHERBOARD PCA — A7 CONNECTIONS VIA MAIN HARNESS
R/W FAULT
HEAD ALIGNMENT VO SECTOR DRIVE CONTROL TRACK FOLLOWER PREAMPLIRER SPINDLE ENCODER INDICATOR INDICATOR
PCA PCA SERVO PCA PCA PCA PCA MOTHERBOARD PCA LOGIC PCA PMR PCA PCA PCA PCA
SUPPLY VOL TAGE Al A2 A3 A4 AS A6 A7 A8 A9 A10 AN A12
XA1P1 XA1P2 XA2P1 XA2P2 3 XA3P1 XA3P2 XA4P1 XA4P2 32 XASP1 XASP2 XABP1 N J3 P1 J1 ] 3 J2 3
4,5, 4,5, 26, 30, 4,5, 4,5, 9, 10, 4,5, 17, 18, 4,5, 5 13 5 9, 10,
—v. E U. E 32, 35 D, E D, E 11, 12, D E uv D E 11, 12,
+5V 13, 14, i 13, 14,
15, 16 15, 16
+12v 3C 3cC 3, C 3, C 3,C 9, K 20, X 3,C 5
8
[=]
=
< —
-
S
-4
—12v 2,B 2,B 2,B 2,8 2,B 10, L 21,Y 2,B
L
— 24V 11, M 19, W
[=]
5
38 + 10V
w
[~
=
=
Q
A 25V 6 M 2
1,A 18,V 1,A 18, V 11, 12, 1, A 18,V 1,A 18, Vv 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
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REMOVAL AND REPLACEMENT

SECTION

Vill

8-1. 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 IX, Replaceable Parts, to aid in
identifying and locating parts.

8-2. PREPARATION FOR SERVICE

This disc drive does not contain
operator-serviceable parts. To pre-
vent electrical shock, refer all instal-
lation and maintenance activitiea 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,

¢. Remove and store the disc pack.

d. Open the front and rear doors.

e. On the operator panel, set the DISC switch to OFF,
Disconnect the ac power cord from the ac mains

power.
8-3. SHROUD REMOVAL AND
REPLACEMENT

To remove the shroud, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power cord from the ac maine
power.,

¢. Open the rear door.

d. At the lower rear of the shroud, two latches mounted
to the enclosure frame secure the shroud to the enclo-
sure. Disconnect these latches.

e. Lift the rear of the shroud up to gain approximately 3
c¢m (1 in.) clearance and pul! 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 latches.

8-4. 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 8-2.

{2) Disconnect the ac power cord from the ac mains
power.

{3) Open the door that is to be removed.

(4) Pull down on the spring-loaded lever on the upper
door hinge and lift the door off.

(5) To replace the door, perform the above steps in
reverse order.

b. To remove a side cover, proceed as follows:

(1) Remove the four screws (9, figure 9-1) securing
the cover to the frame.

{2) Pull the bottom of the cover away from the frame
to disengage the flange from the frame bracket.

{3) To remove the cover, lift it out and up.

To replace a side cover, proceed as follows:

(1) Insert the top edge of the cover into the enclosure
frame and pull downward to secure the cover onto
the mating frame shoulders.

81



Removal and Replacement

(2) Push in the bottom of the cover, ensuring that the
bottom flange is inserted into the mating slot on
the bottom of the enclosure frame.

(3) Replace and tighten the four screws (9, figure 9-1)
which secure the cover to the frame,

8-5. PREFILTER REMOVAL AND
REPLACEMENT

To remove the prefilter, open the front door and slide the
filter out of the prefilter chamber. Insert a new filter,
ensuring airflow arrow points in the correct direction (re-
fer to figure 9-1), and close the front door.

8-6. ABSOLUTE FILTER REMOVAL
AND REPLACEMENT

Note: For disc drives with a serial prefix prior
to 1843, use the absolute filter with part
number 3150-0276 or if a contarnination
shield {27, figure 9-2) is installed, use
the absolute filter with part number
3150-0340.

To remove the absolute filter, (1, figure 9-8) proceed as
follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

c. Remove the shield panels (10 and 14, figure 9-1).
d. On the prefilter chamber (21, figure 9-1), disengage
the two quick-release fasteners at the top of the

assembly.

¢. Pull prefilter chamber down, then out of the
enclosure.

f.  Loosen the air hose clamp (3, figure 9-8) and separate
it from the absolute filter.

g. Remove the two knurled screws (2) from the front of
the absolute filter.

h. Pull the absolute filter down and out of the enclosure.
To replace the absolute filter, proceed as follows:

a. Inspect the new filter for holes or damage to the paper
element.

h. Insert the absolute filter, ensuring that the bottom of
the filter box rests on the tab on the impeller cover
assembly,

8-2
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c. Press the filter up and seat the guide pin into the
corresponding hole, then secure the filter with the two
knurled screws.

d. Reinstall the air hose on the absolute filter.

e. Replace the prefilter chamber, ensuring that the rear
mounting bracket seats onto the mating bracket in
the disc drive.

f.  Push the prefilter chamber up and latch in place. The
neck on the prefilter chamber acts as a guide into the
impeller cover assembly to ensure proper mounting.

g. Reinstall the shield panels (10 and 14, figure 9-1).
h. Restore the ac power to the disc drive.

i. Measure the air pressure of the absolute filter as
outlined in paragraph 5-13.

8-7. FRONT FRAME ASSEMBLY

To remove the front frame assembly (39, figure 9-2), pro-

ceed ag follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

b. Disconnect the ac power from the ac mains power.

c. Remove the shroud. (Refer to paragraph 8-3.)

d. Disconnect the door lock assembly wiring connector.
Remove the cable clamp from the right mounting
bracket of the front frame assembly.

CAUTION

Do not extend the front frame more than
10 cm (4 in.). Damage to wiring and ag-
sociated connectors can occur.

e. On the front frame mounting brackets, remove the
two screws (40, figure 9-2) on each bracket and lift the
frame out far enough to gain access to PCA-A1l.

f.  On the indicator PCA, disconnect the 18-pin connec-
tor and the pack detector cable and remove the front
frame assembly.

To replace the front frame assembly, perform the above
steps in the reverse order.

8-8. INDICATOR ASSEMBLY PCA-A11
AND INCANDESCENT LAMP
REMOVAL AND REPLACEMENT

To remove indicator assembly PCA-All or replace an in-
candescent lamp, proceed as follows:
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Note:

g

Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power from the ac mains power.
Remove the shroud. {Refer to paragraph 8-3.)

Remove the front frame assembly. (Refer to para-
graph 8-7.)

If an incandescent lamp requires replacement, follow
substeps (1) through (3); otherwise, proceed to step f.

(1) Being careful not to bend the lamp contact, rotate
the lamp contact on the indicator PCA counter-
clockwise. Remove the defective lamp.

(2) Insert the replacement lamp and rotate the lamp
contact clockwise to hold the new lamp in place.

(3) Proceed to step g.

Remove indicator assembly PCA-All and replace
with the new indicator assembly.

When replacing indicator assembly
PCA-A1l, ensure that the LED on the
indicator assembly is centered in the
hole in the front panel frame.

Replace the front frame. (Refer to paragraph 8-7.)
Replace the shroud. (Refer to paragraph 8-3.) Restore
the ac power to the disc drive.

PACK CHAMBER ASSEMBLY
REMOVAL AND REPLACEMENT

To remove the pack chamber assembly (2, figure 9-1),
proceed as follows:

a.

b.

Remove the disc pack.

Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power cord from the ac mains
power.

Remove the shroud. (Refer to paragraph 8-3.)

Remove the front frame assembly. (Refer to para-
graph 8-7.)

At the bottom of the pack chamber assembly, release
the four quick-release fasteners (43, figure 9-4 or 39,
figure 9-4A).

Disconnect connector J2 from plug P1 (cable harness
leading to the door lock assembly).

Lift the pack chamber assembly out of the disc drive.

Removal and Replacement

To replace the pack chamber assembly, proceed as follows:

Note:

If a new pack chamber, part number
07920-60094, is to be installed in a disec
drive with a serial prefix prior to 1841,
the read/write preamplifier bracket (10,
figure 9-2) must be removed.

This step applies only to disc drives with serial prefix
1841 or greater. Loosen (do not remove) the two
screws which hold the preamplifier retainer (43, fig-
ure 9-4A) and push the retainer upward (toward the
door of the pack chamber).

Align the four quick-release fasteners over the four
posts on the mainframe and place the pack chamber
assembly on the mainframe,

Secure the pack chamber assembly by attaching the
quick-release fasteners to the mainframe and recon-
nect connector J2.

Ensure (by visual inspection) that the heads can enter
the pack chamber without interference through the
hole in the side of the pack chamber assembly.

This step applies only to disc drives with serial prefix
1841 or greater. Lower the preamplifier retainer (43,
figure 9-4A) and push the retainer down on the read/
write preamplifier PCA-A6. Tighten the knurled
screws (44, figure 9-4A).

Replace the front frame assembly. (Refer to para-
graph 8-7.) Replace the shroud. (Refer to paragraph
8-3.) Restore the ac power to the disc drive.

8-10. PRINTED CIRCUIT CARD

REMOVAL AND REPLACEMENT

Four of the PCA’s are mounted in the card cage chassis
and a fifth is mounted in a separate card chassis. The
remainder of the PCA’s are mounted in other locations
throughout the disc drive.

8-11.

CARD CAGE PCA'S

To remove any of the four card cage PCA’s, A2 through
A5, proceed as follows:

a.

Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power cord from the ac mains
power,

Remove the shroud. (Refer to paragraph 8-3.)

On the PCA retainer (1, figure 9-2), remove securing
screw and remove retainer.

Disconnect the interconnecting cable from jack J1 on
I/0 Sector PCA-A2 (4).
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Removal and Replacement

f.  On drive control PCA-A4 (6), simultaneously lift up
on the two PCA extractor levers and slide the PCA up
5 em (2 in.). Disconnect the data cable and fault indi-
cator cable from the PCA. If desired, remove the drive
control PCA-A4 from the card cage chassis.

g. To remove track follower PCA-A5 (7), disconnect the
servo head connector, then simultaneously lift up on
the two PCA extractor levers and slide the PCA up
and out of the card cage chassis.

Note:  Whenever track follower PCA-AS5 is re-
plaged, the data head alignment check
must be performed. (Refer to Section V1,
Alignment and Adjustment.)

CAUTION

Ensure that the correct replacement
PCA ig inserted into its corresponding
card slot, otherwise damage to the PCA
may result.

h. Insert the replacement PCA into the card slot ensur-
ing that the component side of the PCA faces toward
the outer side of the disc drive. Reconnect any cables
disconnected during removal and then press the PCA
firmly into the receptacle until seated.

i, Replace PCA retainer and secure with the screw.

j-  Replace the shroud. (Refer to paragraph 8-3.) Reatore
the ac power to the disc drive.

8-12. SPINDLE LOGIC PCA-A8

Spindle logic PCA-AS (43, figure 9-2) is mounted in a card
cage located directly above the operator panel. To remove
this PCA, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

c. Open the front door.

d. Insert a blade-type screwdriver between the card cage
side and the spindle logic PCA retainer (42, figure
9-2).

e. Lightly pry inward the retainer arm to extract the
screw head from its seating hole and lift out retainer.

f  Lift the PCA extractors outward and slide out the
spindle logic PCA.

To replace spindle logic PCA-AB, insert the PCA into the
card slot and firmly seat into the mating receptacle. Then
replace the retainer, ensuring that the screw heads are
secured in the seating holes.

8-4
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8-13. READ/WRITE PREAMPLIFIER
PCA-A6

To remove read/write preamplifier PCA-A6 (13, figure
9-2) from a disc drive with a serial number prefix prior to
1841, proceed to step a. To remove PCA-A6 from a disc
drive with a serial number prefix 1841 or greater, proceed
to step b.

a. This procedure for the removal and replacement of
read/write prearmplifier PCA-A6 applies to disc drives
with a serial number prefix prior to 1841.

CAUTION

The read/write preamplifier PCA-A6
contains a CMOS component. To avoid
damage to the CMOS component, do not
touch the components or the circuit
traces on the PCA.

(1) Perform the preparation for service outlined in
paragraph 8-2.

{2) Disconnect the ac power cord from the ac mains
power.

{3) Remove the shroud. (Refer to paragraph 8-3.)

(4) Disconnect all head connectors from PCA-AS,

(5) Lift up on the two spring clips of the read/write
preamplifier PCA retainer and gently tilt the
PCA toward the card cage chaasis (8, figure 9-2).

{6) Lift the PCA out of the receptacle.

To replace the read/write preamplifier, proceed as
follows:

(1} Insert and firmly seat the PCA in the receptacle.
Seat the retainer spring clips over the top of the
PCA.

(2) Connect read/write head connectors to PCA-AS.

(3) Replace the shroud. (Refer to paragraph 8-3.) Re-
store the ac power to the disc drive.

b. This procedure for removal and replacement of read/
write preamplifier PCA-A6 applies to disc drives with
serial prefix 1841 or greater.

CAUTION

The read/write preamplifier PCA-A6
contains a CMOS component. To avoid
damage to the CMOS component, do not
touch the components or the circuit
traces on the PCA.
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(1) Perform the preparation for service outlined in
paragraph 8-2.

(2) Disconnect the ac power cord from the ac mains
power.

{3) Remove the shroud. (Refer to paragraph 8-3.)
(4) Disconnect all head connectors from PCA-ABS.

(5} Loosen (do not remove) the two acrews which hold
the preamplifier retainer (43, figure 9-4A) and
push the retainer upward. Pull the PCA out of the
connector and remove it from the disc drive.

To replace the read/write preamplifier, proceed as
follows:

(1) Insert and firmly seat the PCA in the connector.
Loosen (do not remove} the two screws which hold
the preamplifier retainer (43, figure 9-4A) and
push the retainer down. Tighten the two screws
which hold the preamplifier. Ensure that the
preamplifier retainer securely holds the read/
write preamplifier.

(2) Connect the head connectors to the read/write
preamplifier.

{3) Replace the shroud. (Refer to paragraph 8-3.) Re-
store the ac power to the disc drive,

8-14. CARD CAGE CHASSIS AND

MOTHERBOARD PCA-A7

To remove the card cage chassis (8, figure 9-2) and
motherboard PCA-A7 (14), proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

c. Remove the shroud. (Refer to paragraph 8-3).

d. Remove card cage PCA’s. (Refer to paragraph 8-11.}

Note: Before removing the card cage chassis,
release the data cable from the cable re-
tainer at the rear of the card cage chassis
and release the fault indicator cable
from the cable retainer on the side of the
card cage chassis,

e. At the bottom of the card cage, release the four
quick-release fasteners and lift out card cage chassis.

f. Remove read/write preamplifier PCA-A6. (Refer to
paragraph 8-13.)

Removal and Replacement

g.  On the motherboard, disconnect cabling, and remove
velocity transducer connector.

h. Loosen the five screws (15) and lift out the mother-
board,

To replace the motherboard and card cage chassis, perform
the above steps in the reverse order.

8-15. POWER AND MOTOR

REGULATOR PCA-A9

To remove power and motor regulator PCA-A9 (46, figure
9-2), proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2,

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

c. Open the front and rear doors and remove the shield
panels (10 and 14, figure 9-1).

d. Rotate the three 1/4-turn fasteners that secure the
PCA to the bottom of the mainframe.

e. Lower the PCA into its service position.

f. Loosen the air hose clamp {54, figure 9-2) screw and
disconnect air hose (55).

g. Disconnect the four cables and the wiring harness.

h. Lift PCA straight up and out to disengage three
catches on edge of PCA from mating hinge hooks.

To replace power and motor regulator PCA-A9, perform
the above steps in the reverse order.

Ensure the cables attached to PCA-A9
are pushed up into the groove (near the
hinges) in the mainframe before the
1/4-turn fasteners are secured to the
bottom of the mainframe.

Note:

8-16. FAULT INDICATOR PCA-Al2

Fault indicator PCA-A12 ig mounted on the back side of
the operator panel assembly. To remove fault indicator

PCA-A12, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

b. Disconnect the ac power cord from the ac mains
power.,

c¢. Open the front door on the disc drive enclosure,
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CAUTION

To prevent connector damage, remove
the fault indicator ribbon cable from the
plastic clip located at the bottom of the
spindle logic card cage.

d. Remove the two screws at the top of the panel and the
two screws on the underside of the operator panel.

e. Pull the panel out far enough to gain access to the
PCA.

f. Disconnect the plug from jack A12J1 on the fault
indicator PCA.

g. From the rear side of the PCA, remove two nuts (6,
figure 9-9) on mounting posts and lift off PCA.

To replace fault indicator PCA-A12, perform the above
steps in the reverse order.

Note: When fault indicator PCA-A12 (5, figure
9-9) is replaced, ensure that the letters
“hp” on the back of PCA-A12 are
oriented so they are on the top side of the
PCA when it is installed in the operator
panel (25, figure 9-9).

8-17. PACK DETECTOR ASSEMBLY
REMOVAL AND REPLACEMENT

To remove the pack detector assembly, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

b. Disconnect the ac power cord from the ac mains
power,

¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Open the front door.

e. Remove the front frame assembly. (Refer to para-
graph 8-7.) Remove pack chamber assembly. (Refer to
paragraph 8-9.)

f. Remove the two screws that secure pack detector as-
sembly to the mainframe, and remove the assembly.

To replace the pack detector assembly, perform the above
steps in the reverse order, When the pack chamber is back
in place, measure the air pressure as outlined in para-
graph 5-13.

8-6
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8-18. DATA AND SERVO HEAD
REMOVAL AND REPLACEMENT

The data and servo heads are removed and replaced in the
same manner. When any head is replaced, head alignment
must be performed as part of the replacement. To remove a
data or servo head, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2,

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

c¢. Remove the shroud. (Refer to paragraph 8-3.)
d. Remove the front frame assembly (refer to paragraph

8-7) and then remove the pack chamber assembly
{refer to paragraph 8-9).

e. Remove card cage PCA’s. (Refer to paragraph 8-11.)

f. Remove card cage chassis. (Refer to paragraph 8-14.)

CAUTION

The read/write preamplifier PCA-A6
contains a CMOS component. To avoid
damage to the CMOS component, do not
touch the components or the circuit
traces on the PCA,

g. Disconnect head cable connector to be removed from
read/write preamplifier PCA-AS6.

CAUTION

To avoid damage to the head, be sure to
install the head installation tool on the
head as shown in figure 8-1.

h. Install the head installation tool as shown in figure
8-1. The UP side of the installation tool is used for
heads 1, 2, and 4. The DN side of the installation tool
is used for heads 0, 3, and the servo.

i.  Hold the head in place by applying a slight pressure to
the head installation tool, then loosen the head secur-
ing screw,

J. Remove the head with the head installation tool at-

tached. Care must be exercised to avoid damaging
critical alignments of the head assembly.
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To replace a data or servo head, proceed as follows:

CAUTION

To avoid damage to the head, do not
touch or clean the surface of the head
that attaches to the actuator.

CAUTION

To avoid damage to the head, be sure to
install the head installation tool on the
head as shown in figure 8-1.

Install the head installation tool as shown in figure
8-1. The UP side of the installation tool is used for
heads 1, 2, and 4. The DN side of the installation tool
is used for heads 0, 3, and the servo.

Clean the head surface as outlined in paragraph 5-15.

Before seating the head in place, pull head cable
through slot into which the head positions.

Replace head and thread in head securing screw.

Using fingers, thread in screw until it is just snug and
the head remains in place.

CAUTION

Do not torque head securing screw with
head installation tool attached to head,
as the heads will not seat properly in the
carriage. Damage to the head and disc
surface is likely to occur if the head is
tightened with the tool in place.

Remove the head installation tool.

Insert the head initial position tool to ensure the head
alignment screw can be adjusted through the head
alignment hole in the coil/carriage assembly.

Torque the head securing screw to 5 inch-pounds, and
remove the head initial position tool.

Replace the card cage, card cage PCA’s, pack chamber
assembly, and the front frame assembly.

Reconnect all cabling disconnected prior to head re-
moval. If applicable, replace the contamination shield
(27, figure 9-2).

Perform the head alignment procedures given in Sec-
tion VI, Alignment and Adjustment. Measure the air
pressure of the absolute filter as outlined in
paragraph 5-13.

Removal and Replacement

8-19. CARRIAGE LATCH AND
DETECTOR ASSEMBLY
REMOVAL AND REPLACEMENT

To remove and replace the carriage latch and detector
assembly (5 and 7, figure 9-7), proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

¢.  Remove the shroud. (Refer to paragraph 8-3.)

d. Remove the card cage PCA’s and card cage chassis.
(Refer to paragraphs 8-11 and 8-14.)

e. Disconnect the connector from the detector (5) and the
two connectors from the carriage latch (7).

f.  Remove the two retaining screws (8 and 9) that secure
the carriage latch and detector assembly to the ac-
tuator assembly.

g. Install replacement assembly and hold in place with
retaining screws. Do not tighten retaining screws.

h. Connect the wiring connectors.

i.  Adjust the carriage latch and detector assembly posi-
tion so that the carriage back flag on the coil/carriage
assembly travels through the approximate center of
the photoswitch, ensuring that there is no contact
between components.

j- Tighten the retaining screws.

CAUTION

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

k. Check the latching action by pressing in the solenoid

plunger and pulling out the carriage. Then press in
the carriage and latch the assembly. Ensure that the
latching action is smooth.
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1. Position the head installation tool with the marking:

e UP for heads 1, 2, and 4
e DN for heads 0, 3, and the servo

. Firmly hold thumb at spring joint.

. Lift head arm up until assembly is straight.

. Post inseris into hole on head assembly.

. Center pin slides over back of head assembly.
. Front pin slides under head assembly.

o o s ON

HEAD

HEAD
UP | DOWN
1 — Rotate head into installation position.
23 1.2 Ensure that mounting hole (2) and
cable (3) are tacing head preampli-
fier side of drive.
3 Install head and secure.
4 Remove head instatlation tool betore
tightening head securing screw.

8-8

Figure 8-1. Using the Head Installation Tool
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8-20. ACTUATOR ASSEMBLY

REMOVAL AND REPLACEMENT

When shipping magnetic assemblies
(spindle assembly and actuator as-
sembly) which have been removed
from the disc drive, each magnetic
assembly must be packaged indi-
vidually. Transporting more than
one removed magnetic assembly in a
single contalner could exceed air-
craft limltations, 5.25 milligauss at
4.6 m (15 ft), which would create a
potential hazard to personnel during
shipping. If the magnetic material is
belng shipped into or within the
United States, all applicable regula-
tions of the U.S. Department of
Transportation (DOT) must be fol-
lowed before release to the Initial
carrier in the U.S. Refer to DOT Reg-
ulations, Title 48, parts 171-177
(Hazardous Materials),

To remove the actuator assembly, proceed as follows:

a.

Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power cord from the ac mains
power.

Remove the shroud. (Refer to paragraph 8-3.)

Remove card cage PCA's and card cage chassis, (Refer
to paragraphs 8-11 and 8-14.)

Remove gide covers. (Refer to paragraph 8-4.)
On power and motor regulator PCA-A9, release the

1/4-turn fasteners and lower the PCA into its service
position.

CAUTION

Exercise care when handling the ac-
tuator assembly if the carriage latch and
detector assembly is removed. Carriage
movement is no longer restrained and
damage to the heads may result.

Disconnect the carriage latch and detector assembly
wiring connectors.

Disconnect the head cable connectors and remove the
heads es outlined in paragraph 8-18.

Removal and Replacement

Disconnect the velocity transducer cable from
motherboard PCA-AT.

Disconnect two leads on terminal board tabs that con-
nect to coil ribbon cable.

Remove the front frame assembly (refer to paragraph
8-7) and then remove the pack chamber assembly
(refer to paragraph 8-9). Remove the bottom plate (22,
figure 9-2).

Remove the cable shield on the underside of the
casting.

. From the bottom of the mainframe, remove four bolts

and lockwashers (30 and 31, figure 9-2) that secure
the actuator assembly to the mainframe.

Grasp the top of the actuator assembly and lift it
straight up to release the guide pins from the holes in
the mainframe, then lift the assembly to the rear to
remove it from the disc drive.

To replace the actuator assembly, proceed as follows:

Position the actuator assembly over its mounting
space and seat the guide pins into the mating holes on
the mainframe. Attach the two capacitors to the coil
band shield barrier block and to ground. (Refer to
figure 9-7.)

Replace four bolts and lockwashers and secure
actuator assembly to the mainframe. Torque the holts
to B0 inch-pounds.

Replace the bottom plate (22, figure 9-2). Replace
pack chamber assembly and connect door lock assem-
bly cable. (Refer to paragraph 8-9.) Replace the front
frame assembly. (Refer to paragraph 8-7.)

Replace the cable shield on the underside of the
casting.

Connect coil ribbon cable to terminal board.

Reconnect the velocity transducer cable to mother-
board PCA-A7, install the heads as outlined in para-
graph 8-18, and reconnect the carriage latch and de-
tector assembly connectors.

Return power and motor regulator PCA-A9 to its
operating position and secure with the three 1/4-turn
fasteners.

Replace card cage chassis and card cage PCA's.

Restore ac power to the disc drive. Measure the abso-
lute filter air pressure as outlined in paragraph 5-13.

Replace shroud and side covers.
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VELOCITY TRANSDUCER AND
VELOCITY TRANSDUCER SHAFT

The velocity transducer (3, figure 9-7) and the velocity
transducer shaft (1) are removed from the disc drive as
follows:

a.

J

Perform the preparation for service outlined in
paragraph 8-2,

Disconnect the ac power cord from the ac mains
power,

Remove the shroud. (Refer to paragraph 8-3.)

Remove the card cage chassiz. (Refer to paragraph
8-14))

Disconnect the velocity tranaducer cable from connec-
tor A7TP2 on motherboard PCA-AT.

Loosen the setscrew (4) that secures the velocity
transducer shaft to the carriage assembly.

Using a slender tool (such as a 1/32-inch allen
wrench), push the velocity transducer shaft free from
the carriage assembly.

Remove the two screws (2) that secure the velocity
transducer (1) to the actuator assembly.

Carefully slide the velocity transducer, with the
velocity transducer shaft inside it, out from the rear of
the actuator assembly.

CAUTION

The velocity transducer shaft contains a
calibrated magnet. To avoid damage to
the velocity transducer shaft, avoid con-
tact by the magnet end of the shaft with
ferrous or magnetic materials.

Carefully slide the velocity transducer shaft out from
the rear of the velocity transducer.

To install a new velocity transducer and/or velocity trans-
ducer shaft, proceed as follows:

CAUTION

Exercise extreme care when replacing
the velocity transducer. A slight torque
on the back section will break the wires
inside the assembly.

B-22,
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If the velocity transducer requires replacement, re-
place it with a new one,

Gently push the velocity transducer into the back of
the actuator assembly and secure it in place with the
two screws previously removed.

CAUTION

The velocity transducer shaft contains a
calibrated magnet. To avoid damage to
the velocity transducer shaft, avoid con-
tact by the magnet end of the shaft with
ferrous or magnetic materials,

If the velocity transducer shaft requires replacement,
replace it with a new one.

Insert the rod end of the velocity transducer shaft into
the opening at the end of the velocity transducer.

Using a slender tool of nonmagnetic material (such as
the eraser end of a pencil), push on the magnet end of
the velocity transducer shaft until the rod end extends
through the hole in the carriage assembly.

Tighten the setscrew (4) on the carriage assembly to
secure the velocity transducer shaft.

Replace the card cage chassis. (Refer to paragraph
8-14))

Replace the shroud. (Refer to paragraph 8-3.) Restore
the ac mains power to the disc drive.

HEAD CAM

To replace a head cam (11, figure 9-7), proceed as follows:

a.

Perform the preparation for service outlined in
paragraph 8-2.

Disconnect the ac power cord from the ac mains
power,

Remove the shroud. (Refer to paragraph 8-3.)

Remove the front frame assembly (refer to paragraph
8-7) and then remove the pack chamber assembly
(refer to paragraph 8-9). Remove the data heads and
the servo head. (Refer to paragraph 8-18.)

Remove the two screws (12) which secure the head
cam to the head cam support.
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Removal and Replacement

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

®EE

7301-20A

Install the new head cam on the head cam support by
loosely tightening the two head cam screws (12).

Loosen the two screws (12) on the other head cam (11).

Install the head cam alignment tool, part no. 13354-
60001, on the spindle hub. (See figure 8-2.) Ensure
that the head cams mate with the head cam align-
ment tool.

Adjust the cams to position with the head cam align-
ment tool. (See figure 8-3.)

Torque the cam securing screws (12) to 7 inch-pounds.
Remove the head cam alignment tool. Replace the

data heads and the servo head. (Refer to paragraph
8-18.)

Figure 8-2. Use of Head Cam Alignment Tool

Replace the pack chamber assembly (refer to para-
graph 8-9) and then replace the front frame assembly
(refer to paragraph 8-7).

m. Measure the absolute filter air pressure as outlined in
paragraph 5-13.

n. Replace the shroud. (Refer to paragraph 8-3.) Restore
ac power to the disc drive.

8-23. HEAD CAM SUPPORT

To replace a head cam support (14, figure 9-7), proceed as

follows:

a. Perform the preparation for service outlined in

paragraph 8-2.

8-11



Removal and Replacement

7920

INSTRUCTIONS

TIGHTEN HEAD CAM SCREWS

LOOSEN FOUR HEAD CAM SCREWS
SEAT HEAD CAMS AGAINST SIX ALIGNMENT TOOL PINS @

7301-21 Figure 8-3. Head Cam Tool Alignment
b. Disconnect the ac power cord from the ac mains i. Loosen the two screws (12) on the other head cam (11).
power.

8-12

Remove the shroud. (Refer to paragraph 8-3.}

Hemove the front frame assembly. (Refer to para-

graph 8-7.) Remove the pack chamber assembly. (Re-

fer to paragraph 8-9.) Remove the bottom plate (22, k.
figure 9-2.) Remove the data heads and the servo

head. (Refer to paragraph 8-18.)

Remove the two screws (12, figure 9-7) which secure
the head cam to the head cam support. m

Remove the two screws (15) which secure the head
cam support {14) to the magnet and rail assembly (34,
figure 9-7 ). n.

Install the new head cam support (14) using the two
screws (15) and the lockwashers, ensuring that the
support is pushed forward firmly against the stop on
the lower beam {toward the crash stops). 0.

Install the head cam (11) on the head cam support by
loosely tightening the two head cam screws (12) and
washers (13). P

Instdll the head cam alignment tool, part no. 13364-
60001, on the spindle hub. (See figure 8-2.) Ensure
that the head cams mate with the head cam align-
ment tool.

Adjust the cams to position with the head cam align-
ment tool. (See figure 8-3.)

Torque the cam securing screws (12) to 7 inch-pounds.

. Remove the head cam alignment tool. Replace the

data heads and the servo head. (Refer to paragraph
8-18.)

Replace the bottom plate (22, figure 9-2). Replace the
pack chamber assembly (refer to paragraph 8-9) and
then replace the front frame assembly (refer to
paragraph 8-7).

Measure the absolute filter air pressure as outlined in
paragraph 5-13.

Replace the shroud. (Refer to paragraph 8-3.)
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8-24. SPINDLE ASSEMBLY REMOVAL
AND REPLACEMENT

When shipping magnetic assemblies
(spindle assembly and actuator as-
sembly) which have been removed
from the disc drive, each magnetic
assembly must be packaged indi-
vidually. Transporting more than
one removed magnetic assembly in a
single container could exceed air-
craft limitations, 5.25 milligauss at
4.6 m (15 ft), which would create a
potential hazard to personnel during
shipping. If the magnetic material is
being shipped into or within the
United States, all applicable regula-
tions of the U.S. Department of
Transportation (DOT) must be fol-
lowed before release to the initial
carrier in the U.S. Refer to DOT Reg-
ulations, Title 49, parts 171-177
(Hazardous Materials).

To remove the spindle assembly (34, figure 9-2}, proceed as
follows:

a. Perform the preparation for service outlined in
paragraph 8-2,

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

¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Remove the side panels. (Refer to paragraph 8-4.)

e. Remove the front frame assembly (refer to paragraph
8-7) and then remove the pack chamber assembly
(refer to paragraph 8-9),

f.  On power and motor regulator PCA-A9, release the
two 1/4-turn fasteners and lower the PCA into its
service position.

CAUTION

When removing the spindle assembly, do
not attempt to remove the spindle hub.
Demage to the disc drive will occur if
removal of this component is attempted.

g. From the bottom side of the mainframe, remove the
four bolts with lockwaghers (35 and 36, figure 9-2)
that secure the spindle assembly to the mainframe.

h. Disconnect the spindle motor wiring connector from
the PMR PCA.

Removal and Replacement

i. Disconnect encoder PCA-A10 cable connector,

j-  Lift the spindle assembly straight out from the
mainframe.

CAUTION

The inner perimeter of the spindle hub
may contain a series of tapped holes,
some of which may contain items which
appear to be setscrews. These items are
balance weights and must not be
touched. If any weight is moved, the
spindle balance will be disturbed and
damage to the disc drive will occur,

To replace the spindle assembly, perform the above steps
in the reverse order. Torque the mounting bolts te 80
inch-pounds. Before replacing the pack chamber assem-
bly, verify the head cam alignment. (Refer to paragraph
8-22.) Measure the absolute filter air pressure as outlined
in paragraph 5-13. Verify data head alignment. (Refer to
Section VI, Alignment and Adjustment.)

8-25. ENCODER PCA-A10 REMOVAL
AND REPLACEMENT

To remove encoder PCA-A10 (4, figure 9-B), proceed as
follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

¢.  Open the front door and remove the shield panel (10,
figure 9-1).

d. On encoder PCA-A10, disconnect the cable connector.

e. On encoder PCA-A10, remove two screws (5, figure
9-5) and lift off the PCA.

To replace encoder PCA-A10, perform the above steps in
the reverse order.

8-26. SPINDLE GROUND SPRING

To replace the spindle ground spring (9, figure 9-5), pro-
ceed as follows:

a. Perform the preparation for service outlined in para-
graph 8-2.

b. Disconnect the ac power cord from the ac mains
power,

¢. Open the front door of the disc drive and remove the
shield panel (10, figure 9-1).
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Removal and Replacement

d. Remove the bottom cover (7, figure 9-5) of the spindle.

e. Remove the spindle ground spring (9} from the bottom
cover (7).

The spindle ground spring is installed by reversing this
procedure. Ensure that the insulated side of the replace-
ment spindle ground spring faces toward the spindle as-
sembly bottom cover (7).

8-27. SPINDLE GROUND CONTACT
AND ENCODER DISC

To replace the spindle ground contact (12, figure 9-5) or an
encoder disc (13), proceed as follows:

a. Perform the preparation for service outlined in para-
graph 8-2,

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

c. Open the front door of the disc drive and remove the
shield panel (10, figure 9-1).

d. Remove the bottom cover (7, figure 9-5} of the spindle.

e. Remove encoder PCA-A10. (Refer to paragraph 8-25.)

f.  While holding the spindle motor hub, use a wrench to
remove the spindle ground contact.

g If the encoder disc requires replacement, replace it
with a new encoder disc.

h. Place the encoder disc in position in the spindle.

Note:  For proper operation of the disc drive the
part number on the encoder disc must
face toward the bottom cover (7) of the
spindle.

i. If the spindle ground contact requires replacement,
replace it with a new spindle ground contact.

j.  Attach the spindle ground contact to the spindle shaft.
k. Replace encoder PCA-A10. (Refer to paragraph 8-25.)
I.  Replace the bottom cover (7) of the spindle.

m. Replace the shield panel (10, figure 9-1).

n. Restore ac power to the disc drive.

8-14
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8-28. PACK LOCK

To perform the pack lock replacement procedure requires
the special tool package for the service kit, part number
07920-67802. To change a pack lock, proceed as follows:

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

b. Allow the spindle to halt (approximately 30 seconds).
The DOOR UNLQCKED 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.

HUB LOCKING
ALLEN SCREW ~\ /"~ BUSHING
1

REF 7311-71

Figure 8-3A. Spindle Screw Locations

¢. 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.

e. Rotate the spindle hub (see figure 8-3A) until one of
the allen screws is visible through one of the large
holes in the spindle hub. Remove the allen screw and
replace it with the hub locking bushing.

f.  Remove the pack lock retainer (1, figure 9-5) using
the pack lock retainer tool which fits on the 100 foot-
pound torque wrench. Throw out the old retainer.

g Remove the pack lock assembly (2). Be sure to leave

the compression spring (3) in the spindle assembly.
Throw out the old pack lock assembly.

h. Insert the new pack lock assembly (2) into the spindle.

Ensure that the bottom of the pack lock is centered in
the compression spring (3).
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i. Insert the new pack lock retainer {1) and hand tighten
the retainer into the spindle. Ensure that the pack
lock moves freely up and down inside the retainer,

j. Screw the pack lock retainer (1) down until it is flush
with the top of the spindle. Torque the pack lock
retainer to 30 foot-pounds.

k. Remove the hub locking bushing and replace with the
allen head screw removed in step e. Torque the allen
head screw to 10 inch-pounds. (Refer to figure 8-3A.)

CAUTION

To prevent damage to the disc drive from
a possible head crash, ensure that the
pack chamber area is clean.

1. Clean the pack chamber and the top of the spindle as
outlined in paragraph 5-17.

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

8-29. BLOWER MOTOR REMOVAL
AND REPLACEMENT

To remove the blower motor, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Open the front door and remove the shield panel (10,
figure 9-1).

e. Remove the prefilter assembly. (Refer to paragraph
8-5.)

f. On the blower motor starting capacitor (13, figure
9-8), remove blower motor leads.

g. Onthe power supply assembly (19, figure 9-2), remove
the safety cover (16).

h. Disconnect lead 3 on power supply terminal block (27,
figure 9-6).

i. On power and motor control PCA-A9, release two
1/4-turn fasteners and lower the PCA into its service
position. Disconnect the connectors on power and
motor control PCA-A9 and remove the PCA.

j. Remove four screws (6, figure 9-8) that secure the
impeller cover assembly (5) to the mainframe and
remove the impeller cover assembly.

Removal and Replacement

k. Loosen the setscrew that attaches the impeller (7) to
the blower motor shaft.

1.  Remove the four screws (9) that secure the blower
motor (8) to the mainframe.

m. Remove the blower motor.

To replace the blower motor, perform the above steps in
the reverse order. When the blower motor is replaced,
ensure the safety cover is replaced on the power supply
assembly.

8-30. BLOWER MOTOR STARTING
CAPACITOR REMOVAL AND
REPLACEMENT

To remove the blower motor starting capacitor, proceed as
follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

Biue (or Green) Wire {from blower motor}

Blue Wira (from power supply)

Red Wire (from blower motor)

Note: Negative symbol stamped on the ¢capacitor, balow the
terminals, should be on the down side (toward tha
casting} of the capacitor.

REF 7311-68

Figure 8-4. Blower Motor Starting Capacitor
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Removal and Replacement

¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Remove the insulator cover and the wires from the
blower motor starting capacitor. (Refer to figure 8-4.)

e. Remove the top screw (12, figure 9-8) that secures the
capacitor clamp (11) to the capacitor mounting brac-
ket and remove the capacitor from the disc drive.

To replace the blower motor starting capacitor, perform
the above steps in the reverse order.

8-31. POWER SUPPLY ASSEMBLY

REMOVAL AND REPLACEMENT

To remove the power supply asgembly, proceed as follows:

a. Perform the preparation for service outlined in
paragraph 8-2.

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

c¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Remove the side panels. (Refer to paragraph B-4.)

e. On power and motor regulator PCA-A9, release the
three 1/4-turn fasteners and lower the PCA into its
gervice position,

f. Disconnect the power cable connectors from power
and motor regulator PCA-A9.

g. Remove the safety cover (16, figure 9-2) from the
power supply (19). On the input power terminal block
(27, figure 9-6), remove the leads from terminals 1
and 3.

h. Remove harness cable retainer that is attached to the
bottom of the mainframe.

i. Remove the four bolts with washers (20 and 21, figure
9-2) that secure the power supply assembly to the
mainframe.

J.  Disconnect the ground lead from the mainframe.

k. Lift the power supply assembly off the mainframe.

To replace the power supply assembly, perform the above
steps in the reverse order,

8-16
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8-32. DOOR LOCK ASSEMBLY
REMOVAL AND REPLACEMENT

To remove the door lock assembly, proceed as follows:

a. Perform the preparation for service cutlined in
paragraph B-2.

b. Disconnect the ac power cord from the ac mains
power,

¢. Remove the shroud. (Refer to paragraph 8-3.)

d. Remove the front frame assembly (refer to paragraph
8-7) and then remove the pack chamber assembly
(refer to paragraph 8.-7).

e. Remove the five screws (1, figure 9-4) that secure the
door lock assembly to the pack chamber assembly and
remove the assembly.

To replace the door lock agsembly, perform the above steps
in the reverse order. When the pack chamber is replaced,
measure the absclute filter air pressure as outlined in
paragraph 5-13.

8-33. POWER PANEL ASSEMBLY
REMOVAL AND REPLACEMENT

To remove the power panel assembly (25, figure 9-1), pro-
ceed as follows:

a. Perform the preparation for service outlined in
paragraph B8-2.

b. Disconnect the ac power cord from the ac mains
power,

c. Disconnect all cables passing through the opening in
the power panel assembly to disc drive. Locsen the
cable strain relief clamps at the bottom of the enclo-
sure and withdraw the cables from the enclosure,

d. Disconnect any power cords attached to the outlets on
the power panel assembly.

e. Disconnect the power panel assembly grounding wire
from the grounding stud at the bottom rear of the
enclosure.

f. Remove the four screws attaching the power panel
assembly to the enclosure and remove the assembly.

To replace the power panel assembly, perform the above
steps in the reverse order. When the power panel assembly
is replaced, ensure the grounding wire is connected to the
enclosure.




REPLACEABLE PARTS

IX

9-1. INTRODUCTION

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

Replaceable parts for the disc drive are listed in disassem-
bly order in tables 9-1 through 9-12 and illustrated in
figures 9-1 through 9-12. In each listing, attaching parts
are listed immediately after the item they attach. Items in
the DESCRIPTION column are indented to indicate rela-
tionship to the next higher assembly. In addition, the
symbol “— — — x — -—— —" follows the last attaching part
for that item. Indentation is as follows: :

MAJOR ASSEMBLY

*Replaceable Assembly

* Attaching Parts for Replaceable Assembly
**Qubassembly or Component Part

** Attaching Parts for Subassembly or Component Part

The replaceable parts listings provide the following in-
formation for each part:

a. FIG. & INDEX NO. The figure gnd index number
which indicates where the replaceable part is
illustrated.

b. HP PART NO. The Hewlett-Packard part number for
each replaceable part.

c¢. DESCRIPTION. The description of each replaceable
part. Refer to table 9-13 for an explanation of ab-
breviations used in the DESCRIPTION column.

d. MFR CODE. The five-digit code that denotes typical
manufacturer of a part. Refer to table 9-14 for a list-
ing of manufacturers that correspond to the codes.

e, MFR PART NO. The manufacturer’s part number of
each replaceable part.

f. UNITS PER ASSEMBLY. The total quantity of each
part used in the major assembly.

The MFR CODE and MFR PART NO. for common hard-
ware itemns are listed as 00000 and OBD (order by descrip-
tion), respectively, because these items can usually be
purchased locally.

9-2. ORDERING INFORMATION

To order replaceable parta for the disc drive, address the
order to your local Hewlett-Packard Sales and Service
Office. Sales and Service Offices are listed at the back of
this manual. Specify the following information for each
part ordered:

a. Model and full serial number
b. Hewlett-Packard part number,

¢. Complete description for each part as provided in the
replaceable parts listings.



Replaceable Parts 7920

Table 9-1. HP 7920 Disc Drive, Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. AS8Y
9-1- 7920 DISC DRIVE 28480 7920
1 07920-60085 | *SHROUD ASSEMBLY 28480 07920-80085 1
2 07920-60004 | *PACK CHAMBER ASSEMBLY (See figure 9-4A) 28480 07920-60094 1
3 No Number *MAINFRAME ASSEMBLY (See figure 9-2) 28480 NSR 1
{Attaching Parts)
4 2940-0055 *SCREW, cap, hex hd, 1/4-20, 0.625 in. long 00000 OBD 6
— — — x —— — —
5 7120-0695 *LABEL, P.M. 28480 7120-0695 1
6 07920-60085 | "DOOR, front 28480 07920-60085 1
7 07920-80086 | *DOOR, rear 28480 07920-80086 1
8 079820-60087 | *PANEL, side 28480 07920-80087 2
(Attaching parts}
9 2680-0244 *SCREW, machine, ph, pozi, 10-32, 0.375 In. long 00000 OBD 8
— e Y e
10 07920-00061 *PANEL, shileld 28480 07920-00061 1
(Attaching Parts)
N 2680-0108 *SCREW, machine, ph, pozl, 10-32, 0.825 in. long 00000 0OBD 5
12 3050-0007 *WASHER, cup 28480 3050-0007 5
13 3050-0248 *WASHER, shoulder, 0.145 in. iD 28480 3050-0248 5
— it — Y —— —

14 07920-00084 | *PANEL, shleld 28480 0792000064 1
{Attaching Parts)

15 2510-0045 *SCREW, machine, ph, pozi, 8-32, 0.375 in. long 00000 QBD 2
— ey r— x — — —

16 07920-60088 | *"PANEL, filler 28480 07920-60088 1
{Attaching Parts)

17 2680-0108 *SCREW, machine, ph, pozl, 10-32, 0.825 in. long 28480 0OBD 4

18 3050-0007 *WASHER, cup 28480 3050-0007 4

19 3050-0248 *WASHER, shoulder, 0.145 in, ID 28480 3050-0248 4

— — — x — — —
20 3150-0318 *PREFILTER 28480 31500318 1
2 07920-60079 | *PREFILTER CHAMBER 28480 07920-60079
(Attaching Parts)
22 1350-0386 *FASTENER, snap-in-grommet (for use with tem 23) 28480 1390-0388 2
23 1390-0389 *FASTENER, snap-in-grommet (for use with item 22) 28480 1390-0389 2
— — — x — — —
24 8120-1860 *POWER CORD, 240 vac (Option 015) 28480 8120-1860 1
8120-1689 *POWER CORD, 240 Vac (Option 015) 28480 8120-1689 REF
8120-1369 *POWER CORD, 240 Vac (Option 015) 26480 8120-1389 REF
8120-1351 *POWER CORD, 240 Vac (Option 015) 26480 6120-1251 REF
8120-2104 “POWER CORD, 240 Vac (Option 015) 26480 8120-2104 REF
25 02940-60157@| "POWER PANEL ASSEMBLY (See figure 9-10) 28460 02940-60157 1
29425-600038| "POWER PANEL ASSEMBLY (See figure 9-12) 26480 29425-60003 1
02940-60156@| "POWER PANEL ASSEMBLY (Option 015) (See figure 9-10) 26460 02940-60156 REF
20425-60004m| "POWER PANEL ASSEMBLY (Option 015) (See figure 9-12) 26480 29425-80004 REF
(Attaching Parts)
28 2680-0106 *SCREW, machine, ph, pozi, 10-32, 0.625 in. long 00000 oBD 4
27 3050-0007 | "WASHER, cup 26480 3050-0007 4
28 3050-0248 *WASHER, shouider, 0.145 in. ID 28480 3050-0248 4
29 0590-0804 *NUT, w/retainer, 10-32 28480 0590-06804 4
— —— x — — —

3o 07920-60089 | *PANEL, filler, rear 26480 07920-60089 1
(Attaching Parts)

3 2360-0115 *SCREW, machine, ph, pozi, 6-32, 0.312 In. long 00000 OBD 4

a2 3050-0226 ‘WASHER, int-tooth, no. 8 00000 OBD 4
—— e W — — —

33 07920-80056 | *TERMINATION ASSEMBLY 26480 07920-80056 1

NOTES: o Used on disc drives with serial numbers prefixed 1738 and prior.
a First used on disc drives with serial numbers prefixed 1740, -

9-2



7920 Replaceable Parts

Table 9-1. HP 7920 Disc Drive, Replaceable Parts (Continued)

FIG. & UNITS
INDEX MFR | PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
81-
{(Attaching Parts)
34 2510-0045 *SCREW, machine, ph, pozi, 6-32, 0.375 In. long 00000 0BD 2
35 2580-0003 *NUT, hex, 8-32, wflock 00000 08D 2
— — — x —— — —
36 No Number *FRAME, enclosure 28480 NSR 1
37 0590-0804 *NUT, sheet metal, 10-32 28480 0590-0804 8
38 1492-0081 *CASTER 28480 1492-0081 4
(Attaching Parts)
3g 2940-0214 *SCREW, cap, hex hd, w/washer, 5/16-18, 0.625 In. long 00000 OBD 4
— — — x — — —
40 0403-0248 *LEVELER 28480 0403-0246 4
41 1480-1570 *SPRING LATCH 26480 1480-1570 2
{Attaching Parts)
42 2510-0254 *SCREW, machine, hex indented flange lock, 8-32, 0.375in. long | 00000 oBD 1
43 8120-1405 *POWER INTERCONNECT CABLE 28480 8120-1405 1
8120-1575 *POWER INTERCONNECT CABLE (Option 015) 28480 8120-1575

AIRFLOW
7301-22C Figure 9-1. HP 7920 Disc Drive, Exploded View
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7920 ' - Replaceable Parts

Table 9-2. Mainframe Assembly, Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-2- No Number MAINFRAME ASSEMBLY (3, figure 9-1) 28480 NSR REF
1 07905-00003 | "RETAINER, PCA 28480 07905-00003 1
{(Attaching Parts)
2 2360-0117 *SCREW, machine, ph, pozi, 6-32, 0.375 in. long. w/ext-tooth 00000 OBD 1
3 3050-00(1 *WASHER, flat, no. 8 00000 OBD 1
— e —— —
4 07920-60001 *"I/0 SECTOR PCA (A2) 28480 07920-60001 1
5 07920-60003 % | "SERVO PCA (A3} 28480 07520-60003 1
(Only for use with PMR PCA, part no. 07920-60010)
07920-60083 ®| *SERVO PCA (A3) 28480 07920-60083 1
(Only for use with PMR PCA, par no. 07920-60080})
6 07920-60002 | *DRIVE CONTROL PCA (A4) 28480 07920-60002 1
7 07920-60004 "TRACK FOLLOWER PCA (A5) 28480 07920-60004 1
8 07920-60023 | "CARD CAGE CHASSIS 28480 07920-60023 1
9 0403-0102 “GUIDE, PCA, nyion, 6.5 in. long, 0.312 in, wide 23880 1650F 10
10 07920-60061 ¢! “‘BRACKET ASSEMBLY, read/write preamplifier PCA 28480 07920-60061 1
{Attaching Parts)
1" 2510-0045 ¢| “SCREW, machine, ph, pozi, 8-32, 0.375 in. long, w/ext-tooth 00000 OBD 2
12 3050-0001 | *WASHER, flat, no. 8 00000 0BD 2
—_—— e W — ——
13 07920-60006 *READ/WRITE PREAMPLIFIER PCA (AB) 28480 07920-60006 1
14 07920-60008 *MOTHERBOARD PCA (A7) 28480 07920-60008 1
{Attaching Parts)
15 2510-0045 *SCREW, machine, ph, pozi, 8-32, 0.375 in. long, w/ext-tooth 00000 OBD 5
—— — x —— — —
16 07905-00063 | *COVER, terminal block 28480 07905-00063 1
(Attaching Parts)
17 2360-0127 *SCREW, machine, ph, pozi, 6-32, 0.875 in. long 00000 oBD 2
18 2190-0851 *WASHER, lock, split, no. § 00000 OBD 2
— — — x —_——
19 07920-60022 | *POWER SUPPLY ASSEMBLY (See figure 9-6) 28480 07920-60022 1
(Attaching Parts)
20 2940-0055 *SCREW, cap, hex hd, 1/4-20, 0.625 in. long 00000 oBD 4
21 2190-0032 *WASHER, iock, split, 1/4 in. 00000 OBD 4
— — — x — —— —
22 07920-60101 *PLATE, bottom 28480 07920-60101 1
(Attaching Parts)
23 2510-0045 *SCREW, machine, ph, pozi, B-32, 0.375 in. long, w/exi-tooth 00000 QOBD 10
— — — x —_—— ——
24 07920-60033 | *HEAD ASSEMBLY, read/write {down) 28480 07920-60033 4
25 07920-60034 | *HEAD ASSEMBLY, servo 28480 07920-60034 1
26 07920-60032 | *HEAD ASSEMBLY, read/write (up) 28480 07920-60032 5
27 07920-00084 m| *SHIELD, contamination 28480 07920-00084 1
{Ataching Parts)
28 2510-0045 m| *SCREW, maching, ph, pozi, 8-32, 0.375 in. long, w/ext tooth 00000 oBD 2
— e —_—
29 07920-60097 | *ACTUATOR ASSEMBLY (See figure 9-7) 28480 07920-60097 1
(Attaching Parts)
Y] 3020-0006 *SCREW, cap, socket hd, 1/4-20, 1.25 in. long 00000 oBD 4
K3 2190-0032 *WASHER, lock, split, 1/4 in. 00000 oBD 4
— — — x —_—— —
32 07920-60052 | 'PACK DETECTOR ASSEMBLY 28480 07920-60052 1
(Attaching Parts)
33 2200-0105 *SCREW, machine, ph, pozi, 4-40, 0.312 in. long, w/exi-tooth 00000 oBD 2
— — — x — — —
34 07820-60012 | "SPINDLE ASSEMBLY (See figure 9-5) 28480 07920-60012 1
NOTES: +# Used on disc drives with serial numbars 1740 and prior.
@ First used on disc drives with serial numbers prefixed 1752,
4 Used on disc drives with serial numbers 1842 and prior.
m First used on disc drives with serial numbers prefixed 1843
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Replaceable Parts 7920
Table 9-2, Mainframe Assembly, Replaceable Parts (Continued)
FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ABSY
9-2-
{Attaching Parts)
a5 3020-0008 *SCREW, cap, socket hd, 1/4-20, 1.25 in, long 00000 OoBD 4
38 2190-0032 "WASHER, lock, spilt, 1/4 In, 00000 oBD 4
—— — — x — — ——
a7 07920-60026 *HUB LOCK 28480 07920-60026 1
{Attaching Parts)
as 1480-0629 *SPRING, hub lock 28480 1480-0629 1
— — — x — i —
38 07920-60075 ‘FRONT FRAME ASSEMBLY (See figure 9-3) 28480 07920-80075 1
(Attaching Parts)
40 2510-0045 *SCREW, machine, ph, pozi, 8-32, 0.375 In. long, w/ext-tooth 00000 0oBD 4
— — — x — — —
41 No Number *OPERATOR PANEL AND LOWER CARD CAGE ASSEMBLY | 28480 NSR 1
(Ses figure 9-9)
42 07920-00075 *RETAINER, spindle logic PCA 28480 07820-00075 1
43 07920-60031 *SPINDLE LOGIC PCA (AB) 28480 07920-60021 1
44 07920-40007 *HINGE, female 28480 07920-40007 K]
45 2510-0105 *SCREW, machine, ph, pozi, 8-32, 0.438 In. long 00000 OoBD 3
48 07920-60010%| *POWER AND MOTOR REGULATOR (A8) 28480 07920-80010 1
{Only for use with SERVO PCA, part no. 07920-60003)
(7920-60080 @] *"POWER AND MOTOR REGULATOR (AS) 26480 07920-60080 1
{Only for use with SERVO PCA, part no. 07920-80083)
48A 2110-0518 **FUSE, 1A, 125V, fast-bio 75915 78-154 2
47 07920-40008 *HINGE, male 28480 07920-40008 3
{Attaching Parts)
48 0824-0397 *SCREW, self-tapping, pozi, 8-18, 0.438 in. long 00000 0BD 3
— — — x — — —
49 07920-20083 *DUCT, air 28480 07920-20083 1
50 07920-00056 *FiN, air duct 28480 07920-00056 1
51 23680-0137 *SCREW, machine, ph, pozl, no. 6-32, 1.75 in. long 00000 OBD 2
52 3050-0228 "WASHER. flat, no. 6 00000 OBD 4
53 2420-0001 ‘NUT, 6-32, hex, w/lock washer 00000 OBD 2
54 1400-0851 *CLAMP, hose 81646 8208 1
55 0890-1147 *HOSE, air 28480 0890-1147 1
58 9135-0031 *FILTER, line 28480 9135-0021 1
57 07905-00093 *BRACKET, filter 28480 07905-00093 1
(Attaching Parts)
58 2510-0045 *SCREW, machine, ph, pozi, 832, 0.375 in. long, w/ext-tooth 00000 oBD 2
— — — x — —
59 07920-80048 *FAULT INDICATOR CABLE ASSEMBLY 28480 07920-60048 1
60 No Number *AIR DISTRIBUTION ASSEMBLY (See figure 9-8) 28480 NSR 1
NOTES: # Used on disc drives with serial numbers 1740 and prior.

@ First used on disc drives with serial numbers prefixed 1752.
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7920 Replaceable Parts

7301-23C . . .
Figure 9-2. Mainframe Assembly, Exploded View
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7920 Replaceable Parts

Table 9-3. Front Frame Agsembly, Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-3- 07920-60075 FRONT FRAME ASSEMBLY (39, figure 9-2) 28480 07920-60075 REF
(Direct replacement for all HP 7920 Dis¢ Drives)
1 07920-80011 | *INDICATOR ASSEMBLY (A11) 28480 07920-60011 1
(Attaching Parts}
2 2200-0107 *SCREW, machine, ph, pozi, 4-40, 0.375 in. long, w/ext-tooth 00000 OBD 4
3 3050-0105 *WASHER, flat, no. 4 00000 oBD 4
4 0380-0018 *SPACER, no. 4, 0.188 in. thick 78854 10918-412 4
— — — x —— —
5 2140-0343 “LAMP, incandescent, 14V 05464 330 4
<] 3101-1051 *SWITCH, toggle, DPDT 271N 8908K507 1
{Altaching Parts)
7 3130-0103 *NUT, face 26460 3130-0103 1
8 2190-0102 *WASHER, lock, int-tooth, 7/18 in. 00000 OBD 1
8 2950-0035 *NUT, hex, 15/32-32 00000 oBD
—— — — x — — —
10 07820-80076 | "FRONT PANEL ASSEMBLY 28480 07920-60076 1

7301-24C
Figure 9-3. Front Frame Assembly, Exploded View



Replaceable Parts 7920
Table 94. Pack Chamber Assembly (Serial no. prefix 1828 and prior), Replaceable Parts
FiQ. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-4- No Number PACK CHAMBER ASSEMBLY (2, figure 9-1) 28480 No Number REF
07620-80054 | *DOOR LOCK ASSEMBLY 28480 07920-80054 1
(Attaching Parts)
1 2380-0121 *SCREW, machine, ph, pozl, 632, 0.375 in. long, w/exi-tooth 00000 OBD 5
2 3050-0228 “WASHER, flat, no. 8 00000 OBD 5
— — — x — — —
3 1480-0073 **PIN, rolt 28480 1480-0073 1
4 1480-0073 **PIN, roli 28480 1480-0073 1
5 1530-1933 “SHAFT, lock 28480 1530-1933 1
8 07820-40010 | **TIP, lock shatt 28480 07920-40010 1
7 0570-1153 **SCREW, shoulder, 8-32 28480 0570-1153 1
8 22000141 **SCREW, machine, ph, pozi, 4-40, 0.312 In. long, w/exi-tooth | 00000 OBD 2
9 3050-0229 **WASHER, flat, no. 4 00000 OBD 2
10 1480-0072 “*PIN, roll 28480 1480-0072 2
11 07920-00009 | **LEVER, laich 28480 07920-00009 1
12 1901-0028 **SEMICONDUCTOR DEVICE, diode 04713 SR1358-9 1
13 0491-0079 **SOLENOQID, door unlock 02289 SDA1512D1 1
14 3102-0009 “*SWITCH, door locked 28480 3102-0009 1
(Attaching Parts)
15 0520-0141 **SCREW, machine, ph, pozi, 2-56, 1.0 in. long 00000 OBD 2
16 0610-0001 **NUT, hex, 2-56 00000 OBD 2
17 2190-0045 “*WASHER, lock, split, no. 2 00000 0OBD 2
18 2190-0479 "WASHER, flat, no. 2 00000 OBD 4
— — — x s — —
19 3102-0009 **SWITCH, door closad 28480 3102-0009 1
(Attaching Parts)
20 0520-0136 **SCREW, machine, ph, pozi, 2-56, 0.625 in. long 00000 OBD 2
21 0610-0001 “*NUT, hex, 2-56 00000 0BD 2
22 2190-0045 “*WASHER, lock, split, no. 2 00000 0BD 2
23 2190-0479 “*WASHER, flat, no. 2 00000 OBD 4
—_—— e X ——
24 1530-1935 **SHAFT, door detact 28480 1530-1935 1
25 1460-1533 **SPRING 28480 1460-1533 1
28 0380-0627 **STANDOFF, round, 4-40, 0.188 in. long 28480 03800627 1
27 07920-00039 | **BRACKET, connector mounting 28480 07920-00039 1
(Attaching Paris)
28 23600113 **SCREW, machine, ph, pozi, §-32, 0.250 in. long, w/exi-looth | 00000 OBD 2
— — — x — — —
29 07920-20052 | *"MOQUNT, latch 26480 07920-20052 1
a0 No Number “CONNECTOR ASSEMBLY 28480 NSR 1
N 07920-20007m| “WINDOW, door 28480 07920-20007 1
32 07920-00046m *RETAINER RING, window 28480 07920-00046 1
{Attaching Parts}
33 2200-0185 m| *SCREW, machine, fh, pozi, 82-deg, 4-40, 0.250 in. long 28460 2200-0185 6
— — — x — — —
34 07920-40011m| *RETAINER, handle 28480 07920-40011 2
{Aftaching Parts)
35 2200-0166 W[ *SCREW, machine, fh, pozi, 82-deg, 4-40, 0.312 in. long 00000 OBD 4
— — — x — — —
38 07920-40012®| “LATCH, handle 28480 07920-40012 2
az 2360-0121 m| *SCREW, machine, ph, pozi, 6-32, 0.500 in. long 00000 OBD 2
38 3050-0228 = *WASHER, flat, no. 6 00000 OBD 2
— —— x — — —
38A 07920-40022%| *HANDLE, spanner 28480 07920-40022 1
(Attaching Parts)
38B 2200-0167 %| *SCREW, machine, th, pozi, 82-deg, 4-40, 0.375 in. long 00000 OBD 6
— — — x — — —
Notes: m Used only on pack chamber assemblies with a window in the door.
* Used only on pack chamber assemblies without a window in the door.
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Table 9-4. Pack Chamber Assembly (Serial no. prefix 1828 and prior), Replaceable Parts (Continued)

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE | MFR PART NO. ASSY
3ac | 07920-60096% | *ACCESS DOOR HANDLE ASSEMBLY 28480 07920-80099 1
38D 1460-0565 | *SPRING 28480 1460-0565 2
39 07920-40013 | *LATCH, deor 26480 07920-40013 2
(Attaching Parts)
40 2200-0105 *SCREW, machine, pozi, 4-40, 0.312 in, long 00000 OBD 4
41 3050-0229 *WASHER, flat, no. 4 00000 OBD 4
42 2180-0003 *WASHER, lock, spit, no. 4 00000 oBD 4
— — — x — i — —
43 07920-00071 | *PLATE, snapsiide 268480 07920-00071 4
{Attaching Parts)
44 2360-0184 *SCREW, machine, th, pozi, 82-deg, 0.312 in. long 00000 OBD 8
— e Y ——
45 07920-20051 | *STUD, door detect 28480 07820-20051 1
35

7301-26C Figure 9-4. Pack Chamber Assembly (Serial no. prefix 1828 and prior), Exploded View
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Table 9-4A. Pack Chamber Assembly (Beginning with serial no. prefix 1841), Replaceable Parts

FIG&. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-4A. 07920-60094 *| PACK CHAMBER ASSEMBLY (2, figure 9-1) 28480 07920-60094 REF
{Direct replacement for all HP 7920 Disc Drives}
07920-60054 | "DOOR LOCK ASSEMBLY 28480 (7920-60054 1
(Attaching Parts)
2360-0119 *SCREW, machine, ph, pozi, 6-32, 0.437 in. long, w/ext-tooth 00000 0BD 5
2 3050-0228 "WASHER, flat, no. 6 00000 OBD 5
— — x — — ——
3 1480-0073 **PIN, roll 28480 1480-0073 1
4 1480-0073 “*PIN, roll 28480 1480-0073 1
5 1530-1933 **SHAFT, lock 28480 1530-1933 1
6 0792040010 | **TIP, lock shaft 28480 07920-40010 1
7 0570-1153 *SCREW, shoulder, 8-32 28480 0570-1153 1
8 2200-0141 “*SCREW, machine, ph, pozl, 4-40, 0.312 in. long, w/ext-tooth | 00000 OBD 2
9 3050-0229 **WASHER, flat, no. 4 00000 OBD 2
10 1480-0072 **PIN, roll 28480 1480-0072 2
11 07920-00009 | "*LEVER, latch 28480 07920-00009 1
i2 1901-0028 *SEMICONDUCTOR DEVICE, dicde 04713 SR1358-9 1
13 04910079 *SQOLENOID, door unlock 02289 SDA1512D1 1
14 3102-0009 **SWITCH, door locked 28480 3102-0009 1
{Attaching Parts)
15 0520-0141 **SCREW, maching, ph, pozi, 2-56, 1.0 in. long 00000 OBD 2
16 0610-0001 "*NUT, hex, 2-56 00000 oBD 2
17 2190-0045 "*WASHER, lock, split, no. 2 00000 0BD 2
18 2190-0479 ““WASHER, flat, no. 2 00000 OBD 4
—_—— —— — —
19 3102-0009 **SWITCH, door closed 28480 3102-0009 1
{Attaching Parts)
20 0520-0136 **SCREW, machine, ph, pozi, 2-56, 0.625 in. long 00000 QBD 2
21 0610-0001 **NUT, hex, 2-56 00000 QoBD 2
22 2190-0045 "*WASHER, lock, spiit, no. 2 00000 OBD 2
22 2190-0479 “*WASHER, fiat, no. 2 00000 QOBD 4
— — — x —_— e —
24 1530-1935 “*SHAFT, door detect 28480 1530-1935 1
25 1460-1533 *“*SPRING 28480 1460-1533 1
26 0380-0627 **STANDOFF, round, 4-40, 0.188 in. long 28480 0380-0627 1
27 07920-00039 | **BRACKET, connector mounting 28480 07920-00039 1
(Attaching Parts)
28 2360-0113 **SCREW, machine, ph, pozi, 8-32, 0.250 in. long, w/ext-tooth | 00000 0BD 2
— — — x —_— e —
28 07920-20052 | *"MOUNT, latch 28480 07920-20052 1
30 No Number *CONNECTOR ASSEMBLY 28480 NSR 1
3 1390-0455 *LATCH, door 28480 1390-0455 2
(Attaching Parts)
az 2360-0195 m| *SCREW, machine, ph, pozi, 6-32, 0.312 in. long 00000 OBD 4
32A 2360-0117 ¢ *SCREW, machine, ph, pozi, 6-32, 0.375 in. long 00000 OBD 4
33 3050-0228 M| *WASHER, flat, no. 6 00000 oBD 4
34 No Number 8] *LATCH CLAMP 28480 No Number 4
34A 07920-001094| 'LATCH RETAINER 28480 07920-00109 2
— e K A —
a5 07920-40022 | *HANDLE, gpanner 28480 07920-40022 1
(Attaching Parts)
36 2200-0167 *SCREW, machine, fh, pozi, 82-deg, 4-40, 0.375 in. long 00000 OBD 6
— — —— x — ——
37 07920-60099 | *ACCESS DOOR HANDLE ASSEMBLY 28480 (7920-60099 1
38 1460-0565 *SPRING 28480 1460-0565 2
a9 07920-00071 "PLATE, snapslide 28480 07920-00071 4
NOTES: +* First used on disc drives with serlal numbers prefixed 1841,
® Used only on disc drives with serial numbers 1905 and prior. When replacing these tems, use items 32A and 34A.
4 First used on disc drives with serlal numbers prefixed 1906.
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7920 Replaceable Parts

Table 9-4A. Pack Chamber Assembly (Beginning with serial no. prefix 1841), Replaceable Parts (Continued)

. FIG. & UNITS

INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-4A.
(Attaching Parts)
40 2360-0184 *SCREW, machine, fh, pozi, 82-deg, 0.312 in. long 00000 0BD 8
— — — x —— —
41 07920-20051 | *STUD, door detect 28480 07920-20051 1
42 0403-0101 *GUIDE, PCA, nylon, 2.5 in. long, 0.312 in. wide 23880 1250F
43 07920-00091 *BRACKET, preamplifier retainer 28480 07920-00091 1

(When replacing this par, order itern 42 also.)
{Attaching Paris)

44 0570-0901 *SCREW, knurled, 6-32, 0.25 In. long 00000 0BD 2
45 2180-0008 "WASHER, lock, ext-tooth, no. 8 00000 08D 2

—_——_—— X — ——

Figure 9-4A. Pack Chamber Assembly (Beginning with serial no. prefix 1841), Exploded View
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Table 9-5. Spindle Assembly, Replaceable Parts

FiG. & UNITS
INDEX ) MFR PER
NO., HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
8-5- 07020-80012 SPINDLE ASSEMBLY (34, figure 8-2) 28480 075920-60012 REF
1 07920-20038 | "RETAINER, packlock 28480 07920-20038 1
2 07920-60024 | *PACKLOCK ASSEMBLY 28480 07820-80024 1
3 1460-0813 *SPRING, compreasion 28480 1460-0813 1
4 07820-80008 | “ENCODER PCA (A10) 28480 07920-80009 ]
{(Attaching Parts)
5 25100100 *SCREW, machine, ph, pozl, 8-32, 0.375 In. long 00000 OBD 2
8 2190-0073 "WASHER, lock, spiit, no. 8 00000 oBD 2
— — — x — — —
7 07905-00031 | *COVER, bottom 28480 07905-00031 1
(Attaching Parts)
8 2510-0103 *SCREW, machine, ph, pozl, 8-32, 0.375 in. long, w/ext-tooth 00000 OBD 3
— — — ‘ — — —
9 07905-00032 | "SPRING, ground 28480 07805-00032 1
(Attaching Parts)
10 2380-0191 *SCREW, machine, ph, pozl, no. 8-32, 0.188 in. long 00000 oBD 2
11 2190-0008 *WASHER, lock, ext-tooth, no. 8 00000 OBD 2
— — — ‘ — — —
12 07005-60031 | *SPINDLE GROUND CONTACT 28480 07905-80031 1
13 07920-00018 | *DISC, encoder 26480 07920-00016 i
14 No Number *MOTOR, spindle 28480 NSR 1

7301-28A .
Figure 9-5. Spindle Assembly, Exploded View

9-14
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Table 9-6. Power Supply Assembly, Replaceable Parts

Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-6- 07620-80022 | POWER SUPPLY ASSEMBLY (19, figure 8-2) 28480 07820-680022 REF
1 1906-0205 *DIODE ASSY (CR2) 28480 1906-0205 1
{Attaching Parts)
2 2420-0001 *NUT, hex, 8-32, w/ext-tooth 00000 OBD 1
3 3050-0010 *WASHER, fiat, no. 6 00000 OBD 1
4 0380-0549 *SPACER, 0.184 in. ID, 0.312 in. OD, 0.125 in. long 00000 OBD 1
— U —
5 1906-0205 *DIODE ASSY (CR1) 28480 1806-0205 1
{Attaching Parig)
2420-0001 *NUT, hex, 6-32, w/ext-tooth 00000 oBD 1
3050-0010 *WASHER, fiat, no. 6 00000 OBD 1
0380-0549 *SPACER, 0.184 In. ID, 0.312 in. OD, 0.125 In. long 00000 OBD 1
— e — ———
8 1906-0205 *DIODE ASSY (CR3) 28480 1906-0205 1
{Attaching Parts)
2420-0001 “NUT, hex, 6-32, wiext-tooth 00000 oBD 1
3050-0010 *WASHER, flat, no. 8 00000 OBD 1
0380-0549 *SPACER, 0.184 in. ID, 0.312 in. OD, 0.125 in. long 00000 oBD 1
— — — x —— — —
7 2680-0099 *SCREW, machine, ph, pozi, 10-32, 0.375 in. long 00000 oBD 10
8 2180-0034 “WASHER, lock, spiit, no. 10 00000 oBD 10
) 0868-3640 *RESISTOR, txd, film 1.8k, 5%, 2W (R1 thru R5) 28480 0688-3840 5
10 2380-0115 *SCREW, machina, ph, pozi, w/ext-tooth, 8-32, 0.312 in. long 00000 08D 13
11 3050-0226 “WASHER, fiat, no. 6 00000 oBD 13
12 2510-0107 *SCREW, machine, ph, pozl, 8-32, 0.5 in. long 00000 0eD 3
{used on C1, C2, C3)
13 2580-0003 *NUT, hex, 8-32, wiext-tooth (used on C1, C2, C3) 00000 08D 3
14 0180-0539 “CAPACITOR, elcth, 41000 UF, +75 —10%, 50Vdc (C1 and C2) | 58289 | 360X413G050DC26 2
15 0180-1958 *CLAMP, capacitor (used on C1 and C2) 28480 0180-1958 2
16 0180-0541 *CAPACITOR, elcth, 55000 UF, +75 —10%, 15 Vdc (C3) 53021 | 500842U030AB-2B 1
17 0180-1069 *CLAMP, capacitor (used on C3) 58289 178202 1
18 2380-0229 *SCREW, machine, ph, pozl, 8-32, 0.562 in, long 00000 OBD 2
(used on C4 and C5)
19 2420-0001 *NUT, hex, 8-32, w/ext-tooth (used on C4 and C5) 00000 OBD 2
20 0160-0540 *CAPACITOR, elctk, 8400 UF, +75 —10%, 30 vdc (C4) 53021 | 500553U015-BC2B 1
21 0180-0542 *CAPACITOR, elctk, 4400 UF, +75 —10%, 30 Vdc (C5) 53021 5004420030-BC1B 1
2 1210-0013 *CLAMP, capachor {used on C4 and C5) 28480 1210-0013 2
23 2380-0115 *SCREW, machine, ph, pozl, w/ext-tooth, 6-32, 0.312 In. long 00000 0BD 2
24 2360-0203 *SCREW, machine, ph, pozi, 8-32, 0.825 in. long 00000 oBD 2
25 2190-0851 “WASHER, lock, spiit, no. 6 00000 CBD 2
26 3050-0228 “WASHER, flat, no. 6 00000 OBD 2
7 0360-0622 *BLOCK, barrier, 7-terminal 28480 0380-0622 1
28 0360-06825 *STRIP, marker 28480 0380-0625 1
29 07605-00072 | *BRACKET, terminal biock 28480 07605-00072 1
30 2380-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 8-32, 0.312 in. long | 00000 OBD 9
31 07920-20062 | “BLOCK, ground 28480 07920-200682 1
(Attaching Parts)
az 2360-0203 *SCREW, machine, ph, pozl, 6-32, 0.625 In. long 00000 OBD 2
33 2190-0851 *WASHER, lock, spiit, no. 8 00000 08D 2
34 1200-0092 *WASHER, Insulator 28480 1200-0082 4
— e e W —— —
as 9100-2068 *TRANSFORMER, power (T1) 28480 9100-2068 1
(Attaching Parts)
38 0570-0070 *SCREW, cap, 1/4-20, 3.5 in. long 00000 OBD 4
3z 2190-0784 *WASHER, fiber 28480 2190-0784 4
38 3050-0225 “WASHER, fiat, 1/4 in. 00000 08D 4
39 2190-0740 *WASHER, lock, split, 1/4 in, 00000 ceb 4
40 2950-0004 *NUT, hex, 1/4-20 00000 oBD 4
— — — x S — —
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Table 9-6. Power Supply Assembly, Replaceable Parts (Continued)

FIG. & UNITS
INDEX MFR PER
NO. | HP PART NO. DESCRIPTION CODE | MFRPART NO. | ASSY
9-8-
41 25100100 | *SCREW, machine, 100-deg fh, 8-32, 0.912 in. long 00000 08D 4
42 2110-0465 | "CAP, fusehoider 75915 2110-0486 5
43 2110-0383 | *FUSE, BA, 250V, slo-blo (F2 and F3) 71400 MDA-8 2
21100342 | *FUSE, 8A, 250V, sio-blo (F4) 75615 314-008 1
2110-0043 | *FUSE, 1.5A, 250V (F5 and F6} 71400 AGC 1-1/2 2
44 2050-0054 | “NUT, hex, 1/2-28 00000 oBD 5
45 2190-0068 | "WASHER, lock, int-tooth, 0.505 in. iD 78160 1924-02 5
46 2110-0470 | *FUSEHOLDER 76915 2110-0470 5
47 1400-0090 | “WASHER, rubber, 0.625 in. OD, 0.5 In. ID 75015 801-129 5
48 07920-00015 | *BRACKET, AC power 28480 07920-00015 1
49 0400-0056 | "BUSHING, snap-in for 0.500 in. hole 51249 $8-500-8 2
50 07920-00014 | *CHASSIS, power supply 28480 07920-00014 1
51 0400-0085 | *BUSHING, snap-in for 1.083 In. hole 28480 0400-0085 1
52 07920-00012 | “BRACKET, transformer 51249 SB-1083-14 1
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7920

Figure 9-6. Power Supply Assembly, Exploded View

7301-27A
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7920 Replaceable Parts

Table 9-7. Actuator Assembly, Replaceable Parts

For assembly replacement, order pant no. 07920-80097.

FiG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-7- 07920-60097 | ACTUATOR ASSEMBLY (29, figure 8-2) 28480 07920-60097 REF
{Direct replacement for all HP 7920/7925 Disc Drives.)
1 07905-60046 | *VELOCITY TRANSDUCER 28480 07905-60046 1
{Attaching Parts)
2 2200-0166 *SCREW, machine, pozi, 82-deg th, 4-40, 0.312 in. long 00000 OBD 2
— — x — — —
3 07805680049 *SHAFT, velocity transducer 28480 07905-60049 1
(Attaching Parts)
4 0520-0127 *SETSCREW, hex drive, 2-56, 0.187 in. long 00000 OBD 1
—— — — x — — —
5 1990-0615 *PHOTOSWITCH, carriage-back detector 28480 1960-0815 1
(Attaching Parts)
6 0624-0314 *SCREW, self-tapping, 4-20, 0.375 In. long 00000 oBD 2
—_—— i Y —— —
7 07920-80017 | ‘SOLENOID, carriage latch assembiy 28480 07920-80017 1
(Attaching Parts)
8 2200-0121 *SCREW, machine, ph, pozi, 4-40, 1.125 In. long 00000 OBD 1
9 2200-0145 *SCREW, machine, ph, pozl, 4-40, 0.438 in. long 00000 oBD 1
10 3050-0229 *WASHER, flat, no. 4 00000 OBD 2
— — —— x — — —
11 4040-1102 *CAM, head 28480 4040-1102 2
(Attaching Parts)
12 2200-0105 *SCREW, machine, ph, pozi, 4-40, 0.312 In. long, w/ext-tooth 00000 0BD 2
13 3050-0229 *WASHER, flat, no. 4 00000 OBD 2
_—— Y —— —
14 0050-1986 *SUPPORT, head cam 28480 0050-1966 2
(Attaching Parts)
15 23600121 *SCREW, machine, ph, pozi, 8-32, 0.500 in. long 00000 OBD 2
16 2190-0851 *WASHER, lock, split, no. 8 00000 OBD 2
— i | —— —
17 07920-40023 | *SHIELD, coll band 28480 07920-40023 1
(Attaching Parts)
18 23680-0123 *SCREW, machine, ph, pozi, 68-32, 0.825 in. long, w/ext-tooth 28480 0BD 1
19 0360-0043 *LUG, solder 28480 0380-0043 2
— it e Y m——
20 0150-0083 *CAPACITOR, 0.01 UF, 100 Vde, +80% —20%, cer 08062 108-K80011 2
21 0380-0628 *TERMINAL 26480 0360-0626 2
{Attaching Parts)
2 2380-0113 *SCREW, machine, ph, pozi, 8-32, 0.250 in. long, w/ext-tooth 00000 oBD 4
23 0360-0036 *LUG, ground 28480 0360-0036 2
— — — x — — —
23A e| 07305-00087 *SHIELD, coil band 28480 07805-00087 1
{Attaching Parts)
23Be® 2380-0115 *SCREW, machine, ph, pozi, 8-32, 0.312 in. long, w/ext-tooth 00000 0BD 4
23Ce 0380-0038 *LUG, ground 28480 0360-0036 2
— — — x — — —
23De| 07905-00086 | *BRACKET, shield 28480 07905-00088 2
(Attaching Parts)
23Ee 2380-0115 *SCREW, machine, ph, pozi, 8-32, 0.312 in. long, w/ext-tooth 00000 OBD 1
— — — x — — ——
23F @ 0150-0093 *CAPACITOR, 0.01 UF, 100 Vdc, +80% -20%, cer 08062 108-K80011 2
23Ge 0360-0628 *TEAMINAL, 0.187 in. tab 28480 0360-0628 2
(Attaching Parts)
23He 2360-0115 *SCREW, machine, ph, pozi, 8-32, 0.312 in. long, wiext-tooth 00000 0OBD 4
— — x — — —
23)e 0360-0525 *BLOCK, barrier, 2 terminai 28480 0360-0525 1
{Attaching Parts)
23Ke 23680-0121 *SCREW, machine, ph, pozi, 6-32, 0.500 in. long, w/ext-looth 00000 OBD 2
—_—— e Y —— —
NOTE: e Used only on actuator assembly part no. 07920-80015, which is original equipment on serial numbers prefixed 1844 and prior.
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Table 9-7. Actuator Assembly, Replaceable Parts (Continued)

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASS8Y
9-7-
23L @ 4320-0340 *EXTRUSION, rubber 28480 4320-0340 1
23M® | (07905-00088 *BRACKET, barrier block 28480 07905-00088
{Aftaching Parts)
23N e 2360-0193 *SCREW, machine, ph, pozi, 8-32, 0.250 in. long, w/ext-tooth 00000 0oBD 2
—— e Y ——
24 No Numbar *SCREW, machine, pozi, 82-deg fh, 4-40, 0.438 in. long 00000 NSR 4
25 No Number *CLAMP, crash stop 28480 NSR 2
28 No Number *CRASH STOF 28480 NSR 2
27 No Number *COIL/CARRIAGE ASSEMBLY 28480 NSA 1
28 No Number *MAGNET/RAIl. ASSEMBLY 28480 NSR 1
20 07920-40028 | "HEAD SCREW FASTENER BLOCK 28480 07920-40026 2
NOTE: ® Used only on actuator assembly part no. 07920-60015, which is original equipment on serial numbers prefixed 1844 and prior.
For assembly replacement, order part no. 07920-60097.
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Original equipment on disc drives with serial numbers
prefixed 1844 and priofr -

SN

{286, tigure 9-2)
(26, figure 9-2)
{26, figure 8-2)
(24, figure 9-2)

(286, tigure 9-2)

7301-288 _
Figure 9-7. Actuator Assembly, Exploded View
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Table 9-8. Air Distribution Assembly, Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-8- No Number AR DISTRIBUTION ASSEMBLY (80, figure 9-2) 28480 No Number REF
1 3150-0278 % | “FILTER, absolute 28480 3150-0276 1
3150-0340 ® | *FILTER, absolute [Must be used in conjunction with a 28480 3150-0340 REF

contamination shield (27, figure 9-2).]
(Attaching Parts)

2 0570-0003 *SCREW, knurled, 8-32, 0.375 in. long 73734 33021 2
——— — — x — — —
3 1400-0851 *CLAMP, hose 81646 6206 1
4 0890-1147 *HOSE, air {55, figure 9-2) 28480 0890-1147 REF
5 07920-60088 | "IMPELLER COVER ASSEMBLY 28480 07920-60068 1
{Attaching Parts)
6 2510-0045 *SCREW, machine, ph, pozl, 8-32, 0.375 in. long, w/exi-tooth 00000 : OBD 4
— — — x — — —
7 3160-0292 *IMPELLER 28480 3160-0292 1
8 3140-0532 *MOTOR, blower, 115 Vac, 3300 rpm 28480 3140-0532
{Attaching Parts)
9 2510-0052 *SCREW, machine, 82-deg th, pozi, 8-32, 0.625 in. long 00000 0OBD 4
— — — x — — —
10 0340-0761 *INSULATOR COVER, terminal 20201 0CA1 1
1 1400-0513 *CLAMP, capacitor 26480 1400-0513
(Attaching Parts}
12 2360-0195 *SCREW, machine, ph, pozi, 6-32, 0.312 in. long, w/ext-tooth 00000 CBD 2
—— — — x - — —
13 0160-0585 *CAPACITOR, fxd, paper, 5 uf, 10%, 370 VACW 56289 500P2032 1
14 07920-00059 | *BRACKET, capacitor mounting 26480 07920-00059 1
(Attaching Parts)
15 2510-0045 *SCREW, machine, ph, pozi, 8-32, 0.375 in. long, w/ext-tooth 0000 OBD 2
— e x —— e —
16 No Number *CASTING, mainframe 26480 NSR 1

Notes: # Used on disc drives with sarlal numbers 1842 and prior.
m Flrst used on disc drives with serial numbers prefixed 1843.
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7920

Figure 9-8. Air Distribution Assembly, Exploded View

7301318
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Replaceable Parts 7920
Table 9-9. Operator Panel and Lower Card Cage Assembly, Replaceable Parts
FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-8- No Number OPERATOR PANEL AND LOWER CARD CAGE ASSEMBLY 28480 No Number REF
{41, figure 8-2)
1 2380-0121 *SCREW, machine, ph, pozi, 4-40, 0.250 In. long, w/ext-tooth 00000 0BD 2
2 3050-0228 *WASHER, flat, no. 6 00000 OBD 2
3 2380-0113 *SCREW, machine, ph, pozl, 8-32, 0.250 In. long, w/ext-tooth 00000 OBD 2
4 0380-0174 *SCREW, machine, ph, pozi, 4-40, 0.250 in. long, w/exi-tooth 00000 0oBD 4
5 07020-80030 | *FAULT INDICATOR PCA (A12) 28480 07520-80030 1
(Attaching Parts)

8 2260-0002 *NUT, hex, 4-40 00000 OBD 2

7 2180-0061 *WASHER, lock, spiit no. 4 00000 oBD 2
— i — Y —— —

8 3101-0070 *SWITCH, siide, DPDT 70727 GF-126-0000 2
{Attaching Paris)

9 0520-0131 *SCREW, machine, ph, pozi, 2-58, 0.438 In. long 00000 OBD 2
10 0810-0013 *NUT, hex, 2-56 00000 OBD 2
b 2180-0045 *WASHER, lock, spht, no. 2 00000 0BD 2

— e p— x — — —
12 0370-10089 *KNOB 28480 0370-1009 1
13 3100-3287 *SWITCH, rotary, eight-position 76854 AK 1
(Attaching Pants)
14 2950-0001 | *NUT, hex, 3/8-32 00000 OBD 2
15 2160-0022 | *WASHER, lock, int-tooth, 3/8 00000 OBD 1
—_———— g ———
18 3101-2122 "SWITCH, rocker 27191 B931K-483 1
(Attaching Parts)
17 2360-0113 *SCREW, machine, ph, pozi, 6-32, 0.250 in long, w/ext-tooth 00000 OBD 2
— e — x — — —
18 2110-0485 *CAP, fuseholder 75815 345002-020 1
19 2110-0383 *FUSE, BA, 250V, slo-bl (F1) (used on 120 Vac models) 71400 MDAB 1
2110-0385 *FUSE, 4A, 250V, slo-bio (F1) (Used on 240 Vac models) 28480 2110-0385 REF
20 2110-0464 *FUSEHOLDER 750156 345002-010 1
(Attaching Parts)
21 2950-0054 *NUT, hex, 1/2-28 00000 OBD 1
22 2190-0068 *WASHER, lock, int-tooth, 0.50 in. 1.D. 00000 OBD 1
23 0900-0016 *SPACER, 0.50 in. ID 00000 oBD 1
— — — x — — —
24 7120-4368 *LABEL, warning 26480 7120-4366 1
25 07820-00040 *PANEL 28480 07820-00040 1
26 07920-00042 | *ENCLOSURE, operator panel 28480 07820-00042 1
{Attaching Peris)
27 2360-0115 *SCREW, machine, ph, pozi, 6-32, 0.312 in. long, w/exi-tooth 00000 osD 3
— — — x — e —
28 07820-00043 “PLATE, bottom, card cage 28480 07820-00043 1
29 2510-0045 *SCREW, machine, ph, 8-32, 0.375 in. long 00000 OBD 4
30 3050-0001 *WASHER, flat, no. 8 00000 OBD 4
31 0403-0302 *GUIDE, PCA, nylon, 8.0 in. long, 0.312 in. wids 28480 0403-0302 2
32 1251-0334 *CONNECTOR, adge, 36-pin 71785 2651-18-30-261 1
(Attaching Paris)
2260-0009 *NUT, hex, 4-40, wiext-tooth 00000 OBD 2
3050-0229 *WASHER, flat, no. 4 00000 OBD 4
2200-0147 *SCREW, machine, ph, pozi, 4-40, 0.5 In. long 00000 OBD 2
— e Y — . —
a3 07820-00041 *CARD CAGE, lower 28480 07920-00041 1
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7301-32A
Figure 9-9. Operator Panel and Lower Card Cage Assembly, Exploded View
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Table 9-10. Power Panel Assembly (Part no. 02940-60156 and 02940-60157), Replaceable Parts

FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-10- 02040-60157 | POWER PANEL ASSEMBLY (25, figure 8-1) 28480 02940-60157 REF
02940-60156 POWER PANEL ASSEMBLY (Option 015) (25, figure 9-1) 28480 02940-60156 REF
1 02940-60138 | *CONNECTOR ASSY, four-receptacle, 120 Vac 28480 02940-60138 1
02940-80139 | *CONNECTOR ASSY, four-receptacla, 240 Vac (Option 015) 28480 02940-60139 REF
(Attaching Parts)
2 2360-0115 *SCREW, ph, pozi, 632, 0.312 in. long, w/ext-looth 00000 OBD 4
3 3050-0228 *WASHER, flat, no. § 00000 OBD 4
— — — x — — —
4 0100-0935 “CLAMP, cable (Standard only) 83833 266 1
5 0100-0168 *CLAMP, cable (Option 015) 83833 3302 1
6 02940-60145 | *CABLE, AC power (Standard only) 28480 02940-60145 1
7 02940-60130 | *POWER DISTRIBUTION UNIT (See figure 9-11} 28480 02940-60130 1
{Attaching Parts)
8 2360-0192 *SCREW, machine, pozl, 100-deg th, 8-32, 0.25 in. long 00000 oBD 4
—_——— ‘ —_—— ———
9 3160-0099 *GRILL, fan 28480 3160-0099 1
{Attaching Parts)
10 2360-0125 *SCREW, machine, ph, pozi, 8-32, 0.75 in. long, w/ext-tooth 00000 oBD 4
11 3050-0100 *WASHER, flat, no. 6 00000 0BD 4
12 0590-0653 *NUT, clip, 6-32 28480 0590-0653 4
— — — x — — —
13 02940-60176 *CABLE, electrical, thrae-wire, blower 28480 02940-60176 1
14 0624-0217 *SCREW, seli-tapping, ph, pozi, 8-20, 0.50 in. long 00000 OBD 4
15 3050-0228 "WASHER, flat, no. 6 00000 OBD 4
18 0380-0105 *SPACER, no. 8, 0.250 in. long 00000 OoBD 4
16A 3050-0880 *WASHER, fiber, no. 8 28480 3050-0860 4
17 3160-0341 *BLOWER, 120 Vac 28875 BS2107F-510H 1
3160-0342 *BLOWER, 240 Vac (Option 015) 28875 BS2107F-531H REF
18 1600-0555 *SHUTTER, cable entry 28480 1600-0555 1
(Attaching Parts}
19 2360-0115 "SCREW, machine, ph, pozi, 6-32, 0.312 in. long, w/ext-tooth 00000 0OBD 2
20 3050-0066 *WASHER, flat, no. & 00000 oBD 2
—_——— ‘ —_—— —
21 1600-0554 *COVER, access 28480 1600-0554 1
{Attaching Parts)
22 2360-0115 "SCREW, machine, ph, pozi, 6-32, 0.312 in. long, w/ext-tooth 00000 0BD 4
23 3050-0228 *"WASHER, flat, no. 6 00000 0BD 4
— — — x — —— —
24 7101-0398 *CHASSIS, main, rear 28480 7101-0398 1
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7301238
Figure 9-10. Power Panel Assembly (Part no, 02940-60156 and 02940-60157), Exploded View
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Table 9-11. Power Distribution Unit (For Power Panel Assembly, Part no. 02940-80156
and 02940-60157), Replaceable Parts
FiIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
o-11- 02940-60130 | POWER DISTRIBUTION UNIT (7, figure 8-10) 28480 02940-80130 REF
1 0360-1094 *BLOCK, barrler, end 28480 0360-1094 1
{Attaching Parts)
2 2510-0045 *SCREW, machine, ph, pozi, 8-32, 0.375 in. long 00000 OoBD 2
3 3050-0139 *"WASHER, fiat, no. 8 00000 OBD 2
— — — x — —— —

4 2510-0049 *SCREW, machine, ph, pozi, 8-32, 0.50 in. long, w/ext-tooth 00000 OBD 2

5 2660-0224 *SCREW, machine, hex hd, 10-32, 0.375 In. long 00000 oBD 3

8 0362-0511 *LUG, box 28480 0362-0511 1

7 02940-21122 *BAR, terminal 28480 02040-21122 1

8 3105-0069 *CIRCUIT BREAKER 56365 Qou215 1

(Attaching Parts)
9 2380-0113 *SCREW, machine, ph, pozi, 8-32, 0.25 in. long, w/ext-tooth 00000 Q8D 4
10 3050-0100 *WASHER, flat, no. 8 00000 oBD 4
1" 02040-01281 | "BRACKET, mounting, ckcult breaker 28480 02840-01281 1
{Attaching Parts)

12 2380-0113 *SCREW, machina, ph, pozi, 8-32, 0.25 in. long, w/ext-tooth 00000 OBD 2
— e — Y —— —

13 02940-00307 *PLATE, Inlet 28480 02040-00307 1
{Attaching Parts)

14 2360-0113 *SCREW, machine, ph, pozi, 8-32, 0.25 In. long, w/ext-tooth 00000 OBD K]
— b x — —

15 0360-0608 *BLOCK, terminal 28480 0380-0698 1
{Attaching Parts)

16 2360-0127 *SCREW, machine, ph, pozl, 6-32, 0.875 in. long 00000 08D 1

17 3050-0228 *WASHER, flat, no. 6 00000 oBD 1
e — — x — — —

18 02940-01288 | *COVER, bottom 26480 02840-01288 1
(Attaching Parts)

19 2360-0113 *SCREW, machine, ph, pozi, 6-32, 0.25 In. long, w/ext-tooth 00000 OBD 4
— e — x — — t—

20 02040-01279 | *COVER, top 28480 02940-01279 1
{Attaching Parts)

21 2360-0113 *SCREW, machine, ph, pozi, 8-32, 0.25 in. iong, w/ext-tooth 00000 OBD 4
—— — — x — i —

22 6980-0027 *PLUG, 0.625 in. dla. 28480 €860-0027 1

23 6960-0085 *PLUG, 0.875 in. dia. 26480 8660-0085 2

24 0400-0086 *BUSHING, 0.5 in. dia. ID 28480 0400-00968 1

25 02940-01280 *CHASSIS, power distribution unit 28480 02840-01280 1
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7301-39A
Figure 9-11. Power Distribution Unit (For Power Panel Assembly, Part no. (2940-60156

and 02940-60157), Exploded View
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Table 9-12. Power Panel Assembly (Part No. 29425-60003 and 29425-60004), Replaceable Parts
FIG. & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
9-12- 29425-60003 POWER PANEL ASSEMBLY (25, figure 9-1) 28480 29425-560003 REF
29425-60004 | POWER PANEL ASSEMBLY (Option 015) (25, figure 9-1) 28480 28425-60004 REF
1 8120-2371 *POWER CORD, 120 Vac (only with 268425-60003) 28480 8120-2371 1
2 20425-00004 | *ACCESS PLATE 28480 29425-00004 1
(Attaching Parts)
3 2360-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 6-32, 0.312 In. long 00000 0BD 4
4 3050-0228 *WASHER, flat, no. 6 00000 0oBD 4
—— e W e — —
5 2360-0192 *SCREW, machine, 100-deg th, pozi, 6-32, 0.250 in. long 00000 oBD 4
6 2360-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 6-32, 0.312 in. long 00000 0oBD 4
7 2380-0117 *SCREW, machine, ph, pozi, w/ext-tooth, 8-32, 0.375 in. long 00000 OBD 2
8 1251-4945 *OUTLET, 120 Vac 28480 1251-4845 1
9 29425-00005 *PLATE, top 28480 29425-00005 1
10 29425-00001 "PLATE, top (with outlets), (Option 015} 28480 29425-00001 1
(Attaching Parts)
11 2360-0115 *SCREW, machine, ph, pozi, w/exi-tooth, 8-32, 0.312 in. long 00000 OBD 4
— — — x — — —
12 29425-00006 *PLATE, bottom 28480 29425-00006 1
{Attaching Parts)
13 2360-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 8-32, 0.312 in.long 00000 OBD 4
— — — x — — —
14 3105-0069 *CIRCUIT BREAKER 268480 31050089 1
(Attaching Parts)
15 2360-0115 *SCREW, machine, ph, pozl, w/exi-tooth, 8-32, 0.312 in. long 00000 OBD 4
16 3050-0068 *WASHER, flat, no. 6 00000 OBD 4
—————— x —_—— —
17 29425-00003 | "INLET CONNECTOR PLATE (with connector) 284680 20425-00003 1
(Attaching Pars)
18 2360-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 6-32, 0.312 In. long 00000 OBD 2
— — — x — — —
19 29425-00007 *CHASSIS, main 28480 29425-00007 1
20 1600-0555 *SHUTTER 28480 1600-0555 1
(Attaching Parts)
21 2360-0115 *SCREW, machine, ph, pozi, w/ext-tooth, 8-32, 0.312 in. long 00000 0BD 2
22 J3050-0066 "WASHER, flat, no. 6 00000 0oBD 2
— — — x — — —
23 3160-0090 *FAN GUARD 28480 3160-0099 1
(Attaching Paris)
24 2360-0125 *SCREW, machine, ph, pozi, 6-32, 0.750 in. long 00000 0BD 4
25 0580-0653 *NUT, sheetmetal-U, 8-32 00000 0BD 4
26 3050-0068 *WASHER, flat, no. 8 00000 OBD 4
— e — x — — —
27 3160-0341 *FAN, 120 Vac 28875 BS2107F-510H 1
3180-0342 *FAN, 240 Vac (Option 015) 28875 BS2107F-531H REF
{Attaching Parts)
28 0824-0248 *SCREW, tapping, hex head, 8-32, 0.750 in. long 00000 OBD 4
29 3050-0139 *WASHER, flat, no. 8 00000 QOBD 4
30 0380-0105 *SPACER, metallic, rnd, 0.250 in. long 00000 0OBD 4
3 3050-0860 *“WASHER, fiber, no, 8 00000 OBD 4
—_—— —— x — e —
3z 29421-00006 | *PANEL 28480 29421-00006 1
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Figure 9-12. Power Panel Assembly (Part no. 29425-60003 and 29425-60004), Exploded View
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Table 9-13. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS
A = assembly H = hardware T = transformer
B = Dblower, fan, motor, synchro J = |ack, receplacie connactor T8 = terminal board
BT = battery K = relay TP = test point
c = capaciior L =~ Inductor u = Integrated ckcuit, non-
cB = ¢ircult braaker M = meter repakrable assembly
CR = digde MP = mechanical part v = slectron tube
oL = delay line P = plug connector VYR = voltage regulator
Ds = Indicator lamp Q = semiconductor device other w = cable assembly (with connec-
E = contact, miacellaneous than diode o integratad clreuit tors), wire
slectrical part R = resistor X = gocket
F = fuse RT = tharmistor Y = crystal unit
FL = filter & = gwitch z = network, tuned clrcull
ABBREVIATIONS
A = ampere(s) Hg = mercury | PCA = printed-clrcult assembly
ac = ghternating current Hz = Herz ph = pan heed
Al = aluminum phh = phiilipa head
AR = &8 required D = Inside diameter PNP = positive-negetiva-positive
assy = asgembly impreg = Impregnated (transistor)
in. = Inch, inches PO = partot
Be Cu = beryilum copper incand = incandescent porc = porcolain
brs = Dbress Ind = include(s} posn = position
insul = |nsulation, insuleted pot = potentiomater
¢ = centl {10-9) int = intemal pozl = pozidrive
c = Celsius, centigrade Vo = Inputioutput
Cd pl = cadmium plate qty = guantity
cer = ceramic k = kilo (10%), kllohm
CMOS = complamentery metai-oxide kg kllogram rdh = round head
transistors rect = rectiflar
comp = composition b = pound. - ref = raterence
conn = connector LED = hght-emiting diode t = radio frequency
CRT = cathode-ray tube h = laft hand rh = right hand
CTL = compiementary transistor logic in - linear rms = root-mean-square
rpm = rgvoiutions par minute
d = decl (107 - . RTL = reslator-translstor logle
& - direct curent : - r’:;ﬁ“ﬂgg))' megohm Wy = reverse working voltage
deg = degree(s) met oxd = metal oxide
depc = deposited carbon mir = manulaciurer sb slow blow
dia = dlameter mintr =  miniature SCR =~ ssmiconductor-controlied
dpat = double-pole, double-throw misc = migcellaneous rectifier
dpst = double-pole, single-throw mom. = momentary Se = gelenium
DTL = diode transistor logic mig = mounting Si = gilicon
My = Mylar apcel = apecial
ECL = emitter-coupled logic apdt = single-pole, double throw
slctht = electrolytic n = nano (109 spst - ulnglo-pmo. single throw
encap = encapsulated ne. = normally closed eat = stainiess steel
oxt = external Ne = neon stl = steel
no. = number
F = Fahrenheit, farad n.o. = nommally open Ta = ftantslum
FET = field-eftect transistor np = nicksl plated Tl = titanlum
FF = fip-fiop NPN = negative-positive-negative ig! = toggle
fig. = figurs (translstor) thd = thread
filh = fillgter hgad NPO = negative-posliive zero tol = tolerance
th = fiat head {zero temperature coeMicient) ™ = trangistor-transistor logle
fim = fim NRFR = not recommended lor field
fxd = fixed replacement U {u) = micro (104)
NSR = ot separately replaceable
<] = giga (10%) v - volt(a)
GE = germanium 0OBD = order by description var = variable
gl = glass oD = Ouiside diameter Vdcw = direct current working volte
ovh = ovel hoad
H = henry, henries oxd = oxide w = wafl(s)
hd = head wi = with
hdw = hardware 1] = pico (10-*9) wiv = inverse working volts
hex = hexagon, hexagonal PC = printedcircult ww = wire-wound
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Table 9-14. Code List of Manufacturers
The following code numbers are extracted from the Federal Supply Code for
Manufacturers Cataloging Handbooks H4-1, and H4-2, and their supplements,
CODE CODE
NO. MANUFACTURER ADDRESS NO. MANUFACTURER ADDRESS

02289 Hi-CIne. ...................... Windsor Locks, Ct 56365 Square DCo. ..............ovil Park Ridge, H
04713 Motorola, Inc. 71400 McGraw Edison Co.,

Serniconductor Products Div. ...... Phoenix, Az Bussman Mfg. Div. ............. St. Louis, Mo
05464 Industrial Electronics Enginears, inc. . Van Nuys, Ca 71785 TRW Electronic Components,
23880 Stanford Applied Engineering inc. .. Santa Clara, Ca CinchDiv................. Elk Grove Vllage, Ii
27191 Cutier-Hammer, Inc., Power 73734 Federal Screw Products Co. ............ Chicago, Il

Distribution and Control Div. .... Mliwaukee, WI 75915 Littelfuse, Inc. ..................... Des Plainss, |l
28480 Hewleft-Packard Go. ................ Palo Alto, Ca 76854 Oak Industries, Inc., Switch Div. .... Crystal Lake, II
28875 IMC Magnetics Corp, NH Div........ Rochester, NH 78189 litinols Tool Works, Inc,,
48384 Penn Engineering ................. Doylestown, Pa Shakeproof Div, ............ocoevann Eigin, W
50522 Monsanto, Electronic 78727 Continental-Wirt Elactronics Div. . ... Waminster, Pa

Special Products ............... Cupertino, Ca 81646 Ideal Corp. .......cooovviiiieiennn New York, NY
51249 Heyman Mig. Co. .................. Cleveland, Oh 83833 Thomas & Betts Co. ............... Indianapolls, In
53021 Sangamo Electric ................... Springfield, Ii 80201 Mallory Capacitor Co. .............. Indianapolis, In
56289 Sprague Electric Co. ............ North Adams, Ma 97464 Industrial Retaining Ring Co. .......... Irvington, NJ
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