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General Information

SECTION |
GENERAL INFORMATION

1-1.  INTRODUCTION.

1-2. This manual contains the information required to
install, operate, test, adjust, and troubleshoot the Hewlett-
Packard 7900A Disc Drive. (See figure 1-1.) This section
covers a general description, identification, specifications,
options, accessories, related manuals, and other basic in-
formation.

1-3. The various sections in this manual provide infor-
mation as follows:

a. SECTION II, INSTALLATION. Provides infor-
mation relative to unpacking and inspection, power require-
ments, mounting, checkout, packing and shipping, etc.

b. SECTION III, OPERATION. Provides information
relative to operating controls and indicators and the operat-
ing instructions for the disc drive.

c. SECTION IV, THECRY OF OPERATION. Pro-
vides an overall functional description and an overall block
diagram.

d. SECTION V, MAINTENANCE. Provides preventive
maintenance information, maintenance precautions, repair
information, a list of required test equipment, performance
tests, adjustment procedures, troubleshooting information,
schematic diagrams, and printed-circuit assembly parts lo-
cation diagrams.

e. SECTION VI, REPLACEABLE PARTS. Provides
ordering information for all replaceable parts and assemblies
and parts location drawings and parts listings.

1-4. GENERAL DESCRIPTION.

1-5. The disc drive (figure 1-1) is a random-access mass-
storage dual disc memory device, compactly designed for
use as a peripheral unit in small- and medium-size comput-
ing systems. The disc drive has a random average access time
of 30 milliseconds and will store a total of 5 million eight-
bit bytes. The disc drive head-positioning mechanism is a
voice coil actuator which employs both position and velocity
feedback. Position feedback comes from a precise photo
optical system which can position any actuator to within
0.0003 inch of its nominal position. Other significant fea-
tures of the disc drive include 2200 bits per inch of data
density and 2400 r/min spindle speed as standard, and an
absolute filtration system, which eliminates environmental
contamination and maintains positive pressure in the drive
enclosure,

1-6. IDENTIFICATION.

1-17. Hewlett-Packard identification can be made by re-
viewing the sticker on the rear panel (see figure 1-2). Hewlett-
Packard products carry a model number, an option number
listing, and a ten-digit serial number. The model number
corresponds to the placarding on the front panel and the
option number(s) indicates those options which the cus-
tomer has specified, if any.

[(l»] HEWLETT- PACKARD

MODEL
OPT
SERIAL

MADE IN U.S.A.

7900-155

Figure 1-2. Identification Sticker

1-8. Hewlett-Packard identifies each unit with a two-
section serial number (0000A-00000). The first four digits
are a serial number prefix used to identify a particular unit
configuration. The letter identifies the country in which the
unit was manufactured. The last five digits identify each
specific unit. If the serial number prefix on the unit does not
agree with the prefix on the title page of this manual, there
are differences between that unit and the unit described in
this manual. These differences are described in manual sup-
plements available at the nearest HP Sales and Service Office
or in appendix B of this manual.

1-9. Printed-circuit assembly (PCA) revisions are identi-
fied by a letter, a series code, and a division code marked
beneath the part number on the PCA. The letter identifies
the revision of the etched track pattern on the unloaded
PCA. The four-digit series code pertains to the electrical
characteristics of the loaded PCA and the positions of the
components. The two-digit division code identifies the divi-
sion of Hewlett-Packard that manufactured the PCA. If the
series code numbers do not correspond exactly with the code
numbers on the schematic diagrams in this manual, the
PCA’s are different from those described in this manual.
These differences are covered in manual supplements avail-
able at the nearest HP Sales and Service Office.

11



General Information

1-10. SPECIFICATIONS.

1-11.  Specifications for the disc drive are listed in
table 1-1.

1-12. OPTIONS.

1-13.  Options are factory modifications of a standard
disc drive that are requested by the customer. Option 001
is available for 50 Hz operation for the disc drive.

1-14. ACCESSORIES.

1-15.  The following accessories may be ordered with the
disc drive or separately from your local Hewlett-Packard

7900A

Sales and Service Office (refer to the list at the back of this
manual for addresses).

HP Model/Part Number Description
9164-0045 Disc Cartridge
07900-60014 Service Extender Board
13212A Multiunit Cable (W2)
13211A Rack Mounting Kit
1-16. RELATED MANUALS.

1-17.  The HP 7900A Disc Drive receives +5, £12, and +24
Vdc and 120 Vac power from the HP 13215A Disc Power
Supply. Interconnection information for these two units
can be found in the HP 13215A Disc Power Supply Operat-
ing and Service Manual, part number 13215-90003.

Table 1-1. HP 7900A Disc Drive Specifications

DEVICE TYPE Rotational Delay (latency):
Average (1/2 revolution) .12.5ms
Moving-head disc drive, two discs; 1 fixed disc, 1 re- Maximum (1 revolution) 25 ms
moveable front-loading cartridge (mechanically simi-
lar to IBM 2315 disc cartridge).
Data Transfer:
Eight-Bit Bytes/Second . 312k
DATA ACCESs Bits/Second 2.5M
Head Positioning (including settling time):
Track-to-Track (average) 7 ms Cartridge Change at 60 Hz Power: A
Random Average . 30 ms Stop Time . . 25 seconds
203 tracks (maximum) . 55 ms Start Time . . 30 seconds
DATA CAPACITY
Approximately 48 million bits structured as follows when in 24-sector format:
APPROXIMATE | BITS | BITS. | BYTES SECTORS | TRACKS | CYLINDERS YURFAGES. g
PER PER PER PER
Byte 8 8
Sector 2.6k 2k 256 .
Track 60k 50k 6k 24
Cylinder 240k 200k 25k 96 4
Surface 12M 10M 1.25M 4.8M 200+ 3 200+ 3
Disc 24M 20M 2.5M 9.6k 400 200 2
Drive 48M 40M 5M 19.2k 800 200 4 2

1-2
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General Information

Table 1-1. HP 7900A Disc Drive Specifications (Continued)

ENVIRONMENTAL

10° to 40°C
50° to 104°F

Operating Temperature .

. -20° to 65°C
-4° t0 149°F

Non-operating Temperature

Humidity . 8 to 80% non-condensing

Attitude (pitch and roll) +30 degrees
about either axis

Absolute Filtering . 0.3 micron filter

Maintained during
cartridge change

Positive Pressure .

GENERAL

Standard Features:

Write protect on either disc (switch setting inside
cartridge door).

Parallel connection of up to four drives per con-
troller.

Power Requirements:
Provided by HP 13215A Disc Power Supply

120 Vac £10%, 60 Hz £2% (50 Hz optional in
disc drive), 6.5A

+5 Vdc adjustable, regulated
+12 Vdc regulated

-12 Vdc regulated

+24 Vdc £10% unregulated

-24 Vdc £10% unregulated

Weight:
Net . . . . . . . . . . 1171b(53kg)
Shipping 184 1b (84 kg)
Dimensions:

Fits standard EIA 19-inch rack

19 inches wide (ahead of mounting flange)
16-3/4 inches wide (behind mounting flange)
10-1/2 inches high

22-15/16 inches deep (from mounting flange)
25-5/8 inches deep (overall)

1-3/1-4
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Installation

SECTION 11
INSTALLATION

2-1.  INTRODUCTION.

2-2. This section contains information on unpacking
and incoming inspection, input power requirements, mount-
ing, checkout, and packing and shipping for the disc drive.

2-3. UNPACKING AND INSPECTION.

2-4. If the carton is damaged upon receipt, request that
the carrier’s agent be present when the unit is unpacked.
Inspect the unit for damage (scratches, dents, broken parts,
etc). If the unit is damaged and fails to meet specifications,
notify the carrier and the nearest HP Sales and Service Office
immediately. (HP Sales and Service Offices are listed at the
back of this manual.) Retain the shipping container and the
packing material for the carrier’s inspection. Hewlett-
Packard will arrange for repair or replacement of the
damaged unit without waiting for any claims against the
carrier to be settled.

2-5. POWER REQUIREMENTS.

2-6. The disc drive may be run continuously from the
HP 13215A Disc Power Supply. Cable interconnection in-
formation between the disc drive and disc power supply is
covered in paragraph 2-13.

2-7. POWER CABLE.

2-8. To protect operating personnel, the National Elec-
trical Manufacturer’s Association (NEMA) recommends that
the unit panel and chassis be grounded. This unit is equipped
with a detachable three-conductor shielded power cable
which, when connected to the disc power supply, grounds
the unit.

2-9. MOUNTING.

2-10.  Prior to rack mounting, remove the top cover and
remove the shipping clamp shown in figure 2-1. The ship-
ping clamp is used to prevent internal movement that would
cause damage to the heads or disc components during pack-
aging or shipment. When removing the shipping clamp, use
care not to bump or jar the heads or snag the head leads.
The shipping clamp is secured in place by a pozi drive screw.
After removal of the shipping clamp, replace the top cover.

Note
Retain the shipping clamp for future shipping.

2-11.  The unit is air cooled. Sufficient space (a one-inch
minimum) should be allotted so that a free flow of air can
be exhausted from the rear and top of the unit when it is in
operation. The unit should be used in an area where the

7900 1398

Figure 2-1. Disc Drive Shipping Clamp

ambient temperature does not exceed 40°C. The air inlet is
the screen at the lower front of the disc drive; the inlet
must not be covered.

2-12. Mounting the disc drive in a rack cabinet, requires
that the rack mounting technique maintains isolation be-
tween the disc drive chassis and the rack cabinet. Disc drive
front frame design maintains isolation between the front
panel and the disc drive chassis. The HP 13211 A Disc Drive
Rack Mounting Kit is an available accessory for mounting
the disc drive in an HP 2940A/B Cabinet with the required
chassis isolation. The following procedure provides rack
mounting instructions using the HP 13211A Disc Drive Rack
Mounting Kit (figure 2-4 includes identification of the isola-
tion technique). To mount the disc drive in an HP 2940 Rack
Cabinet using the HP 13211A Disc Drive Rack Mounting
Kit, proceed as follows:

a. Place the disc drive on a table in an environmentally
clean area. Attach the right and left chassis slides to the disc
drive using eight number 8-32, 0.625 flat head screws, four
on each side, as shown in figure 2-3.

2-1
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Figure 2-2. Disc Drive Cabinet Mounting

b. Attach the rack mount brackets to the rack cabinets
as shown in figure 2-4 using different hardware for the front
of the bracket than for the rear. Each bracket is attached on
the front using two number 1/4-20, 0.5-inch hexagon head
screws, two number 1/4 split lock washers, and two number
1/4-20 spring nuts; the rear is attached by using two 1/4-20,
1.0-hexagon head screws, two 1/4-20 split lock washers, two
1/4-20 flat washers, two back spacer-insulators, and two
1/4-20 spring nuts.

Note

Align the mounting screw in conjunction with
RETMA mounting pattern shown in figure 2-4.
Proper alignment with the RETMA pattern will
assure alignment of the 7900A chassis mounting
holes with the RETMA pattern holes used for
securing the disc drive front panel to the cabinet.

A minimum vertical clearance of 10-1/2 inches
above the bottom front of the rack mount
bracket must be maintained to allow for disc
drive clearance.

2-2

c. Extend the chassis slides out, as shown in figure
2-5, from the front of the rack cabinet. Lift the disc
drive into place with the attached chassis slides so that
the chassis slides on the disc drive slide into the extended
chassis slides in front of the rack cabinet. Press in on the
slide lock buttons located on the sides of the disc drive
chassis slides and ensure that the buttons are in place in
the holes in the extended chassis slides. While holding
the slide lock buttons in, push the drive partially back
into the rack cabinet.

d. With the disc drive secure in the chassis slides,
open the front panel and observe the four drive chassis
mounting slots shown in figure 2-6. The holes will line
up with the RETMA standard mounting holes if the rack
mount brackets were correctly installed. Using four num-
ber 10-32, 0.5-inch flat head screws, secure the disc
drive to the front of the rack cabinet. Although the
front panel is bolted to the rack cabinet, disc drive
chassis grounding is isolated from the cabinet by an RF
filter connected between the disc drive chassis and front
panel.
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SLIDE LOCK
BUTTON

PART OF CHASSIS SLIDE
(LEFT SIDE SHOWN)

NUMBER 8-32, 0 625-INCH
FLAT HEAD SCREW (8)

132111

Figure 2-3. Chassis Slide Attachment

CAUTION

The rack slide mounting kit must be used in its
entirety; using only the four number 10-32, 0.5-
inch flat head screws to secure the disc drive
could result in damage to the disc drive and
rack cabinet since the screws can not support
the disc drive weight.

If more than one disc drive is mounted in a rack
cabinet, care should be taken to extend only
one at a time for servicing or adjustments; other-
wise, the rack cabinet may tip over.

2-13. INTERCONNECTION INSTRUCTIONS.

2-14.  Connect the disc drive to the disc power supply as
shown in figure 2-7. (Also refer to the HP 13215A Disc
Power Supply Operating and Service Manual.) Plug the disc
power supply into the appropriate ac source. The disc drive
and disc power supply should be mounted as close to the
computer as possible with the disc power supply and com-
puter using the same ac source.

2-15.  Refer to section V of this manual for an overview
of the assembly connector locations. Connector XA17 is
reserved for the cable from the computer/controller. Unless
the disc drive is to be parallel-connected in a system, con-
nector XA16/20 is occupied by termination assembly A20.

2-16. If the disc drive is to be parallel-connected in a
system, an accessory extender board and an accessory multi-
unit cable (HP 13212A) are required and inserted into con-
nector XA16/20 in the first unit of the chain and inserted
into connector XA17 in the second unit of the chain. This
procedure is the same for the third and fourth units of a
system (one controller will handle up to four disc drives per
system). In the fourth and final disc drive of a system, the
termination assembly must be inserted into connector XA 20.

2-17.  When one or more disc drives are installed, internal
drive identification must be made to establish the drive re-
sponse. On input/output multiplex assembly A7 located in
the disc drive card cage, there are three jacks. Jumper the
disc drive according to the notes on the I/O multiplex as-
sembly A7 schematic.

2-18. SHIPPING INSTRUCTIONS.
2-19. USING ORIGINAL PACKAGING.

2-20. The same containers (part no. 9211-1691) and
materials (part no. 9222-0355) used in factory packaging
can be obtained through Hewlett-Packard Sales and Service
Offices listed at the back of this manual. If the disc drive is
being returned to Hewlett-Packard for servicing, attach a tag
indicating the type of service or repair required, return ad-
dress, model number, and full serial number. Also, mark the
container FRAGILE to assure careful handling and with a

2-3
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caution that states: “MAGNETIC EQUIPMENT SUITABLE
FOR AIR SHIPMENT IF MAINTAINED AT A DISTANCE
OF 25 FEET OR MORE FROM COMPASS SENSING DE-
VICES.” In any correspondence, refer to the unit by model

number and full serial number.

2-21.
2-22.

CAUTION

Restore shipping clamp used in original ship-
ment to prevent internal movement of carriage
and internal damage. (See figure 2-1.) If no ship-
ping clamp is available, some means of fastening
the carriage assembly to the linear motor must
be used. The shipping clamp should be used
whenever possible.

Note

In normal operation, there is a spring detent to
hold the carriage in the most rearward position
possible during cartridge change and power-off
situations. The spring force of this detent is not
sufficient to protect the carriage head assembly
during shipment.

USING OTHER PACKAGING.

The following general instructions should be used
for repackaging with commercially available materials:

CAUTION

Restore shipping clamp used in original ship-
ment to prevent internal movement of carriage
and internal damage. (See figure 2-1.) If no
shipping clamp is available, some means of fas-
tening the carriage assembly to the linear motor
must be used. The shipping clamp should be used
whenever possible.

Installation

Note

In normal operation, there is a spring detent to
hold the carriage in the most rearward position
possible during cartridge change and power-off
situations. The spring force of this detent is not
sufficient to protect the carriage head assembly
during shipment.

a. Wrap the unit in heavy paper or plastic. (If shipping
to a Hewlett-Packard Sales and Service Office, attach a tag
indicating the type of service required, return address, model
number and full serial number.)

b. Use a strong shipping container. A double-wall
carton made of 350 pound test material is adequate.

c. Use enough shock-absorbing material (3- to 4-inch
layer) around all sides of the unit to provide firm cushioning
and prevent movement inside the container. Protect the con-
trol panel with cardboard.

d. Seal the shipping container securely and mark
it FRAGILE to assure careful handling and with a
caution that states: “MAGNETIC EQUIPMENT SUIT-
ABLE FOR AIR SHIPMENT MAINTAINED IF AT A
DISTANCE OF 25 FEED OR MORE FROM COMPASS
SENSING DEVICES.”

e. In any correspondence, refer to the unit by model
number and full serial number.

2-7/2-8






7900A Operation
SECTION 11l
OPERATION
31. INTRODUCTION. 3-7. To change a cartridge in the disc drive, proceed as
follows:
3-2. Operating instructions for the disc drive, which ®

must be interconnected with the HP 13215A Disc Power
Supply, are covered in this section. Operating instructions
and interconnection information for the HP 13215A Disc
Power Supply are covered only to the extent of under-
standing the disc drive operation. The operator should be
thoroughly familiar with the disc power supply operating
procedures and have the appropriate manual on hand.

3-3. OPERATING CONTROLS AND
INDICATORS.

34, Front and rear panel controls, indicators, and ter-
minals of the disc drive are identified in figure 3-1.

3-5. OPERATING INSTRUCTIONS.

3-6. To operate the disc drive, proceed as follows:

a. Set the interconnected disc power supply POWER®

switch to ON. The DRIVE POWER lamp on the disc drive
will light.

Note

In multiunit operation, the terminating disc
drive must have power applied during system
operation.

b. Open the disc drive front door by pulling out and
down from the upper edge of the front door.

c. Install the disc cartridge (part no. 9164-0045 or
equivalent).

d. Set either or both of the data protect switches on
if data protection is required. The corresponding indicators
will light, depending on the data protection desired.

e. Close the disc drive front door.

f. Set the disc drive LOAD/UNLOAD switch to the
LOAD position. The DOOR UNLOCKED indicator will go
off. After a 30-second start-up time, the DRIVE READY
lamp will light, indicating that the disc drive heads are loaded.
The DRIVE FAULT lamp will light only if an illegal mem-
ory operation is attempted, or if some of the read/write
circuitry failed, or if a seek operation did not finish within
850 milliseconds.

CAUTION

If a head crash should occur, do not attempt to
retrieve data by putting the damaged cartridge
in another disc drive or a second head crash
may occur.

a. Set the disc drive LOAD/UNLOAD switch to the
UNLOAD position. The DRIVE READY light will immedi-
ately go out.

b. Allow the internal brake to bring the spindle to a
halt (approximately 25 seconds), and wait for the DOOR
UNLOCKED indicator to light.

c. Open the disc drive front door by pulling out and
down from the upper edge of the front door.

d. Remove the disc cartridge.
e. Install the new disc cartridge.
f. Close the disc drive front door.

g. Set the disc drive LOAD/UNLOAD switch to the
LOAD position. The DOOR UNLOCKED indicator will go
off. After a 30-second start-up time, the DRIVE READY
lamp will light, indicating that the disc drive is awaiting a
command from the disc drive controller.

Note

In multiunit operation, the terminating disc
drive must have power applied during system
operation.

3-8. To render the disc drive in-operative, proceed as
follows:

a. Set the disc drive LOAD/UNLOAD switch to the
UNLOAD position.

b. Allow the internal brake to bring the spindle to a
halt (approximately 25 seconds), and wait for DOOR UN-
LOCKED indicator to light.

c. Set the disc power supply POWER switch to the

OFF position. The DRIVE POWER lamp on the disc drive

will go off.
CAUTION

Power down the disc drive system using the
LOAD/UNLOAD switch — not the main power
switch. Proper head unloading is guaranteed
only if LOAD/UNLOAD switch is operated with
power on. Head and/or disc damage may occur
if the internal protection feature is disabled.

3-1
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FRONT PANEL FEATURES REAR PANEL FEATURES

1
(HIDDEN) 2 3 S 5 6 7 8 9 10

CAUTION
APRONG RAGNET

" 7900-150A
7900-141A
1. Format PROTECT/OVERRIDE switch.

Used in conjunction with the HP 13210A Disc Drive Interface Kit. When in the PROTECT position, prevents the
operator from altering the contents of a sector address field. When in the OVERRIDE position, the operator can
alter the contents of a sector address field.

2. L/D PROTECT switch.

Turns lower data protection feature on or off. When activated, protects lower fixed disc from any write operations.

3. DRIVE FAULT indicator lamp.

Lights whenever an illegal memory operation is attempted, a malfunction in the read/write hardware circuitry
occurs, or if a seek operation is not completed in 850 milliseconds.

4. DATA PROTECT L/D indicator lamp.

Lights whenever the L/D PROTECT switch is in the ON position. When lit, the lower fixed disc is protected
against any write operations.

DATA PROTECT U/D indicator lamp.

Lights whenever the U/D PROTECT switch is in the ON position. When lit, the upper removeable disc is protected
against any write operations.

5. DOOR UNLOCKED indicator lamp.

Lights whenever the LOAD/UNLOAD switch is set to UNLOAD and the drive spindle is stopped.

6. DRIVE READY indicator lamp.

Lights when the disc drive motor has reached 2400 r/min, the air filtration system has been purged of unclean air,
and the heads are in a loaded position over cylinder zero. Stays lit during legal memory operations.

Figure 3-1. Disc Drive Front and Rear Panel Features (Sheet 1 of 2)
3-2
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Operation

10.

11.

12.

13.

14.

15.

16.

17.

U/D PROTECT switch.

Turns upper data protection feature on or off. When activated, protects upper removeable cartridge disc from any
write operations.

DRIVE POWER indicator lamp.

Lights when the disc power supply has been interconnected to the disc drive and the disc power supply POWER
switch is set to ON.

LOAD/UNLOAD switch.

Turns disc drive spindie motor on and off (on in the LOAD position and off in the UNLOAD position). When set
to LOAD (on) the front panel interlocks are energized, preventing entry to the removeable disc cartridge. In the
UNLOAD (off) position the spindle motor is stopped and the front panel can be opened to load or change a disc
cartridge.

Air filtration screen.

Coarse filtration screen for the disc drive.

Fuse holder.

Fuse protection for the blower motor. Fuse rating is 1 amperes.

Fuse holder.

Fuse protection for the spindle motor. Fuse rating is 4 amperes.

Power interconnect cord.

120 Vac power interconnect cable interconnecting with the disc power supply.

DC interconnect terminal.

Tie point for +5, £12 and *24 Vdc supply voltages to the disc drive from the disc power supply.

Absolute filter.

A 0.3 micron filter for the disc drive.

Connector.

Extender or termination printed-circuit assembly connector.

Connector.

Extender printed-circuit assembly connector.

Figure 3-1. Disc Drive Front and Rear Panel Features (Sheet 2 of 2)
3-3/3-4






7900A

Theory of Operation

SECTION 1V

THEORY OF

4-1. INTRODUCTION.

4-2. This section describes the overall mechanical and
electrical characteristics of the disc drive. Detailed functional
descriptions are also provided and are complemented by an
overall block diagram.

4-3. MECHANICAL AND ELECTRICAL
CHARACTERISTICS.

4-4. The Hewlett-Packard 7900A Disc Drive is a ran-
dom access, mass storage device designed for use with small-
to medium-sized computing systems. Through the use of re-
moveable and interchangeable single disc cartridges, the disc
drive provides the using system with access to large volume
data storage, as well as fast, random access storage for high-
activity programs and data. The disc drive utilizes inter-
changeable front-loading single disc cartridges capable of
storing up to 2.5 million bytes of information. Data storage
areas on the disc may be addressed in direct fashion. A sep-
arate magnetic head is used for each disc surface to retrieve
existing data, or to record new data.

4-5. The disc drive with a removeable disc, in combina-
tion with a non-removeable disc, stores up to five million
bytes of information. Both discs are served by the same
moving actuator. The removeable single disc is mounted in a
protective cartridge which acts as a guide during loading.
When mounted in the drive, the disc is free to rotate within
the cartridge. At operating speed, the heads are placed in
flying position by a mechanical head-loading mechanism.
An electromagnetically actuated carriage moves the heads
to any one of 203 cylinder positions. The carriage assembly
is supported on ball bearings which are spring loaded against
stainless steel rails. Disc addressing and head selection are
under the control of the using system.

4-6. The disc drive interfaces directly with the using
system controller (HP 13210A Disc Drive Interface Kit for
HP 2100 Series Computers) and receives all data inputs di-
rectly from the using system processor interface. Similarly,
all data and data status signals are either sent directly to the
using system, or are transmitted to the using system through
the controller.

4-7. There are three major functions the disc drive per-
forms:

a. It supplies a medium of data storage.

b. It supplies a mechanism of data storage and re-
trieval.

c. It supplies fast, accurate access to any desired stor-
age location.

OPERATION

4-8. The medium through which the data is stored is in
a thin layer of magnetic material on the surface of a disc
platter.

4-9. The mechanism of data storage and retrieval is ac-
complished by using a ferromagnetic read/write head sus-
pended over the surface of the disc.

4-10. The means of access to this data is by a head-
carriage assembly (see figure 4-1) that positions the read/
write heads over the addressed cylinder. The carriage assem-
bly consists of a coil of wire, free to move within the field
of two permanent magnets. In essence, the coil and the mag-
net form alinear motor which moves the carriage assembly,
just as a voice coil moves the diaphragm in a speaker.

4-11.  The head support arms are attached to the carriage
assembly. Accurate positioning of a head over a track is ac-
complished by positioning the carriage with a signal gener-
ated from an extremely accurate optical transducer. Due to
the high carriage speeds, a velocity transducer is also attached
to the carriage. Carriage velocity feedback is required for
proper servo control.

4-12.  The heads are moved to take maximum advantage
of the storage capacity. There are 203 cylinders, i.e., unique
positions of the carriage assembly. That part of the carriage
assembly which distinguishes one cylinder from the next is
the encoder assembly. One part of the encoder detects a
reference point, called the home position, which is labeled
cylinder 0. The rest of the encoder generates a very accurate
positioning signal. This signal is used to move the head to
the center of the desired cylinder, and it is also used to up-
date the current track address indicator whenever the head
moves from one cylinder to the next.

4-13. The disc is rotated beneath a read/write head by
means of a pulley, belt, and spindle motor. (See figure 4-1.)
The spindle motor control circuitry controls the application
of power to the spindle motor — ac power for starting the
motor, dc power for stopping the motor, and no power at
all when exchanging disc cartridges or when the drive is
otherwise not ready for use.

4-14. Attached to each disc hub is a short, thin-walled
skirt with slots cut in it. This slotted skirt, together with a
photocell assembly for detecting the slots, is the means for
detecting angular position. If radial lines were drawn through
the slots, the disc would be divided into 24 equal pie-shaped
wedges. The area of the disc which passes beneath a read/
write head from one radial line to the next is called a sector.
The sectors are numbered from 0 to 23. The controller sends
the desired sector address to the disc drive, and the sector
detect circuitry compares the desired address with the ac-
tual position of the disc. This comparison signal is part of
the dynamic status sent to the controller and is used to start
data transfer.

4-1
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Figure 4-1. Disc Drive Overview

4-15. A complete address specifying a sector consists of
an appropriate selection for each of the levels in figure 4-2.
There are not enough signal lines to send the entire address
to the disc drive at once, so the address is broken into three’
parts. First, two signal lines are dedicated to selecting the
disc drive (level 1). Next, eight signal lines are used to select
the cylinder (level 2). Finally, the same eight lines select the
head and sector (levels 3 and 4).

4-16.  The spring action of the head supporting arm forces
the head toward the surface. The air pressure created by
the rotating disc forces the head away from the disc. The
two forces are in equilibrium when the head is suspended at
the proper height for reading and writing. The controller se-
lects one of the four heads at the same time that it selects
the starting sector.

4-17. DETAILED FUNCTIONAL
DESCRIPTION.

4-18.  An overall block diagram of the drive functions is
shown in figure 4-4 at the end of this section.

4-19. INPUT RECEIVERS AND GATING.

4-20.  Each one of the input lines, the “not” Set Cylinder,
“not” Outbus, “not” Select, “not” Set Head, and “not”
Control lines from the controller (computer) to the disc
drive, is applied to an inverter which senses the level (whether
high or low) of the line. The outputs of these receivers are
then fed to logic circuits throughout the disc drive. (See
figure 4-4.) The receiver presents a single load to each line
and, in effect, isolates the input line from the disc drive
circuits.

4-2

4-21. Logic operations performed by the input receivers
and gating circuits include select gating and the combining
of other inputs to produce seek home and gate status func-
tions.

4-22.  POSITION ENCODER.

4-23.  Position detection within the disc drive is accom-
plished by means of the photo-optical encoder. The light
source, reticle, and photovoltaic cells are mounted on the
casting. The encoder plate is attached to the carriage and
moves with it. Both the encoder plate and the reticle are
made of glass, with plated chrome lines. The width of the
lines is 0.005 inch, and the space between the lines is also
0.005 inch. The encoder plate has a continuous 2-1/2 inches
of lines and spaces, giving about 250 lines. Also on the en-
coder plate is a solid strip used as a reference for track 0.
The reticle contains four groups of lines, each group con-
taining 15 lines. As the encoder plate lines move past the
reticle lines, the lines are either in phase or out of phase
with each other. When the lines are in phase, light is allowed
to pass through both the grid and the reticle to the photo-
voltiac cells. When they are out of phase, no light can pass
through.

4-24. POSITION ENCODER CIRCUITS.

4-25. The encoder assembly supplies three types of in-
formation to the position control electronics. The solid strip
on the encoder plate and the associated photovoltaic cell
provide reference information. The end of the strip indi-
cates the center of cylinder zero. If an address error occurs,
the controller will have the drive search for this reference
point. After the home (cylinder zero) position is found, nor-
mal operations can resume. Consecutive lines from the home
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position correspond to consecutive cylinders on the disc.
The encoder plate and its associated photovoitaic cells pro-
vide the information signals that indicate that the carriage
is moving from one cylinder to one of the two adjacent
tracks. From these same signals is derived the direction of
movement information. The reticle has two functional
groups of lines. The associated photovoltaic cell outputs are
called channel A and channel B. There is a 90-degree phase
difference between them when compared with the encoder
plate lines. The result is that carriage movement in one
direction causes channel B signal to lead channel A signal by
90 degrees while movement in the other direction causes B
to lag A by 90 degrees. This is the source of information on
direction of movement.

4-26.  Every alternate zero crossing of the channel A sig-
nal indicates the center of a cylinder. The positioning elec-
tronics uses these zero crossings during the positioning oper-
ation to update the current position of the heads. The ac-
curacy of positioning is such that a seek is repeatable to
within 100 microinches at a given temperature.

4-27.  The channel C or cylinder zero photocell signal is
sensed for three conditions; one, that the carriage is beyond
cylinder zero and in the unloaded direction; two, that the
carriage is at cylinder zero; and three, that the carriage is
beyond cylinder zero in the loaded direction.

4-28. SET ADDRESS AND VELOCITY COMMAND
LOGIC.

4-29.  An eight-bit latch stores the desired cylinder ad-
dress sent from the computer. An eight-bit up-down counter
working from the encoder-derived pulses stores the instan-
taneous cylinder location of the carriage. The outputs from
the eight-bit latch and the eight-bit up-down counter are
then applied to an eight-bit adder in a way that the adder
output is a binary number equal to the difference between
the two inputs. For example, if the computer sets 150 into
the seek register and the disc carriage is sitting on cylinder
25, the adder output will be +125. As the carriage moves
closer to cylinder 150, the adder output number gets smaller
and smaller until it becomes zero when the two match.

4-30. A digital-to-analog converter takes the binary out-
put from the adder and converts it into a voltage that is pro-
portional to the distance the carriage is away from its destin-
ation. The voltage is sent to the servo amplifier, where it
commands the carriage to travel at a certain velocity; fast
when it is far away and progressively slower as it approaches
its destination.

4-31. SERVO AMPLIFIER.

4-32.  The servo power amplifier controls the current to
the linear actuator which positions the head carriage over
the disc. The amplifier is connected in a current-feedback
configuration to provide a high-impedance current source
for the linear motor coil.

4-4
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4-33. VELOCITY TRANSDUCER.

4-34.  The velocity transducer measures the linear velocity
of the head carriage assembly. The transducer consists of
two parts, a cylindrical coil assembly and a high coercive
force permanent magnet. The coil is mounted in the center
of the linear motor assembly and the magnet is attached to
the carriage assembly by a support rod. The motion of the
magnet through the coil generates a voltage whose magni-
tude is proportional to the linear velocity and whose polarity
indicates the direction of motion. This voltage, which is
proportional to velocity, is used in the head-carriage motion
control servo system to precisely control the system during
a seek operation.

4-35. SECTOR TRANSDUCER.

4-36.  The sector transducer supports a light and photo-
cell on opposite sides of a slotted skirt that extends down-
ward from the disc hub. As the hub rotates, light passes
through the slots and falls on the photocell which in turn
produces electrical pulses which are amplified and fed to the
sector logic circuits.

4-37. SECTOR LOGIC.

4-38. Each revolution of the disc produces 24 equally
spaced sector pulses and one index pulse which follows
the “0” sector pulse by about a third of a sector space.
Figure 4-3 is a breakdown of the sector logic.

4-39.  Pulses arrive from the upper and lower sector trans-
ducers and are processed by a pair of one-shots to separate
the index pulses from the sector pulses. An adjustable time
delay is also used on the upper (removable) disc signal to
permit alignment of the pulses with the disc data.

4-40.  Sector pulses are fed to the inputs of divide-by-24
counters. The corresponding index pulse initially resets each
counter to zero. The five output bits from one or the other
of these counters are then fed to one side of a comparator.

4-41.  The output of the head and sector address register
is fed to the other side of the comparator. The desired head
and sector address is entered into this register by the com-
puter. The head address portion is used to select one of two
counters. Either one of the upper or lower counters feed
the comparator. The sector position is compared with the
counter output and when they match, a high Sector Com-
pare output signal is produced.

4-42. The head address also gates either the upper or
lower sector pulses to a 24-microsecond one-shot which
generates the Sector Pulse output.

4-43. SPEED SENSE.

4-44.  Sector pulses from the lower disc are used to sense
two thresholds of spindle speed. One senses when the disc
is about 80 percent of nominal speed and the other senses
when the disc is below about 0.2 percent of nominal speed,
or virtually stopped.



7900A

Theory of Operation

7900-153A

SECTOR/ INDEX
INDEX >
SEPARATOR
UPPER o] ADJUSTABLE - 24
Sooeeh DELAY - COUNTER
TRANSDUCER SECTOR
ONE
SHOT
ONE » SECTOR
SWITCH SHOT PULSE
SECTOR/
INDEX
LOWER SEPARATOR | SECTOR swiTeH
SECTOR _zere - -
TRANSDUCER COUNTER '
ONE -
SHOT INDEX
CoMPARE  f—m 200 e
HEAD }ADDRESS
HEAD AND SECTOR
ADDRESS
REGISTER
L"\/_'J
SET HEAD f
AND SECTOR OUTBUS LINES

Figure 4-3. Sector Logic Breakdown

4-45.  The 80 percent threshold uses a pair of flip-flops
controlled by a retriggerable one-shot which is clocked by
the sector pulses. It requires two consecutive pulses with
spacing less than the nominal 80 percent period to establish
the up-to-speed condition. The less than 0.2 percent circuit
uses a single retriggerable one-shot with a period of about
0.75 second.

4-46. DISC DRIVE CONTROL LOGIC.

4-47.  The disc drive control logic includes a variety of
functions which coordinate operation of the carriage posi-
tioning servo with the rest of the system.

4-48.  Control of the servo relay, which connects the coil
to the power amplifier, is accomplished by the disc drive
control logic. Closure of this relay requires that all interlocks

are clear, the disc is up to speed, a start-up time delay has
elapsed, and there is not a drive fault condition. Drive fault
is sensed when the carriage fails to complete a move within
a certain time interval, or when the read/write electronics is
unsafe.

4-49.  The logic to position the carriage at cylinder zero,
either by computer command or on initial load, is accom-
plished by the disc drive control logic, as is the status infor-
mation of Drive Ready and Access Ready.

4-50. LOAD SWITCH.

4-51. The LOAD/UNLOAD switch indicates the opera-
tional status of the disc drive. In the UNLOAD position the
drive motor and circuitry are not activated and in the LOAD
position, the drive motor and circuitry are activated.

4-5
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4-52. SPINDLE MOTOR CONTROL LOGIC.

4-53. The spindle motor control logic determines when
and what power is applied to the spindle motor. This may be
no power (off), ac to make the motor run, or dc to make the
motor brake.

4-54. To make the motor run requires that the LOAD/
UNLOAD switch be in the LOAD position, that all inter-
locks are clear, that the carriage is retracted, and that the
brake relay is open. Once the motor has started, it will con-
tinue to run until the LOAD/UNLOAD switch is in the UN-
LOAD position or one of the interlocks are set, regardless
of the state of the other conditions.

4-55.  When the switch is in the UNLOAD position, ac
power is removed from the motor. After the carriage has re-
tracted, the logic commands the brake relay to transfer the
motor to the dc circuit. After a short time delay, which al-
lows the contacts to settle, the de circuit is turned on. When
the speed-sense circuit indicates that the spindle has stopped,
the dc is slowly turned off and after another time delay, the
brake relay is allowed to return the motor to the ac circuit.
If the LOAD/UNLOAD switch is set to LOAD while the
motor is braking, the spin down sequence will continue until
the spindle has completely stopped. Then the motor will
start to run again.

4-56. MOTOR AND BRAKE CONTROL.

4-57.  The motor and brake control implements the spin-
dle motor control functions commanded by the spindle
motor logic section.

4-58. A brake relay switches the motor windings to either
the ac drive circuit or the dc drive circuit.

4-59. The ac drive circuit uses a zero-crossing detector
which minimizes RF interference. The logic section ener-
gizes a relay which in turn controls the zero-crossing trigger
circuit.

4-60. The dc circuit uses an emitter-follower to drive the
motor from the +24 volt supply. An RC circuit on the
emitter-follower input provides for gradual rise and fall of
current in the motor.

4-61. OUTPUT DRIVERS AND GATING.

4-62. The output drivers and gating circuitry contain the
gating and drivers for the status output lines. “Not” Drive
Ready, “not” Access Ready, Sector Pulse, and Sector Com-
pare are gated onto their respective lines whenever the disc
drive is selected.

4-63.  First Status, Seek Check, Data Protect, Override
and Drive Unsafe are gated onto controller lines Inbus 0
through 4, respectively, whenever the disc drive is selected
and ‘“‘not” Qutbus 7 is low.
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4-64.  Attention status appears on the inbus line corre-
sponding to the disc drive address when “‘not” Outbus 6 is
low.

4-65. STATUS LOGIC.

4-66.  The status logic contains latch circuits for produc-
ing the status bits Attention, Seek Check and First Status.

4-67.  Attention is set high everytime a seek has been
completed and Access Ready comes high. It is cleared when-
ever a gate status command is received or when ‘“not’ Set
Cylinder goes low. The I/O must request Attention by mak-
ing “not” Outbus 6 go low.

4-68. Seek Check comes high whenever the computer
tries to command an illegal cylinder or sector address or
issues a seek command while the carriage is in motion. It is
cleared whenever the next valid seek command is issued.

4-69.  First Status is made high whenever the machine is
loaded and ‘“‘not” Drive Ready goes low. It is cleared at the
end of a gate status command and remainslow until the next
time “not” Drive Ready goes high and then goes low.

4-70. DATA PROTECT LOGIC.

4-71. The data protect logic includes the front-panel
operated surface protect function and the read/write fault
interlocks. The surface protect function allows the opera-
tor to inhibit writing and erasing on the upper and/or lower
discs to protect data already written. Surface protect is op-
erated by two sliding switches located below the interchange-
able disc cartridge, visible and accessible only when the disc
drive door is open. When surface protect is in effect, the ap-
propriate front panel indicator will be lit.

4-72.  The read/write fault interlocks consist of sensing
circuitry and logic to protect against hardware failures and
software mistakes that could destroy data written on the
discs. Seven illegal conditions are looked for, and any one
condition will set one or more flip-flops on the read/write
control assembly. When any flip-flop is set, the servo relay
is de-energized. When this happens, the linear motor coil is
switched to the +5 volt supply and the retract batteries
through the carriage retracted switch. This causes the car-
riage to fully retract until the carriage retracted switch is
transferred. During a drive fault retract condition with the
power up, battery charge is conserved by decoupling the
batteries from the +5 volt supply. This is accomplished by
the diodes in series with the +5 volt supply and the battery.
Whenever any flip-flop is set, a drive fault indicator on the
front panel will illuminate. Test points on the read/write
control assembly and indicators on the disc service unit per-
mit checking the status of the flip-flops for determination
of the fault condition. The illegal combinations are given in
table 4-1; referenced test points are shown in figure 5-32.
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Table 4-1. Read/Write Fault Conditions

ILLEGAL

CONDITION A10TP3 | A10TP2 | A10TP4
Straddle erase current 1 0 0
flowing without an
erase gate.
A write gate without 0 1 0
straddle erase current.
Simultaneous read 1 1 0
gate and erase gate.
More than one head 0 0 1
selected at once.
A write gate without 1 0 1
ac write current
(data).
DC write current 0 1 1
without a write gate.
An erase gate without 1 1 1
an Access Ready
signal.

4-73.  Sensing circuits are located on the preamplifier as-
sembly to detect erase current and multiple head select.
Outputs from the preamplifier assembly go to sensing cir-
cuits on the read/write control assembly to detect ac and dc
write currents.

4-74.  There are three delays incorporated in the read/
write interlocks to ensure legitimate fault conditions. The
three propagation delays that are compensated for are:

a. Erase Detect with respect to the positive-going
edges of Erase Gate and Write Gate.

b. AC Write Current with respect to the positive-going
edge of Write Gate.

c. DC Write Current with respect to the positive-going
edge of Write Gate.

4-75. FORMAT SWITCH.

4-76. The format OVERRIDE/PROTECT switch is lo-
cated on assembly A2 behind the front filter panel. The
switch is used in conjunction with the HP 13210A Disc
Drive Interface Kit to allow or prevent changing the ad-
dress field of a sector.

Theory of Operation

4-77. READ/WRITE CONTROL.

4-78.  The read/write control assembly receives the Read,
Write, and Erase signals on the outbus lines. These com-
mands are gated appropriately with unit select, control, and
surface protect, so as to enable read (when the unit is selected
and read is requested) and to enable write and erase (only
when the unit is selected, the surface addressed is not pro-
tected and write and erase is requested) and to enable erase
(only when the unit is selected; the surface addressed is not
protected and erase is requested).

4-79. Both Write Data and Read Data pass between the
drive controller and the read/write control assembly on a
single transmission line pair. This line is terminated at the
drive end by resistors on assembly A20 which plugs into the
unused interface connector. On the read/write control as-
sembly, the transmission line is connected to both a line
driver and line receiver. During a selected write gate, the
line receiver transfers data from the transmission line to the
write toggle. During a selected read gate, the line driver
transfers data from the zero crossing detector to the trans-
mission line.

4-80. READ/WRITE HEADS.

4-81.  There is one read/write head for each disc surface.
Each head consists of a gapped ferrite core, mounted in a
ceramic disc or shoe. The head is gimbaled and contoured to
fly, supported by a thin cushion of air, over the surface of
the disc. Electrically, each head consists of three coils, each
with one end connected to a common point. Two of these
coils are wound on the ferrite core and polarized in a manner
that the common point acts as the center tap of a single coil.
These two coils are used for both writing or reading data by
producing or detecting magnetic flux across the gap in the
ferrite head. The third coil is wound on a strap that strad-
dles the ferrite head and is used to straddle erase. This erase
strap produces two gaps, on either side and slightly behind
the data gap. The straddle erase gaps are parallel to the direc-
tion of rotation of the disc while the data gap is normal to
the direction of rotation. The straddle erase gaps apply a dc
magnetic field to the disc to erase the edges of the data track
during write operations. This provides an erased band be-
tween data tracks and prevents the head from seeing read
data from the adjacent tracks (in case of small registration
errors between the head and data track). The straddle erase
winding is not used during the read operation.

4-82. SELECT LOGIC.

4-83. Head address data is taken from the head address
register on the sector assembly. The data is then encoded
on the read/write control assembly and sent to the four
head switches on the preamplifier assembly. The four head
switches provide a positive voltage to the common point of
the selected head and maintain a negative voltage on the
common points of the non-selected heads. The voltages bias
switching diodes that connect the selected head to the read
amplifier and write drivers.
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4-84. READ AMPLIFIER/WRITE DRIVER.

4-85.  The following are the primary functions of the pre-
amplifier assembly. With a Write Enable command from the
read/write control assembly, a precise write current source
is turned on and field-effect transistor (FET) switches turn
off the input to the read preamplifier. The write data comes
from the read/write control assembly on two complemen-
tary lines, each controlling a switching transistor which con-
nects the current source through switching diodes to one
winding of the selected head. With each clock or data bit,
the write data lines toggle, turning off one head winding and
turning on the other. Current is directed from the common
point, through the winding, head switching diodes, write
switching transistor, and write current source to the nega-
tive supply. Another switching transistor lowers the write
current source by about 20 percent for cylinders greater

7900A

than 127. This optimizes the write characteristics over the
disc. When write enable is low, the preamplifier is connected
to the selected head by the FET switches and the head select
diodes.

4-86. The write driver is isolated by back-biased diodes.
The read amplifier consists of totally balanced differential
circuitry. It includes a preamplifier, a fourth-order low-pass
filter, a differentiator, and a buffer-amplifier. The filter at-
tenuates noise and higher harmonic components and the dif-
ferentiator converts the data from representive peaks to rep-
resentive zero crossings. The output of the buffer amplifier
goes to the zero crossing detector on the read/write control
board. The zero crossing detector uses two comparatoss,
phased oppositely across the input. The positive-going trans-
itions at each comparator are gated and added, forming the
output data.



T900A

SIGNAL LINE

FUNCTION

SIGNAL LINE

FUNCTION

Set Cylinder

This pulse samples Outbus O thru 7 for a new cylinder address. The address is stored in a
register within the disc drive, and movement of the carriage to the new location is started.
This movement is called a seek. See figure 15 for timing diagram.

Outbus 0

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.
This part of the head address is stored in a register within the disc drive by Set Head.

This is part of the memory control. This signal must be maintained by the disc drive con-
troller during the entire memory operation.

Drive Unsafe

This status bit shows that it is not safe to use the disc. It is high if an illegal memory opera-
tion was attempted, or if some of the read/write circuitry failed, or if a seek operation did
not finish within 850 milliseconds. The disc drive cannot be used until this condition is
cleared. It is cleared by turning off the spindle motor (LOAD/UNLOAD switch on front
panel) or by connecting the disc service unit which will analyze the error condition. This
signal appears on the Inbus 4 line of the addressed disc drive when Outbus 7 is low.

Outbus 1

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.
This part of the head address is stored in a register within the disc drive by Set Head.

This is part of the memory control. This signal must be maintained by the disc drive con-
troller during the entire memory operation.

Data Protect

This bit indicates the status of the write protect switches on the front panel of the disc
drive. It is high if the surface selected by the head address is protected against writing; it
is low if the surface is not protected. This signal appears on the Inbus 2 line of the ad-
dressed disc drive when Outbus 7 is low.

Outbus 2

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.

This is part of the memory control. This signal must be maintained by the disc drive con-
troller during the entire memory operation.

Format

When in the OVERRIDE position, this switch puts a low signal on Inbus 3. When the con-
troller receives an Initialize Data command, it checks this line: if it is low, it executes the
command; if it is high (i.e., switch in PROTECT position),. the command channel flag is
set and no attempt is made to execute the command.

Sector Pulse

A 24 microsecond pulse at the beginning of each sector. There are 24 pulses per revolu-
tion of the disc.

Outbus 3

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.

This part of the sector address is stored in a register within the disc drive by Set Head.

Outbus 4

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.

This part of the sector address is stored in a register within the disc drive by Set Head.

Outbus 5

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.

This part of the sector address is stored in a register within the disc drive by Set Head.

Sector Compare

This status bit shows the results of a continual comparison between the current sector po-
sition of the disc drive and the address held in the sector address register within the disc
drive (refer to Set Head above). It can be interpreted in either of the following two ways:
1. Itis high during the sector before the addressed sector.
2. Itis high during the addressed sector.

it is low during the rest of the revolution of the disc.

Outbus 6

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.
This part of the sector address is stored in a register within the disc drive by Set Head.

Enables the Attention status bits of all four disc drives to appear on Inbus O thru 3lines.

Drive Ready

This status bit indicates that the disc is ready for use; i.e., the heads are over the discs and
read/write operations can take place. It becomes low if any one of the conditions neces-
sary for safe operation of the disc drive becomes low.

Outbus 7

This part of the cylinder address is stored in a register within the disc drive by Set Cylinder.
This part of the sector address is stored in a register within the disc drive by Set Head.

Enables the First Status, Seek Check, Surface Disable, +6V, and Drive Unsafe status bits
of the currently addressed disc drive to appear on Inbus O thru 4 lines, respectively.

Access Ready

This status bit indicates that the heads are positioned over the desired cylinder. The ad-
dress of this cylinder was previously stored in the cylinder address register within the disc
drive by the Set Cylinder line. It becomes low with the leading edge of the Set Cylinder
pulse, and it becomes high 3 milliseconds (head-settling time) after the new cylinder
position is reached.

Select 1

Select 2

Most significant bit of the drive address.
Least significant bit of the drive address.

These two lines contain the binary-coded logical address of a disc drive. Each one of the
four disc drives decodes the address. Only the addressed disc drive will respond to com-
mands and return status. These signals are levels, not pulses, and must be maintained dur-
ing the entire disc drive operation.

Set Head

This pulse samples Outbus 0 thru 7 for new head and sector addresses. The addresses are
stored in a register within the disc drive, and comparison of the new (desired) sector ad-
dress with the current sector position of the disc drive is started. See figure 15 for timing
diagram.

Control

This line enables the memory function specified by Outbus 0, Outbus 1, and Outbus 2.
The Control signal must remain false during the entire data transfer. If Outbus 7 is low
when Control is low, then the Attention flip-flop (see below) on the currently addressed
disc drive will be cleared.

inbus O = OUTBUS 6 * ATTENTION + OUTBUS 7 » FIRST SEEK « DRIVE ADDRESS
~—
(for disc drive 0) (Select 1 & 2 decoded)
inbus 1 = OUTBUS 6+ ATTENTION + OUTBUS 7 « SEEK CHECK « DRIVE ADDRESS
(for disc drive 1) (Select 1 & 2 decoded)
Inbus 2 = QUTBUS 6+« ATTENTION + OUTBUS 7 « SURFACE DISABLE » DRIVE ADDRESS
(for disc drive 2) (Select 1 & 2 decoded)
inbus 3 = OUTBUSG-C’TENHON +OUTBUS 7+ +5V ¢« DRIVE ADDRESS
(for disc drive 3) (Select 1 & 2 decoded)
+5V This signal appears on the Inbus 3 line of the addressed disc drive when Outbus 7 is low.
Inbus 4 = OUTBUS 7 » DRIVE UNSAFE « DRIVE ADDRESS (Select 1 & 2 decoded)
nbus 5 This status line indicates that only this disc drive has been selected.

R/W Data 1
R/W Data 2

These two lines constitute a bi-directional differential pair of signal lines (figure 16, sketch
C). The signal transferred in either direction is a combination of data multiplexed with a
data recovery clock.

Attention

This status signal becomes high when a seek (head movement to new position) is success-
fully completed. It is cleared by: CONTROL * OUTBUS 7 ¢ DRIVE ADDRESS (Select 1
and 2 decoded). This signal appears on Inbus 0, 1, 2, or 3 when Outbus 6 is high.

First Status

This status bit only becomes high when Drive Ready changes from false to true. It be-
comes false when Attention is cleared (refer to Attention above). This signal appears on
the Inbus 0 line of the addressed disc drive when Outbus 7 is high.

Seek Check

This status bit indicates that an illegal addressing function was attempted. The illegal func-
tions which make it high are:

1. Cylinder address > 203.
2. Sector address >24.

3. A seek was attempted while another seek was still in progress.

The status bit is cleared by a seek home operation. This signal appears on the Inbus 1 line
of the addressed disc drive when Outbus 7 is low.
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Maintenance

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains disc drive preventive mainte-
nance information, maintenance precautions, general repair
information, a list of required test equipment, performance
tests, adjustment procedures, troubleshooting information,
parts lists, parts location diagrams, and schematic diagrams.

5-3. PREVENTIVE MAINTENANCE.

CAUTION

Disc drive cleanliness cannot be over-emphasized.
The preventive maintenance schedule in table 5-1
gives the maximum time between intervals.
Various user environments may require acceler-
ated intervals to prevent catastrophic failures.

5-4, The disc drive is designed for a minimum of main-
tenance. Table 5-1 lists the schedules for periodic inspection
and cleaning of the unit. When the disc drive is placed in a
severe environment, a greater frequency of preventive main-
tenance may be required (an environment which has an
unusual amount of dust, smoke, oil vapor, etc is considered
severe). The paper in the absolute filter is normally white; it
should be changed once a year in normal computer room en-
vironments; however, if it is observed to have discolored
significantly (dark brown or gray), it should be changed im-
mediately. To change the absolute filter proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position and wait for DOOR UNLOCKED indicator to light.
Remove drive power to the disc drive at the disc power sup-
ply by setting the disc power supply POWER switch to OFF.

b. Remove the two screws on the side of the absolute
filter. Remove the front and rear filter clamps.

c. Remove the locknuts on the rear of the absolute
filter. Remocve the filter bracket.

d. Remove the absolute filter.
e. Install a new absolute filter (part no. 3150-0225).

f. Restore the filter bracket and finger tighten the
locknuts.

g. Restore the front and rear filter clamps and moder-
ately tighten the two side screws.

h. Tighten all locknuts and screws.

CAUTION

Do not remove the disc drive top and bottom
covers in severe environments. An environment
free of dust, smoke, oil vapor, etc is necessary
to protect against internal disc drive contamina-
tion when the covers are removed.

Do not run the disc drive for extended periods
without the front filter as this will put an ab-
normal load on the absolute filter. Also, do not
run the disc drive without an absolute filter as
severe head-disc interference may result.

5-5. INSPECTION.

5-6. A bi-monthly inspection for contamination, wear,
damage, looseness, malfunction, missing parts, and power
supply voltages should be performed on the following assem-
blies:

a. Inspect read/write heads for contamination and
damage.

b. Inspect carriage rails and bearings for contamina-
tion, wear, and damage.

¢. Inspect encoder plate for contamination and wear.

d. Inspect spindle and linear motor for contamination
and looseness.

e. Inspect front door filter for contamination.
f. Inspect front door for contamination.

g. Inspect absolute filter for contamination and pos-
sible replacement.

h. Inspect casting and cartridge receiver for contam-
ination and damage.

i. Inspect drive belt for wear and possible replace-
ment.

j. Inspect all hardware for looseness or missing parts.

k. Inspect cables and connectors for damage or loose-
ness.

1. Inspect spindle discharge contact for looseness.

m. Check voltages from power supply for correctness.
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Table 5-1. Preventive Maintenance Schedule
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ITEM

SCHEDULE

2 MONTHS

6 MONTHS

12 MONTHS

Read/write heads

Clean with Kimwipes and fil-
tered 91% isopropyl alcohol.
(Refer to paragraph 5-12.)

Carriage rails

a. Clean with Q-tips and
filtered 91% isopropy!
alcohol. (Refer to para-
graph 5-14.)

b. Inspect bearings for wear
and ease of rotation.
(Refer to paragraph 5-14.)

Encode plate

Clean with Q-tips and filtered
91% isopropy! alcohol. (Refer
to paragraph 5-16.)

Spindle

a. Clean with masking tape
by pressing sticky side to
exposed surface. (Refer to
paragraph 5-22.)

b. Inspect bearings for wear
and ease of rotation. (Refer
to paragraph 5-22.)

Linear motor

Clean with masking tape by
pressing sticky side to ex-
posed portion of coil. (Refer
to paragraph 5-22.)

Front door filter

Clean with vacuum cleaner.
(Refer to paragraph 5-18.)

Casting and cartridge
receiver

Clean with Kimwipes and
filtered 91% isopropy! alcohol.
(Refer to paragraph 5-24.)

Drive belt

Inspect for wear and possible
replacement.

Power Supply

Check output voltages. Adjust
if necessary.

Alignment of ali
adjustable parameters

Check and adjust if necessary.
(Refer to paragraph 5-35.)

Absolute filter

Inspect for contamination.
Replace if dirty. (Refer to
paragraph 5-4.)

Replace.

Lower disc assembly

Remove and clean with Kim-
wipes and filtered 91%
isopropy! alcohol. (Refer to
paragraph 5-12.)

Static discharge
contact

Inspect for looseness.

Replace.
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n. Inspect door guide rails for wear and damage.

o. Inspect lamps and switches for proper operation.

5-7. Periodic checks should be made on the overall filter
system effectiveness. To check the effectiveness, proceed as
follows:

a. Turn on disc drive power supply; the disc drive
DRIVE POWER lamp should turn on.

b. Set the disc drive LOAD/UNLOAD switch to the
UNLOAD position. The DRIVE READY lamp should be
off.

c. Wait for the DOOR UNLOCKED indicator to light
and open the disc drive front door.

d. Remove the disc cartridge and check for a positive
discharge of air from the front left side of the disc drive.

e. If no air flow can be felt (especially over the duct
on the left hand bottom side of the receiver), clean the front
filter and replace the absolute filter.

5-8. CLEANING.

5-9. Cleaning should be performed bi-monthly or when-
ever an inspection procedure (paragraph 5-6) uncovers disc
drive contamination.

5-10.  The disc drive should be kept free of dust, mois-
ture, grease, and foreign matter to ensure trouble-free opera-
tion.

5-11.  Required cleaning materials include Kimwipe tis-
sues and filtered 91 percent isopropyl alcohol, part no.
1535-1432.

CAUTION

Do not substitute any other brand of tissue
since many contain contaminating oils and leave
a residue that may cause damage. Also, do not
substitute any other type of alcohol since many
types contain impurities.

5-12. READ/WRITE HEADS AND LOWER DISC
ASSEMBLY. Kimwipe tissues, a head cleaning tool, filtered
91 percent isopropyl alcohol, and an inspection mirror are
required for cleaning the heads.

5-13.  To clean the read/write heads, proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position, Wait for the DOOR UNLOCKED indicator to light
and remove the disc cartridge. Remove drive power to the
disc drive at the disc power supply by setting the disc power
supply POWER switch to OFF.

b. Remove the disc drive top cover and cartridge re-
ceiver. Remove the bottom cover section nearest the back of
the disc drive. Remove the lower head access cover.

c. Fold one Kimwipe tissue (Type 900-S) into a rec-
tangle (approximately 1 by 5 inches) and wrap it over the

Maintenance

rounded edge of the head cleaning tool. A paper clip can be
used to secure the Kimwipe to the tool for ease of handling.
(See figure 5-1.)

CAUTION

Do not substitute any other brand of tissue
since many contain contaminating oils and leave
a residue that may cause head damage.

d. Dampen (do not saturate) the Kimwipe with the
filtered 91 percent isopropyl alcohol, part no. 1535-1432.

CAUTION

In making finger contact with the head and head
assembly, note that the head shoes are mounted
on fragile gimbals and that excessive force can
cause damage to the heads.

Do not attempt to move the carriage assembly
since the heads will mechanically load, resulting
in disc and/or head damage.

e. Clean the upper pair of heads first. This is accom-
plished by placing the tissue-covered tool between the head
pair and gently wiping the head surfaces. Use the inspection
mirror to confirm that all signs of oxide contamination are
removed.

f. Remove the lower disc assembly (6-month intervals
only).

g. Clean the recording surfaces using Kimwipes and
filtered 91 percent isopropyl alcohol. While spinning the
disc assembly, wipe the surfaces from the inside to the
outside edge.

h. Clean the lower pair of heads from the bottom of
the disc drive. The procedure is the same as in step e. When
cleaning heads with lower disc assembly installed, care must
be taken when inserting the spoon between the heads due
to the limited working space available.

i. Replace the lower disc assembly.

j- When the heads have been cleaned, remove all clean-
ing tools and replace cartridge receiver, disc drive top, bot-
tom, and access covers. Ensure the rubber apron on bottom
of receiver hangs freely.

k. Restore the disc drive to operational status.

5-14. CARRIAGE RAILS AND BEARINGS. The re-
quired carriage rails and bearings cleaning materials include
Kimwipe tissues and filtered 91 percent isopropyl alcohol.

5-15. To clean the carriage rails, proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position, Wait for DOOR UNLOCKED indicator to light and
remove the disc cartridge. Remove drive power to the disc
drive at the disc power supply by setting the disc power sup-
ply POWER switch to OFF.

5-3
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PAPER CLIP

7900-151A

FOLDED
KIMWIPE

Figure 5-1. Head Cleaning Tool

b. Remove the disc drive top cover and cartridge re-
ceiver.

CAUTION

Care must be taken not to saturate bearings. Ex-
cessive alcohol may damage the lubrication pack.

c. Dampen the Kimwipe tissue with alcohol and clean
carriage rails and bearings.

d. Replace the cartridge receiver and disc drive top.
Ensure that rubber apron on bottom of receiver hangs freely.

e. Restore the disc drive to operational status.

5-16. ENCODER PLATE. The required encoder plate
cleaning materials include Kimwipe tissues and filtered 91
percent isopropyl alcohol.

5-17. To clean the encoder plate proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position. Wait for DOOR UNLOCKED indicator to light and
remove the disc cartridge. Remove drive power to the disc

drive at the disc power supply by setting the disc power sup-
ply POWER switch to OFF.

5-4

b. Remove the disc drive top cover and cartridge re-
ceiver.

CAUTION
Exercise caution when cleaning. Excessive pres-
sure may cause the glass to break.
c. Dampen a tissue and clean the glass encoder plate.
d. Replace the cartridge receiver and disc drive top.

e. Restore the disc drive to operational status.

5-18. FRONT DOOR FILTER. The only required front
door filter cleaning material is a vacuum cleaner.

5-19. To clean the front door filter proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position and wait for DOOR UNLOCKED indicatofr to light.
Remove drive power to the disc drive at the disc power sup-
ply by setting the disc power supply POWER switch to OFF.

b. Press in on the front door filter from either the
upper left or right sides. The front door filter should pop
out on the opposite side pressed. Remove panel.
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c. Remove the front door filter from the disc drive
area before further cleaning.

d. Vacuum off any exterior dust particles on the front
door filter.

e. Remove the foam plastic filter from the panel and
vacuum the panel to remove any dust wedges between the
intake holes.

f. Vacuum the foam plastic filter material of any ex-
terior dust particles.

g. Connect the vacuum to a blower and blow out and
away from the filter any dust particles. Do not blow dust
through the plastic filter.

h. Return the foam plastic filter to the panel and in-
stall the front door filter in the disc drive.

i. Restore the disc drive to operational status.

5-20. FRONT DOOR ASSEMBLY. The required disc
drive front door assembly cleaning materials include Kim-
wipe tissues and filtered 91 percent isopropyl alcohol.

5-21. To clean the disc drive and front door assembly,
proceed as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position. Wait for DOOR UNLOCKED indicator to light and
remove the disc cartridge. Remove drive power to the disc
drive at the disc power supply by setting the disc power sup-
ply POWER switch to OFF.

b. Remove the disc drive top cover, cartridge receiver,
and bottom front cover.

CAUTION

Do not attempt to blow dirt from the disc drive.
Contamination may be forced into the lower
disc chamber.

c. Clean and vacuum the entire front casting and ex-
posed enclosures to remove all foreign material.

d. Replace cartridge receiver and disc drive top and
bottom front covers. Ensure that rubber apron on bottom
of receiver hangs freely.

e. Clean front door window with a tissue dampened
with alcohol.

f. Restore the disc drive to operational status.

5-22, SPINDLE AND LINEAR MOTOR. The required
spindle and linear motor cleaning materials include one roll
of one-inch masking tape.
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5-23.  To clean the spindle and linear motor, proceed as
follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position. Wait for DOOR UNLOCKED indicator to light
and remove the disc cartridge. Remove drive power to the
disc drive at the disc power supply by setting the disc power
supply POWER switch to OFF.

b. Remove the disc drive top cover and cartridge re-
ceiver.

c. Remove watches and rings from your hands.

d. Wrap two or three turns of tape around one hand
(sticky side exposed).

e. Press the tape against all exposed magnetic areas of
the spindle and exposed part of linear motor until all foreign
particles are removed.

f. Place folded Kimwipe between upper heads.

¢. Remove connector A2P5 on the servo amplifier as-
sembly to disable the linear motor.

h. Set the LOAD/UNLOAD switch to LOAD and wait
for the spindle to reach full speed.
CAUTION
Do not move the carriage manually until the

spindle has reached full speed or damage to the
lower heads and disc may result.

i. Manually move the carriage forward to inspect and
clean remaining portions of the linear motor.
j. Manually return the carriage to the fully retracted
position.
CAUTION
Ensure that the carriage is fully retracted before

turning off spindle motor or damage to the
lower heads and disc may result.

k. Set the LOAD/UNLOAD switch to UNLOAD and
wait for the spindle to stop.

1. Re-install connector A2P5 on the servo amplifier
assembly and remove Kimwipe from between upper heads.

m. Replace the cartridge receiver and disc drive top.
Ensure that rubber apron on bottom of receiver hangs freely.

n. Restore the disc drive to operational status.
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5-24. CASTING AND CARTRIDGE RECEIVER. The re-
quired casting and cartridge receiver cleaning materials in-
clude Kimwipe tissues and filtered 91 percent isopropyl
alcohol.

5-25.  To clean the casting and cartridge receiver, proceed
as follows:

a. Set the LOAD/UNLOAD switch to the UNLOAD
position. Wait for DOOR UNLOCKED indicator to light
and remove the disc cartridge. Remove drive power to the
disc drive at the disc power supply by setting the disc power
supply POWER switch to OFF,

b. Remove the disc drive top cover and cartridge re-
ceiver.

c. Clean cartridge receiver with a tissue dampened
with alcohol.

d. Clean exposed areas of casting with a tissue damp-
ened with alcohol.

e. Replace the cartridge receiver and disc drive top.
Ensure that rubber apron on bottom of receiver hangs free-

ly.

f. Restore the disc drive to operational status.
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5-26. MAINTENANCE PRECAUTIONS.
WARNING

This unit has dangerous line voltages present at
various points within the chassis. Use extreme
caution when working on the unit with the cover
removed, or serious injury or death to person-
nel may result.

5-27. REPAIR INFORMATION.

5-28.  The etched printed-circuit assemblies (PCA’s) used
in Hewlett-Packard equipment are the plated-through type
consisting of metal bonded to both sides of an insulating
material. The metallic conductors are extended through the
component holes by a plating process. Soldering can be per-
formed on either side of the PCA with equally good results.
Table 5-2 lists recommended tools and materials for use in
repairing etched PCA’s. Following are recommendations and
precautions pertinent to PCA repair work.

a. Avoid unnecessary component substitution; it can
result in damage to the PCA and/or adjacent components.

b. Do not use a high-power soldering iron on PCA’s.
Excessive heat may lift a conductor or damage the board.

CAUTION

Do not use a sharp metal object such as an awl
or twist drill to remove solder. Sharp objects
may damage the plated-through conductor.

Table 5-2. Printed-Circuit Assembly Repair Equipment

ITEM USE

DESCRIPTION

RECOMMENDED MODEL

Soldering Tool Soldering and unsoldering

Wattage rating: 47-1/2 to 56-1/2W
Tip Temp: 850° to 900°F

Ungar #776 Handle with
Ungar #4037 Heating Unit*

Soldering Tip* | Soldering and unsoldering

Shape: pointed

Ungar #PL111*

Suction Device | Removes molten solder

Soldapullt by Edsyn Co., Arleta,

printed-circuit board re-
pair, and wiring connec-
tions

(60/40 tin/lead), 18 gauge (SWG)
preferred

from connection California
Resin (Flux) Removes excess flux Must not dissolve etched circuit Freon
Solvent from soldered area base board material or conductor Aceton
bonding agent Lacquer Thinner
Isopropy! Alcohol (100% dry)
Solder Component replacement, Resin (flux) core, high tin content

*For working on etched boards; for general purpose work, use Ungar #1237 Heating Unit (37.5W, tip temp of 750° to
800°F) and Ungar #PL113 1/8-inch chisel tip.
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c. Use a suction device (table 5-2) or wooden tooth-
pick to remove solder from component mounting holes.

d. After soldering, remove excess flux from the solder
areas and apply a protective coating to prevent contamina-
tion and corrosion.

5-29.  The following procedures are recommended when
component replacement is necessary:

a. Remove defective component from board.

b. If component was unsoldered, remove solder from
mounting holes with a suction device (table 5-2) or a wooden
toothpick.

c. Shape leads of replacement component to match
mounting hole spacing.

d. Insert component leads into mounting holes and
position component as original was positioned. Do not
force leads into mounting holes; sharp lead ends may damage
the plated-through conductor.

Note

Although not recommended when both sides of
the PCA are accessible, axial lead components
such as resistors and tubular capacitors can be
replaced without unsoldering. Clip leads near
body of defective component, remove compo-
nent and straighten leads left in board. Wrap
leads of replacement component one turn
around original leads. Solder wrapped connec-
tion and clip off excess lead.

5-30. REQUIRED TOOLS AND TEST
EQUIPMENT.

5-31.  Table 5-3 lists tools and test equipment required to
service the disc drive, Equivalent equipment may be sub-
stituted in each case.

5-32. PERFORMANCE TESTS.

5-33.  After the disc drive has been installed and/or ad-
justed, turn the POWER switch (located on the disc power
supply) to ON. The DRIVE POWER lamp will light (lo-
cated on the disc drive front panel). Set the LOAD/UNLOAD
switch to LOAD; the DRIVE READY lamp will light after
a 30-second start-up.

5-34.  Run the disc drive diagnostic software program to
establish whether data read/write functions are operating
properly. If the DRIVE FAULT lamp lights, or if the DRIVE
POWER and DRIVE READY lamps fail to light, refer to the
troubleshooting paragraph in this section.
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5-35. ALIGNMENTS AND ADJUSTMENTS.

5-36.  Prior to the performance of alighment and adjust-
ment procedures, set the LOAD/UNLOAD switch to the
UNLOAD position and wait for DOOR UNLOCKED indi-
cator to light. Remove the disc cartridge. Remove drive
power from the disc drive at the disc power supply by
setting the disc power supply POWER switch to OFF.

5-37. Remove the disc drive top cover and cartridge re-
ceiver,

5-38. ENCODER PLATE CLEARANCE.

5-39. The encoder plate clearance adjustment is normal-
ly required if the encoder plate is replaced for maintenance
purposes. To adjust the encoder plate clearance, proceed
as follows:

CAUTION

Exercise caution when touching the encoder
glass. Excessive pressure may cause the glass to
break.

a. Loosen the encoder plate clamp screws. (See fig-
ure 5-2.)

b. Move the encoder glass away from the corner lip
allowing the insertion of a 0.030-inch feeler gauge.

c. With the proper distance measured between the
corner lip and the encoder plate, gently tighten the encoder
plate clamp screws.

5-40. ENCODER CLEARANCE.

5-41. The encoder clearance adjustment is normally re-
quired if the encoder assembly or encoder plate is replaced
or moved for maintenance purposes. To adjust the encoder
clearance, proceed as follows:

a. Disable disc drive cartridge-in-place switch S5 and
door closed switch S6.

b. Place a folded Kimwipe between the upper heads.

c. Disable the linear motor by removing connector
A2P5 on the servo amplifier assembly.

CAUTION

To prevent the lower heads from contacting and
damaging the disc surface, the disc drive speed
must always be up while the carriage is extended.

d. Turn on the disc power supply and set the disc
drive LOAD/UNLOAD switch to LOAD.

e. Wait for the spindle to reach maximum speed
(about 30 seconds).

5-7
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Table 5-3. Required Tools and Test Equipment

7900A

Diagnostic Program Tape

Extender Board

Alignment Cartridge

Head Adjustment Tool. .

Mylar Shim (0.005 Inch Thick)
Alcohol (6 oz. Bottle)

Head Cleaning Tool . .
Head Installation Tool (Quantlty 2)
Kimwipe Tissues (Type 900-S)

STANDARD TOOL KIT
Posidrive Screw Driver .
Posidrive Screw Driver .
Long Nose Pliers .

Wire Cutters

Screw Driver 4 x 1/4 Inch
Screw Driver 4 x 1/8 Inch .
Wire Stripper .

6 Inch Steel Rule .
Soldering Iron .

Inspection Mirror

IC Pin Clip .

Socket Keys

RECOMMENDED
TEST EQUIPMENT AND TOOLS MODEL AND PART
NUMBER

Oscilloscope " HP 180A

Dual Channel Ver’ucal Ampllfler HP 1801A

Time Base . i HP 1821A

Probe, 10:1 (Ouantlty 3) HP 10006A
Probe, 1:1 HP 10008A
Current Probe Kit HP 456A

Digital Voltmeter HP 3439A

DC Multi-Function Plug- In HP 3444A

Probe . HP 10025A

Disc Service Un|t HP 13219A

13041-60001
07900-60014

1535-0066 or 1535-2531
07900-60044

1535-0861

1535-1432

07900-00091

1460-1334, -1333
9300-0001

(Stanley 2951)
(Stanley 2952)
(Xcelite 71CG)
(Xcelite 74CQG)
(Xcelite R-144)
(Xcelite R-184)
(K-Miller 101-S)
(General 616)
(Ungar 6010)
(G.C. Electric 5090-P)
(A-P, Inc.)
(Xcelite 99PS-40)

ENCODER PLATE .
CLAMP SCREWS ENCODER PLATE

7900-159

0.030 INCH

FEELER
GAUGE

Figure 5-2. Encoder Plate Adjustment
5-8
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f. Manually extend the carriage and ensure that the
clearance between the encoder plate and the reticle is be-
tween 0.005 and 0.008 inch at both ends of travel. If this is
not met, the encoder mounting screws must be loosened and
encoder housing moved. (See figure 5-3.)

CAUTION
When checking or adjusting the encoder clear-

ance, use non-metallic feeler gauge to avoid
scratching the encoder glass.

g. Perform the Encoder Parallelism Adjustment pro-
cedure starting with step “d.”
5-42. ENCODER PARALLELISM ADJUSTMENT.
5-43.  This procedure is normally required only if the
encoder assembly is replaced or moved for maintenance

purposes,

a. Disable cartridge-in-place interlock switch S5 and
door closed switch S6.

b. Place folded Kimwipe between the upper lieads.

c. Disable the linear motor by removing connector
A2P5 on the servo amplifier assembly.

d. Connect the oscilloscope to the in-phase (A chan-
nel) amplifier output on the encoder assembly (A12TP5).

Maintenance

CAUTION

To prevent the lower heads from contacting and
damaging the disc surface, speed must always be
up while the carriage is extended.

e. Loosen the encoder locking screw (Allen head).
(See figure 5-3.)

f. Turn on the disc power supply and set the disc
drive LOAD/UNLOAD switch to LOAD.

g. Wait for disc drive to reach maximum speed (about
30 seconds).

h. Manually exercise the carriage and adjust the en-
coder parallelism adjusting screw for maximum peak-to-peak
amplitude output. (See figure 5-3.)

i. Observe the shape of the waveform. The waveform
should be almost triangular with little rounding of the peak,
as shown in figure 5-4.

Note

At this point, the reticle mask marks are parallel
to the encoder cylinder marks.

j. Tighten encoder locking screw and recheck.

k. Perform the encoder alignment procedure starting
with step “e.”

ENCODER
PLATE

N

FEELER
GAUGE

7900-188

RETICLE

MOUNTING SCREWS

ENCODER
HOUSING

ENCODER
LOCKING SCREW

ENCODER

Figure 5-3. Encoder Clearance Adjustment
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TIME BASE .,

GOOD

7900-181

OSCILLOSCOPE SETUP:

VERTICAL SENSITIVITY

2 MS/CM
2.0 V/CM

POOR

Figure 5-4. Encoder Parallelism Adjustment Waveforms

5-44. ENCODER ALIGNMENT.
545. To align the encoder, proceed as follows:

a. Disable the linear motor by removing connector
A2P5 on the servo amplifier assembly and place folded
Kimwipe between upper heads. Disable cartridge-in-place
switch S5 and door closed switch S6.

CAUTION

To prevent the heads from contacting and dam-
aging the disc surface, speed must always be up
while the carriage is extended.

b. Turn on disc power supply and set the LOAD/-

UNLOAD switch to LOAD.
c. Wait for disc drive to reach maximum speed.

d. Connect the oscilloscope to the encoder assembly
channel A amplifier output (A12TP5).

e. Manually move the carriage back and forth while
making the following adjustments:

(1) Adjust the A GAIN variable resistor on en-
coder assembly A12 for 12 +0.5V peak-to-
peak output. (See figure 5-5.)

(2) Adjust the A BAL variable resistor on en-
coder assembly A12 for an equal swing (£0.5
volts) above and below O volts. (See wave-
form in figure 5-5.)

5-10

f. Set the C BAL variable resistor on encoder assem-
bly A12 at midrange.

g. Set the VEL COM variable resistor on cylinder ad-
dress assembly A1l fully counterclockwise; then advance it
1/4 turn clockwise.

h. Retract the carriage, set LOAD/UNLOAD switch
to UNLOAD, and remove disc drive power.

OSCILLOSCOPE SETUP:

2 MS/CM
2.0 V/CM

TIME BASE . « .
VERTICAL SENSITIVITY B

7900-182

Figure 5-5. Encoder Gain Adjustment Waveform
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i. Connect the disc service unit. (Refer to Disc Ser-
vice Unit Operating and Service Manual.)

j. Reconnect COIL lead A2P5.

k. Move servo amplifier power connector A2P6 to the
TEST position (A2J7).

Note

Current is limited to the linear motor while in
the TEST position, preventing possible damage
to the motor during adjustments.

1. Remove the carriage detent.
m. Restore disc drive power.

n. Ensure that the RESET DRIVE FAULT switch on
the disc service unit is ON. Set the LOAD/UNLOAD switch
to LOAD.

Note

After 30 seconds, the carriage will extend to the
HOME position (cylinder 000).

o. Connect the oscilloscope to the channel C ampli-
fier output (A12TP3).

Oscilloscope Setup:
Time Base .
Vertical Sensitivity

., 10 ms/cm
.0.01 V/iem

p. Adjust the C BAL variable resistor to obtain an os-
cilloscope deflection of 0 + 0.1 volts.

q. Using the disc service unit perform one-cylinder
increment seeks to ensure that the cylinder addressing cir-
cuitry is functional.

r. Set the LOAD/UNLOAD switch to UNLOAD and
remove disc drive power.

s. Reconnect A2P6 to the operate position. Remove
Kimwipe from between upper head.

t. Install the carriage detent, cartridge receiver, and a
“scratch” disc cartridge.

u. Restore disc drive power and set LOAD/UNLOAD
switch to LOAD.

v. Program the disc service unit to alternately seek be-
tween cylinder 000 and 202. (Refer to Disc Service Operat-
ing and Service Manual.)

w. Connect the oscilloscope to the ACCESS READY
test point on the disc service unit.
X. Adjust the VEL CMND variable resistor on cylinder
address assembly All, such that the “not” Access Ready
signal is low (0 volts) for 53 = 2 milliseconds.

y. Set the DRIVE OPERATION CONTROL on the
disc service unit to ACCESS STOP.

Maintenance

z. Set the LOAD/UNLOAD switch to UNLOAD and
remove drive power.

5-46. HEAD ALIGNMENT.
5-47. To align the disc drive heads, proceed as follows:

a. Turn on the disc power supply and set UP DISC
PROTECT SWITCH S3 to PROTECT.

b. Install the alignment disc cartridge (part number
1535-0066 or 1535-2531).

c. Set the LOAD/UNLOAD switch to LOAD.

d. Set the disc service unit to allow the disc drive to
alternately seek between cylinders 000 and 128. The DE-
LAY switch must be ON. (Refer to Disc Service Unit Oper-
ating and Service Manual.)

e. Allow the disc drive to operate in this manner for
approximately 25 minutes to stabiiize disc drive tempera-
ture. The top cover of the disc drive must be on during this
time.

f. Using the disc service unit, position the carriage to
cylinder 100 and select head 0.

g. Connect the oscilloscope to TP2 on read/write pre-
amplifier assembly A13.

h. Connect the SYNC probe to upper disc index test
point A8TP4.

i. Set the RESET DRIVE FAULT switch on the disc
service unit to ON.

i- Loosen the locking screws holding the head in place.
(See figure 5-6.)

k. With alignment cartridge (part number 1535-0066)
installed and using the head adjusting tool (figure 5-6),
position the head to minimize amplitude modulation of the
output signal. (See waveforms in figure 5-7.) If alignment
cartridge (part number 1535-2531) is used, attach oscillo-
scope channel B to A8TP4. Adjust oscilloscope to obtain
presentation shown in figure 5-8, channel B. Vary the time
base vernier for index pulses at the beginning and end of
trace. Connect the channel A probe to A13TP2. Using the
head adjusting tool (figure 5-6), position the head to obtain
the presentation shown in figure 5-8, channel A. The com-
posite view shows the desired waveforms for both channels.

1. Tighten the locking screw and ensure that the ad-
justment has not changed.

m. Perform a seek to cylinder 95 and ensure that the
circumferential adjustment waveform is present.

Note

If the waveform is not present, it is possible that
the head was aligned to cylinder 105 instead of
cylinder 100.

511
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HEAD
ADJUSTMENT
TOoOL

HEAD
LOCKING
SCREWS

7900-184
Figure 5-6. Head Alignment
OSCILLOSCOPE SETUP"

TIME BASE . . 5 MS/CM

VERTICAL SENSITIVITY 0.01 V/CM

SYNC. EXT NEG

POOR ALIGNMENT GOOD ALIGNMENT

7900-185

Figure 5-7. Head Alignment Waveforms (Using Alignment Cartridge, Part No. 1535-0066)

n. Using disc service unit, select head 1. (Refer to op-
erating procedures in the Disc Service Unit Operating and
Service Manual.)

0. Repeat steps “j”” through “m” for head 1.
5-48. SECTOR CIRCUMFERENTIAL.

5-49. To adjust for minimum sector circumferential seek
(or skew) proceed as follows:

5-12

a. Using the disc service unit, position the carriage at
cylinder 95 and select head 0.

b. Connect the oscilloscope to TP 2 of read/write pre-
amplifier assembly A13.

c. Connect the SYNC probe to upper disc index test
point AS8TP4,
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d. Adjust the sector position variable resistor ABR2
for a 20 us delay from the leading edge of index (beginning
of sweep) to the first data pulse. When using alignment
cartridge part number 1535-0066, observe the waveform as
shown in figure 5-9. If alignment cartridge part number
1535-2531 is used, observe the waveform as shown in
figure 5-10.

e. Select head 1.

f. When using alignment cartridge part number 1535-
0066, observe the waveform in figure 5-9 and ensure that
the first data pulse is present within £6 us of the data pulse
position in step d. If alignment cartridge part number
1535-2531 is used, observe the waveform in figure 5-10.
Ensure that the first pulse of the data burst occurs within
*6 us of the data pulse position in step d.

OSCILLOSCOPE SETUP:

TIME BASE . o 5 uS/CM
VERTICAL SENSITIVITY 0.01 V/CM
SYNC.. EXT NEG

7900-186

Figure 5-9. Sector Circumferential Adjustment Waveform
(Using Alignment Cartridge, Part Number
1535-0066)

Note

If the above requirement is not met, care should
be taken to ensure that the heads are properly
seated in the carriage assembly.

g. Alternately select head 0 and 1. Adjust the sector
position variable resistor ABR2 until the midpoint of the
time difference between the two heads (as observed in steps
d and f) occurs 20 microseconds from the beginning of the
trace. For example, if head 0 is delayed 20 us and head 1 is
16 microseconds, then A8R2 would be adjusted until head
0 is delayed 22 us and head 1 is 18 us.

h. Remove any alignment tools and restore disc drive
for operation.

5-14
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5-50. CARRIAGE VERNIER ADJUSTMENT.

a. Loosen the two mounting screws for the position
scale on the upper deck assembly.

b. Use the Disc Service Unit to position the carriage
at cylinder 100.

c. Using a 0.005 inch thick mylar shim, adjust the
gap between the carriage vernier and position scale to 0.005
+0.005 -0.001 inch.

d. Return the carriage to cylinder 000.

e. Adjust the position scale so that the line marked
“0” aligns with the line marked “0” on the carriage vernier.
Tighten the two mounting screws.

f. Use the Disc Service Unit to incrementally seek be-
tween 000 and 202 to verify that the position scale does not
touch the vernier.

5-51. TROUBLESHOOTING.

5-52,  If the disc drive remains inoperative after being set
in the LOAD position, check disc drive fuses F1 and F2.

5-53.  The disc drive was designed with built-in read-write
fault circuitry that tests the possible illegal combinations of
latches and current conditions during read-write operations.
These illegal combinations are given in table 4-1. Any one
of these fault conditions will set the Read-Write Unsafe FF
which terminates any operation in progress, retracts and un-
loads the heads, and illuminates the DRIVE FAULT indi-
cator lamp on the front panel.

5-54.  The other disc drive unsafe condition that can oc-
cur is if a seek operation did not finish within 850 milli-
seconds. If the condition occurs, the disc drive cannot be
used until the condition is cleared. It is cleared by turning
off the spindle motor (LOAD/UNLOAD switch on the front
of the disc drive) or by utilizing the HP 13219A Disc Service
Unit to further analyze the error condition.

5-55.  The disc service unit is used to exercise the disc
drive in an off-line mode of operation. The service unit has
the following capabilities:

a. Selecting any disc drive in a series of four or less.
b. Displaying all status information.

c. Displaying read-write fault information.

d. Providing common disc drive test points.

e. Performing seek operations:

(1) At one cylinder increments.
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OSCILLOSCOPE SET UP:
TIME BASE . R 5 uS/CM
VERTICAL SENSITIVITY .. 0.01Vv/CM
SYNC . EXT NEG
7900-US2

Figure 5-10. Sector Circumferential Adjustment Waveform
(Using Alignment Cartridge, Part No. 1535-2531)

(2) Insingle cycle operation.
(3) Alternately between any two cylinders.

(4) In single cycle operation with the servo in-
hibited.

f. Selecting any head and sector address.
g. Displaying head/sector address.

h. Displaying the difference between desired cylinder
address and actual carriage position.

i. Performing a restore home operation.

5-56. When using the disc service unit to troubleshoot
the disc drive, refer to the Disc Service Unit Operating and
Service Manual and the flow charts in figure 5-11. Also
refer to the diagnostic waveforms in figure 5-12, the sche-
matic and parts location diagrams in figures 5-13 through
5-49, the replaceable parts listed in tables 5-6 through 5-21,
and the integrated circuit details given in table 5-22 and
figure 5-50. Table 5-4 lists all chassis-mounted components
and each respective schematic, parts location diagram, and
parts list for the parts.
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(A2)

SERVO AMPLIFIER ASSEMBLY

[ S6
DOOR S5
CLOSE CARTRIDGE S4
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POWER SUPPLY J3-7 NC SWITCH LATCHED
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Figure 5-11. Troubleshooting Diagrams (Sheet 1 of 4)
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LOAD-UNLOAD
SWITCH IN
LOAD POSITION

|, XAQA-12=+

CARRIAGE
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DRIVE
ENABLED
?

RELAY
DE-ENERGIZED,

XA9A-15 =0

ENERGIZE RUN
RELAY & START
SPINDLE MOTOR

START 30 SEC
DRIVE READY
DELAY

(SEE
REFERENCE A)
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(SEE
REFERENCE B)
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TIME OUT
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IS MET

DENOTES PIN
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Figure 5-11. Troubleshooting Diagrams (Sheet 2 of 4)
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Figure 5-11. Troubleshooting Diagrams (Sheet 3 of 4)
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Figure 5-11. Troubleshooting Diagrams (Sheet 4 of 4)
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TEST EQUIPMENT USED

180A PLUG-IN OSCILLOSCOPE MAINFRAME

1804A FOUR CHANNEL AMPLIFIER FOR 180 SYSTEM
1821A TIME BASE/DELAY GENERATOR FOR 180 SYSTEM
10:1 DIVIDER PROBES

TRACK SEEKING

A12TP4 & 8 CHANNELS A & B RESPECTFULLY
CHANNEL A TO: A12TP3 VELOCITY TRANSDUCER
(1804A) A12TP5 CURRENT COMMAND

A11 TP3 VELOCITY COMMAND

CHANNEL B TO: A9TP3 ACCESS READY
(1804A)

EXT INPUT (SYNC) TO: A11TP2SET CYLINDER
(1821A)

7900-104

SINGLE TRACK SEEK

A12TP5
CHANNEL A
2V/CM, 1 MSEC/CM

GOING FORWARD ]

16, 32, 64, AND 128 TRACK
SEEKS GOING FORWARD

A12TP8 A12TP2 A12TP4 A11TP3 A12TP2
CHANNEL B VELOCITY TRANSDUCER CURRENT COMMAND VELOCITY COMMAND VELOCITY TRANSDUCER
2V/CM, 1 MSEC/CM 0.2V/CM, 1 MSEC/CM 1V/CM, 1 MSEC/CM 0.2V/CM, 1 MSEC/CM 2V/CM

64 TRACK SEEK

A12TP5
CHANNEL A
2V/CM, 5 MSEC/CM

GOING FORWARD |

64 TRACK SEEK
GOING BACKWARDS

A12TP8 A12TP2 A12TP4 A11TP3 A12TP2
CHANNEL B VELOCITY TRANSDUCER CURRENT COMMAND VELOCITY COMMAND VELOCITY TRANSDUCER
2V/CM, 5 MSEC/CM 2V/CM, 5 MSEC/CM 5V/CM, 56 MSEC/CM 2V/CM, 5 MSEC/CM 2V/CM

200 TRACK SEEK

A12TPS
CHANNEL A
2V/CM, 10 MSEC/CM

GOING FORWARD | 64 TRACK SEEK
GOING FORWARDS AND BACKWARDS

A12TP8 A12TP2 A12TP4 ’ A11TP3 A12TP2
CHANNEL B VELOCITY TRANSDUCER CURRENT COMMAND VELOCITY COMMAND VELOCITY TRANSDUCER
2V/CM, 10 MSEC/CM 2V/CM, 10 MSEC/CM 5V/CM, 10 MSEC/CM 2V/CM, 10 MSEC/CM 2V/CM .

SECTOR PULSES
CHANNEL A TO: A8TP4 INDEX
(1804A)

CHANNEL B TO: A8TP5SECTOR PULSE
(1804A)

EXT INPUT (SYNC) TO: A8TP4 INDEX
(1821A)

Maintenance

SECTOR PULSES

A8TP4 and 5
INDEX,INDEX

Figure 5-12. Diagnostic Waveforms
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INTERFACE EXTENDER
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*A20 TERMINATION

DC INTERCONNECT

MOTOR CONTROL
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Eu< E‘;‘.:" g - o a
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2ioco| 4| Q| g 9
2Eq| > zl gl |3
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Slag E| < >
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INDICATOR
Al

79800-172

Figure 5-13. Printed-Circuit Assembly Locations
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F2 F1
L3
La
B2
S7 C2
B1
cl
(PHOTOCELL
ASSY) DS1
s6
s5
s4
s2 s3
L L2
§1 —
7900-173

Figure 5-14. Chassis-Mounted Electrical Component Locations
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Table 5-4. Chassis-Mounted Component Cross-Reference
PARTS
COMPONENT SCHEMATIC DIAGRAM LOCATION PARTS LIST
DIAGRAM
B1 Figure 5-42. DC Brake Assembly A14 Figure 6-3 Table 6-3
B2 Figure 5-42. DC Brake Assembly A14 Figure 6-3 Table 6-3
C1 Figure 5-42. DC Brake Assembly A14 Figure 6-3 Table 6-3
c2 Figure 5-42. DC Brake Assembly A14 Figure 6-3 Table 6-3
DS1 Figure 5-26. Motherboard Assembly A6 Figure 6-3 Table 6-3
F1 Figure 5-44. Motor Control Assembly A15 Figure 6-7 Table 6-7
F2 Figure 5-44. Motor Control Assembly A15 Figure 6-7 Table 6-7
L1 Figure 5-17. Indicator Assembly A1 Figure 6-2 Table 6-2
L2 Figure 5-17. Indicator Assembly A1 Figure 6-2 Table 6-2
L3 Figure 5-26. Motherboard Assembly A6 Figure 6-7 Table 6-7
L4 Figure 5-22. Servo Amplifier Assembly A2 Figure 6-5 Table 6-5
S1 Figure 5-17. Indicator Assembly A1 Figure 6-2 Table 6-2
S2 Figure 5-17. Indicator Assembly A1 Figure 6-2 Table 6-2
S3 Figure 5-17. Indicator Assembly A1 Figure 6-2 Table 6-2
sS4 Figure 5-17. Indicator Assembly A1 Figure 6-3 Table 6-3
S5 Figure 5-17. Indicator Assembly A1 Figure 6-3 Table 6-3
S6 Figure 5-17. Indicator Assembly A1 Figure 6-3 Table 6-3
S7 Figure 5-20. Servo Amplifier Assembly A2 Figure 6-3 Table 6-3
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Table 5-56. Schematic Diagram Notes

o s

— - - So—

0 || ®

SCHEMATIC DIAGRAM NOTES

Resistance is in ohms and capacitance is in microfarads unless otherwise noted.

P/O = part of.

Reference designations within outlined (—— — — ——) assemblies are abbreviated. Full descrip-
tion includes assembly number, e.g. R1 of assembly A1 is A1R1. Designations of other compo-
nents are complete as shown.

Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor color code. First
number identifies the base color, second number the wider stripe and the third number identifies
the narrower stripe. E.G. denotes white base, yellow wide strip and violet narrow stripe.

Screwdriver adjustment

Test Point

Circuit assembly outline.

Wiper moves toward CW with clockwise rotation of control as viewed from shaft or knob.
Voltage regulator (breakdown diode).

Denotes front panel designations.

Denotes FET with P-type base.
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Table 5-6. Indicator Assembly Al (07900-60063) Replaceable Parts
REFERENCE HP DESCRIPTION neR MFR PART NO.
DESIGNATION PART NO. CODE
CR1,2 1901-0026 DIODE, silicon, 200 P1V, 0.75A 04713 SR 1358-8
DS1 thru 6 2140-0343 LAMP, incandescent, 14V, 0.8A 98978 330
A1 INDICATOR BOARD
MAIN HARNESS Py
FROM S5 CARTRIDGE 1 |— iNTERLOCK
DOWN SWITCH €D LINE
FROM A6P2-S )
MOTHERBOARD @ c
FROM A6P2-B
MOTHERBOARD ©09) 3 [ 9A0 siTeH
FROM A14P1-8 | LOAD SWITCH
DC BRAKE D, 5 S1-0ON
FROM ABP2-6 | DRIVE READY
MOTHERBOARD 6 (LAMP)
FROM A6P2-11 D ; | UPPER DATA
MOTHERBOARD PROTECT S3
FROM A6P2-9 =
MOTHERBOARD 8 INTERLOCK LINE
FROM A1P2-7 ‘ SETEASE AR
A e 9 |— RELEASE DOOR
FROM A1P2-6
INDICATOR €D, 10 [ +24V
p2l 12
MAIN HARNESS -
FROM A6P2-16
MOTHERBOARD 2 =12V
FROM A2P3-1
SERVO AMp ——(D—— 5 =24V
FROM A1P1-10
INDICATOR 6 [#=+24v
FROM A1P1-9 [ —
Pl 7 RELEASE DOOR
FROM A2P2-4 S TeTer
oM A2 () 8 |— RELEASE DOOR
FROM A6P2-10 ) o |— LOWER DATA
MOTHERBOARD —(@8)———— PROTECT S2
FROM A6P2-1 DRIVE FAULT
MOTHERBOARD ——@0)——— L | O wave
7900-142A

5-26

Figure 5-15. Indicator Assembly A1l Harness Diagram



7900A

7900-868

S

o 52

Y
DS1

DS2 DS3

DS6
DS4

2

gy

©

g¥

S«
DS5

g

&

S 9

4

Figure 5-16. Indicator Assembly A1l Parts Location Diagram
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INDICATOR A1 (07900-60063, SERIES 1148)
AIP2 J2 I
/7 7z +12V
FROM A6P2-16 —(92) — 2 &=
| | I
|
N | DS DS3 Ds2 Ds4 DS5 ) pss
| |
| | DRIVE PROTECT PROTECT DRIVE DRIVE DOOR
| | - FAULT u.D. L.D. READY POWER UNLOCKED
$6 s5 FROM A6P2-1 501 1 (10 &L DRIVE FAULT
DOOR CLOSE CARTRIDGE JDATA PROTECT i .
- " o @)
9\0_@__0) U/DATA PROTECT QL N G
FROM A2P3-7 —(3)—o0 AP . | —
FROM A6P2-6 6 \L A DRIVE READY ¥ CR3 l s
] i
GROUND H DOOR LATCH CLOSED
FROM AGP2-S D—1< 2 ¢ GROUND 4 ) "
(H—L ¢ 1 ¢ INTERLOCK LINE INTERLOCK LINE & =
IL ; \L : INTERLOCK LINE INTERLOCK LINE G e ? NC
FROM A6P2.9 —(3 ) 8 & ° )
AIP2 32 +24V +24V K e
5 &~ . °. o 11
FROM A2P3-1 —(2)- — 5 o @, ]
1l /6 ¢l L2
FROM A1P1-10 —(2) <8< CR1 A I DOOR SOLENOID
AP , o 31 +2aV ° )
FROM A1P2- 2 10 o 0 s1
o —@ sz\ J2  RELEASE DOOR C — LOAD/UNLOAD SWITCH
FROM A2P2-4 —(E)—T< 8 &9 o— )
S — OTo o
FROMATP1-9 —(E)—L<( 7 X cr2 DOOR SOLENOID oo o—9¢
AIP1 J1___ RELEASE DOOR B o r
FROM A1P2-7 —(6) — 9 & o ) 0
[} [} — —_—
L WIT WITCH ON D =\
FROM A141-8 —(@39) : x: : OAD SWITCH ON LOAD SWITCH O 3 I 3 U/D
LOAD SWITCH OFF E PROTECT SWITCH
FROM AGP28  —@3B)- :j 3 & : LOAD SWITCH OFF OAD SWITCH O s 550 .
c ROTECT
L, U/D PROTECT U/D PROTECT ¢ | (57 P
FROM A6P2-11 —(92)- — 7 € o | (92) l o
AIP2 J2  L/DPROTECT L/D PROTECT M 50)
& O
FROM AGP2-10 —(S5) <X o —(@® oo o
s2L/D
PROTECT SWITCH
PROTECT
07

7900-20C

Z._

o

Figure 5-17. Indicator Assembly Al Schematic Diagram
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Table 5-7. Servo Amplifier Assembly A2 (07900-60048) Replaceable Parts

DFEE::(?I\TE"I\'II%EN PARI-'|I'PNO_ DESCRIPTION (';I(l)FDRE MFR PART NO.

BT1,2,3 1420-0088 BATTERY, nickel cadmium, 1,256V 05397 CH 500

C1,3 0160-2128 CAPACITOR, fxd, My, 0.33 uF, 20%, 200 VDCW 56289 225P33402Y-PWM

C2,7 0180-0116 CAPACITOR, fxd, elect, 6.8 uF, 10%, 35 VDCW 56289 150D685X9035B2-DYS

C4,5 0160-2055 CAPACITOR, fxd, cer, 0.01 uF, +80 -20%, 100 VDCW 56289 C023F101F103Z2S22-CDH

C6,9 0160-2199 CAPACITOR, fxd, mica, 30 pF, 5%, 300 VDCW 28480 0160-2199

c8 0160-0155 CAPACITOR, fxd, My, 0.0033 uF, 10%, 200 VDCW 56289 192P33292-PTS

c10 01800113 CAPACITOR, fxd, elect, Ta, 100 uF, +20 -15%, 56289 109D107C2030T2
30 vDCW

C11,12 0160-0153 CAPACITOR, fxd, My, 0.001 uF, 10%, 200 VDCW 56289 192P10292-PTS

Ci13 0160-0167 CAPACITOR, fxd, My, 0.082 uF, 10%, 200 VDCW 56289 192P82392-PTS

CR1,2,3,8,9,12,13, 1901-0040 DIODE, silicon, 30 mA, 30WV 07263 FDG1088

15 thru 18, 20, 22,

23,26

CR4, 10,19 1902-0025 DIODE, breakdown, 10.0V, 5%, 400 mW 28480 1902-0025

CRS5, 11 1902-3203 DIODE, breakdown, silicon, 14.7V, 5% 28480 1902-3203

CR6 1901-0049 DIODE, silicon, 50 P1V 28480 1901-0049

CR7,14 1901-0460 DIODE, silicon 03508 STB 523

CR24,25,27 thru29 1901-0416 DIODE, silicon, 200 PIV, 3A 28480 1901-0416

CR21 1902-3036 DIODE, breakdown, 3.16V, 5% 04713 $Z210939-38

K1 0490-0347 RELAY, 24 Vdc 02288 TF 154CC-CC-24VDC

K2 0490-0983 RELAY, 472 ohms, 10A, 24V coil 77342 KUP11D17-24V

Q1,14 1854-0039 TRANSISTOR, silicon, NPN 80131 2N3053

02,3,4,6 thru 9, 1854-0215 TRANSISTOR, silicon, NPN 80131 2N3904

13,18,19, 21

Q5, 10, 15 1853-0036 TRANSISTOR, silicon, PNP 80131 2N3906

Qn 1854-0053 TRANSISTOR, silicon, NPN 80131 2N2218

Q12 1853-0012 TRANSISTOR, silicon, PNP 80131 2N2904A

Q16 1853-0305 TRANSISTOR, silicon, PNP 04713 2N5875

Q17 1854-0518 TRANSISTOR, silicon, NPN 28480 1854-0518

Q20 1854-0072 TRANSISTOR, silicon, NPN 80131 2N3054

Q22 thru 25 1854-0519 TRANSISTOR, silicon, NPN 28480 18540519

R1,2 0811-1655 RESISTOR, fxd, ww, 10 ohms, 5%, 20W 28480 0811-1655

R3, 4 0757-0449 RESISTOR, fxd, fim, 20k, 1%, 1/8W 28480 0757-0449

R5 0683-1515 RESISTOR, fxd, comp, 150 ohms, 5%, 1/4W 01121 CB 1515

R6 0757-0465 RESISTOR, fxd, met flm, 100k, 1%, 1/8W 28480 0757-0465

R7 0683-2735 RESISTOR, fxd, comp, 27k, 5%, 1/4W 01121 CB 2735

R8, 11 0757-1094 RESISTOR, fxd, met flm, 1.47k, 1%, 1/8W 28480 0757-1094

R9, 10 0757-0280 RESISTOR, fxd, met fim, 1k, 1%, 1/8W 28480 0757-0280

R12,26 0698-3451 RESISTOR, fxd, met fim, 133k, 1%, 1/8W 28480 0698-3451

R13 0693-3315 RESISTOR, fxd, comp, 330 ohms, 5%, 1/4W 01121 CB 3321

R14, 31 0683-1525 RESISTOR, fxd, comp, 1.5k, 5%, 1/4W 01121 CB 1525

R15,18,24,41,42, 0683-1025 RESISTOR, fxd, comp, 1k, 5%, 1/4W 01121 CB 1025

59, 60 .

R16,17,19,25,51, 0683-2225 RESISTOR, fxd, comp, 2.2k, 5%, 1/4W 01121 CB 2225

65, 71

R20, 22,23 0698-3157 RESISTOR, fxd, met fim, 19.6k, 1%, 1/8W 28480 0698-3157
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Table 5-7. Servo Amplifier Assembly A2 (07900-60048) Replaceable Parts (Continued)

DESIGNATION | PART NO. DESCRIPTION oo | MERPART NO.
R21 0811-3039 RESISTOR, fxd, ww, 0.1 ohm, 1.0%, 10W 28480 0811-3039
R27,45 0698-3615 RESISTOR, fxd, met ox, 47 ohms, 5%, 2W 28480 0698-3615
R28 0683-1505 RESISTOR, fxd, comp, 15 ohms, 5%, 1/4W 01121 CB 1505
R29, 34, 50, 52, 0683-1035 RESISTOR, fxd, comp, 10k, 5%, 1/4W 01121 CB 1035
54,58

R30 0683-2715 RESISTOR, fxd, comp, 270 ohms, 5%, 1/4W 01121 CB 1525
R32, 35 06834715 RESISTOR, fxd, comp, 470 ohms, 5%, 1/4W 01121 CB 4715
R33 0683-6815 RESISTOR, fxd, comp, 680 ohms, 5%, 1/4W 01121 CB 6815
R36 0683-3325 RESISTOR, fxd, comp, 3.3k, 5%, 1/4W o1121 CB 3325
R37 0683-4755 RESISTOR, fxd, comp, 4.7M, 5%, 1/4W 01121 CB 4755
R38, 39 0683-4705 RESISTOR, fxd, comp, 47 ohms, 5%, 1/4W 01121 CB 4705
R40 0683-5615 RESISTOR, fxd, comp, 56d\ohms, 5%, 1/4W 01121 CB 5615
R43, 44 0683-5125 RESISTOR, fxd, comp, 5.1k, 5%, 1/4W 01121 CB 5125
R46 0683-5625 RESISTOR, fxd, comp, 5.6k, 5%, 1/4W 01121 CB 5625
R47, 49 0761-0008 RESISTOR, fxd, met ox, 510 ohms, 5%, 1W 28480 0761-0008
R48 0698-3626 RESISTOR, fxd, met ox, 180 ohms, 5%, 2W 28480 0698-3626
R53 0683-2205 RESISTOR, fxd, comp, 22 ohms, 5%, 1/4W 01121 CB 2205
R55 0683-7515 RESISTOR, fxd, comp, 750 ohms, 5%, 1/4W 01121 CB 7515
R56 0683-1225 RESISTOR, fxd, comp, 1.2k, 5%, 1/4W 01121 CB 1225
R57 0686-1515 RESISTOR, fxd, comp, 150 ohms, 5%, 1/2W 01121 EB 1515
R61,62,66,68,72 0683-1015 RESISTOR, fxd, comp, 100 ohms, 5%, 1/4W 01121 CB 1015
R63 0683-1815 RESISTOR, fxd, comp, 180 ohms, 5%, 1/4W 01121 CB 1815
R64 0683-6805 RESISTOR, fxd, comp, 68 ohms, 5%, 1/4W 01121 CB 6805
R67 0683-5605 RESISTOR, fxd, comp, 56 ohms, 5%, 1/4W 01121 CB 5605
R69, 70, 74 thru 76/ 0811-2490 RESISTOR, fxd, ww, 0.1 ohms, 3%, 5W 28480 0811-2490
R73 0686-1015 RESISTOR, fxd, comp, 100 ohms, 5%, 1/2W 01121 EB 1015
R77 0761-0015 RESISTOR, fxd, comp, 1.5k, 5%, 1/2W 24546 FP-32-1-T00-150-J
S1 3101-1219 SWITCH, toggle, SPDT, subminiature 09353 7101 PC
U1 1820-0207 INTEGRATED CIRCUIT, TTL 28480 1820-0207
u2 1820-0054 INTEGRATED CIRCUIT, TTL 01295 SN7400N
U3, 4 1820-0477 INTEGRATED CIRCUIT 28480 1820-0477
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1900-87A

Schematic Diagram
Figure 5-19. Servo Amplifier Assembly A2 Parts Location Diagram
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Table 5-8. Sector Transducer Assembly A3 (07900-60054) Replaceable Parts
REFERENCE HP MFR
DESIGNATION | PART NO. DESCRIPTION cope | MFRPARTNO.

DS1 2140-0094 LAMP, incandescent, 5.3V 92966 7153

Q1 1990-0085 PHOTOTRANSISTOR, 30V 07263 FPT-100

Q2 1854-0071 TRANSISTOR, NPN (Selected from 2N3704) 28480 1854-0071

R1 0698-6283 RESISTOR, fxd, comp, 10 ohms, 5%, 1/8W 01121 BB 1005

R2 0698-7187 RESISTOR, fxd, comp, 2M, 5%, 1/8W 01121 BB 2055

R3 0698-6984 RESISTOR, fxd, comp, 470 ohms, 5%, 1/8W 28480 0698-6984
R4 0698-6725 RESISTOR, fxd, comp, 100k, 10%, 1/8W 01121 BB 1041

R5 0698-5178 RESISTOR, fxd, comp, 1.5k, 5%, 1/8W 28480 0698-5178
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Figure 5-21. Sector Transducer Assembly A3 Parts Location Diagram
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Figure 5-22. Sector Transducer Assembly A3,
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Table 5-9. Sector Transducer Assembly A4 (07900-60054) Replaceable Parts
REFERENCE HP | MFR
DESIGNATION | PART NO. DESCRIPTION CODE MFR PART NO.

DS1 2140-0094 LAMP, incandescent, 5.3V 92966 7153

Q1 1990-0085 PHOTOTRANSISTOR, 30V 07263 FPT-100

Q2 1854-0071 TRANSISTOR, NPN (Selected from 2N3704) 28480 1854-0071

R1 0698-6283 RESISTOR, fxd, comp, 10 ohms, 5%, 1/8W 01121 BB 1005

R2 0698-7187 RESISTOR, fxd, comp, 2M, 5%, 1/8W 01121 BB 2055

R3 0698-6984 RESISTOR, fxd, comp, 470 ohms, 5%, 1/8W 28480 0698-6984
R4 0698-6725 RESISTOR, fxd, comp, 100k, 10%, 1/8W 01121 BB 1041

R5 0698-5178 RESISTOR, fxd, comp, 1.5k, 5%, 1/8W 28480 0698-5178
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Figure 5-24. Sector Transducer Assembly A4,
Figure 5-23. Sector Transducer Assembly A4 Parts Location Diagram v Schematic Diagram
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Table 5-10. Motherboard Assembly A6 (07900-60055) Replaceable Parts
REFERENCE HP MFR
DESIGNATION | PART NO. DESCRIPTION CODE MFR PART NO.
XA7A/B thru 1251-1886 CONNECTOR, pc, 30-contact (2 x 15) 71785 252-15-30-340
XA13A/B
XA16/20,17 1251-2025 CONNECTOR, pc, 48-contact (2 x 24) 71785 252-24-30-340
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