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GENERAL INFORMATION. 

1-1. INTRODUCTION. 

1-2. This manual contains the information required to 
install, operate, test, adjust, and troubleshoot the Hewlett
Packard 7901A Disc Drive. (See figure 1-1.) This section 
covers a general description, identification, specifications, 
options, accessories, related manuals, and other basic 
information. 

1-3. The other sections in this manual provide informa-
tion as follows: 

a. SECTION II, INSTALLATION. Provides information 
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 
operating instructions for the disc drive. 

c. SECTION IV, THEORY OF OPERATION. Provides 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, trouble
shooting information, schematic diagrams, and printed
circuit assembly parts location 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 disc memory device, compactly designed for 
use as a peripheral unit in small- and medium-size com
puting systems. The disc drive has an average response time 
of less than 35 milliseconds and will store a total of 2.5 
million eight-bit bytes. The disc drive head-positioning 
mechanism is a voice coil actuator that employs both 
position and velocity feedback. Position feedback comes 
from a precise photo-optical system that can position any 
actuator to within 0.0003 inch of its nominal position. 
Other significant features of the disc drive include 2200 bits 
per inch of data density and 2400 rjmin spindle speed as 
standard, an integral power supply, and an absolute filtra
tion system that eliminates environmental contamination. 
Up to four disc drives can be used with a single controller. 
A multiple installation of this type can be any combination 
of HP 7901A or 7900A Disc Drives. 

1-6. IDENTIFICATION. 

1-7. Hewlett-Packard identification can be made by 
reviewing 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 
customer has specified, if any. 

1-8. Hewlett-Packard identifies each unit with a two
section serial number (OOOOA-OOOOO). 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 supplements available at the nearest HP Sales and 
Service Office. 

1-9. Printed-circuit assembly (PCA) reVISIOns are 
identified 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-trace 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 division of Hewlett-Packard that manu
factured the PCA. If the series code numbers do not corre
spond 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 available at the nearest HP Sales and 
Service Office. 

1-10. SPECIFICATIONS. 

1-11. 
1-1. 

Specifications for the disc drive are listed in table 

7900-155 

rrnll] HEWLETT· PACKARD 

MODEL 
OPT 
SERIAL 

MADE IN U.S.A .. 

Figure 1-2. Identification Sticker 
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General Information 7901A 

Table 1-1. HP 7901A Disc Drive Specifications 

DEVICE TYPE 

Moving head disc drive with 1 removeable, front-loading, single-disc cartridge with 2200 bpi recording surface. 

DATA ACCESS 

Head Positioning (Including Settling Time) 

Track-to-Track (maximum) 

67 tracks (maximum) 

202 tracks (maximum) 

Rotational Delay (Latency) 

Average (1/2 revolution) 

Maximum (1 revolution) 

Data Transfer 

Eight-Bit Bytes/Second. 

Bits/Second (nominal) . 

Cartridge Change at 60 Hz Power 

Stop Time 

Start Time. . . . . . . 

DATA CAPACITY 

Approximately 24 million bits structured as follows when in 24-sector format: 

TOTAL DATA DATA 
APPROXIMATE BITS BITS BYTES SECTORS TRACKS 

PER PER PER PER PER 

Byte 8 8 

Sector 2.6k 2k 256 

Track 60k 50k 6k 24 

Cylinder 120k 100k 12.5k 48 2 

Surface 12M 10M 1.25M 4.8k 200 + 3 

Drive 24M 20M 2.5M 9.6k 400 

ENVIRONMENTAL 

Operating Temperature 

Non-OperatingTemperature . . . . . 

Relative Humidity (Without Condensation) 

CYLINDERS 
PER 

200 + 3 

200 

10 milliseconds 

35 milliseconds 

65 milliseconds 

12.5 milliseconds 

25.0 milliseconds 

312k 

2.5 million 

35 seconds 

30 seconds 

RECORDING 
SURFACE 

PER 

2 

.10° to 40°C 

50° to 104°F 

_20° to 65°C 

_4° to 149°F 

8% to 95% 

Attitude (pitch and Roll) . . . . . . . . . . . . . . . . . . . Accuracy of positioning is not af

fected by attitude of the disc drive. 
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7901A General Information 

Table 1-1. HP 7901A Disc Drive Specifications (Continued) 

ENVIRONMENTAL (Continued) 

Absolute Filtering System. 

Vibration . . . . . . . 

GENERAL 

Standard Features 

Write Protect } 
Unit Select Switch setting inside cartridge door. 

Parallel connection of up to four drives per controller. 

Power Required (Internal Power Supply). . . . . . 

Weight . . . . . . . . . . . . . . . . . . . . . 

Dimensions 

Compatibility. . . . . . . . . . . . . . . . . . . 

75 cubic feet per minute 

10 to 55 Hz at 0.01 inch peak-to-peak 
excursion or at a continuous level of 0.25 G's. 

100 Vac ± 10%,50 Hz ± 2%, 4.1A, 1 phase 

100 Vac ± 10%, 60 Hz ± 2%, 3.4A, 1 phase 

120 Vac ± 10%,50 Hz ± 2%, 3.4A, 1 phase 

120 Vac ± 10%, 60 Hz ± 2%, 2.8A, 1 phase 

200 Vac ± 10%, 50 Hz ± 2%, 2.0A, 1 phase 

200 Vac ± 10%,60 Hz ± 2%, 1.7A, 1 phase 

220 Vac ± 10%, 50 Hz ± 2%, 1.8A, 1 phase 

220 Vac ± 10%, 60 Hz ± 2%, 1.6A, 1 phase 

240 Vac ± 10%, 50 Hz ± 2%, 1.7 A, 1 phase 

240 Vac ± 10%, 60 Hz ± 2%, l.4A, 1 phase 

Net, 107 Ib (48.6 kg) 

Shipping, 174 Ib (78.9 kg) 

Fits standard EIA 19-inch rack 19 in. (483 

millimeters) wide (ahead of mounting 

flange); 16-3/4 in. (425 millimeters) wide 

(behind mounting flange); 10-1/2 in. (267 

millimeters) high; 22-15/16 in. (581 milli

meters) deep (from mounting flange), 

25-5/8 in. (651 millimeters) deep (overall). 

Interface-compatible with HP 7900A Disc 

Drive (dual disc). 
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General Information 

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 240 Vac, 50 Hz operation (equipped with 
IEC-approved power cord without plug) 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 
Sales and Service Office (refer to the list at the back of the 
manual for addresses). 

1-4 

HP Model/Part Number 

13211A Option 001 
12869A 
07901-60012 
13212A 

5060-0049 

1-16. RELATED MANUALS. 

7901A 

Description 

Rack Slide Mounting Kit 
Disc Cartridge 
Service Extender Board 
Multiunit Cable/with 

7900/7901 interconnect 
boards 

Preamp Extender Board 

1-17. To maintain the disc drive, refer to HP 7900/ 
13210 Disc Diagnostic Manual, part no. 13041-60001 and 
HP 13219A Disc Service Unit Manual, part no. 
13219-90000. 
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2-1. INTRODUCTION. 

2-2. This section contains information on unpacking 
and incoming inspection, input power requirements, 
mounting, 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 operated continuously from 
primary power sources of 100, 120, 200, 220, or 240 Vac 
±10%, single phase, 50/60 Hz. Prior to installing the disc 
drive, determine the primary power voltage, remove the 
bottom cover of the disc drive, and ensure that power 
supply strapping of TB1 is compatible with primary power 
voltage. Figure 2-1 shows the strapping of TB1 for various 
voltages. 

2-7. POWER CABLE. 

2-8. To protect operating personnel, the National 
Electrical Manufacturers Association (NEMA) recommends 
that the unit panel and chassis be grounded. This unit is 
equipped with a three-conductor power cable which 
grounds the unit. 

2-9. MOUNTING. 

2-10. Prior to rack mounting, remove the top cover in an 
environmentally clean area and remove the shipping clamp 
shown in figure 5-7. The shipping clamp is used to prevent 
internal movement that would cause damage to the heads 
or disc components during packaging 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 loosening the 
pozi-drive screw, rotate the shipping clamp out of the way 
and re-tighten the pozi-drive screw. Replace the top cover. 

INSTALLATION III 

Note: Retain the shipping clamp in the manner 
described above, to use 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 of the unit when it is in 
operation. The unit should be used in an area where the 
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 disc 
drive front panel and the chassis. The HP 13211A option 
001 Disc Drive Rack Mounting Kit is an available accessory 
for mounting the disc drive in an HP 29400 Series Cabinet 
with the required chassis isolation. The following procedure 
provides rack mounting instructions using the HP 13211A 
option 001 Disc Drive Rack Mounting Kit (figure 2-4 
includes identification of the isolation technique). To 
mount the disc drive in an HP 29400 Series Cabinet using 
the HP 13211A option 001 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-inch flat head 
screws, four on each side, as shown in figure 2-3. 

b. Attach the rack mount brackets to the rack cabinet 
using eight number 1/4-20, 0.5-inch hexagon head 
screws with eight number 1/4 split lock washers and 
eight number 1/4-20 spring nuts as shown in figure 2-4. 
Before securing to rack cabinet, ensure that the 
mounting brackets are level from the front to the rear. 

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 disc drive chassis mounting holes with 
the RETMA pattern holes used for secur
ing the disc drive front panel to the 
cabinet. 

A minimum vertical clearance of 10-1/4 
inches above the bottom front of the rack 
mount bracket must be maintained· to 
allow for disc drive clearance. 
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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 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 number 
10-32, 0.5-inch flat head screws, secure the disc drive 
to the front of the rack cabinet. 

7901-19 

Installation 

CAUTION 

The rack slide mounting kit must be used 
in its entirety; using only the four num
ber 10-32, 0.5-inch flat head screws to 
secure the disc drive would result in 
damage to the disc drive and rack cabinet 
since the screws cannot 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; otherwise, the rack cabinet 
might tip over. 

2-13. CONNECTION INSTRUCTIONS. 

2-14. Connect the disc drive to an appropriate ac source, 
as per paragraph 2-6. 

Figure 2-2. Disc Drive Cabinet Mounting 
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2-15. Refer to figures 5-12 and 5-14 for an overview of 
the chassis and assembly connector locations. Connector 
XA14 is reserved for the cable from the computer/ 
controller. Unless the disc drive is to be parallel-connected 
in a system, connector XA13/16 is occupied by termination 
assembly A16. 

2-16. If the disc drive is to be parallel-connected in a 
system, a HP 13212A Multiunit Cable Kit (including 7901 
interconnect board) is required. The interconnect board 
must be installed into connector XA13/16 in the first disc 
drive and into connector XA14 in the second, third, and 
fourth disc drives. In the last disc drive of the system, 
termination assembly A16 must be installed in connector 
XA13/16. 

2-17. When one or more disc drives are installed, logical 
drive identification must be specified to the controller. The 
position of the unit select switch will determine the disc 
drive identification. 

Note: Sector cylinder PCA All contains two 
gates that are jumpered to adapt the unit 
to disc cartridges with 32, 24, 16, 12, or 
8 sectors. An inspection should be made 
for correct jumper connections prior to 
operation. A table and illustration of 
these jumper options are contained in 
figure 5-35. 

13211-1 

NUMBER 8-32, O.625-INCH 
FLAT HEAD SCREW (8) 
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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 
address, model number, and full serial number. Also, mark 
the container FRAGILE to assure careful handling and with 
a caution that states: "Magnetic equipment suitable for air 
shipment if maintained at a distance of 15 feet or more 
from compass sensing devices." In any correspondence, 
refer to the unit by model number and full serial number. 

I CAUTION I 
Restore shipping clamp used in original 
shipment, as described in paragraph 2-10, 
to prevent internal movement of carriage 
and internal damage. If no shipping 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. Do not ship 
with cartridge installed. 

Figure 2-3. Chassis Slide Attachment 
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NOTES: 

MOLDED PLASTIC BLOCKS ISOLATE '\ 
RACK MOUNT BRACKET FROM RACK 

MOUNT SLIDE MECHANISM. 

1. ALIGN THE MOUNTING SCREW IN 
CONJUNCTION WITH THE RETMA 
MOUNTING PATTERN SHOWN AT 
RIGHT. PROPER ALIGNMENT WITH 
THE RETMA PATTERN WILL AS
SURE THE 7900A AND 7901A CHASSIS 
MOUNTING HOLES OF ALIGNMENT 
WITH THE RETMA PATTERN AT 
REFERENCE POINT A IN FIGURE 2--6. 

2. ALL DIMENSIONS ARE IN INCHES. 

RETMA 
MOUNTING 
PATTERN 

Figure 2-4. Rack Mount Bracket Attachment 

NUMBER 1/4-20 
SPRING NUT (8) 

Installation 

2-5 



Installation 

13211-5 
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STANDARD 
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Figure 2·5. Disc Drive Slide Attachment 

NUMBER 10-32, 0.5-INCH 
FLAT HEAD SCREW (4) 

Figure 2·6. Disc Drive to RETMA Attachment 
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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. 

2-21. USING OTHER PACKAGING. 

2-22. The following general instructions should be used 
for repackaging with commercially available materials: 

CAUTION 

Restore shipping clamp used in original 
shipment, as described in paragraph 2-10, 
to prevent internal movement of carriage 
and internal damage. If no shipping clamp 
is available, some means of fastening the 
carriage assembly to the linear motor 
must be used. Use extreme care not to 
damage the head assemblies or their leads. 
The shipping clamp should be used when
ever possible. Do not ship with cartridge 
installed. 

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 control 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 suitable for 
air shipment if maintained at a distance of 15 feet or 
more from compass sensing devices." 

e. In any correspondence, refer to the unit by model 
number and full serial number. 
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3·1. INTRO DUCTION. 

3-2. Operating instructions for the disc drive are 
covered in this section of the manual. 

3·3. OPERATING CONTROLS AND INDICATORS. 

3-4. Front and rear panel controls, indicators, and 
terminals 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 DATA PROTECT switch (on the inside, right
hand side of drive) to the ON position if data protec
tion is required. 

b. Set SOFTWARE PROTECT-OVERRIDE switch to 
desired position (see figure 3-1). 

c. Set UNIT SELECT switch for proper operation with 
the controller (see figure 3-1)~ 

d. Press POWER switch on front panel to ON position. 
The lamp in the POWER switch will light and the 
DOOR UNLOCKED lamp will light. 

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

f. Install a front-loading disc cartridge (2200 bpi surfaces) 
with the access-door end first. 

I CAUTION I 
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 might occur. 

g. Close the disc drive front door. 

h. Press the disc drive LOAD switch to the ON position; 
the DOOR UNLOCKED lamp will go out. After a 
30-second start-up time, the DRIVE READY lamp will 
light, indicating that the cartridge has been air purged 
and the disc drive heads are loaded. The DRIVE 
FAULT lamp will light only if an illegal memory opera
tion is attempted, if some of the read/write circuitry 
failed, or if a seek operation did not finish within 850 
milliseco nds. 

OPERATION II 

3-7. To change a cartridge in the disc drive, proceed as 
follows: 

a. Press the disc drive LOAD switch to the OFF position. 
The DRIVE READY light will immediately go out. 

b. Allow the spindle to halt (approximately 35 seconds). 

c. The DOOR UNLOCKED indicator will light. 

d. Open the disc drive front door by pulling ou t and down 
from the upper inset edge of the front door. 

e. Remove the cartridge by grasping firmly and pulling 
out. 

f. Install the new disc cartridge, access-door end first. 

g. Close the disc drive front door. 

h. Press the disc drive LOAD switch to the ON position. 

3-8. 

After a 30-second start-up time, the DRIVE READY 
lamp will light, indicating the heads have loaded and 
disc drive is awaiting a command from the disc drive 
controller. 

To shut the unit off, proceed as follows: 

a. Press the disc drive LOAD switch to the OFF position. 

b. Allow the spindle to halt (approximately 35 seconds). 
The DOOR UNLOCKED indicator will 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 unit using the 
LOAD switch, not the POWER switch. If 
the unit is powered down using the 
POWER switch while the heads are 
loaded, the internal batteries must retract 
the heads. Unnecessary use of internal 
battery power to retract the heads might 
lead to a possible problem; head or disc 
damage will occur if the internal-battery 
protection feature fails. 
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3-2 

FRONT PANEL FEATURES 

9 2 3 11 4 5 6 7 8 

1. UNIT SELECT switch (inside front panel). Position of switch provides logical 
identification of the disc drive to the controller. Up to four disc drives may be 
addressed by a single controller. Unit identification (0 thru 3) indicated on 
front panel. 

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

3. DATA PROTECT indicator lamp. Lights whenever the DATA PROTECT switch is 
in the ON position. When lit, disc is protected against any write operations. 

4. DOOR UNLOCKED indicator lamp. Lights when the spindle has stopped rotating 
and the carriage is retracted. 

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

6. DATA PROTECT switch (inside front panel). Turns data protection feature on or 
off. When activated, protects removable cartridge disc from any write operations. 

7. UNIT SELECT indicator lamp. Lamp lights behind the unit number selected by 
UNIT SELECT switch. 

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

8. LOAD switch. Turns disc drive spindle motor on and off. When the LOAD switch 
is pressed (in), switch lamp lights, the front door latches are closed, and removal 
of the disc cartridge is prevented. In the UN LOAD position (switch out), the 
spindle motor is stopped and the front door can be opened to provide access to 
the disc cartridge. 

9. Absolute filter pre-screen. Filter pre-screens air entering disc drive absolute filter. 

10. POWER switch. Turns disc power supply on (lamp lights when switch is pressed) 
and off (lamp off when switch is out). 

11. SOFTWARE PROTECT-OVERRIDE switch (hidden). When in the SOFTWARE 
PROTECT position, prevents a write operation in the address field of a sector. 
When in the OVERRIDE position, writing in sector address fields is enabled. 

REAR PANEL FEATURES 

12 13 

12. Connector. Extender or termination printed-circuit assembly connector. 

13. Connector. Extender printed-circuit assembly connector. 

Figure 3-1. Disc Drive Front and Rear Panel Features (Sheet 2 of 2) 
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THEORY OF OPERATION II 

4-1. INTRODUCTION. 

4-2. This section describes the mechanical and electrical 
characteristics of the HP 7901A Disc Drive, and contains a 
detailed functional description of the disc drive logic. 

4-3. MECHANICAL AND ELECTRICAL CHARAC
TERISTICS. 

4-4. The Hewlett-Packard 7901A Disc Drive is a ran
dom access, mass storage device designed for use with small
to medium-sized computing systems. Through the use of 
removable 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 
interchangeable, 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 separate magnetic head is used for each disc surface to 
retrieve existing data, or to record new data. 

4-5. The removable, single disc is mounted in a protec
tive 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 
anyone of 203 positions over the disc. The carriage 
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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 and receives all data inputs directly from 
the using system processor interface. Similarly, all data and 
drive 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 
performs: 

a. Provides a medium of data storage. 

b. Supplies fast, accurate access to any desired storage area 
on the disc. 

c. Supplies a method of data retrieval. 

4-9. The data storage medium is a thin layer of mag
netic material coated on the disc substrate. Access to store 
or retrieve data is provided by a carriage assembly that 
supports two read/write heads (one read/write head per disc 
surface). The carriage assembly (see figure 4-1) consists of a 
coil of wire free to move within the combined field of two 
permanent magnets. In essence, the CQil and magnet form a 
linear motor that moves the carriage assembly. 

DISC 

SPINDLE 
MOTOR 

Figure 4-1. Disc Drive Overview 
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4-10. The head support arms are attached to the carriage 
assembly. Accurate positioning of the heads is accom
plished by moving the carriage with signals generated by an 
extremely accurate optical transducer. High-speed damping 
is provided by the output of a velocity transducer also 
connected in the carriage servo control circuit. 

4-11. There are 203 "cylinders" per disc, with each 
cylinder representing one position of the carriage assembly. 
The term cylinder encompasses both surfaces of the disc, 
therefore, there are 203 "tracks" per disc surface. Moving 
the carriage assembly to a particular cylinder places both 
heads over that cylinder. Selection of a head determines 
which track is to be used in an operation. An encoder, 
which is attached to the carriage assembly, distinguishes 
each cylinder position. One part of the encoder is used to 
detect the "home" position, which is defined as cylinder 
000. Two other channels of the encoder provide coarse and 
fine carriage positioning information to center the heads 
over a desired cylinder. The encoder also updates a current 
cylinder address register as the carriage moves the heads 
from one cylinder to the next. 

4-12. The disc is rotated by means of two pulleys, a belt, 
and a spindle motor. The spindle motor control circuits 
apply ac power for motor operation and the removal of 
power when exchanging disc cartridges or when the drive is 
not ready for use. Disc rotation is at a nominal speed of 
2400 r/min which develops air pressure that forces the 
heads away from the disc surface. Supporting arms for the 
heads provide spring action that forces the heads toward 
the disc surface. At about 100 microinches from the disc 
surface the two forces are equal so the heads "fly" at this 
altitude. 

4-13. A short, thin-walled, slotted skirt is attached to 
the disc hub. The skirt has 24 equally spaced slots, with a 
light source on one side and a photo cell on the other. 
These units are located on a sector transducer that provides 
the means for detecting angular (sector) position. If radial 
lines were drawn through the slots, the disc would be 
divided into 24 equal, pie-shaped segments (see figure 4-2). 
The area of a track between two of these radial lines is 
defined as a sector; thus each track has 24 sectors. The 
sectors are numbered from 00 through 23. 

4-14. The addressing structure of the disc drive is shown 
in figure 4-2, which defines a controller operation with a 
four-unit disc drive installation. When a disc drive is com
bined with two or more (four units maximum) HP 7900A 
or HP 7901A Disc Drives, the controller selects an on-line 
unit by addressing a unit over two lines that are dedicated 
to this function. Operator-determined configuring in each 
disc drive provides the proper logic arrangement for 
controller-to-disc drive identification. A disc cylinder is 
selected when the controller issues a command to the disc 
drive and places the cylinder address on eight parallel out
bus lines from the controller to the disc drive. A head and 
sector select function also uses the same eight outbus lines, 
accompanied by a separate enabling command from the 
controller to disc drive. A further function of the outbus 
lines is to carry write or read select commands. Specific 
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functions of an active disc drive are monitored by the 
controller over a set of five parallel inbus lines and four 
separate status lines. 

4-15. DETAILED FUNCTIONAL DESCRIPTION. 

4-16. The disc drive consists of a spindle motor and 
control circuits to rotate the disc, a carriage and control 
circuits to position the heads, sector detection circuits to 
provide rotational position information, and read-write data 
control circuits. The following discussion describes drive 
enable and motor control, carriage position control, sector 
detection control, data control, and the disc drive power 
supply. An overall block diagram (figure 4-3) is used to 
support this discussion. Schematic diagrams located in sec
tion V also can be used as reference for discussion of signal 
development within an assembly. Rather than repeated 
reference to figure numbers, each assembly is identified by 
its alpha-numeric designation, eg, assembly A6, for refer
ence. 

4-17. DRIVE EN ABLE AND MOTOR CONTROL. 

4-18. The disc drive is placed in operation by setting 
controls on the unit to the desired position as detailed in 
section III. When the drive is to be used as one unit in a 
multiple (four maximum) disc drive installation, a switch 
that is part of unit select assembly A17 is set (position 0 
through 3) to enable selection by the controller. The switch 
position lights an associated lamp on the front panel, and 
provides a logic output on the Select A and Select B lines to 
I/O multiplex assembly A12. The Select A and B logic is 
applied to a circuit that is used by the controller to select a 
disc drive for operation. When a match occurs between the 
Select A and B logic from assembly A17 and the Select 1 
and 2 logic from the controller, and the Select Enable signal 
is high, I/O multiplex assembly A12 logic is enabled for 
interface operation between the disc drive and controller. 
Development of the Select Enable signal is described later 
in this discussion. 

4-19. Select A and B logic in assembly A12 also is 
applied to the address decode circuit which provides unit 
identification to the controller at the request of the con
troller. During disc drive operation, all outputs from the 
decode circuit are high, except when the Attention signal is 
high and the controller pulses the Control Outbus 6 line. 
The decoder responds to this request from the controller by 
providing a low output to the inbus circuit associated with 
the disc drive unit identifier. For example, if the Select A 
and Select B logic established the disc drive as unit 1, the 
decoder responds to a controller request by providing a low 
to the control inbus 1 circuit. In this manner the controller 
can identify each disc drive in an installation. 

4-20. With power applied to a disc drive and the spindle 
motor not operating, the DOOR UNLOCKED lamp on 
indicator assembly A1 is lighted by a low Latch Drive signal 
from drive control assembly A10. The low Latch Drive 
signal, in tum, is developed by a low Speed Down output 
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from sector cylinder assembly All, and a low Carriage 
Retracted output from retract switch S8. The Speed Down 
output is low when spindle motor speed is below 0.2 
percent of nominal, and the Carriage Retracted signal is low 
when the carriage is retracted. 

4-21. Setting LOAD switch S2 on the disc drive front 
panel to the LOAD position lights the LOAD switch lamp 
and provides a high Load Switch output from assembly Al 
to relay control circuits in drive control assembly A10. In 
assembly A10, the high Load Switch signal is applied to a 
motor latch circuit and to a gate that controls a Drive 
Ready output from the assembly. The motor latch circuit is 
controlled by the condition of the Load Switch and Car
riage Retracted signals plus the output of an initial delay 
circuit. An initial delay is started when power is applied to 
the disc drive and various safety interlock conditions are 
satisfied. A power sense circuit monitors the output of the 
three voltage regulators in servo amplifier/regulator as
sembly A4, and provides a high output to the initial delay 
circuit. The high Encoder Lamp Interlock and low Inter
lock Line signals complete the input requirements to the 
Initial Delay logic. The Encoder Lamp Interlock output is 
high when the head encoder lamp has current, and low 
Interlock Lme signal signifies the following disc drive safety 
interlocks are complete: 

a. A cartridge is properly installed. 

b. The disc drive door is closed. 

c. The disc drive door is latched. 

d. Printed-circuit assemblies A6 through A12 are properly 
installed in motherboard assembly A5. 

4-22. During time-out of the initial delay circuit in as
sembly A10, an Initial Reset output is passed to sector 
cylinder assembly All to clear flip-flops in the speed-up 
sense circuit. Within assembly A10, the initial delay circuit 
also clears the Seek Timer flip-flop and the Drive Fault 
flip-flop and passes an R/W Reset signal to read/write 
control assembly A 7. 

4-23. Upon completion of the initial delay time-out in 
assembly A10, the reset signals are removed and the motor 
latch circuit is set for normal drive operation. At this time 
the drive ready delay circuit starts a time-out and a Ener
gize Motor Relay output is sent to motor control assembly 
A3 to energize the motor relay. This action applies ac 
power to the motherboard fan motor and to the spindle 
motor that drives the disc. Concurrently, a Select Enable 
signal developed in assembly A10 is passed to the select 
circuit in I/O multiplex assembly A12 .. The Energize Motor 
Relay output is maintained during disc drive operation. 
However, if a condition occurs that causes the motor latch 
circuit in assembly A10 to change state, Energize Motor 
Relay signal goes high and power is removed from the spindle 
and fan motors. Simultaneously, a Retract output is passed 
to the Current Command line between encoder assembly A9 
and servo amplifier/regulator A4. This action returns the 
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carriage to the retracted position. A disc-drive restart re
quires new timing cycles through the initial delay and drive 
ready delay circuits in assembly A10. 

4-24. Sector transducer assembly A2 supports a light 
source and photocell on opposite sides of the slotted skirt 
that extends down from the disc hub. As the disc and hub 
are rotated by the spindle motor, light passes through the 
slots and illuminates the photocells. The photocell develops 
electrical pulses (sector pulses) that are amplified and fed to 
speed-down and speed-up sense circuits in sector cylinder 
assembly All. When the disc speed is below 0.2 percent of 
nominal, the Speed Down signal is low as discussed in 
paragraph 4-20. When disc speed exceeds this lower limit, 
the Speed Down signal is high, and makes the Latch Drive 
output from assembly A10 go high. Now the DOOR UN
LOCKED lamp on indicator assembly Al is extinguished. 
As disc speed exceeds 80 percent of nominal, the Speed Up 
output from the speed-up sense circuit in assembly All 
becomes low and is sent to assembly A10. 

4-25. With the motor latch circuit set for normal opera
tion, as described in paragraph 4-23, and the Speed Up sig
nal low with no drive fault in assembly A10, an enabling 
signal is passed to the gate that senses time-out of the drive 
ready delay circuit. Upon completion of time-out, the Ener
gize Servo Relay output becomes low and is passed to servo 
amplifier/regulator assembly A4 to energize servo relay Kl. 
The relay connects the linear motor to servo amplifier 
circuits in assembly A4 that control the direction and speed 
of carriage movement. Carriage operation is discussed in 
subsequent paragraphs. 

4-26. Encoder assembly A9 contains the A-, B- and 
C-channel amplifier logic to control carriage movement. 
Each amplifier circuit receives positioning information from 
the head position encoder. An operation started from the 
power-off condition finds the carriage retracted and the 
heads in a stored, or unloaded position. This provides a 
Heads Loaded output from assembly A9 to the home latch 
circuit in assembly A10. The home latch circuit develops 
low Servo Inhibit and high Seek Home signals that are 
passed back to assembly A9. The low Servo Inhibit signal 
disables the fine-position, reverse gate, and forward gate, 
thus disconnecting the channel A and B amplifier from the 
current command circuit. When Seek Home is high, the 
command servo home gate is turned on and connects the 
output of the channel C amplifier to the current command 
circuit. Channel-C positioning information from the head 
position encoder passes through assembly A9 to develop a 
Current command that is sent to assembly A4 to start the 
linear motor. When a zero crossing point is reached by the 
channel C amplifier in assembly A9, the carriage and heads 
are at the "home," or cylinder 000 position. At this time, 
the At Home and Heads Loaded lines from assembly A9 to 
assembly A10 become low and high, respectively. 

4-27. The At Home signal in assembly A10 starts a delay 
cycle by setting a flip-flop in the home delay circuit. A 
Reset Counter output from the flip-flop is passed to as
sembly All to reset the destination address and current 
address registers. After the home delay circuit times out, 
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the home latch circuit is set for normal operation and 
removes the Servo Inhibit and Seek Home output to as
sembly A9. The high Heads Loaded signal in assembly A10 
is applied to a seek timer circuit that is described later in 
this section, and to a gate that controls the Drive Ready 
indication. 

4-28. With the Heads Loaded and Load Switch signals 
high in assembly A10, and after time-out of the drive ready 
delay circuit, the Drive Ready signal becomes high and is 
passed to I/O multiplex assembly A12. A low Drive Ready 
signal also sets a flip-flop in the first-status circuit to pro
vide a high First-Status signal to assembly A12. A high 
Drive Ready signal also is applied to the output gate in the 
position delay circuit. While the carriage and heads are in 
the home position, a low Position Match signal is applied to 
the position delay circuit in assembly A10. Outputs from 
the position delay circuit inhibit the seek timer, provide a 
high Access Ready signal to assembly A12, and set the 
Attention flip-flop which provides a high Attention output 
to assembly A12. During the foregoing events, a low Drive 
Ready Lamp signal also is passed from assembly A10 to 
indicator assembly A1 to light the DRIVE READY lamp. 

4-29. I/O multiplex assembly A12 interfaces the disc 
drive with the controller. With a match between the Select 
A and B logic from assembly A1 and the Select 1 and 2 
logic from the controller, and with Select Enable high, the 
assembly logic is enabled. The high Drive Ready and Access 
Ready indications from assembly A10 are gated through to 
the controller as low Select and Drive Ready, and low 
Select and Access Ready indications. With Attention high 
in assembly A12, the controller can pulse the Control 
Outbus 6 line low to identify the disc drive unit number. 
This identification is made by making one of the Control 
Inbus 0 through 4 signals from assembly A12 to the con
troller go low. The low line is established by the Select A 
and B logic applied to the address decode circuit as dis
cussed in paragraph 4-19. The controller also can determine 
first-status, seek check, data protect, software protect, or 
drive fault conditions over the Control Inbus 0 through 4 
lines. These status indications are gated through assembly 
A12 when the controller makes the Control Outbus 7 line 
go low. Development of, a first-status indication, as dis
cussed in paragraph 4-28, and the seek check, data protect 
and drive fault functions are described in following para
graphs. The Software Protect signal in assembly A12 is 
developed by setting the SOFTWARE PROTECT switch on 
the disc drive chassis. The function is used to inhibit a write 
operation in the address field of a disc sector. 

4-30. CARRIAGE POSITION CONTROL. 

4-31. Carriage movement and position is controlled by 
encoder assembly A9 logic, which receives channel A, Band 
C information from the head encoder assembly, and by a 
Velocity Command received from sector cylinder assembly 
All. Channel C information through assembly A9 is used 
to position the carriage and heads in the home position as 
discussed in paragraph 4-26. Further control of the carriage 
is achieved by the controller through I/O multiplex 
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assembly A1 . A low Set Cylinder signal from the con
troller to a embly A12 starts the carriage positioning 
process. This signal indicates that a cylinder address is 
present on t e Control Outbus 0 through 7 lines and, in 
conjunction ith the Access Ready signal from assembly 
A10, provide a Seek command to assembly All. The low 
Set Cylinder signal in assembly A12 also develops a high 
Drive Set Cyl nder signal that is passed to assembly A10 to 
clear the Atte tion flip-flop. 

4-32. The cylinder address on the Control Outbus 0 
through 7 lin s is passed through isolation amplifiers in I/O 
multiplex ass mbly A12, and sent to sector cylinder as
sembly All n the Drive Outbus 0 through 7 lines. All lines 
are passed th ough an illegal-address decode circuit. If the 
cylinder addr ss is legal « cylinder 202), an enabling signal 
is applied, wi h a Seek command from assembly A12, to a 
gate that str bes the incoming cylinder address into the 
destination a dress register. The Seek command also makes 
the Cylinder atch output to assembly A9 go high which, 
in turn, mak s the Position Match output to assembly A10 
go high. In sembly A10, the high Position Match signal 
makes the A cess Ready signal to I/O multiplex assembly 
A12 go low and, in conjunction with the high Heads 
Loaded signal, starts the seek timer. 

4-33. Tim -out of the seek timer circuit in assembly A10 
is approxima ely 850 milliseconds. If the carriage has not 
moved to the new cylinder address within that time period, 
the seek tim r sets the Drive Fault flip-flop. A high Drive 
Fault signal is sent to I/O multiplex assembly A12 to 
develop a 10 output that is sent over the Control Inbus 4 
line to the c ntroller. In assembly A10, a low Drive Fault 
indication in ibits a gate in the servo relay circuit, which 
causes servo relay K1 in servo amplifier/regulator A4 to 
de-energize. his condition connects a Retract signal from 
assembly A4 through a carriage retract switch back to 
assembly A4 s a high Retract Switch Closed'signal. A fixed 
voltage is ap lied to the linear motor through relay K1 
causing the arriage to return to the retracted position. 
Concurrently the Drive Ready indication from assembly 
A10 to asse bly A12 goes low, the Drive Ready Lamp 
signal from sembly A10 to indicator assembly A1 goes 
high, and a ow Drive Fault Lamp indication is sent to 
assembly Al. In assembly A1, the DRIVE FAULT lamp is 
lighted and t e DRIVE READY lamp is extinguished. The 
disc drive is ow in the original state and, with the LOAD 
switch still 0 ,starts a cycle toward the home position and 
requires new controller commands as described under Drive 
Enable and otor Control, paragraph 4-17. 

4-34. Duri g normal operation, with the seek timer cir
cuit in asse bly A10 continuing a time-out cycle, the 
cylinder add ess stored in the assembly All destination 
address regis er and the carriage address in the current 
address regis er are compared in the address difference 
adder circuit. If a seek is forward (away from cylinder 000), 
the Carry 0 tput is low. When a seek is conducted in the 
reverse direct on, Carry is high. During a seek operation, the 
Cylinder Mat h output from assembly All also is high. The 
two conditio s are applied to assembly A9 to determine the 
operation of he current command gates. A low Carry signal 
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with the high Cylinder Match turns on the forward gate, 
while a high Carry and high Cylinder Match turns on the 
reverse gate. During a forward seek operation, the forward 
gate is enabled and connects a high Velocity Command 
signal through a forward-velocity inverter to the current 
command circuit to assembly A4. A reverse seek operation 
finds the reverse gate enabled, and the high Velocity Com
mand signal is connected directly to the current command 
circuit. 

4-35. The Velocity Command input to assembly A9 is 
an analog signal supplied by a velocity curve generator in 
assembly All. The difference value between the destina
tion address register and current address register in as
sembly All is applied in binary form to the velocity 
decode and velocity curve generator circuits by the address 
difference adder circuit. A large difference between the two 
addresses provides a high-value Velocity Command signal. 
During a seek operation, the Forward Count signal or 
Reverse Count signal received from assembly A9 is used to 
update the current address register in assembly All as the 
carriage moves. As the difference between the current ad
dress and destination address becomes smaller, the Velocity 
Command signal to assembly A9 is reduced proportionally. 

4-36. In assembly A9, the Velocity Command signal is 
passed through a gating circuit to the current command 
circuit between assembly A9 and servo amplifier/regulator 
assembly A4. A Current Command signal in assembly A4 is 
processed and fed to one of two drive amplifier circuits. 
One drive amplifier and an associated power amplifier are 
used to handle each Current-Command signal polarity. The 
enabled power amplifier applies current to the linear motor 
through a relay that is energized by the low Energize Servo 
Relay signal from assembly AlO. As the linear motor moves 
the carriage in the direction dictated by the Current
Command signal polarity, a velocity transducer supplies a 
Tach-In voltage back to assembly A9. This voltage is pro
portional to carriage speed and direction, and provides 
damping characteristics to the Current Command output 
from assembly A9. 

4-37. As the carriage moves in response to a Current 
Command signal, an optical encoder provides carriage posi
tion information. Three channels of position information, 
which are defined as the A, Band C channels, are sent to 
encoder assembly A9. The C-channel information is used to 
position the carriage in the home position as discussed in 
paragraph 4-26. The A and B channels, which are phase
separated by 90 degrees, are used to position heads over an 
addressed cylinder. The controlling conditions during 
original carriage movement are the high Cylinder Match, the 
condition of the Carry input from assembly All, and the 
output of the B-channel shapero When the heads reach the 
destination cylinder boundary, Cylinder Match becomes 
low and carriage positioning becomes the function of the 
A-channel shaper through the fine position gate. Positioning 
the heads at the zero point in a cylinder (physical center) is 
achieved by servo action between the A-channel output 
from the head position encoder and the linear motor. When 
the zero position in a cylinder is reached, a track center 
detector in the A-channel circuit provides a low Position 
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Match output from assembly A9 to assembly AlO. Receipt 
of the signal in assembly AlO develops the high Access 
Ready and Attention outputs which are applied to as
sembly Al2 (refer to paragraphs 4-28 and 4-29). 

4-38. Carriage movement toward a cylinder also provides 
an A-channel output that is applied to two differentiator 
circuits in assembly A9. One differentiator develops pulses 
when carriage movement is forward, and the other when 
the carriage is moving in a reverse direction. Each alternate 
zero-crossing of the A-channel input indicates the center of 
a cylinder, and a forward or reverse pulse is developed 
accordingly. These pulses are fed to assembly All via the 
forward count or reverse count lines, as applicable, to 
update the current address register. When the output of the 
destination address register and current address register are 
equal, outputs from the velocity decode circuit energize a 
gate to provide the low Cylinder Match output to assembly 
A9 with the results described in paragraph 4-37. 

4-39. HEAD AND SECTOR CONTROL. 

4-40. There are two heads per disc drive, one for each 
surface of the disc. The disc contains 203 cylinders; 203 
tracks per surface, with 24 sectors per track. Carriage posi
tioning places both heads over a selec.ted cylinder. Head 
and sector select input signals then define the portion of the 
disc to be used in a read or write operation. 

4-41. A head-and-sector select operation is initiated by 
the controller pulsing the Set Head and Sector control line 
into I/O multiplex assembly Al2 and placing the head
and-sector address on the Control Outbus 0 through 7 lines. 
In assembly Al2, the control signal is passed through an 
enabled select gate and is passed to sector cylinder assembly 
All as a low Drive Set Head and Sector signal. In assembly 
All, the output is passed through the illegal sector decode 
circuit, and is used to strobe the sector address into the 
sector address register. The signal also is used to enable the 
Head Select flip-flop and a flip-flop in the sector compare 
circuit. 

4-42. Head-and-sector address data from assembly Al2 
to assembly All is carried on the Drive Outbus 0 through 7 
lines. In assembly All, the data is passed through an illegal 
address decode circuit, with the decoded output passed to 
the illegal sector decode circuit. An illegal address or an 
illegal sector select produces a low Illegal Address output 
from assembly All thatis described later in this discussion. 
The Drive Outbus 0 line into assembly All during a head
and-sector select operation provides an illegal head address 
check in the illegal sector decode circuit. The Drive Outbus 
1 line carries the head address, the Drive Outbus 2 line is 
not used, and the Drive Outbus 3 through 7 lines carry the 
sector address. 

4-43. A high Drive Outbus lline and low Drive Set Head 
and Sector signal in assembly All set the Head Address 
flip-flop, which provides a high Head 1 output. This signal 
is passed from assembly All to read/write control assembly 
A 7. During normal operation in assembly A 7 the head 
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select information is gated through to write drive/read 
preamplifier assembly A6 where the head-l drive is enabled. 
When a low Drive Outbus 1 condition exists in assembly 
All, the Head 1 output from the Head Address flip-flop is 
low and the head-O drive is enabled in assembly A6. 

4-44. The Control Outbus 3 through 7 lines from the 
controller assembly Al2 carry the sector select logic, and 
are passed to assembly All on the Drive Outbus 3 through 
7 lines. The sector address is compared with the output of 
the sector counter in a five-bit sector compare register. 
Four bits of the input address are applied directly to the 
head-and-sector address register by the Drive Outbus 4 
through 7 lines. The most significant bit of the sector 
address, which is carried on Drive Outbus 3, is applied 
directly to the sector compare register through a separate 
flip-flop. Both the head-and-sector address register and the 
flip-flop connected in the Drive Outbus 3 line are clocked 
by the low Drive Set Head and Sector signal when the 
head-and-sector address is legal. 

4-45. The sector counter in assembly All is set by the 
Sector Transducer pulse input from sector transducer as
sembly A2. A slotted skirt that is divided into 24 equal 
segments is mounted on the disc hub and rotates as the disc 
is turned by the spindle motor. A light source located on 
one side of the skirt and a photocell on the other provides 
electrical impulses as the skirt rotates. An index slot is 
located approximately one-quarter of a sector past the 
zero-sector slot and is used as a reference point for counting 
the sectors. Each revolution of the disc produces 24 sector 
pulses and an index pulse which are applied to assembly 
All on the Sector Transducer line. 

4-46. Sector pulses are first applied to an adjustable 
time delay circuit to permit synchronization of the 
pulses with disc data. The pulses are then processed by 
two one-shot stages that provide sector pulse inputs to 
the speed-up sense circuit and speed-down sense circuit, 
and separate the sector pulses and index pulse. When 
sector pulse count rate in the speed-up sense circuit 
indicates that disc speed is above 80 percent nominal, 
the circuit develops a low Speed Up signal that is 
described in paragraph 4-24. The speed-down sense 
circuit develops a low Speed Down signal when the disc 
speed is below 0.2 percent of nominal as indicated by 
the sector pulse count rate. 

4-47. Each index pulse clears the sector counter and 
Sector Pulse Input flip-flop. This action is followed by 
application of the sector pulses to the divide-by-24 
counter. Output from the sector counter is fed to the 
sector compare register where a comparison between the 
sector address and the sector pulse count is made. When 
the two inputs are equal, a high Sector Compare output 
is passed through the fixed-status circuit in assembly 
Al2 and sent to the controller as a low Select and 
Sector Compare indication. Sector pulses are also 
applied to a 24-microsecond one-shot that provides a 
Sector Pulse output to the fixed-status circuit in 
assembly A12. With select circuits enabled, a low Select 
and Sector Pulse indication is passed to the controller. 
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4-48. In the event that the Set Cylinder and Set Head 
and Sector signals are low at the same time in assembly 
A12, the R see Home line becomes low. In assembly AlO, 
the conditi n causes the Home Latch to be set, and pro
vides a low Servo Inhibit and high Seek Home condition as 
described i paragraph 4-26. After the carriage is returned 
to the h05e position, the controller must issue new cyl
inder and hlad-and-sector addresses. 

4-49. InJlassemblY All, if an illegal cylinder address or 
an illegal h ad-and-sector address are detected by the illegal 
address decode and illegal sector decode circuits, a low 
Illegal Address output is sent to assembly AlO. The signal 
sets a Seek Check flip-flop which provides an output to 
assembiy Al2. The controller obtains the Seek Check indi
cation on the Control Inbus 1 line when the Control Out
bus 7 line is low. 

4-50. READ/WRITE CONTROL. 

4-51. Read, write, and erase control of the disc drive is 
exercised when the controller makes the Control line go 
low and places the Read, Write, or Erase command on the 
.Qontrol Outbus 0 through 2 lines. The low Control Outhus 
1 signal is used to request a read operation, while the low 
Control Outbus 0 and 2 signals request a write-erase opera
tion. These inputs are passed through I/O multiplex as
sembly Al2 and connected to read/write control assembly 
A 7 via the Drive Outbus 0 through 2 lines. Connections also 
are made between the Control Outbus 3 and 4 circuits in 
assembly Al2 and the Drive Outbus 3 and 4 lines to 
assembly A 7. These latter two inputs control a pair of 
flip-flops in assembly A 7 that provide Shift-In or Shift-Out 
signals that are not used in the disc drive. 

4-52. When Control and Control Outbus 0 and 2 are low 
in assembly Al2, the Drive Outbus 0 and 2 signals are sent 
from assembly Al2 to assembly A 7 . Simultaneously, a 
Select-and-Control signal, which is the product of the low 
Control input to assembly Al2, is passed to assembly A 7. 
When the controller makes the Control Outbus 7 line in 
assembly Al2 go low during the period that the Control 
line is low, a low Select-and-Control-and-Outbus 7 indica
tion is sent to assembly AlO to clear the Attention flip-flop 
and remove the first-status indication to assembly A12. 

4-53. The input circuits of the write, erase, and read 
logic of read/write control assembly A 7 contain provisions 
to inhibit operation under certain conditions. An output 
from the read/write error detection circuit provides an 
Unsafe signal to the logic and inhibits a read or write 
operation when an error is detected in any circuit being 
monitored. The same error indication inhibits operation of 
the head select logic. When a data protect function is 
selected by setting DATA PROTECT switch S9 to the ON 
position, a write-erase function is inhibited, but a read 
operation can be performed. The output of two flip-flops 
that are connected in the shift·in, shift-out circuits in as
sembly A 7 also are connected to the input of the read, 
write, and erase logic. These flip-flops are controlled by the 
Drive Outbus 3 and 4 inputs to assembly A 7 from assembly 

4-7 



Theory of Operation 

A12, and are low during a read or write operation. Since 
the flip-flops remain cleared, the control gate to the read
write logic remains enabled. The Shift-In and Shift-Out 
commands are connected through to assembly A9, but are 
not used. 

4-54. Data transfer between the controller and disc drive 
occurs over a single, transmission-line pair that is shared by 
the write data and read data. Two line drivers that are 
controlled by the write and read logic, respectively, inter
face the single transmission pair with assembly A 7 circuits. 
The write line driver provides write data interface between 
the transmission line and the write formatter circuit, while 
the read line driver interfaces the zero-crossing detector 
circuit to the line. During a normal write operation, the 
Drive Outbus 0 line enables the write gate which, in turn, 
enables the write line drive and the write formatter circuit. 
Data is passed from the transmission line through the driver 
to the write formatter which changes the pulse data to 
double-frequency square wave. As the write formatter is 
toggled by the data, the Write A and Write B lines carry the 
double-frequency square wave to the A- and B-gates in 
assembly A6 that develop write current for each data- or 
clock-bit input. Outputs from the gates are fed to the set of 
head-lor head-O write coils that are enabled. Selection of 
the enabled set of coils is made by energizing one of the 
two head drives as discussed in paragraph 4-43. 

4-55. When the write gate in assembly A 7 is enabled, a 
Write Gate signal is passed from assembly A 7 to the write 
enable circuit in assembly A6. The write enable circuit 
inhibits the read enable gate and turns on the write-current 
sink to complete the A-gate and B-gate circuits to allow 
flow of write current through the selected head coil. Cur
rent flowing in the circuit is further controlled by a De
crease Write Current input from assembly A 7 to assembly 
A6. This control is a product of a >Track-128 output from 
the destination address register in assembly All. The out
put is high only when a cylinder address received from the 
controller is greater than 127. In assembly A6, the high 
>Track-128 output reduces the write current source by 
approximately 20 percent on disc cylinders 128 through 
202 to optimize write characteristics over the entire disc. 

4-56. An erase function produces two gaps on either side 
of the recorded data and occurs during the write operation. 
This provides a band between the data tracks, and prevents 
the head from reading the data on adjacent tracks during a 
read operation. An erase operation is initiated by making 
Drive Outbus 2 into assembly A 7 go high when a write 
operation also has been selected. A low Erase Gate signal is 
passed from assembly A 7 to assembly A6 and turns on an 
erase current gate sense circuit to apply a dc current 
through the erase coil of the selected head to provide an 
erase band on either side of the disc data track. 

4-57. A read operation is enabled when Drive Outbus 1 
becomes high in assembly A 7. The enabled read gate turns 
on the read line driver and connects the zero-crossing de
tector to the transmission line pair. In assembly A6, the 
write enable circuit is disabled which permits the read 
enable gate and subsequent processing circuits to operate 

4-8 

7901A 

normally. As the heads fly over the selected cylinder, the 
data is retrieved from the disc surface in analog form and is 
gated through the read enable gate to a preamplifier. The 
output of the preamplifier is a signal of varying amplitude 
and frequency, with each signal peak representing a clock 
or data bit. The output is passed through a low-pass filter 
and a differentiator, whose output is an analog signal with 
each clock or data bit now represented by the zero-crossing 
point. Line-isolation drivers pass this Read A and B infor
mation from assembly A6 to the zero-crossing detector 
circuit in assembly A 7 where an analog-to-double-frequency 
square wave conversion occurs. The information is then 
passed through a pulse generator where the information is 
transformed into serial data. The read data is then con
nected to the transmission line through the enabled read 
driver. 

4-58. A read/write error detection circuit in assembly 
A 7 monitors operation of various read/write functions in 
assemblies A6 and A 7. The assembly A 7 circuits that are 
monitored include the write, erase, and read gates. An ac 
write current detect circuit in assembly A 7 provides a 
monitor indication of A- and B-gate operation in assembly 
A6, while the dc write current detect circuit in assembly A 7 
provides monitor indications for the write current sink in 
assembly A6. An erase detect line between the error detec
tion circuit in assembly A 7 and the erase current gate sense 
circuit in assembly A,6 also provides monitor indications. 
The Multi-Head Detect line from assembly A6 to assembly 
A 7 provides an error signal when both head drives are 
gated-on simultaneously. When an error occurs in any of 
the circuits, an associated cross-coupled gate in the read/ 
write error detection circuit is toggled. Table 4-1 lists 
typical error conditions and indications at test points TP4, 
TP5, and TP6. 

Table 4-1. Read/Write Fault Conditions 

ILLEGAL A7TP4 A7TP5 A7TP6 CONDITION 

Straddle erase current flowing 1 0 0 
without an erase gate. 

A write gate without straddle erase 0 1 0 
current. 

Simultaneous read gate and erase 1 1 0 
gate. 

More than one head selected at 1 0 1 
once. 

A write gate without ac write cur- l 0 1 
rent (data). 

DC write current without a write 0 1 1 
gate. 

An erase gate without an Access 1 1 1 
Ready signal. 
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4-59. When an error condition exists, a R/W Unsafe 
signal is developed in assembly A7 and sets the Drive Fault 
flip-flop in assembly A 7. This action produces the same 
drive fault conditions described in paragraph 4-33. The R/W 
unsafe condition also is gated through to the read/write 
input logic of assembly A 7 to inhibit a read, write, and 
erase function, as well as the head select gates. When the 
carriage is retracted and the disc drive enable conditions are 
satisfied, an R/W Reset signal is developed in A10 and sent 
to assembly A 7 to reset the read/write error detection 
circuit. Simultaneously, a low R/W Unsafe output in as
sembly A10 resets the Drive Fault flip-flop. 

4-60. DISC DRIVE POWER SUPPLY. 

4-61. The disc drive power supply (see figure 5-22), 
consists of a line filter, a transformer with two rectifiers 
that are chassis mounted, and three regulators that are 
located on servo amplifier/regulator assembly A4. A 
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chassis-mounted terminal board in the transformer 
circuit provides strapping options that enable the disc 
drive to be used with various ac sources. A list of 
strapping options is contained in section II. 

4-62. During operation, one rectifier-filter network 
supplies an unregulated +8 Vdc to assembly A4, and a 
second rectifier-filter network supplies a +20 and -20 
Vdc to assembly A4. The +8 Vdc is applied to a series 
regulator in assembly A4 that provides a regulated +5 
Vdc to the disc drive printed-circuit assemblies. The +20 
Vdc input to assembly A4 is applied to a series regu
lator that supplies the regulated +12 Vdc to disc drive 
PCA's. An unregulated +20 V dc also is provided by 
assembly A4 to assembly A1. The - 20 V dc input is also 
passed through a third series regulator that supplies a 
regulated -12 Vdc to the disc drive PCA's. Read/write 
control assembly A 7 contains circuits that require a 
-5-Vdc supply. A zener diode filter network is con
nected in the regulated -12-V dc supply to provide the 
-5 Vdc. 
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..... S8 \ \ \ \ I I I~ .... CARRIAGE RETRACTED .... ,.,. ~ -I I I ............... -= 
'10TE1) .... .... 

SPEED UP 
..... 

... ~ ... ~ SPINDLE 
r ... MOTOR 

LOCK .. .... -" .... .... ILLEGAL ADDRESS ---+ SECTOR .... 
TRANSDUCER ... ~ .... R/W UNSAFE HEAD 1 SELECT .... A, B & C CHANNEL ASSEMBLY .... "'" ..... 

R/W RESET .. HEAD 0 SELECT ... , A2 

.... "'" ..... HEAD 1 WRITE, ERASE, READ CURRENT 
..... 

ACCESS READY .... WRITE A ---.. .... HEAD 0 WRITE, ERASE, READ CURRENT 

"'" r ~ 

SELECT AND CONTROL ... WRITE B .. .... : .... SECTOR TRANSDUCER 
SEEK ... WRITE GATE WRITE DRIVER/ ~ 

"'" 
.... READ 

DECREASE WRITE CURRENT .. PREAMPLIFIER 
r ASSEMBLY 

SEE NOTE 4) 4 ..... REVERSE COUNT ERASE GATE ---.. A6 ..... READ/WRITE r 
120 VAC .. .,,,,.FORWARD COUNT CONTROL .... READA 

MOTOR CONTROL 

~ 
r' 

... CYLINDER MATCH 
ASSEMBLY .: ENERGIZE MOTOR RELAY .... ASSEMBLY 

CARD CAGE 
A7 READ B 

"'" 120 VAC ... FAN MOTOR .... A3 

CARi'iY ... AC WRITE DETECT 
r' 

..... 
SECTOR/CYLINDER VELOCITY COMMAND .... DC WRITE DETECT 

SEEK 
ASSEMBLY ~ 

ERASE DETECT .. All .... 
r' ..... 

DRIVE SET HEAD AND SECTOR ... HEAD 1 ... .... MULTI-HEAD DETECT 

"'" r" .... 
SECTOR COMPARE HEAD 1 ---.. 
SECTOR PULSE > TRACK 128 : .... NOTES: 
DRIVE OUTBUS 0 THRU 7 (8 LINES) _ .. ..... .. 

I 
r ..... , 1. THE "NOT" INTERLOCK LINE IS ACTIVE WHEN THE FOLLOWING CONDITIONS ARE SATISFIED: 

r a. A CARTRIDGE IS PROPERLY INSTALLED 
DRIVE OUT BUS 0 THRU 4 LINES (5 LINES) b. THE DISC DRIVE DOOR IS CLOSED AND LATCHED 

c. PRINTED CIRCUIT ASSEMBLIES A6 THRU A 12 ARE PROPERLY INSTALLED IN MOTHERBOARD A5 
......___READ DATA 2. THE ENCODER LAMP INTERLOCK IS ACTIVE WHEN THE ENCODER LAMP HAS CURRENT. 
PAIR 

SECTOR TRANSDUCER .... 3 . SIGNAL FLOW FROM THE DISC DRIVE TO THE DISC SERVICE UNIT NOT ILLUSTRATED. , 
4. SWITCH S31LLUSTRATED IN THE OVERRIDE POSITION. 

Figure 4-3. HP 7901 Disc Drive, Block Diagram 
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5-1. INTRODUCTION. 

5-2. This section contains disc drive maintenance pre
cautions, a list of required test equipment, preventive 
maintenance information, general repair information, per
formance tests, adjustment procedures, troubleshooting 
information, parts lists, parts location diagrams, schematic 
diagrams and integrated-circuit details. 

5-3. 

5-4. 

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 
personnel migh t result. 

REOUIRED TOOLS AND TEST EOUIPMENT. 

5-5. Table 5-1 lists tools and test equipment required 
to service the disc drive. Equivalent equipment may be 
substituted in each case. 

5-6. PREVENTIVE MAINTENANCE. 

5-7. The disc drive requires a minimum of mainte
nance. When the disc drive is placed in a severe environ
ment, a greater frequency of preventive maintenance might 
be required (an environment that has an unusual amount of 
dust, smoke, oil vapor, etc is considered severe). The 
following discussion provides instructions for performing 
filter system checks, replacing the absolute filter, and pro
cedures for inspecting and cleaning the disc drive. Preven
tive maintenance should be performed according to the 
schedule given in table 5-2. 

I CAUTION I 
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 
disc surface contamination. 

Do not run the disc drive for extended 
periods without the front filter screen as 
this will shorten the life of the absolute 
filter. Also, do not run the disc drive 
without an absolute filter. 

MAINTENANCE. 

5-8. FILTER SYSTEM CHECKS. 

5-9. Periodic checks should be made on the overall 
effectiveness of the filter system. Filter checks are made as 
follows: 

a. Remove the top cover and apply power to the disc drive 
by pressing the POWER switch. 

b. Open the drive front door and remove the disc cartridge 
(if one is installed). 

c. Remove the cartridge receiver and close front door. 

d. Manually press down on the cartridge interlock switch 
and press the LOAD switch. 

e. Check for positive air flow through the filter outlet. If 
restricted air flow is evident, clean the filter screen and 
replace the absolute filter. (Refer to paragraph 5-10.) 

f. Power down the disc drive by pressing the LOAD 
switch and replace the cartridge receiver using care not 
to contact the carriage assembly. 

g. Replace the disc cartridge (if originally equipped) and 
top cover. 

5-10. ABSOLUTE-FILTER REPLACEMENT. 

5-11. The absolute filter should be changed once each 
six months in normal computer room environments. If 
evidence of restricted air flow exists, the contaminated 
filter should be changed immediately. To change the filter, 
proceed as follows: 

a. Press POWER switch to remove power to the unit. 

b. Remove bottom cover. 

c. Loosen clip on blower housing. 

d. Remove three capscrews that secure the filter assembly 
to the frame. 

e. Remove the absolute filter. 

f. Install a new absolute filter part no. 3150-0231, and 
tighten capscrews. 

g. Replace clip to blower housing. 

h. Replace bottom cover. 

5-1 
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Table 5-1. Required Tools and Test Equipment 

TEST EQUIPMENT AND TOOLS 

Oscilloscope 
Dual Channel Vertical Amplifier 
Time Base 
Probe, 10: 1 (Quantity 3) 
Probe, 1: 1 
Current Probe Kit 
Digital Voltmeter 
DC Multi-Function Plug-In 
Probe 
Disc Service Unit. 
Diagnostic Program 
Extender Board 
AI ignment Cartridge . 
Head Adjustment Tool 
Mylar Shim (0.005 Inch Thick) 
Alcohol (6 oz. Bottle) 
Head Cleaning Tool 
Head Installation Tool (Quantity 2) 
Kimwipe Tissues (Type 900-5) 
STANDARD TOOL KIT 

Posidrive Screw Driver 
Posidrive Screw Driver 
Long Nose PI iers 
Wire Cutters 
Screw Driver 4 x 1/4 Inch 
Screw Driver 4 x 1/8 Inch 
Wire Stripper 
6-lnch Steel Rule. 
Soldering Iron. 
Inspection Mirror 
IC Pin Clip 
Socket Keys 

5-12. INSPECTION. 

5-13. Inspection routines should be performed according 
to schedule given in table 5-2. Inspection procedures are as 
follows: 

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

b. Inspect carriage rails and bearings for cleanliness, wear, 
and damage. 

c. Inspect encoder plate for contamination and signs of 
rubbing. 

d. Inspect front door filter for cleanliness. 

e. Inspect front door for cleanliness. 

5-2 

RECOMMENDED 
MODEL AND PART 

NUMBER 

HP 180A 
HP 1801A 
HP 1821A 
HP 10006A 
HP 10008A 
HP 456A 
HP 3439A 
HP 3444A 
HP 10025A 
HP 13219A 
13041 -60001 
07900-60014 
1535-0066 
07900-60044 
1535-0861 
8500-0559 
07900-00091 
1460-1333, 1460-1334 
9300-0001 

Stanley 2951 
Stanley 2952 
Xcelite 71CG 
Xcelite 74CG 
Xcelite R-144 
Xcelite R-184 
K-Miller 101-S 
General 616 
Ungar 6010 
G.C. Electric 6090-P 
A-P, Inc. 
Xcelite 99PS-40 

f. Inspect drive belt for fraying and possible damage. 

g. Inspect all hardware for looseness or missing parts. 

h. Inspect cables and connectors for damage or looseness. 

i. Inspect spindle to ensure free rotation. Mounting screws 
must be tight. 

j. Inspect spindle discharge contact for looseness and 
replace annually. 

k. Inspect linear motor air gap for accumulated particles. 

1. Inspect casting and cartridge receiver for cleanliness. 

m. Check voltages from power supply for proper levels. 

n. Inspect lamps and switches for proper operation. 
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Table 5-2. Preventive Maintenance Schedule 

SCHEDULE 
ITEM 

2 MONTHS 6 MONTHS 12 MONTHS 

Read/write heads Clean with Kimwipes and fil-
tered 91% isopropyl alcohol. 
(Refer to paragraph 5-16.) 

Carriage rails a. Clean with Q-tips and fil-
tered 91 % isopropyl alco-
hol. (Refer to paragraph 
5-17.) 

b. Inspect beari ngs for wear 
and ease of rotation. (Refer 
to paragraph 5-17.) 

Encoder plate Clean with Q-tips and filtered 
91 % isopropyl alcohol. (Refer 
to paragraph 5-18.) 

Spindle a. Clean with masking tape by 
pressing sticky side to ex-
posed surface. (Refer to 
paragraph 5-21.) 

b. I nspect bearings for wear 
and ease of rotation. (Refer 
to paragraph 5-21.) 

Linear motor Clean with masking tape by 
pressing sticky side to exposed 
portion of coil. (Refer to para-
graph 5-21.) 

Front door filter Clean with vacuum cleaner. 
(Refer to paragraph 5-19.) 

Casting and cartridge Clean with Kimwipes and fil-
receiver tered 91% isopropyl alcohol. 

(Refer to paragraph 5-22.) 

Drive belt I nspect for wear and possible 
replacement. 

Power Supply Check output voltages. Adjust 
if necessary. (Refer to para-
graph 5-30.) 

Alignment of all adjust- Check and adjust if necessary 
able parameters (Refer to paragraph 5-28.) 

Absolute filter I nspect for contamination. Re- Replace. 
place if dirty. (Refer to para-
graph 5-10.) 

Static discharge I nspect for looseness. Replace. 
contact 

5-3 
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5-14. CLEANING 

5-15. Cleaning should be performed bi-monthly, or 
when an inspection discloses disc drive contamination. 
Cleaning materials include Kimwipe tissues and a filtered 
solution of 91 percent isopropyl alcohol mixed with 9 
percent distilled or deionized water by volume (HP part 
number 8500-0559). The following description includes 
cleaning procedures for the read/write heads, carriage rails 
and bearings, encoder plate, front door filter, front door 
assembly, spindle and linear motor, and the casting and 
cartridge receiver. 

CAUTION 

Always use Kimwipe tissues (Type 900-S) 
and the recommended cleaning solution. 
Do not substitute. Many other tissues 
contain contaminating oils, and other 
solutions might contain impurities. Oil 
residue or solution impurities can cause 
disc dri ve damage. 

5-16. READ/WRITE HEADS. Equipment required to 
clean the read/write heads include Kimwipe tissues, the 
recommended cleaning solution (refer to paragraph 5-15), a 
cleaning tool and an inspection mirror. To clean the heads, 
proceed as follows: 

a. Press the LOAD switch to the released position. 
Remove the disc cartridge. Remove drive power by 
setting the POWER switch off. 

b. Remove the disc drive top cover and cartridge receiver 
and install the head installation tools. 

c. Fold one Kimwipe tissue (Type 900-S) into a rectangle 
(approximately 1 by 5 inches) and wrap it over the 
rounded edge of the head cleaning tool. A rubber band 
can be used to secure the Kimwipe to the tool for ease 
of handling. (See figure 5-1.) 

d. Dampen (do not saturate) the Kimwipe with the 
isopropyl alcohol solution, part no. 8500-0559. 

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

e. Clean the heads by placing the tissue-covered tool 
between the head pin and gently wiping the head 
surfaces. Use the inspection mirror to confirm that all 
signs of oxide contamination are removed. 

f. When the heads have been cleaned, remove all cleaning 
tools and replace cartridge receiver, and disc drive top 
cover. 

g. Restore the disc drive to operational status. 
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TOOL 

RUBBER 
BAND 

fI/ 
/ 

FOLDED 
\ ---- KIMWIPE 

Figure 5-1. Prepared Head Cleaning Tool 
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5-17. CARRIAGE RAILS AND BEARINGS. The 
required cleaning materials for the carriage rails and 
bearings include Kimwipe tissues and isopropyl alcohol 
solution. Some amount of lubricant on the rails is allow
able. Clean only when surface particles have accumulated. 
To clean the carriage rails and bearings proceed as follows: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 

b. Remove the disc drive top cover and cartridge receiver. 

I CAUTION I 
Care must be taken not to saturate 
bearings. Excessive alcohol might damage 
the lubrication pack. 

c. Dampen the Kimwipe tissue with alcohol and clean 
carriage rails and bearing outer-wear surfaces. 

d. Replace the cartridge receiver and disc drive top cover. 

e. Restore the disc drive to operational status. 

5-18. ENCODER PLATE. The required encoder plate 
cleaning materials include Kimwipe tissues and isopropyl 
slcohol solution. To clean the encoder plate proceed as 
follows: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 
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b. Remove the disc drive top cover and cartridge receiver. 

I CAUTION I 
Exercise caution when cleaning. Excessive 
pressure might break the encoder glass. 

c. Dampen a tissue and clean both sides of the encoder 
glass plate. 

d. Replace the cartridge receiver and disc drive top. 

e. Restore the disc drive to operational status. 

5-19. FRONT DOOR FILTER. The front door filter is 
cleaned using a vacuum cleaner and the following 
procedures: 

a. Set the LOAD switch to the released position. Remove 
drive power by setting the POWER switch off. 

b. Press in on the front door screen at either the upper left 
or right corner. The front door screen should open out 
on the opposite side. Remove screen. 

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 wedged between 
the intake holes. 

f. Vacuum the foam plastic filter material of any exterior 
dust particles. 

g. Connect the vacuum to a blower and blowout 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 install 
the front door screen 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, isopropyl alcohol solution, and anti-static glass 
cleaner, part number 8500-0039. To clean the disc drive 
and front door assembly proceed as follows: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 

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

c. Clean and vacuum the entire casting and exposed 
enclosures to remove all foreign matter. 
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d. Replace cartridge receiver and disc drive top and 
bottom front covers. 

e. Clean front door window using a tissue dampened with 
anti-static glass cleaner, part number 8500-0039. 

f. Restore the disc drive to operational status. 

5-21. SPINDLE AND LINEAR MOTORS. The motor 
cleaning materials include one roll of one-inch masking 
tape. To clean the spindle and linear motors, proceed as 
follows: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 

b. Remove the disc drive top cover and cartridge receiver. 

c. ~emove 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 voice coil until all foreign particles are 
removed. 

f. Install a Kimwipe tissue between the heads. 

g. Manually e;xtend the carriage to expose the center piece 
in the linear motor. 

h. Press tape against the exposed center piece of the motor 
until all foreign particles are removed. 

I CAUTION I 
Care must be taken to ensure that no 
masking tape is left on the motor or 
spindle, otherwise wear and contamina
tion can occur. 

i. Retract the carriage. 

j. Remove the Kimwipe tissue from between the heads. 

k. Replace the cartridge receiver and disc drive top cover. 

1. Restore the disc drive to operational status. 

5-22. CASTING AND CARTRIDGE RECEIVER. The 
casting and cartridge receiver cleaning materials include 
Kimwipe tissues and isopropyl alcohol solution. To clean 
the casting and cartridge receiver, proceed as follows: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 

b. Remove the disc drive top cover and cartridge receiver. 
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c. Clean cartridge receiver using a tissue dampened with 
alcohol. 

d. Clean exposed areas of casting using a tissue dampened 
with alcohol. 

e. Replace the cartridge receiver and disc drive top cover. 

f. Restore the disc drive to operational status. 

5·23. REPAIR INFORMATION. 

5-24. 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 
performed on either side of the PCA with equally good 
results. Table 5-3 lists recommeneded tools and materials 
for use in repairing etched PCA's. Following are recom
mendations and precautions pertinent to PCA repair work. 

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

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

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

7901A 

c. Use a suction device (refer to table 5-3) or wooden 
toothpick to remove solder from component mounting 
holes. 

d. After soldering, remove excess flux from the solder 
areas. 

5-25. The following procedures are recommended when 
component replacement is necessary: 

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 component 
and straighten leads left in board. Wrap 
leads of replacement component one tum 
around original leads. Solder wrapped 
connection and clip off excess lead. 

a. Remove defective component from board. 

b. If component was unsoldered, remove solder from 
mounting holes with a suction device (refer table 5-3) 
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 might 
damage the plated-through conductor. 

Table 5-3. Printed-Circuit Assembly Repair Equipment 

ITEM USE OESCR IPTION RECOMMENDED MODEL 

Soldering Tool Soldering and unsoldering Wattage rati ng: 47 -1/2 to 56-1 /2W Ungar #776 Handle with 
Tip Temp: 850

0 
to 900

0 
F Ungar #4037 Heating Unit* 

Soldering Tip * Soldering and unsoldering Shape: pointed Ungar#PL111* 

Suction Device Removes molten solder Soldapullt by Edsyn Co., Arleta, 
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 
Isopropyl Alcohol (100% dry) 

Solder Component replacement, Resin (flux) core, high tin content 
printed-circuit board re- (60/40 tin/lead). 18 gauge (AWG) 
pair, and wiring connec- preferred 
tions. 

*For working on etched boards; for general purpose work, use Ungar #1237 Heating Unit (37.5W, tip temp of 750
0 

to 

800°F) and Ungar #PLl13 1/8-inch chisel tip. 
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7901A 

5-26. PERFORMANCE TESTS. 

5-27. Disc drive performance is tested following initial 
installation or upon completion of any maintenance 
requirements. To test the unit proceed as follows: 

a. Press the front panel POWER switch. The power switch 
lamp and DOOR UNLOCKED lamp on the front panel 
will light. 

b. Press the front panel LOAD switch. The DOOR UN
LOCKED lamp will go out. After a 30-second delay, 
the DRIVE READY lamp will light. 

Note: If the DRIVE FAULT lamp lights, or if 
the DRIVE READY lamp fails to light, 
refer to the troubleshooting procedures in 
paragraph 5-49. 

c. Run the disc drive diagnostic software program (HP 
part number 13041-60001) to establish whether the data 
read/write functions are being performed properly. 

5-28. ALIGNMENT AND ADJUSTMENTS. 

5-29. Disc drive alignment and adjustments are per
formed after repairs are made, or to optimize performance 
after long periods of use. Procedures are included for 
adjusting the +5-volt regulator, encoder plate clearance, 
encoder clearance, encoder parallelism adjustment, encoder 
alignment, servo adjustment, head alignment, sector circum
ferential and belt tension adjustment. 

ENCODER 
PLATE 

7901-25 
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5-30. REGULATED +5 VDC SUPPLY. 

5-31. Prior to performing an adjustment or alignment 
procedure, the output of the +5-Vdc regulator on servo 
amplifier/regulator assembly A4 should be checked and 
adjusted using the following procedures: 

a. Set the LOAD switch to the released position. Remove 
the disc cartridge. Remove drive power by setting the 
POWER switch off. 

b. Remove the disc drive top cover and cartridge receiver. 

c. Press the POWER switch on. 

d. Connect digital voltmeter to A4TP7. Adjust A4R1 for 
an indication of +5±0.1 volts. 

5-32. ENCODER PLATE CLEARANCE. 

5-33. The encoder plate clearance adjustment is 
normally required if the encoder plate is replaced for 
maintenance purposes. To adjust the encoder plate clear
ance, proceed as follows: 

I CAUTION I 
Exercise caution when touching the 
encoder glass. Excessive pressure might 
break the glass. 

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

0,030 INCH 
FEELER GAUGE 

Figure 5-2. Encoder Plate Adjustments 
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b. Move the encoder glass away from the comer lip 
allowing the insertion of a 0.030-inch feeler gauge. 

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

5-34. ENCODER CLEARANCE. 

5-35. The encoder clearance adjustment is normally 
required if the encoder assembly or encoder plate is 
replaced or moved for maintenance purposes. To adjust the 
encoder clearance, proceed as follows: 

a. Insert a Kimwipe tissue between the heads. 

b. Disable linear motor L4 by removing connector A4P5 
on servo amplifier/regulator assembly A4. 

c. Manually extend the carriage and ensure that the clear
ance between the encoder plate and the reticle is 
between 0.005 and 0.008 inch at boths ends of travel. 
If this is not met, the encoder mounting screws must be 
loosened and the encoder housing moved. (See figure 
5-3.) 

d. Perform the encoder parallelism adjustment procedure. 

Note: When checking or adjusting the encoder 
clearance, use non-metallic feeler gauge, 
part no. 1535-0648. 

ENCODER PLATE 

RETICLE 

7901-26 
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5-36. ENCODER PARALLELISM ADJUSTMENT. 

5-37. This procedure is performed only if the encoder 
assembly is replaced or moved for maintenance purposes. 
To make parallelism checks and adjustments, proceed as 
follows: 

Note: Steps a through e are performed to check 
parallelism. If an adjustment is not 
necessary, performance of steps f through 
h is not required. 

a. Insert a folded Kimwipe tissue between the heads . 

b. Disable linear motor L4 by removing connector A4TP5 
on servo amplifier/regulator assembly A4. 

c. Connect an oscilloscope to the in-phase (A) channel 
amplifier output at A9TP4 on encoder assembly A9. 

d. Press the disc drive POWER switch to the on position. 

e. Manually move the carriage and observe oscilloscope 
display. The waveform should be almost triangular with 
slight rounding of the peaks as shown in the "good" 
illustration in figure 5-4. If a "poor" display is 
obtained, proceed with steps f through h. 

f. Loosen the en~oder Allen head locking screw. (See 
figure 5-5.) 

ENCODER HOU~ING 

FEELER GAUGE 

ENCODER 
MOUNTING 
SCREWS 

Figure 5-3. Encoder Adjustment 
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OSCILLOSCOPE SETUP: 

TIME BASE. 

VERTICAL SENSITIVIT Y 

GOOD 

POOR 

7901-27 

2 MS/CM 

2 V!CM 

Figure 5-4. Encoder Parallelism Adjustment Waveforms 
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ENCODER 
PLATE 

RETICLE 

ENCODER 
HOUSING 
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g. Move the carriage and adjust the encoder parallelism 
adjusting screw until optimum waveform is obtained. 
Waveform should compare favorably with the "good" 
illustration in figure 5-4. 

Note: At the optimum point, the reticle mask 
marks are parallel to the encoder plate 
cylinder marks. 

h. Tighten encoder locking screw and recheck oscilloscope 
display. 

i. Perform the encoder alignment procedure. 

5-38. ENCODER ALIGNMENT. 

5-39. To align the encoder, proceed as follows: 

a. Connect the oscilloscope to encoder assembly A9 chan
nel A amplifier output test point A9TP4. 

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

(1) Adjust the A. GAIN variable resistor on encoder 
assembly A9 for 12 ± 0.5 volts peak-to-peak output. 
(See figure 5-6.) 

(2) Adjust the A BAL variable resistor on encoder as
sembly A9 for an equal swing (±O.5 volts) above 
and below 0 volts. (See figure 5-6.) 

ENCOOER 
PARALLELISM 
ADJUSTING 
SCREW 

ENCODER 
LOCKING 
SCREW 

Figure 5-5. Encoder Parallelism Adjustments 
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OSCILLOSCOPE SETUP : 

TIME BASE. 

VERTICAL SENSITIVITY 

7901-28 

2 MS/CM 

2 V/CM 

Figure 5-6. Encoder Alignment Waveform 

c. Set the C BAL variable resistor on encoder assembly A9 
at midrange. 

d. Set the VEL COM variable resistor on sector cylinder 
assembly A11 fully counterclockwise; then advance it 
1/4 turn clockwise. 

e. Retract the carriage and turn off disc drive power. 

f. Connect the disc service unit to the disc drive. (Refer to 
HP 13219A Disc Service Unit Operating and Service 
Manual.) 

g. Connect linear motor L4 to A4P6 test plug on servo 
amplifier regulator assembly A4. 

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

h. Remove the carriage detent. (See figure 5-7.) 

i. Install cartridge receiver and a disc cartridge. Restore 
disc drive power. 

j. Ensure that the RESET DRIVE FAULT switch on the 
disc service unit is on. Set the disc drive LOAD switch 
on. 

Note: After 30 seconds, the carriage will extend 
to the home position (cylinder 000). 

k. Connect the oscilloscope to channel C amplifier output 
A9TP2. 

I. Adjust the C BAL variable resistor to obtain an oscillo
scope deflection of 0 ±0.1 volts. 
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Figure 5-7 . Carriage Detent 

m. Using the disc service unit, perform one-cylinder 
increment tests to ensure that the cylinder addressing 
circuitry is functional. 

n. Press the LOAD switch to the released position and 
remove disc drive power. 

o. Reconnect linear motor L4 to connector A4P5 on servo 
amplifier regulator assembly A4. 

p. Remove disc cartridge and cartridge receiver. 

q. Install the carriage detent and replace receiver and disc 
cartridge. 

r. Perform the servo amplifier adjustment procedure. 

5-40. SERVO AMPLIFIER ADJUSTMENT. 

5-41. To adjust the servo amplifier, proceed as follows : 

a. Connect the disc service unit to connector A5J4 of the 
disc drive. (Refer to HP 13219A Disc Service Unit 
Operating and Service Manual.) 

b. Apply power to the disc drive and press the LOAD 
switch. 

c. Set the RESET DRIVE FAULT switch of the disc 
service unit to ON. 

d. Set the ACCESS MODE switch of the disc service unit 
to the INCREMENTAL SEEK position and the DRIVE 
OPERATION control switch to ALLOW ACCESS 
mode. Press RUN switch. 
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e. Connect oscilloscope probe to A-channel amplifier test 
point A9TP4 on encoder assembly A9. 

f. Synchronize oscilloscope with Set Cylinder signal at 
test point A10TP2 on drive control assembly A10. 

g. Adjust A GAIN control A9R5 on encoder assembly A9 
so that the position waveform is 12 volts peak-to-peak. 

Note: The amplitude of the B-channel signal 
may vary between tracks. The waveform 
should never be less than 10 volts peak
to-peak during a single track seek. How
ever, the amplitude may be less than 10 
volts peak-to-peak during a multitrack 
seek. 

h. Center the waveform with A BAL control A9R1 on 
encoder assembly A9 until positive and negative excur
sions are equal. 

i. Program the disc service unit to alternately seek 
between cylinder 000 and 202. (Refer to HP 13219A 
Disc Service Unit Opera ting and Service Manual.) 

j. Connect the oscilloscope to the ACCESS READY test 
point on the disc service unit. 

k. Adjust VEL CMND variable resistor on cylinder address 
assembly All so that the Access Ready signal is low 
(O-volt) for 62 ±1 milliseconds. 

I. Set the DRIVE OPERATION CONTROL switch of the 
disc service unit to ACCESS STOP. 

m. Set the LOAD switch off and remove disc drive power. 

n. Perform the head alignment procedure. 

5-42. HEAD ALIGNMENT. 

5-43. To align the disc drive heads, proceed as follows: 

a. Turn on the disc drive power and set the DATA 
PROTECT switch to the PROTECT position. 

b. Install the alignment cartridge, part no. 1535-0066. 

c. Remove disc drive top cover. 

d. Set TEST switch Sl on sector cylinder assembly All to 
TEST position (toward back of drive). 

e. Press the LOAD switch. 

f. Set the disc service unit to allow the disc drive to 
alternately seek between cylinders 000 and 128. The 
DELAY switch must be on. (Refer to HP 13219A Disc 
Service Unit Operating and Service Manual. ) 

Maintenance 

g. Allow the disc drive to operate in this manner for 
approximately 25 minutes to stabilize disc drive 
temperature. 

h. Using the disc service unit, position the carriage to 
cylinder 100 and select head O. 

i. Connect the oscilloscope to test point TP1 on read/ 
write preamplifier assembly A6. 

j. Connect the oscilloscope sync probe to IND test point 
All TP3 on sector cylinder assembly All. 

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

l. Loosen the locking screws that hold the heads in place. 
(See figure 5-8.) 

m. Using the head adjusting tool as shown in figure 5-8, 
position the head to minimize amplitude modulation of 
the output signal. (See figure 5-9.) 

n. Tighten the locking screw and ensure that the adjust
ment has not changed. 

o. Perform a seek to cylinder 95 and ensure that the 
circumferential adjustment waveform is present. (See 
figure 5-10.) 

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

p. Using disc service unit, select head 1. (Refer to the HP 
13219A Disc Service Unit Operating and Service 
Manual.) 

q. Perform steps k through n for head 1. 

7901-31 

Figure 5-8. Head Alignment 
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OSC I LLOSCOPE SETUP: 

7901-32 

TIME BASE. • 

VERT !CAL SENSITIVITY 

SYNC. 

GOOD 

POOR 

5 MS/CM 

0.01 V/CM 

EXT NEG 

Figure 5·9. Head Alignment Waveforms 

OSCILLOSCOPE SETUP: 

7901-33 

TIME BASE 

VERTICAL SENSITIVITY 

SYNC. 

5 J.LS/CM 

0 .01 V/CM 

EXT NEG 

Figure 5-10. Sector Circumferential Waveform 
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5-44. SECTOR CIRCUMFERENTIAL ADJUSTMENT. 

5-45. To adjust for minimum sector circumferential seek 
(or skew) proceed as follows: 

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

b. Connect the oscilloscope to test point TP1 of read! 
write preamplifier assembly A6. 

c. Connect the sync probe to index test point All TP3 on 
sector cylinder assembly All. 

d. Adjust SEC DL Y resistor All R36 on sector cylinder 
assembly All for a 20-microsecond delay from the 
leading edge of the index pulse (beginning of sweep) to 
the first data pulse. 

e. Select head 1. 

f. Observe the waveform and ensure that the first data 
pulse is present within ±6 microseconds of the pulse set 
in step d. (See figure 5-10.) 

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

g. Adjust the SEC DL Y resistor All R36 to move the 
pulse halfway back towards the 20-microsecond point. 
This aligns both pulses so that the first pulse occurs at 
20 ± 3 microseconds. 

h. Return test switch Sl on sector cylinder assembly All 
to NORMAL position (toward front of drive.) 

i. Remove any alignment tools and restore disc drive 
operation. 

5-46. BELT TENSION ADJUSTMENT. 

5-47. Adjust the spindle drive belt tension as follows: 

a. Remove bottom cover. 

b. Loosen the two posidrive screws on either side of the 
idler pulley. Manually adjust idler position so that drive 
belt is in contact with the idler and the belt runs 
centered on spindle motor pulley and spindle pulley. 

c. Inspect for belt fraying or pulley wear. 

d. Retighten posidrive screws and re-install bottom cover. 
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5-48. 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 0.005-inch thick Mylar shim, adjust the gap be
tween the carraige 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. 

Maintenance 

5-49. TROUBLESHOOTING. 

5-50. Troubleshooting the disc drive is accomplished by 
performing the appropriate diagnostic program procedures 
in the Manual of Diagnostics. More detailed troubleshooting 
can be accomplished by referring to flow diagrams, sche
matics, PCA component locations diagrams, and integrated
circuit pack diagrams given in figures 5-11 through 5-44. 
Replaceable parts for individual PCA's are listed in tables 
5-4 through 5-15. 

5-51. REMOVAL AND REPLACEMENT. 

5-52. Replaceable parts are listed in section VI. Removal 
is accomplished by using figures 6-1 through 6-6 in conjunc
tion with tables 6-1 through 6-6. Each figure and associated 
table lists replaceable items in order of removal. Replace
ment is made in the reverse order. 
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7901-14 

5-14 

AC POWER 

INITIAL RESET 

START 
SPINDLE MOTOR 

AND CARD 
CAGE FAN 

START 
TIME 

DELAY 

NO 

START 
LINEAR 
MOTOR 

LOAD HEADS 

YES 

"DRIVE READY" 
ON 

NO 

"DOOR UNLOCKED" 
LAMP ON 

RETRACT 
CARRIAGE 

Figure 5-11. 7901A Turn-On Interlock Functional Sequence (Sheet 1 of 2) 
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7901-15 

DISC 
OPERATING 

"DRIVE READY" 

MOTOR OFF 
DISC STOPS 

"DRIVE FAULT" 
ON 

BATTERY 
POWERED 

CARRIAGE 
RETRACT 

BATTERY 
POWERED 

CARRIAGE 
RETRACT 

POWER SUPPLY 
RETRACT 

VOLTAGE OFF 

RESTART 
MOTOR 

NO 

NO 

YES 

Maintenance 

OPERATOR 
CARTRIDGE REMOVAL 

YES 

1. WAIT 3 MINUTES 
2. REMOVE AIR INLET 

SCREEN 
3. DEPRESS DOOR 

LATCH 
4. OPEN DOOR 
5. REPLACE SCREEN 

MOTOR ON 
CARRIAGE 

RETRACTED 

STOP 
RETRACTION 

DOOR 
UNLATCHED 

OPERATOR 
OPENS DOOR 

REMOVES 
CARTRIDGE 

Figure 5-11. 7901A Turn-On Interlock Functional Sequence (Sheet 2 of 2) 
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Table 5-4. HP 7901A Disc Drive Chassis, Replaceable Parts 

Reference HP Part Number Qty Description Mfr 
Mfr Part Number 

Designation Code 

CHASSIS PART5 
Al 019u1-00u14 Ir.OICIlTOR ASSY:PC 28480 07901-60014 
112 (;79CC-60054 SECTCR TRANSDUCER ASSY 28480 07900-60054 
A3 lJ79(;1-60(;08 MOTOR CONTROL IISSY:PC 28480 07901-60008 
A4 079L1-6ld)09 SERV AMP/REG ASSY:PC 28480 07901-60009 

A4 07901-0:)011 SERve AMP/RE:G. ASSY, PC 2848C 07<)01-60011 
A::> 07901-6u010 t'OTHER t30ARD ASSY:PC 28480 07901-60010 
Ab U7901-6JOO3 R/W PI<E:AMP ASSY:PC 28480 07901-60003 
A7 079u1-6u004 R/w PREAMP ASSY:PC 28480 07901-60004 
Ati (;7901-6001~ AUX FUr.CTION ASSY:PC 28480 07QOI-60015 

A9 L79u1-6COOo E/I;CCOER ASSY:PC 28480 07901-60006 
A 10 U7901-6uOO2 DRIVE CONTROL ASSY:PC 28480 07901-60002 
All 07901-6(,005 !)ECTLR/CYL ASSY:PC 28480 07901-60005 
A12 0790 i-6U007 I/O r-ULTIPLEXER ASSY:PC 28480 07901-60007 
AU C7901-tiOOll 

A14 C79C1-b('011 
Ale 07901-bUOB TfRMII\ATION ASSY:PC. 28480 07901-60013 
A17 07901-6J02!.l UNIT SELECT SwITCH ASSY 2848C 07901-60028 
til 3140-0761 1 MOTOR:INOUCTION SINGLE PHASE 2-POL E 08806 19HG 
IlTl 142u-Cu81:! 3 bATTERY:NICt<.EL CADMIUM 1.25V 05397 fH 500 

IH2 1420-(;088 HATTERY:NICKlL CADMIUM 1.25V 05397 CH 500 
BTj 1420-0088 RATTtRY:NICKfL CAOMIUt-I 1.25V 05397 CH 500 
C1 01tiO-2475 2 C:FXO AL tUO 52,000UF +75-10'; 25VOCw 56289 361)7182-008 
L2 0180-247~ C:FXO AL ELECT 52,OOOUF +75-10% 25VOCw 56289 36D7182-008 
CJ 0180-'<'476 1 C:FXO AL ELECT 38,OOOUF +75-10% 15VOCw 56289 3607162-D08 

C4 0160-0762 2 C:fXO PAPER 5 UF 10% 370VAC RMS 56289 200P3405TPI-OCT 
C~l 19("6-0u32 2 lHGDE ASSY:SINGLf PHASE F/w BRIDGE 28480 1906-0032 
CR2 1<'06-0032 OIUOE: ASSY:SI"IGLE PHASE F/w BRIDGE 28480 1906-0032 
OSI G74CC-00026 1 ENCODER ASSY 28480 07900-60026 
Fl 2 U0-0016 1 FUSE:0.6A 250V SLOw-flLOW 75915 313-600S 

F2 2110-0365 1 FUSE:4A/250V SLOW-BLOW 71400 MOA-4 AMP 
F3 2110-0342 1 FUSE:8 AMP AT 250V 71400 ABC-8 
Hl 910U-3)0'3 1 FlLTfR:L1NE 28480 ''1100-3303 
Ll 0491-0060 2 SCLENOIO:96 OHM 24VOC 28480 04q}-0060 
L2 0491-0060 SCLENOIO:96 OHM 24VOC 28480 0491-0060 

L3 lJ790C-oC025 1 VELOC ITY TRANS COIL 28480 07900-60025 
L4 07900-60024 1 MOTOR:LINEAR 28480 07900-60024 
S 1 ':'101-1395 2 SWITCH:PUSHBuTTON DPOT-DB 76854 53-67280-121/AIH 
S.:: 31ul-13'1~ SWITCH:PU5HBUTTON OPOT-OB 76854 53-67280-121/AIH 
53 3101-1258 1 SwITCH:TOGGLE SPOTIPOwERI 28460 3101-1258 

55 31u1-1617 2 SW1TCH:SENSITIVE SPOT O.IA 125 VAC 28480 3101-1617 
!)6 3101-1617 SWITCH:SENSITIVE SPOT O.lA 125 VAC 26480 3101-1617 
SI 3101-1608 1 SwITCH:SEr.SITIVF SPOT o .IA 125VAC 28460 3101-1601'1 
SU 3101-10u7 1 5WITCH:SENSITIVE SPOT 5A 12.5/250 VAe 28480 3101-1607 
!)<; 3101-0uTL; 1 SwITCH:SLlDE 7n27 G-126 

Ttl1 036u-1689 1 BA~RIER BLOCK:9 TERMO.175" o IA MTG 71765 354-11-09-001 
Ttl2 13215-20001 1 8LOCK:GROUNO 28480 13215-20001 

NOTE: For further identification and illus-
trations of chassis parts, refer to 
Section VI. 
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L1 

'901-36 

CS:;; IB2 

S3 L2 

Fl F2 F3 S2 Sl 

TOP VIEW 
(COVER REMOVED) 

B1 DRIVE MOTOR 

B2 CARD CAGE FAN MOTOR 

Cl -20V CAPACITOR (51,000 !-IF) 

C2 +20V CAPACITOR (51,000 !-IF) 

C3 +9V CAPACITOR (38,000 /.IF) 

C4 MOTOR CAPACITOR (5 !-IF) 

CR1 POWER RECTIFIER (20V) 

CR2 POWER RECTIFIER (BV) 

DSI PHOTOCELL ASSEMBL Y (ENCODER) 

Fl 6 AMPERE (MOTOR FUSE) 

F2 4 AMPERE (MAIN L1NE, 220 VAC) 

F3 8 AMPERE (MAIN LINE, 110 VAC) 

FL1 LINE FILTER 

Ll LEFT HAND SOLENOID (DOOR) 

L2 RIGHT HAND SOLENOID (DOOR) 

L3 

L4 

Sl 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

Tl 

TBI 

TB2 

FL 1 

TB2 

88 

[J 
~I & 

TBI 

BOTTOM VIEW 
(COVER REMOVED) 

VELOCITY TRANSDUCER 

LINEAR MOTOR 

POWER SWITCH 

LOAD SWITCH 

SOFTWARE PROTECT SWITCH 

UNIT SELECT SWITCH 

LATCH SWITCH 

DOOR CLOSED SWITCH 

CARTRIDGE DOWN SWITCH 

CARRIAGE RETRACT SWITCH 

DATA PROTECT SWITCH 

POWER TRANSFORMER 

POWER STRAPPING TERMINAL BOARD 

LOGIC GROUND TERMINAL BOARD 

Figure 5-12. Disc Drive Chassis Mounted Components 
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NOTE: 

1. TERMINAL BOARD TB11S ILLUSTRATED JUMPERED 
FOR 110 VAC OPERATION. 
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(SEE NOTE 1) 
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-~~4_-'----1CD (5 f- A3 =! 1 
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(07901-60008, SER~IES 1149) 
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___ 1;....;1.;;..7 _VA....;,C_N_EU_T_R_A_L_ ....... ...,( 4 ~ 

I __ 

+ 
CRI 

+ 
CR2 

i-
2~ 

I 
4~ 

I 
1~ 

I 
5f--

I 

A4 
SERVO 

AMPLI FIER/REGULATOR 
(07901-60009,SERIES 1202) 

LOGIC 
GROUND 

I 
~ 1 SA4P5 

~3 1 

I 
~ 3)A~P3 

~5) 
I 
I 
I 

---71,2) 

I 
~ SA4P4 

~: 1 

~ 2)A4tl 

~1) 
I 
I 

~3 
A4P2 

~3 
I 

L4 
LINEAR MOTOR 

as CD 
I 

® 
+12 VDC r-____________________________________________________________ ~~~-----A-5ri2~(2 ~ 

(ill -12 VDC ~------~--------------------------------------------~GV : (3~ 
I +5 VDC @ r-------------------------------S8----------------------~~ I (4(--

RETRACT SWITCH I 
as RETRACT SWITCH CLOSED 

='--_ CARRIAGE RETRACTED 
r----------------------------~20 ~~1------~~~~~~~~--~~34 

~ A5t3(8,J~ 
CURRENT COMMAND 

ENERGIZE SERVO RELAY 

OVERRIDE 

r--~;::;;;;;::;;;;:;;::;;;;,:;;-------------------~(ill)r----I-: -«3,C(

r---==.:...:=~.;..;...;:....:=;::....:..;..-------------------___(@ : (6,Ff_ 

! I +20 VDC 
PROTECT 

GROUND 
S3 

0 
SOFTWARE 
PROTECT 

>_-----;.-:-< 1j' ~ 
L3 l I 

VELOCITY NC~l~,(- NC 

TeANG5I-:_0_I_L ______ T_A_CH_IN ______ -jgsr-___ A--'5!'-P6-<~ : t= 
GROUND r-___ A.;.,5P,..::2-< I f_ 

SOFTWARE PROTECT 

I 
}------''----.( 5 f--GROUND 

Main tenance 

--l 

r-____________ ~E....;.NE~R.;;..G~IZ~E~M~O~T.;;..O~R"'-R_E~L~A~Y ________________________________________________________________________________ +-____________________________ E_N_E_RG_I_Z_E_M_O_TO __ R_R_EL_A_Y~912>_--+_-A~5P..;.3<7,Hf_ 

r-;-;] S2 
LOAD SWITCH I AND INDICATOR I 

+5VDC 

S9 
DATA PROTECT 

SWITCH 

1r--2 

C 

A 

~ ________________________ ~n r--------+-o 

A2 
SECTOR TRANSDUCER 

(07900-60054, SERIES 1126) 

Al 
INDICATOR ASSEMBLY 

(7901-60014, SERIES 1150) 

DSI 
ENCODER 

ASSEMBLY 
(07900-60026) 

i 
----7 
---7 

---7 
I 

+5VDC 

+5VDC 

SECTOR TRANSDUCER 

GROUND 

}--........ I---+-< 17 ,(-

" I 
)----+_-+-< 1~'f_ 

I 
A5 

MOTHERBOARD 
ASSEMBLY 

(07970-600lQ, SERIES 1211) 

Figure 5-13. Disc Drive Chassis, Wiring Diagram 
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5-18 

REF DESIG 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 

Al2 

A13/AI4 

A15" 

A16 

!-AI4-] 
-AI3/AI6'-

A2 

Al 

TOP VIEW 
(COVER REMOVEDI 

DESCRIPTION 

INDICATOR PC ASSEMBL Y 

SECTOR TRANSDUCER 

MOTOR CONTROL PC ASSEMBLY 

SERVO AMPLI FIER/REGULATOR PC ASSEMB L Y 

MOTHERBOARD PC ASSEMBL Y 

WR ITE DRIVER/READ PREAMPLIF IER PC ASSEMBL Y 

READ/WRITE CONTROL PC ASSEMBL Y 

AUXILIARY FUNCTION PC ASSEMBLY 

ENCODER PC ASSEMBL Y 

DRIVE CONTROL PC ASSEMBLY 

SECTOR CYLINDER PC ASSEMBLY 

I/O MULTIPLEX PC ASSEMBL Y 

I/O INTERCONNECT PC ASSEMBL Y 

SERVICE EXTENDER PC ASSEMBLY 

TERMINATION PC ASSEMBL Y 

PART NUMBER 

7901-60014 

7900-60054 

790160008 

7901-60009 

7901-60010 

7901-60003 

7901-60004 

7901-60015 

7901-60006 

7901-60002 

7901-60005 

790160007 

7901-80041 

7901-60012 

7901-60013 

• A 16 TERMINATION PC ASSEMBLY USED I N LAST UNIT OF MULTIPLE DR IVE INSTALLATIONS 

NOT SHOWN 

Figure 5-14. Disc Drive PC Assembly Locations 
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7901A 

Table 5-5. Indicator PC Assembly A1 (07901-60014) Replaceable Parts 

Reference HP Part Number Qty Description Mfr 
Designation Code 

Al 07901-60014 1 INDICATOR ASSY:PC 28480 
AlCRI 1901-0026 6 DIODE:SILICON 0.75A 200PIV 04713 
AICR2 1901-0026 DIODE:SILICON 0.75A lOOPIV 04713 
,1lOS1 2140-0343 8 LAMP:INCANDESCENT 14V 0.8A 98978 
_lOS2 2140-0343 LAMP:INCANDESCENT 14V 0.8A 98918 

AlDS3 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98978 
HDS4 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98918 
HDS5 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98918 
,1lOS6 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98978 
_lOS1 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98978 

111058 2140-0343 LAMP: INCANDESCENT 14V 0.8A 98918 

A 

~e § A !IHm 07901--60014 A 
it: N A-1150-42 II: J u u 0 

S S D e e 
0 

~e 8 
0 

7901-11 

Figure 5·15. Indicator PC Assembly Al, Parts Location Diagram 

Mfr Part Number 

07901-60014 
SR1358-8 
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C 
0 
K 
0 
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0 
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P 
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0 
5 
0 

r'~·SE~.'.:.~~~ .. ~~.~~~; ... ;~.~;~~;~~ ........ . 
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I 

FROM XA 17-2 -----®--f-< 7 ~ __ U_N_IT......;..O ____ -, 

I 
I 
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FROM XA17-4 ~ 5 ~---------------' 

I 
I 
I 

FROM XA17-6 --®----k 8 ~_--....::U-,-N-,-IT~2 ______________ ---I 

I 
I 
I 
I UNIT3 

FROM XA17-S -----®-----t--< 6 ~---------------------------I 
I 
I 
I 
I DRIVE FAULT LAMP FROM A5J3-5.E --@----L...( 1 ~-______ ~--=-~ _____________________ .J 

FROM A5J3-4.D ~ 4 ~_......;;.D-,-R ... IV_E_R-,-E:;;.A..;.;D ... Y_L=A ... M ... P __________________________ ....J 

I 
I 
I 

CR2 

~ LATCH DRIVE 
FROM A5J3-10.L~~ 5 ~---....::;;..;.;...;;;.;.;...;:;.;.;.~------------------------------------..... -

1 I FROM A4J2-3 -----®---!--< 1 ~( ___ +.;;.20;...V ... D;;,.C:...... ____________________________________ _ 

! I 
TO A5J3-9.K ----@----+--< 2 ~( ___ L_O_A_D_S_W_IT_C_H ___________________________________ _ 

! I 
TO A5J3-2.B ~ 7 f( __ .::;D.:..:A-'-TA:..:..:...P;.:.RO:;..T.:..:E;.;:C;.;,T ___________________________________ _ 

I 
FROM A5J3-1S.V ~ 10 f( __ .,;;L.;.O.;.G;..,;IC;.,.;G=R;..,;O;.,.;U_N.,;;D ___________________________________ _ 
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r'~.'·~R.r.E_~_·~_'~_~_"'-'~-'~-'~-"E-···~~·~~·~;~~;~.~ ... ~. ------- -------- -----......, 
CHASSIS MOUNTED COMPONENTS - - ------ - - ------- 1 
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Figure 5-16. Indicator PC Assembly AI, 
Schematic Diagram 
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Table 5-6_ Sector Transducer PC Assembly A2 (07900-60054) Replaceable Parts 

Reference HP Part Number Qty Description Mfr 
Designation Code 

'2 0790(}-60054 1 SECTOR TRANSDUCER ASSY 28480 
'2051 2140-0094 1 LAMP:INCANOESCENT 5.3V 92966 
'201 1990-0085 1 PHOTOTRANSISTOR:30V 07263 
~202 1854-0071 5 TSTR:SI NPNISELECTEO FROM 2N3704t 28480 
112Rl 0698-6283 1 R:FXO COMP 10 OHM 5~ 1/8W 01121 

~2R2 0698-7187 1 R:FXO COMP 2 MEGOHM 5~ 1/8W 01121 
,2R3 069B-6984 1 R:FXO COMP 470 OHM 5~ 1/8W 28480 
~2R4 0698-6725 1 R:FXO COMP lOOK OHM lO~ I/BW 01121 
_2R5 069B-5178 1 R:FXO COMP 1.5K OHM 5~ 1/8W 28480 

IThp}] 
J3 

R2 

J2 

8 G 
Rl 

R4 

R5 

R3 

07900-60054 Jl 
A-1126-42 

7900-89 

Figure 5-17. Sector Transducer PC Assembly A2, Parts Location Diagram 

Mfr Part Number 

0790(}-60054 
7153 
FPT-100 
1854-0071 
~S 1005 

SS 2055 
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BS 1041 
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TRANSDUCE R J3 

Q2 

I 
I 

Maintenance 
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R1 
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Figure 5-18. Sector Transducer Assembly A2, 
Schematic Diagram 
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Table 5-7. Motor Control PC Assembly A3 (07901-60008) Replaceable Parts 

Reference HP Part Number Qty Description Mfr 
Designation Code 

1103 07901-60008 1 MOTOR CONTROL ASSY:PC 28480 
He! 0160-0269 2 C:FXO CER 0.1 UF 20S 500VOCW 56289 

nC2 0160-0269 C:FXO CER 0.1 UF 20S 500VOCW 56289 
A3CR1 1902-0025 4 DIODE.8REAKDOWN:10.0V 5S 400 MW 28480 
nCR2 1902-0025 DIODE.BREAKDOWN:I0.0V 5S 400 MW 284BO 

A3Kl 0490-0373 1 RElAY;REED 28480 
HOI 1884-0054 1 THYRISTOR 02735 
/1302 1884-0076 1 THYRISTOR:TRIAC 400V 86684 
URI 0686-6815 1 R:FXD COMP 680 OHM 5% 1/2W 01121 
.e3R2 0686-1015 2 R:FXO COMP 100 OHM 5S 1/2W 01121 

nR3 0812-0060 1 R:FXD WW 5K OHM 5S 5W 28480 
.tI3R4 0686-1025 2 R:FXO COMP 1000 OHM 5% 112W 01121 
A3R5 0686-1025 R:FXO COMP 1000 OHM 5S 1I2W 01121 

J3 ~.m 07901-60008 

8 
U 

Kl 
N a: III v N R3 cr a: a: U 
u 

a:~ 
u N 

~ a: 

Jl 

J2 

79(\1 7 

Figure 5-19. Motor Control PC Assembly A3, Parts Location Diagram 

Mfr Part Nu mber 

07901-60008 
41C92A10-COH 
41C92AIo-COH 
1902-0025 
1902-0025 

0490-0373 
40526 
40430 
EB 6815 
EB 1015 

0812-0060 
EB 1025 
EB 1025 FROM 
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I 
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MI 



;0008) Replaceable Parts 

Mfr Mfr Part Number Code 

28480 07901-60008 
56289 41C 92Al o-COH 
56289 41C92AIo-CDH 

MW 28480 1902-0025 
MW 284BO 1902-0025 

28480 0490-0373 
02735 40526 
86684 40430 
Oll21 EB 6915 
01121 EB 1015 

28460 0812-0060 
01121 fB 1025 
01121 EB 1025 

U 

R3 

N 
a: 

Jl 

Location Diagram 

Maintenance 
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Figure 5-20. Motor Control PC Assembly A3, 
Schematic Diagram 
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Table 5·8. Servo Amplifier/Regulator PC Assembly A4 (07901-60009/60011), Replaceable Parts 

Reference 
Designation 

A4 
A4 
A4 
A4 
A4 

A4Cl 
A4C2 
A4C3 
A4C4 
A4C5 

A4C6 
A4C7 
A4Cb 
A4C9 
A4CIO 

A4Cll 
A4C12 
A4C13 
A4C14 
A4C15 

A4C16 
A4C17 
A4Cld 
A4C19 
A4C20 

A4C21 
A4cn 
A4CRl 
A4CR2 
A4CR3 

A4CR4 
A4CXS 
A4CR6 
A4('R7 
A4CR8 

A4CR9 
A4CKlO 
A4Ckll 
A4CR12 
A4Ck13 

A4CR15 
A4CR16 
A4CH17 
A4CR18 
A4CRl9 

A4CR20 
A4CR21 
A4Fl 
A4F2 
A4Fj 

A4Jl 
A4J2 
A4J3 
A4J4 
A4JS 

A4J6 
A4Kl 
A4Q1 
A4Q2 
A4\J3 

A4Q4 
A4Q5 
A4Q6 
A41.l1 
A4\J8 

A4';;" 
A4\Jlll 
A4",1l 
A4C12 
A4Q13 

A4Q14 
A4<;;1~ 

A41.l16 
A4(J17 
MillS 

5·24 

HP Part Number 

079Jl-611ll09 

07"01-60011 

0180-0100 
o 180-0lO{; 
Cl80-olOe 
0160-0153 
0160-3454 

0160-2055 
0180-0HiO 
11160-2055 
0150-0121 
0160-2055 

0160-3460 
0180-0104 
0180-0104 
0180-0104 
0160-2055 

0160-2055 
0160-0167 
0160-0155 
0160-G153 
U160-0153 

0160-2055 
0160-2055 
1901-041b 
1902-0048 
1902-3203 

1902-3203 
1901-0418 
19111-0418 
1901-0040 
1901-0040 

1901-0040 
19112-31 <;3 
1901-0418 
1901-0418 
1901-0460 

1901-0460 
1901-0026 
1901-0026 
1901-0026 
1901-0040 

1901-0040 
1901-0026 
2110-0030 
2110-0030 
2110-0036 

1251-3130 
U51-312b 
1251-31..i.tl 
1251-3130 
1':51-3222 

1251-3222 
04'10-0983 
1854-Q063 
l!l~4-0063 
1854-0()63 

1<154-051'1 
1854-()Sl'1 
li:s54-0072 
1 d54-U072 
1853-0303 

1/;04-0088 
UHl4-ll0 12 
1884-0012 
Id53-0012 
IB54-Q03'1 

1b54-0039 
1054-0215 
1853-0036 
1654-003'1 
1853-0u12 

Qty 

4 

7 

4 

2 
2 

Description 

SERV AMP/REG ASSY:PC 
(THIS ASSY INCLUDES A4Ql THkU A4Q51 
StRVa AMP/REG. ASSY, PC 
(THIS ASSY INCLUDES ALL PARTS EXCEPT 
A4Ql THRU A4Q51. 

C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:fXD ELECT 4.7 UF 10% 35VDCW 
C:fXD MY 0.001 UF 10~ 200VDCW 
C:FXD CER 220 PF 10% 500VDCW 

C:FXD CER 0.01 UF +80-20% 100VDCw 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.1 UF +80-20% 50VDCW 
C:fXD CER 0.01 UF +80-20% 100VDCW 

C:FXD CER 0.05 UF +80-20% 100VDCW 
C:fXD ELECT 200 UF +75-10% 15VDCW 
C:FXD ELECT 200 UF +75-10% 15VDCw 
C:FXD ELECT 200 UF +75-10% 15VDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 

C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD MY .Ob2 UF 10% 200VDCw 
C:FXD MY 0.0033 UF 10% 200VDCW 
C:FXD MY 0.001 UF 10l 200VDCw 
C:FXD MY 0.001 UF 10% 200VDCW 

C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 Uf +80-20% 100VDC~ 
DIODE:SI 3A 400PRRV 
010DE:BREAKDCWN 6.81V 5f 
DIODE RREAKDCWN:SILICON 14.7V 5% 

DIODE BREAKDCWN:SILICON 14.7V 5% 
OIOOE:SI 3A 400PRRV 
OIOOE:SI 3A 400PRRV 
DICDE:SIlICO~ 30M A 30WV 
DIOOc:SILICO~ 30M A 30WV 

010Dc:SILICON 30MA 30WV 
DIODE 8REAKDOWN:13.3V 5% 
DIODE:SI 3A 400PRRV 
DIOOE:SI 3A 400PRRV 
D[ODE:SIL[CD~ 3-JUNCTIUN STABISTOR 

DIODE:SILICCN 3-JUNCTION STABISTOR 
OIOOE:SILICON 0.75A 200PIV 
DIODE:SILICON 0.75A 200PIV 
DIODE:SIlICON 0.75A 200PIV 
OIOOE:SILICON 30M A 30WV 

DIODE:SILICON 30MA 30WV 
DIODE:SILICON 0.75A 200PIV 
FUSE:CARTRIDGE 5 AMP 125V SLOW BLOW 
FUSE:CARTRIDGE 8A 125V 
FUSE:CARTRIDGE SA 125V 

CONNECTOR:POST TYPE 3 CONTACT 
CONNECTOR:POST TYPE, 5 CONTACT 
CONNECTOR:POST TYPE, 5 CONTACT 
CONNcCTOR:POST TYPE 3 CONTACT 
CCNTACT:PCST 

CONTACT:POST 
RELA¥:412 OHM lOA 24 COIL V 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 

TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI PNP 

THYRISTOR:SCR 200V 
RECTIFIER:SILICGN CONTROLLED 2N3528 
RECTIFIER:SILICON CONTROLLED 2~3528 
TSTR:SI PNP 
TSTR:SI NPN 

T5TR SI NPN 
TSTR SI "'PN 
TSTR 51 PNP 
T5TR 51 NPt. 
TSTR SI PNP 

Mfr 
Code 

28480 

28480 

56289 
56289 
5628'1 
56289 
56289 

56289 
56289 
56289 
56289 
56289 

56289 
56289 
56289 
56289 
56289 

56289 
56289 
56289 
56289 
56289 

56289 
5628<) 
04713 
04713 
28480 

28480 
04713 
04713 
07263 
01263 

07263 
28480 
04713 
04713 
03508 

03508 
04713 
04713 
04713 
07263 

07263 
04713 
75915 
75915 
15915 

27264 
21264 
27264 
21264 
28480 

28480 
77342 
80131 
80131 
80131 

28480 
28480 
80131 
80131 
8013 t 

136684 
02735 
02735 
80131 
60131 

80131 
80131 
80131 
130131 
80131 

Mfr Part Number 

07901-601)09 

07901-60011 

150D475X9035B2-DYS 
1500475X903582-0¥S 
1500475X903582-0YS 
192P10292-PTS 
C067F501F221KS22-CDH 

C023FI01F1031S22-COH 
150D475X9035B2-0YS 
C023FI01FI03lS22-COH 
5C50B I <;-CML 
C023f10lFl03lS22-CDH 

C023EIOll503lS22-COM 
300207G015DF4-0SM 
300207G0150F4-DSM 
30D207G015DF4-0SM 
C023fl01Fl03lS22-COH 

C023F101F1031S22-CDH 
192P82392-PTS 
192P33292-PTS 
192PI0292-PTS 
192PI0292-PTS 

C023FI01F1031S22-COH 
C023FIOIFI03lS22-CDH 
SP1846-12 
5110939-134 
1<)02-3203 

1902- 3203 
SR1846-12 
5R1846-12 
FDGI0f38 
FQGI088 

F£1G10f38 
1<)02-31<)3 
SR1846-12 
S1I1846-12 
STB523 

5T8523 
SR1358-8 
5111358-8 
SI<1358-8 
FOGI0!l8 

F!:'G1088 
SR1358-B 
313005 
312008 
312008 

A-2580-3-1 
A-2580-5-6 
~-2580-5-6 

A-2580-3-1 
1251-3222 

1251-3222 
KUPllD17-24V 
211:3055 
2N3055 
2N3055 

1854-051'1 
1854-051 9 
2N3054 
2N3054 
2N5~56 

2"l322E' 
211:352e 
2N352/l 
2N2904A 
2N3053 

2N3053 
2N3904 
2N3906 
2N3053 
2N2'104A 
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Table 5-8. Servo Amplifier/Regulator PC Assembly A4 (07901-60009/60011), Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number Designation Code 

A4Q19 1854-0072 TSTR:Sl NPN 80131 2N3054 
A4Q20 1853-0303 TSTR:Sl PNP 60131 2N595f 
A4Q21 1853-0036 TSTR:SI PNP 80131 2N3906 
A4Q22 1654-0215 TSTR:SI NPN 80131 2N3<)04 
A4Q23 1!l53-0036 TSTR:SI PNP 80131 2N3906 

A4Rl 2100-1157 1 R VAR WW 500 OHM 5% TYPE V 1101 28480 2100-1151 
A4Rl 0811-3119 2 R FXO 101101 40 OHM n lOw 28480 0811-3119 
A4R3 0811-3047 2 R FXO WW 1.0 OHM 3% lOW 28480 0811-3047 
A4R4 0611-3119 R FXO WW 40 OHM 3" lOW 28480 0811-3119 
A4R5 0811-3047 R FXO WW 1.0 OHM 3% lOW 28480 0611-3047 

A4R7 0811-3045 1 R FXO 101101 1.2 OHM 3% lOW 28480 0811-3045 
A4R8 0611-3049 1 R FXD WW 2.75 OHM 3% lOW 28480 0611-3049 
A4H9 uSll-3048 2 R FXD WW 1.5 OHM 3% 5W 28460 01:'11-3048 
A4RlO 0161-0052 1 R FXO MET OX 270 OHM 5% 1W 28460 0761-0052 
A4Rll 0683-6815 3 R FXO COMP 680 OHM 5% 1/4w Oll21 CfI 6615 

A4R12 0683-6815 R FXD COMP 680 OHM 5" 1/4W 01121 CB 6815 
A4R13 061lJ-6815 R FXO COMP 680 OHM 5% 1/4W 01121 CB 6615 
A4R14 0151-(;430 1 R FXO MET FLM 2.21K OHM 1% 1/8W 28480 0757-0430 
A4R15 0698-3515 1 R FXO FlM 5900 OHM U 1/8101 2Q480 0698-3515 
A4R16 0157-0283 1 R FXD MET FLM 2.00K OHM 1% 1/8101 28480 0157-0263 

A4R17 069!l-3100 1 R FXO FLM 115 OHM U 1/8W 28480 0698-3700 
A4R18 0157-0420 1 R FXD MET Fl'" 750 CHM 1% 1/8101 28480 0157-0420 
A41U9 0157-0402 2 R FXO MET FlM 110 OHM U 1/8101 28480 0157-0402 
A4R20 06<)8-4465 1 R FXO FLM 931 OHM U 1/8W 28480 06911-4465 
A4Rll 069!i-4002 2 R FXD MET FlM 5K OHM U 118101 284AO 0698-4002 

A4Ra 0698-4410 1 R FXO FLIo' 6.98K OHM 1'1: 1/8101 28480 0698-4470 
A4R23 C698-5672 1 R FXO MET Fl~ 2.1K OHM 1~ 1/8W 28480 (1698- 5672 
A4R24 0683-3325 1 R FXO COMP 33~0 OHM 5% 1/4W 01121 CB 3325 
A4R25 0683-5615 1 R FXO COMP 560 OHM 5~ 1/4101 01121 CB 5615 
A4R26 0683-4735 1 R FXO CO~P 47K OHM 5% 1/4101 01121 CB 4735 

A4R21 0698-4002 R FXO MET FLM 5K OHM 1% 1/8W 28480 0698-4002 
A4R2t1 0698-5086 1 R FXD FLM 12K OHM 1% 1/8101 28480 0698-50811 
A4R29 0683-1015 6 R FXO COMP 100 OHM 5:« 1/4101 01121 CB 1015 
A4R30 0683-1015 R FXO CO,..P 100 OHM 5~ 1/4W 01121 CB 1015 
A4R31 0751-0279 1 R FXO MET FLM 3.16K OHM 1~ 1/8W 28480 0157-0279 

A4R32 0698-4619 1 R FXO FLM 1.15K OHM U 114101 28480 0698-4619 
A4R33 0751-0402 R FXO MET FLM 110 OHM 1~ 1/8W 28480 0757-0402 
A4R.34 0683-5605 1 R FXO COMP 56 OHM 5~ 1/4101 01121 CB 5605 
A41U5 0811-0003 1 R FXO WW 390 OHM 1% 1/4101 28480 0811-0003 
A4R36 0663-4725 1 R FXO CaMP 4100 OHM 5% 1/4\0/ 01121 CB 4725 

A4R37 0683-1035 1 R FXD COMP 10K OHM 5% 1/4101 01121 CB 1035 
A4R38 0683-1025 8 R FXD CLiMP 1000 OHM 5t 1/4w 01121 CB 1025 
A4R39 0683-2225 2 R FXD COMP 2.2K OHM 5% 1/4w 01121 CB 2225 
A4R42 0683-1025 R FXO COMP 1000 OHM 5% 1/4101 01121 C8 1025 
A4R43 06133-2225 R FXO COMP 2.2K OHM 5% 1/4W Oll21 CA 2225 

A4R44 069/j-3451 2 R FXD MET FlM 133K OHM U 1/8101 28480 0698-3451 
A4R45 0683-1025 R FXO COMP 1000 OHM 5% 1/4101 01121 CA 1025 
A4R46 0683-5125 2 R FXC COMP 5100 OHM 5% 1/4101 01121 CB 5125 
A4R47 0663-5125 R FXO COMP 5100 OHM 5% 1/4101 01121 CB 5125 
A4R48 0761-0008 2 R FXO MET OX 510 OHM 5% 1101 28480 0761-000B 

A4R49 0696-3626 1 R FXO MET OX 180 OHM 5% 2101 28480 0698-3626 
A4R50 0683-1015 R FXD COMP 100 OHM 5% 1/4W 01121 CB 1015 
A4R51 0683-1015 R FXO COMP 100 OHM 5% 1/4W 01121 CB 1015 
A4R52 0686-l325 1 R FXO CaMP 1.3K OHM 5% 1I2W 01121 FB 1325 
A4R53 0686-1015 1 R FXO COMP 100 OHM 51 1/2W 01121 EB 1015 

A4R54 0151-0442 2 R FXD MET FLM 10.0K OHM 1% 1/8101 28480 0757-0442 
A4R~5 0683-1Cl!l R FXD CaMP 100 OHM 5% 1/4101 01121 CB 1015 
44R56 0683-1015 R FXI1 COMP 100 OHM 5% 1/4W 01121 CB 1015 
A4R57 0698-3451 R FXO MET FLM 133K OHM U 1/8101 28460 0698-3451 
A4R58 Ou63-4755 1 R FXO COMP 4.1 MEGOHM 5~ 1/4101 01121 CB 4155 

A4R59 0698-3157 3 R FXO MET FLM 19.6K OHM U 1/8W 28480 0698-3157 
A4K6U 069b-31~7 R FXO MET FLM 19.6K OHM 1:f 1/6101 26480 0698-3151 
A4R61 0698-3157 R FXO MET FLM 19.6K OHM U 1/8101 28480 0698-3151 
A4R6i. 0757-0442 R FXO MET FLM 10.0K OHM U 1/810 28480 0151-0442 
A4R63 0751-0280 2 R FXO MET FLM lK OHM 1% 1/8101 28480 0157-0200 

A41<64 U751-021l0 R FXD MET FLM lK OHM 1% 1/8W 28480 0157-02110 
A4R65 0157-0465 1 R FXD MET FLM lOOK OHM It 1/8101 28480 0151-0465 
A4R66 0698-31~0 2 R FXO MET FLM 2.31K OHM l:r 1/8101 28480 0698-3150 
A4R61 0698-3150 R FXD MET FLM 2.37K OHM 1% 1/8101 28480 0698-3150 
A4R66 0161-0008 R FXO MET OX 510 OHM 5% 1101 28480 0161-0008 

A4R69 u164-0013 1 R FXO MET OX 56 OHM 5% 2101 28480 0164-0013 
A4R10 0811-2490 3 R FXD 101101 0.1 OHM 3% 5W 28480 0611-2490 
A4R 11 0611-2490 R FXO WW 0.1 OHM 3% 5W 28480 0811-2490 
A4R7i. 0811-2490 R FXO WW 0.1 OHM 3% 5W 28480 0811-2490 
A4R13 0683-1025 R FXD CaMP 1000 OHM 5% 114101 01121 CB 1025 

5-25 



Main tenance 7901A 

Table 5·8. Servo Amplifier/Regulator PC Assembly A4 (07901.60009/60011), Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A4R74 0683-4705 2 R:FXD COMP 47 OHM 5~ 1/4W 01121 CB 4705 
A4R75 0683-1025 R:FXD COMP 1000 OHM 5~ 1/4W 01121 CB 1025 
A4R16 0683-4705 R:FXD COMP 47 OHM 5~ 1/4W 01121 CB 4705 
A4R17 0683-1815 2 R:FXD CaMP 180 OHM 5~ 1/4W 01121 CB 1815 
A4R78 0683-1815 R:FXD CaMP 180 OHM 5:1 1/4W 01121 CB 1815 

A4R79 0811-3048 R:FXD WW 1.5 OHM 3! 5W 28480 0811-3048 
A4R8v 0761-0021 2 R:FXD MET OX 1000 OHM 5~ 1W 28480 0761-0021 
A4R81 0761-0U21 R:FXD MET OX 1000 OHM 5~ 1W 28480 0761-0021 
A4R82 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A4R83 0761-0069 1 R:FXD MET ex 5.1K OHM 5% 1W 28480 0761-0069 

A4R84 C683-1025 R:FXD COMP 1000 OHM 5ll 1/4i<1 01121 CB 1025 
A4R85 0698-3618 1 R:FXO MET OX 82 OHM 5% 2W 28480 0698-3618 
A4R86 0811-1898 2 R:FXD WW 20 OHM 5~ lOW 28480 0811-1898 
A4R87 0811-1898 R:FXD WW 20 OHM 5~ lOW 28480 0811-18<J8 
A4R88 0683-4715 3 R:FXD COMP 470 OHM 5:1: 1/4W 01121 CB 4715 

A4R89 0683-4715 K:FXD COMP 470 OHM 5:1: 1/411 01121 CB 4715 
A4R90 U683-4715 R:FXD COMP 470 OHM 5:1: 1/4W 01121 CB 4715 
A4R91 (;683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 
A4U1 1820-0439 2 IC:VOlTAG£ REGULATOR VIN=40V MAX. 07263 U6E7723393 
A4U2 1820-0439 IC:VOlTAGf REGULATOR VIN=40V MAX. 07263 U6E7723393 

A4U::' Ib20-02u7 1 IC TTL MONOSTABlE MUlTIVIBRATOR 28480 1820-0207 
A4U4 1820-0493 3 IC OP. AMP. INTERNAL COMP. f 8-PIN DIP 12040 lM307N 
A4U5 182U-0054 1 IC TTl QUAD 2-INPT NAND GATE 01295 SN7400N 
A4U6 Id20-0493 IC OP. AMP. INTERNAL CUMP. f 8-PIN DIP 12040 lM307N 
A4U7 1820-04Cj3 IC OP. AMP. INTERNAL COMP. f 8-PIN DIP 12040 lM307N 
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Figure 5-21. Servo Amplifier/Regulator PC Assembly A4, Parts Location Diagram 
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Table 5-9. Motherboard PC Assembly A5 (07901-60010) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

~5 07901-60010 1 MOTHER BOARD ASSY:PC 28480 07901-60010 
"582 3160-0255 1 FAN:CARD CAGE 28480 3160-0255 
A5J1 1251-1886 13 CONN:PC 30-CONTACT (2X151 71185 252-15-30-340 
"5J2 1251-2025 2 CONNECTOR:PC (2 X 24t 48 CONTACT 71785 252-24-30-340 
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FROMJ4-AOR XAI4·C 

FROM J4-D OR XA 14-7 

FROM J4-8 OR XA14-15 

FROM XA12B-7 OR XA13-20 

FROM XAI2B-80R XA13·11 

FROM XAI2B-9 OR XA13-12 

I FROM XA12B-l0 OR XA13-13 

TO XA14·21 

TO XA14-22 

WITH XA14-23 

WITH XA14-24 

FROM!TO XA7B-14/R 

FROM!TO XA7B-15/S 

~--
:::::::::~ j 

AUXILIARY FUNCTION PCA 

r-pS1(07901~15L 

XABA I I P1 

10 

XASB 

H 

K 

P2 

+5V (NOT USED) 

-12V (NOT USED) 

+12V (NOT USED) 

INTERLOCK LINE 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

DRIVE OUTBUS 0 (NOT USED) 

DRIVE OUTBUS 1 (NOT USED) 

DRIVE OUTBUS 2 (NOT USEDI 

DRIVE OUTBUS 3 (NOT USED) 

DRIVE OUTBUS 4 (NOT USED) 

CONTROL (NOT USED) 

OUT BUS BIT 1 (NOT USED) 

OUTBUS BIT 0 (NOT USED) 

OUTBUS BIT 3 (NOT USED) 

OUTBUS BIT 4 (NOT USED) 

OUT BUS BIT 2 (NOT USED) 

SELECT AND DRIVE READY (NOT USED) 

SELECT AND SECTOR PULSE (NOT USED) 

SELECT AND SECTOR COMPARE (NOT USED) 

SELECT AND ACCESS READY (NOT USED) 

WRITE/READ DATA 1 

WRITE/READ DATA 2 

R/w CLOCK A (NOT USED) 

R/W CLOCK B (NOT USED) I I 

II -:::::_:::_::_::_::_~ _- ~ i i 

-12V 

+12V 

TO XA10A·E 

FROM XASA-5 

FROM JS-7 

FROM J5-5 

FROM J5-9 

NC 

NC 

NC 

NC 

NC 

NC 

FROM J4·23 

TO J3·3 

NC 

NC 

NC 

NC 

FROM XA1DB-A 

TO XA10B-B 

FROM XA1OB-C 

TO XA10B-D 

TO XA1DB·E 

FROM XA7B-E 

FROM XA1DB-F 

FROM XA7B-F 

FROM XA11B-H 

NC 

FROM XA11B-J 

NC 

TO XA11B·K 

NC 

TO XA11B-L 

NC 

FROM XAllB-M 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

FROM J6-3 

K 

10 

11 

M 

14 

15 

P2 

K 

10 

11 

M 

12 
N 

13 

-12V 

+12V 

INTERLOCK LINE 

B CHANNEL 

CCHANNEL 

A CHANNEL 

NC 

NC 

NC 

NC 

NC 

NC 

TEST SERVO INHIBIT 

CURRENT COMMAND 

NC 

NC 

NC 

NC 

RETRACT 

AT HOME 

SERVO INHIBIT 

POSITION MATCH 

HEADS LOADED 

SHIFT IN (NOT USED) 

SEEK HOME 

SHIFT OUT (NOT USED) 

VELOCITY COMMAND 

NC 

CARRY 

NC 

REVERSE COUNT 

NC 

FORWARD COUNT 

NC 

CYLINDER MATCH 

NC 

NC 

NC 

NC 

NC 

I 
I 

"c~'"'~dJ 

+5V 

-12V 

+12V 

TO XA11A-E 

FROM XA9A-5 

FROM XAI2A-3 

TO J3·10 

TO XA12A-D 

FROM J3-9 

NC 

FROM J3-8 

NC 

TOJ3-7 

NC 

TO J3-6 

NC 

TO J3-5 

NC 

TOJ3-4 

NC 

FROM J4-K 

NC 

FROM J5·2 

NC 

NC 

NC 

TO XA9B·l/A 

TO XAI2B-C 

FROM XA9B-2/B 

NC 

TO XA9B-3!C 

TO XAI2B-D 

FROM XA9B-4!D 

FROM XAI2B-E 

FROM XA9B-S 

FROM XAI2B-F 

TO XA9B-6 

TO XAI2B-H 

NC 

FROM XA 12B·J 

FROM XA7B-8 

TO XAI2B-K 

TO XA7B-9 

TO XA7B-10, XAI2B-L 

TO XAI2B-M 

NC 

FROM XAllB-N 

NC 

FROM XA11B-P 

NC 

TO XA11B-R 

NC 

FROM XAllB-S 

TO XAllB-15 

10 MILSECTOR CYLINDER PCA 

XA10AI 

DRIVE CONTROL PCA 

r.o7~-~2) 

+5V 

-li---=? 1::m'''~L_ 
I I +5V +5V 

-12V I I -12V -12V 

13 

14 

15 

XA10B P2 

A 

D 

K 

10 

11 

M 

+12V 

INTERLOCK LINE 

INTERLOCK LINE 

LATCH DRIVE 

SELECT ENABLE 

LOAD SWITCH 

NC 

CARRIAGE RETRACTED 

INITIAL TEST 

ENERGIZE MOTOR RELAY 

LONG DELAY TEST 

ENERGIZE SERVO RELAY 

NC 

DRIVE FAULT LAMP 

NC 

DRIVE READY LAMP 

NC 

RESET 

NC 

ENCODER LAMP INTERLOCK 

NC 

NC 

NC 

RETRACT 

DRIVE READY 

AT HOME 

NC 

SERVO INHIBIT 

DRIVE FAULT 

POSITION MATCH 

RESEEK HOME 

HEADS LOADED 

DRIVE SET CYLINDER 

SEEK HOME 

SEEK CHECK 

NC 

SELECT AND CONTROL AND OUTBUS 71 

R/w UNSAFE 

FIRST STATUS 

R/W RESET 

ACCESS READY 

ATIENTION 

NC 

12 SPEED DOWN 
NC 

13 SPEED UP I 
NC 1 

.I 
I 

NC 
14 RESET COUNTERS J I 

+12V 

TO XA12A-C 

FROM XA10A-5 

TO J4·21 

TO J4-S 

FROM XAI2A-H 

TOJ4·R 

FROM XAI2A·J 

TO J4-P 

FROM XA12A·K 

TOJ4-N 

FROM XA12A-L 

NC 

FROM XAI2A-M 

TOJ4-T 

FROM XAI2A·N 

TO J4-16 

FROM XAI2A·P 

TO J4-17 

FROM XAI2A-R 

TO J4·18 

FROM XAI2A-S 

TO J4·20 

TOJ4-19 

FROM XA12B-A 

TO J4-Y 

NC 

TOJ4·22 

TO XA7B·C, J4-M 

TO J4-Z 

TO XA7B-D 

TO J4-L 

TO XA7B-7 

NC 

FROM J3-14 

NC 

TO XA9B-7 

NC 

TO XA9B-8 

NC 

FROM XA9B-9 

NC 

FROM XA9B-10 

NC 

TO XA9B-11 

TO XAI2B-N 

TO XA1DB-12 

TO XAI2B-l' 

TO XA10B-13 

NC 

FROM XA10B-14 

FROM XAlOB-S 

TO XA10B-15 

K 

10 

11 

M 

12 

13 

14 

15 

XA11B P2 

A 

C 

10 

11 

M 

12 

13 

14 

15 

+12V 

INTERLOCK LINE 

DRIVE SET HEAD AND 

SAR 1 SECT 

DRIVE OUTBUS 0 

SAR 4 

DRIVE OUTBUS 1 

SAR 8 

DRIVE OUTBUS 2 

NC 

DRIVE OUTBUS 3 

SAR 16 

DRIVE OUTBUS4 

SUB 16 

DRIVE OUTBUS 5 

SUB 32 

DR IVE OUTBUS 6 

SUB 2 

DRIVE OUTBUS 7 

SUB 1 

SUB 8 

SEEK 

~ 
NC 

SUB 64 

HEAD 1 

SUB 128 

HEAD 1 

HEAD2 

>TRACK 128 

NC 

SECTOR TRANSDUCER 

NC 

VELOCITY COMMAND 

NC 

CARRY 

NC 

REVERSE COUNT 

NC 

FORWARD COUNT 

NC 

CYLINDER MATCH 

SECTOR COMPARE 

SPEED DOWN 

SECTOR PULSE 

SPEED UP 

NC 

RESET COU NTE RS 

INITIAL RESET 

ILLEGAL ADDRESS 



13 

14 

15 

XA10B 

A 

o 

K 

10 

11 

M 

12 

N 

13 

14 

15 

DRIVE CONTROL PCA 10 MIL SECTOR CYLINDER PCA 

f,o~~2) 

+5V 

-ll ,---=? r:: Im~--L -

I +5V +5V 11 +5V 

P2 

-12V 

+12V 

INTERLOCK LINE 

INTERLOCK LINE 

LATCH DRIVE 

SELECT ENABLE 

LOAD SWITCH 

NC 

CARRIAGE RETRACTED 

INITIAL TEST 

ENERGIZE MOTOR RELAY 

LONG DELAY TEST 

ENERGIZE SERVO RELAY 

NC 

DRIVE FAULT LAMP 

NC 

DRIVE READY LAMP 

NC 

RESET 

NC 

ENCODER LAMP INTERLOCK 

NC 

NC 

NC 

RETRACT 

DRIVE READY 

AT HOME 

NC 

SERVO INHIBIT 

DRIVE FAULT 

POSITION MATCH 

RESEEK HOME 

HEADS LOADED 

DRIVE SET CYLINDER 

SEEK HOME 

SEEK CHECK 

NC 

I 

SELECT AND CONTROL AND OUTBUS 71 

R!W UNSAFE 

FIRST STATUS 

R!W RESET 

ACCESS READY 

ATTENTION 

NC 

SPEED DOWN 
NC 

SPEED UP 

NC 

I 
I 

.I 
I 

RESET COUNTERS 

NC 

ILLEGAL ADDR ESS 

INITIAL RESET ~ 

-12V 

+12V 

TO XA12A-C 

FROM XA10A-5 

TO J4-21 

TOJ4-S 

FROM XA12A-H 

TOJ4-R 

FROM XA12A-J 

TO J4-P 

FROM XA12A-K 

TO J4-N 

FROM XA12A-L 

NC 

FROM XAI2A-M 

TOJ4-T 

FROM XA12A-N 

TO J4-16 

FROM XA12A-P 

TOJ4-17 

FROM XA12A-R 

TOJ4-18 

FROM XA12A-S 

TO J4-20 

TOJ4-19 

FROM XA12B-A 

TO J4-Y 

NC 

TO J4-22 

TO XA7B-C, J4-M 

TO J4-Z 

TO XA7B-D 

TOJ4-L 

TO XA7B-7 

NC 

FROM J3-14 

NC 

TO XA9B-7 

NC 

TO XA9B-8 

NC 

FROM XA9B-9 

NC 

FROM XA9B-l0 

NC 

TO XA9B-ll 

TO XA12B-N 

TO XA10B-12 

TO XAI2B-P 

TO XA10B-13 

NC 

FROM XA10B-14 

FROM XA10B-S 

TO XA10B-15 

H 

K 

10 

11 

M 

12 

N 

13 

14 

15 

XA11B P2 

10 

11 

12 

13 

14 

-12V 

+12V 

INTERLOCK LINE 

DRIVESETHEAD~ I 
SAR 1 SECTOR I 
DRIVE OUTBUSO 

SAR 4 

DRIVE OUTBUS 1 

SAR B 

DRIVE OUTBUS2 

NC 

DRIVE OUTBUS 3 

SAR 16 

DRIVE OUT BUS 4 

SUB 16 

DRIVE OUTBUS 5 

SUB 32 

DRIVE OUTBUS 6 

SUB2 

DR IVE OUTBUS 7 

SUB 1 

SUBS 

SEEK 

SUB CARRY 

NC 

SUB 64 

HEAD 1 

SUB 128 

HEAD 1 

HEAD 2 

>TRACK 12B 

NC 

SECTOR TRANSDUCER 

NC 

VELOCITY COMMAND 

NC 

CARRY 
NC 

REVERSE COUNT 

NC 

FORWARD COUNT 

NC 

CYLINDER MATCH 

SECTOR COMPARE 

SPEED DOWN 

SECTOR PU LSE 

SPEED UP 

NC 

I 
I 

.... 1_5-;-.......... _: ____ ~~::::::: I 

TO XA10A-6 

FROM XA11A-5 

NC 

FROM XA10A-7 

FROM XA14-5 OR J4-F 

FROM J3-12 

FROM XA 14-6 OR J4-E 

FROM J3-11 

FROM J3-13 

TO XAllA-7 

NC 

TO XA7B-2, XA8A-ll/M, XA llA-8 

NC 

TO XA7B-3, XA8A-12/N, XA11A-9 

FROM XA14-A OR J4-1 

TO XA7B-4, XASA-131P, XA11A-l0 

FROM J4-J OR XA14-2 

TO XA7B-5, XABA-14/R, XAllA-l1 

FROM J4-H OR XA14-3 

TO XA7B-6, XABA-15/S, XAllA-12 

FROM J4-9 OR XA14-1 

TO XAllA-13 

FROM XA14-B OR J4-1O 

TOXAllA-14 

FROM J4-A OR XAl4-C 

TOXAllA-15 

FROM J3-2 

TO XA7B-B, XAllB-A 

FROM J4-X OR XA14-4 

TO XA7B-l 

FROM J4-D OR XA14-7 

FROM XA10B-2 

FROM J4-C OR XA14-8 

FROM XA10B-4 

FROM J4-B OR XA14-9 

TO XA10B-5 

FROM J4-8 OR XA14-15 

TO XA10B-6 

TO J4-3, XA8B-7/H, XA14-20 

FROM XA10B-7 

TO J4-11, XABB-8IJ, XA14-11 

TO XA10B-8 

TO J4-V, XABB-9, XA14-12 

FROM XAlOB-9 

TO J4-W, XA8B-K, XAl4-13 

FROM XAlOB-l0/L 

TO J4-2, XA14-14 

FROM XA10B-ll 

TO J4-7 OR XA14-16 

FROM XAllB-12 

TOJ4-60R XA14-17 

TO XA14-10 

TO J4-4 OR XA14-19 

FROM XA13-10 

XA12A I 

D 

H 

K 

10 

11 

M 

12 

N 

13 

14 

15 

XA12B 

I/O MULTIPLEX PCA 
A12 (07901-60007) r:-----

P2 

+5V 

INTERLOCK LINE 

NC 

SE LECT ENABLE 

SELECT2 

SELECT B 

SELECT 1 

SELECT A 

SOFTWARE PROTECT 

DRIVE SET HEAD AND SECTOR 

NC 

DRIVE OUTBUSO 

NC 

DRIVE OUTBUS 1 

CONTROL 

DRIVE OUT BUS 2 

SET HEAD AND SECTOR 

DRIVE OUTBUS3 

SET CYLINDER 

DRIVEOUTBUS4 

OUTBUS BIT 1 

DRIVE OUTBUS 5 

OUTBUS BIT 0 

DRIVE OUTBUS 6 

OUTBUS BIT 3 

DRIVE OUTBUS 7 

DATA PROTECT 

SEEK 

OUTBUS BIT 7 

SELECT AND CONTROL 

OUTBUS BIT4 

DRIVE READY 

OUTBUS BIT 5 

DRIVE FAULT 

OUT BUS BIT6 

RESEEK HOME 

OUTBUS BIT 2 

DRIVE SET CYLINDER 

SELECT AND DRIVE READY 

SEEK CHECK 

SELECT AND SECTOR PULSE 

l 

SELECT AND CONTROL AND OUTBUS 7 I 
SELECT AND SECTOR COMPARE 

FIRST STATUS 

SELECT AND ACCESS READY 

ACCESS READY 

INBUS BIT 4 

ATTENTION 

INBUS BIT 2 

SECTOR COMPARE 

INBUS BIT 3 

SECTOR PULSE 

INBUS BIT 0 

MULTIPLE SELECT OUTPUT 

iNii'USBiT1 
MULTIPLE SELECT INPUT 

HP 13210A 
CONTROLLER 

INTERFACE r=- -
CONNECTOR 

(NOTES 1 AND 2) XA14 

OUTBUS BIT 1 

CONTROL 

SET HEAD AND SECTOR 

OUTBUS BITO 

SET CYLINDER 

OUTBUS BIT 3 

OUTBUS BIT7 

OUTBUS BIT 4 

OUTBUS BIT 5 

OUTBUS BIT6 

MULTIPLE SELECT OUTPUT 

SELECT AND SECTOR PULSE 

SELECT AND SECTOR COM PAR E 

SELECT AND ACCESS READY 

INBUS BIT 4 

OUTBUS BIT 2 

INBUS BIT 3 

INBUS BIT 0 

SELECT AND DRIVE READY 

WRITE/READ DATA 1 

(NOTE 2) 

TO XA8B2/B, XA12A-13 (NOTE 21 

TO XA8B-l/A, XA12A-l0 (NOTE 2) 

TOXA12A·ll (NOTE 2) 

TO XA8B-3/C, XA12A-14 (NOTE 2) 

TO XA12A-12 (NOTE 2) 

TO XA8B-4/D, XA12A·15 (NOTE 2) 

TO XA12B-2 

(NOTE 2) 

TOXA12A-5 

(NOTE 2) 

TO XA12A-6 

(NOTE 21 

TO XA8B-5/E, XA 12B-3 

(NOTE 2) 

TO XA12B-4 

(NOTE 21 

TO XA12B-5 

(NOTE 2) 

FROM XA12B-R 

(NOTE 21 

FROM XA12B-8 

(NOTE 2) 

FROM XA12B-9 

(NOTE 2) 

FROM XA12B·l0 

(NOTE 21 

FROM XA12B-l1 

(NOTE 2) 

TO XA8B-6/F, XA 12B-6 

(NOTE 2) 

FROM XA12B-12 

(NOTE 2) 

FROM XA12B·13 

(NOTE 21 

FROM XA12B·14 

(NOTE 21 

FROM XA 12B-15 

(NOTE 2) 

FROM XA 12B-7 

FROMITO XABB-l0/L 

WRITE/READ DATA 2 i----FROMITO XABB-lllM 

R!W CLOCK (NOT USED) 

NC 

R!W CLOCK (NOT USEDI 

WITH XABB-12/N 

NC 

WITH XABB-13/P 

FROM J4-9 

FROM J4-1 

FROM J4-J 

FROM J4-10 

FROM J4-H 

FROM J4-A 

FROMJ4-X 

FROM J4-F 

FROM J4-E 

FROM J4-D 

FROM J4-C 

FROM J4-B 

TO J4-U, XA 12B-S 

TO J4-11, XA8B-8/J 

TO J4·V, XA8B-9 

TO J4-W, XA8B-K 

TOJ4-2 

FROM J4-8 

TO J4-7 

TO J4-6 

TO J4-5 

TO J4-4 

TO J4-3, XA8B·7/H 

FROMITOXA7B-15/S 

F ROMITO XA 7B-14/R 

WITH XA7B-P 

+5V 

WITH XA7B·N 

+5V 

NOTES: 

Maintenance 

TERMINATION PCA (NOTES 1 AND 2) 
A16(07901-60013) 

r=-
OUTBUS BIT 1 

A CONTROL 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 23 

AA AA 

24 24 

BB BB 

SET HEAD AND SECTOR 

OUTBUS BITO 

SET CYLINDER 

OUTBUS BIT3 

OUTBUS BIT 7 

OUTBUS BIT4 

OUTBUS BIT5 

OUTBUS BIT6 

MULTIPLE SELECT INPUT (NOT USED ON A16) 

SELECT AND SECTOR PULSE (NOT USED ON A 16) 

SELECT AND SECTOR COMPARE (NOT USED ON A 16) 

SELECT AND ACCESS READY (NOT USED ON A161 

INBUS BIT 4(NOT USED ON A16) 

OUTBUSBIT 2 

INBUS BIT 2 (NOT USED ON A161 

INBUS BIT 3 (NOT USED ON A161 

INBUS BITO (NOT USED ON A16) 

INBUS BIT 1 (NOT USED ON A16) 

SELECT AND DRIVE READY (NOT USED ON A 161 

WRITE/READ DATA 1 

WRITE/READ DATA 2 

R!W CLOCK A (NOT USEDI 

+5V 

R!W CLOCK B (NOT USED) 

+5V 

1. IN MULTIPLE DRIVE GROUPS, THE XA14 CONNECTS WITH THE PREVIOUS DISC DRIVE AND 
XA13 CONNECTS WITH THE NEXT DISC DRIVE; THE FIRST DISC DRIVE IN THE GROUP ACCEPTS 
THE CONTROLLER INTERFACE AND THE LAST DISC DRIVE IN THE GROUP USES A 16 TO TER· 
MINATE THE INTERFACE. 

2. TO AVOID POSSIBLE INTERFACE CONFLICT DUE TO OR-TIED TRACES, USE EITHER THE DISC 
CONTROLLER OR THE DISC SERVICE UNIT BUT NOT BOTH. 

3. THE TERM "WITH" DENOTES CONNECTIONS NOT HAVING AN ASSIGNED SOURCE. 

4. THE TERM "OR" DENOTES OR·TIED CONNECTIONS HAVING MORE THAN ONE POSSIBLE SOURCE. 

5. "NC" MEANS "NOT CONNECTED." 

Figure 5-24. Motherboard PC Assembly A5, 
Schematic Diagram 

5-29/5-30 



7901A Maintenance 

Table 5-10. Write Driver/Read Preamplifier Assembly A6 (07901-60003) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A6 07901-60003 1 R/W PREAMP ASSY:PC 28480 07901-60003 
.!6C1 0160-2055 C:FXO CER 0.01 UF +80-20~ 100VOCW 56289 C023F101FI03lS22-COH 
A6C2 0160-2055 C:FXO CER 0.01 UF +80-20~ 100VDCW 56289 C023F101F103lS22-CDH 
'6C3 0160-2197 1 C:FXO MICA 10 PF 5~ 72136 RDM15CI00J3C 
A6C4 0140-0193 2 C:FXO MICA 82 PF 5~ 28480 0140-0193 

>'I6C5 0160-0153 C:FXO MY 0.001 UF 10' 200VOCW 56289 192P 10292-PTS 
>'I6C6 0160-2199 2 C:FXO MICA 30 PF 5~ 300VOCW 28480 0160-2199 
'6C7 0160-2199 C:FXO MICA 30 PF 5~ 300VOCW 28480 0160-2199 
A6C8 0160-2255 1 C:FXO CER 8.2 PF 500VOCW 72982 301-000-COHD-829C 
A6CIO 0160-2198 2 C:FXD MICA 20 PF 5~ 72136 RDM15C200J3C 

A6C11 0160-2198 C:FXD MICA 20 PF 5~ 72136 RDM15C200J3C 
.!6C12 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023FI01FI03lS22-CDH 
A6C13 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023F101F103lS22-CDH 
A6C14 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023F101F103lS22-COH 
MC15 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023F101F103lS22-CDH 

>'I6C16 0160-2055 C :FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023F101F103lS22-COH 
>'I6C17 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VOCW 56289 C023FIOIF103lS22-COH 
A6C18 0180-0116 11 C:FXD ELECT 6.8 UF 10~ 35VOCW 56289 150D685X9035B2-DYS 
A6C19 0180-0116 C:FXD ELECT 6.8 UF 10' 35VDCW 56289 150D685X9035B2-0YS 
'6C20 0160-3533 1 C:FXO MICA 470 PF 5~ 100VDCW 00853 ROM15F471J1C 

A6CR1 1901-0450 6 DIOOE SILICON 28480 1901-0450 
'6CR2 1901-0450 DIODE SILICON 28480 1901-0450 
A6CR3 1901-0450 DIODE SILICON 28480 1901-0450 
'6CR4 1901-0450 DIODE SILICON 28480 1901-0450 
A6CR5 1901-0040 DIODE SILICON 30MA 30WV 07263 FDGI088 

A6CR6 1901-0040 DIODE:S ILICON 30MA 30WV 07263 FDG1088 
MCR7 1901-0450 DIODE:SILICON 28480 1901-0450 
'6CR8 1901-0450 DIODE:S ILICON 28480 1901-0450 
>'I6CR9 1901-0040 DIODE: SILICON 30MA 30WV 07263 FDGI088 
.!6CRI0 1901-0040 DIODE:S ILICON 30MA 30WV 07263 FDG1088 

MCRll 1901-0040 DIODE: SILICON 30MA 30WV 07263 FDGI088 
A6CR12 1901-0040 DIODE:S lLICON 30MA 30WV 07263 FDGI088 
A6CR14 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGI088 
'6CR15 1902-3149 2 OIODE BREAKDOWN:9.09V 5~ 28480 1902-3149 
A6CRI6 1902-3149 DIODE BREAKDOWN:9.09V 5~ 28480 1902-3149 

'6CR17 1902-0049 2 DIODE:BREAKDOWN 6.19V 5~ 04713 Sl10939-122 
A6CR18 1902-0049 DIODE:BREAKDOWN 6.19V 5~ 04713 Sll0939-122 
'6Ll 9100-1627 2 COIL/CHCKE 39 UH 5~ 82142 15-1315-2J 
'6L2 9100-1627 COIL/CHOKE 39 UH 5~ 82142 15-1315-2J 
'6L3 9100-1623 2 COIL/CHOKE 27.0 UH 5~ 99800 1537-48 

A6L4 9100-1623 COIL/CHOKE 27.0 UH 5~ 99800 1537-48 
.!601 1855-0078 2 TSTR:SI FET 28480 1855-0078 
A602 1855-0078 TSTR:SI FET 28480 1855-0078 
A603 1853-0010 9 TSTR:SI PNP( SELECTED FROM 2N325U 28480 1853-0010 
A604 1853-0010 TSTR:SI PNPISELECTED FROM 2N325U 28480 1853-0010 

A605 1854-0260 2 TSTR:SI NPN 80131 2N3227 
'606 1854-0260 TSTR:SI NPN 80131 2N3227 
'607 1853-0010 TSTR:SI PNPI SELECTED FROM 2N32511 28480 1853-0010 
A608 1854-0045 9 TSTR:SI NPN 04713 2N956 
.!609 1853-0010 TSTR:SI PNP( SELECTED FROM 2N32511 28480 1853-0010 

/>.6010 1854-0045 TSTR:SI NPN 04713 2N956 
'6011 1854-0045 TSTR:SI NPN 04713 2N956 
A6012 1853-0010 TSTR: SI PNPISELECTED FROM 2N325U 28480 1853-0010 
'6013 1854-0045 TSTR:SI NPN 04713 2N956 
A6014 1854-0045 TSTR: SI NPN 04713 2N956 

A6Q15 1854-0045 TSTR:SI NPN 04713 2N956 
A6016 1853-0010 TSTR:SI PNPISELECTED FROM 2N325U 28480 1853-0010 
>'I6Rl 0757-0428 2 R:FXD MET FLM 1.62K OHM U 1I8W 28480 0757-0428 
/>.6R2 0757-0428 R:FXD MET FLM 1.62K OHM 1~ 1/8W 28480 0757-0428 
'6R3 0683-1025 R:FXD COMP 1000 OHM 5~ 1/4W 01121 CB 1025 

A6R4 0683-1025 R:FXD CaMP 1000 OHM 5~ 1/4W 01121 CB 1025 
'6R5 0683-2035 2 R:FXD COMP 20K OHM 5~ 1/4W 01121 CB 2035 
A6R6 0683-2035 R:FXD CaMP 20K OHM 5~ 1/4W 01121 CB 2035 
~6R7 0683-1225 4 R:FXD CaMP 1200 OHM 5~ 1/4W 01121 CB 1225 
A6R8 0757-0447 3 R:FXD MET FLM 16.2K OHM 1~ 1/8W 28480 0757-0447 

.!6R9 0757-0447 R:FXO MET FLM 16.2K OHM l~ 1/8W 28480 0757-0447 
A6RI0 0683-1045 6 R:FXD CaMP lOOK OHMS 5~ 1/4W 01121 CB 1045 
'6Rll 0683-6215 4 R:FXD COMP 620 OHM 5~ l/4W 01121 CB 6215 
A6R12 0683-6215 R:FXD COMP 620 OHM 5~ 1/4W 01121 CB 6215 
'6R13 0683-1225 R:FXD COMP 1200 OHM 5~ 1/4W Oll21 CB 1225 

'6Rl4 0683-2225 R:FXD COMP 2.2K OHM 5~ 1/4W 01121 CB 2225 
>'I6R15 0683-1015 R:FXD COMP 100 OHM 5~ 1/4W 01121 CB 1015 
A6R16 0683-1225 R:FXD COMP 1200 OHM 5~ 1/4W 01121 CB 1225 
.!6R17 0683-6215 R :FXD COMP 620 OHM 5~ 1/4W 01121 CB 6215 
A6R18 0683-5135 3 R:FXD COMP 51K OHM 5~ 1/4W 01121 CB 5135 

5-31 



Maintenance 7901A 

Table 5-10. Write Driver/Read Preamplifier Assembly A6 (07901-60003) Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

..,6R19 0683-1025 RIFXD COMP 1000 OHM 5~ 1/4W 01121 C8 1025 

..,6R20 0683-2425 1 R:FXD COMP 2400 OHM 5~ 1/4W 01121 C8 2425 
A6R21 0683-3325 R:FXD COMP 3300 OH~ 5~ 1/4W 01121 C8 3325 
'6R22 0686-1815 1 RIFXD COMP 180 OHM 5~ 1/2W 01121 E8 1815 
A6R23 0151-0219 R:FXD MET FlM 3.16K OHM 1~ 1/8W 28480 0757-0219 

AbR24 0157-0416 2 RIFXD MET FlM 511 OHM 1~ 1/8W 28480 0757-0416 
"6R25 0686-1315 1 R:FXD COMP 130 OHM 5~ 1/2W 01121 E8 1315 
.6R26 0683-5125 R:FXD COMP 5100 OHM 5S 1/4W 01121 CB 5125 
A6R21 0151-0382 1 R:FXD MET FlM 16.2 OHM 1~ 1/8W 28480 0751-0382 
A6R28 0683-5125 RIFXD CO~P 5100 OHM 5~ 1/4W 01121 C8 5125 

A6R29 0751-0416 RIFXD MET FlM 511 OHM IS 1/8W 28480 0757-0416 
..,6R30 0151-0280 R:FXD MET FlH 1K OHM 1~ 1/8W 28480 0157-0280 
A6R31 0757-0279 R:FXD MET FlM 3.16K OHM 1~ 1/8W 28480 0157-0219 
'6R32 0683-1535 2 R:FXD COMP 15K OHM 5~ 1/4W 01121 C8 1535 
A6R33 0683-1535 R:FXD COMP 15K OHM 5~ 1/4W 01121 C8 1535 

"'6R34 0683-1235 2 R:FXD COMP 12K OHM 5~ 1/4W 01121 C8 1235 
..,6R35 0683-8225 1 R:FXD COMP 8200 OHMS 5~ 1/4W 01121 C8 8225 
"6R36 0683-6215 RIFXD COMP 620 OHM ~~ 1/4W 01121 C8 6215 
A6R31 0151-0442 R:FXD MET FlM 10.0K OHM 1~ 1/8W 28480 0151-0442 
"6R38 0151-0442 R:FXD MET FlM 10.0K OHM 1~ lI8W 28480 0151-0442 

A6R39 0698-3132 2 R:FXD FlM 261 OHM 1~ 1/8W 28480 0698-3132 
"6R40 0698-3132 R:FXD FlM 261 OHM 1~ 1/8W 28480 0698-3132 
A6R41 0151-0279 R:FXD MET FlM 3.16K OHM 1~ 1/8W 28480 0751-0279 
"6R42 0151-0280 R:FXD MET FlM lK OHM 1~ 1/8W 28480 0151-0280 
"6R43 0686-1215 2 R:FXD COMP 120 OHM 5~ 1/2W 01121 E8 1215 

'6R44 0686-1215 R:FXD COMP 120 OHM 5~ 1/2W 01121 E8 1215 
A6R45 0683-2225 R:FXO COMP 2.2K OHM 51 1/4W 01121 C8 2225 
'6R46 0683-1035 R:FXD COMP 10K OHM 5~ 1/4W 01121 C8 1035 
'6R41 0683-6225 2 R:FXD COMP 6200 OHM 51 1/4W 01121 CB 6225 
'6R48 0683-1045 R :FXD COMP lOOK OHMS 5~ 1/4W 01121 C8 1045 

'6R49 0683-1225 R:FXD COMP 1200 OHM 51 1/4W 01121 CB 1225 
"6R50 0683-1015 R:FXD COMP 100 OHM 51 1/4W 01121 C8 1015 
.A6Ul 1826-0064 1 lC:lIN VIDEO AMPl. DIFF. IN/OUT 01263 U6A1133393 
A6U2 1820-0192 1 IC:VIDEO & WIDE 8AND AMPl 28480 1820-0192 
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Figure 5·25. Write Driver/Read Preamplifier PC Assembly A6, Parts Location Diagram 
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DWG REV A 

THE FOLLOWING PIN~ 

PINS 5 THRU 10, 12 



Main tenance 
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Figure 5-26. Write Driver/Read Preamplifier PC 

Assembly A6, Schematic Diagram 
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Reference 
Designation 

A7 
AILI 
AIL 2. 
A7C3 
A7C4 

A-{CS 
A7C6 
A7C1 
A7C8 
A7C9 

A7CIO 
A7Cll 
AJel2 
A7~13 

A7C15 

A7C16 
A7C17 
A7ClS 
A 7C 1'1 
A7C20 

A 7C21 
A7C22 
A7ea 
A7eRI 
A7CR2 

A7C1<3 
A 7Ql 
A7,,2 
A7Qj 
A7iJ4 

A 7;< 1 
AHZ 
A 7 I,,:! 
A7R4 
A7R5 

A7R6 
A7f<.7 
A7Ra 
A7R,} 
A7RIu 

A71<11 
A7R12 
A7R13 
A7fU4 
A7RI5 

A7R16 
A7R17 
A7R18 
A71<19 
A7Ull 

A7U1Z 
A7Ul3 
A7U14 
A7U15 
A7U16 

A7U17 
A7U21 
AIULZ 
A1U23 
A7U24 

A7U25 
AIU26 
AIU27 
A7U31 
A1U32 

A1033 
A7U34 
A7U35 
A7U36 
AIU31 

5-34 

7901A 

Table 5-11. Read/Write Control PC Assembly A 7 (07901-60004) Replaceable Parts 

HP Part Number 

07Sl01-600u4 
(,160-2055 
01bU-Z055 
016G-Z055 
ulbO-Z055 

<.I160-ZU55 
U160-20SS 
0160-Z055 
01bU-Z055 
0160-2055 

U16U-2055 
0160-Z0~5 

0160-2055 
,,180-1746 
0160-3534 

0160-2055 
0160-2055 
01~v-u12l 

0160-U1::'3 
U160-C3110 

0160-0l~4 
01bO-u229 
01dO-1746 
1<JJ2-3059 
1901-0040 

1902-0041 
1854-0045 
1853-0010 
1854-004~ 

1b54-UiJ45 

Obd3-3915 
0683-6225 
0683-4105 
06~3-3315 

0683-1025 

06<l3-1U2~ 

0683-1035 
0683-51<:5 
0683-5135 
0683-5135 

0757-0443 
C683-4725 
0683-1055 
0683-2115 
0683-2115 

Ob83-4725 
Ob98-362u 
Ob83-2225 
Ob!l3-lU35 
1820-0471 

1820-0537 
1820-0537 
1820-QUb" 
1820-0068 
1820-u():'4 

1620-0069 
1620-0398 
1820-0054 
1820-0174 
lti20-USll 

1620-0239 
1820-0054 
1820-0722 
Ib20-U398 
la20-G077 

1820-0577 
1820-0239 
1!J20-0Gn 
11:120-0054 
11:120-0723 

Qty 

1 
14 

2 
1 
2 

1 
2 
1 
2 

2 

2 
1 
4 

2 

2 

2 

Description 

Ell> PR[A~P ASSY:PC 
C:FXD CER 0.01 UF .80-20% 100VOCW 
C:FXD CER 0.01 UF .80-20% 100VDCW 
C:FXD CER 0.01 UF .80-20~ 100VDCW 
C:FXD CER 0.01 UF +80-20% 100VOCW 

C:FXO CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD CER 0.01 UF .S0-20% LOOVDCW 
C:FXD CER 0.01 UF +80-20% lOOVDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 

C:FXO CER 0.01 UF .80-20% lOOVDCW 
C:FXD CER 0.01 UF .80-20% 100VDCW 
C:FXO CER 0.01 UF +80-20% 100VDCw 
C:FXO ELECT 15 UF 10% 20VDCW 
C:FXD MICA 5tO PF 5% 100VOCW 

C:FXO CER 0.01 UF +80-20% lOOVOCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXO CER 0.1 UF +80-20% 50VOCW 
C:FXD MY 0.001 UF 10~ 200VDCW 
C:FXO MY 0.0027 UF 200VOCW 

C:FXD MICA MY 0.0022 UF 10% 200VDCW 
C:FXD ELECT 33 UF lO% lOVDCW 
C:FXO ELECT 15 UF lO% 20VDCW 
DIODE 8REAKDOWN:SILICON 3.83V 5% 
OIODE:SILICO~ 30MA 30WV 

OIOOE:BREAKDCWN 5.1lV 5% 
TSTR:SI NPN 
TSTR:SI PNPISELECTED FROM 2N325l1 
TSTR:SI NPN 
TSTR:SI NPN 

R:FXD COMP 390 OHM 5% 1/4W 
R:FXD COMP 6200 OHM 5% 1/4W 
R:FXD CaMP 47 OHM 5% l/4W 
R:FXD CaMP 330 OHM 5% 1/4W 
R:FXO COMP 1000 OHM 5% 1/4W 

R:FXD COMP 1000 OHM 5% 1/4W 
R:FXO COMP 10K OHM 5% 1/4W 
R :FXD COMP 5100 OHM 5% 1/4W 
R:FXO CO~P 51K OHM 5% 1/4W 
R:FXD COMP 51K OHM 5% 1/4~ 

R:FXU MET FlM ll.OK OHM 11 1/8W 
R:FXD COMP 4700 OHM 51 114M 
k:FXD COMP 1 MEGOHM 51 1/4W 
R:FXD COMP 270 OHM 5% 1/4W 
R:FXO COMP 270 OHM 5% 1/4W 

R:FXD CaMP 4700 OHM 5% 1/4W 
R:FXD MET ox 100 OHM 5% 2W 
R:FXO COMP 2.2K OHM 5% 1/4W 
R:FXD COMP lOK OHM 5% 1/4W 
IC:LINEAR OPERATIONAL AMPLIFIER 

IC TTL DUAL 4-INPT NAND GATE 
IC TTL DUAL 4-INPT NAND GATE 
IC TTL DUAL 4-INPT pas NAND GATE 
IC TTL TRIPLE 3-INPUT POS NAND GATE 
IC TTL QUAD 2-INPT NA~D GATE 

IC TTL DUAL 4-INPT POS NAND GATE 
IC DIFF CCMPARATOR AVOL=IK MIN. 
IC TTL QUAD 2-INPT NAND GATE 
IC TTL HEX INVERTER 
IC TTL QUAD 2-INPT AND GATE 

Ie TTL QUAD 2-INPT NOR GATE 
IC TTL QUAD 2-INPT NAND GATE 
IC TTL DUAL LINE DRIVER 
IC DIFF CGMPARATOR AVOl=lK MIN. 
IC TTL DUAL 0 F/F 

IC TTL HEX INVERTER/DRIVER W/DPEN COLL. 
IC TTL QUAD 2-INPT NOR GATE 
IC TTl DUAL 0 F/F 
IC TTL QUAD 2-INPT NAND GATE 
IC TTL OUAL LINE RECEIVER W/STROBES 

Mfr 
Code 

28480 
56289 
56289 
56289 
56289 

56289 
56289 
56289 
56289 
56289 

56289 
56289 
56289 
28480 
00853 

56289 
56289 
56289 
56289 
56289 

5628" 
28460 
28480 
28480 
07263 

04713 
04713 
28480 
04713 
04713 

01121 
01121 
OU21 
011Zl 
01121 

0112l 
Oll21 
01121 
01121 
01121 

28480 
01121 
01121 
0112l 
01121 

0112l 
28480 
Oll21 
01121 
28480 

28480 
28480 
Ol295 
12040 
01295 

01295 
12040 
01295 
01295 
Ol295 

28480 
Ol295 
01295 
1204C 
01295 

01295 
28480 
01295 
Ol295 
Ol295 

Mfr Part Number 

07901-60004 
C023F101FI03lS22-COH 
C023FlOIFl03lSZ2-CDH 
C023FlOlFl03lSZ2-COH 
C023FI01Fl03lSZ2-CDH 

C023FlOIFI03lS22-CDH 
C023Fl01FI03lS22-CDH 
C023FIOIFI03ZS22-COH 
C023FlOIFI03lS22-COH 
C023FIOIFI03lS22-CDH 

COZ3FIOIFI03lSZ2-CDH 
C023FI01Fl03lS22-CDH 
C023FIOIFI03lS22-COH 
0180-1746 
ROMI5F511JIC 

C023FI01FI03lS22-CDH 
C023FI0IFI03IS22-CDH 
5C508 I S-Cf'lL 
192PI0292-PTS 
19ZP27292-PTS 

192P22Z92-PTS 
Ol80-0Z29 
0180-1746 
1902-3059 
FDGI088 

SZl0939-98 
2N956 
1853-00l0 
2N956 
2N956 

C8 3915 
C8 6225 
CB 4705 
C6 3315 
C8 1025 

CB 1025 
CB 1035 
CB 5125 
CB 5135 
CB 5135 

0757-0443 
C8 4725 
C8 1055 
CB 2715 
CB 2715 

C8 4725 
0698-3620 
CB 2225 
C8 1035 
l820-0477 

1820-0537 
1820-0537 
SN7420N 
SN7410N 
SN7400N 

SN7420N 
LM710C 
SN7400N 
SN7404N 
SN7408N 

1820-0239 
SN7400N 
SN75l09N 
LM710C 
SN7474N 

SN7416N 
1820-0239 
SN7474N 
SN7400N 
SN75107N 



7901A 

.. 
co'" 

r--
N U a: ~a: 

()() 

~ R17 

~ UU 

7901-3 

TPl 

OGND 

N 
() 

;! '" 
a: a: 

r7hP'l°7901-60004 
~f.LJ A-1149-42 

111111111111111I I 
S (NONCOMPONENT SIDE) A 

TP2 
o RESET 

(") 

() 

TP3 
o EG 

TP4 
o FA 

TP5 TP6 
o FB o FC 

TP7 
OWG 

TPB 
ORG 

111I11I1I1I1I~lIi 1 
(NONCOMPONENT SIDE) A 

Figure 5·27. Read/Write Control PC Assembly A 7, Parts Location Diagram 

READ/WRITE CONTROL (07901·60004, SERIES 1149) 

XA7B I > TRACK 12!l - -
FROMXA11B-E ~7~(----~~~-----------------------------------------------------------------------------------------------------------------------------------

FROM XA6-L 

XA,7A ( F (-I __ ..:;R.::;:EA:::D:.,:A::.-___________________________________________________________________________________________________ -+-'_ .. _ .. _ ...... _ ... _,,_,,_,,_,,_,,_. ,,_,,_. -.. -.. -.. -... -.. -4" ... ;;~.~.: 
, ~ ( -12V 
I C'3~1-"=';'--3~.I-?~-3 .~ ·12V 

V :!:C23 

115 
FROM A5J2-2 ------;--«D,4 (+12V + • 

FAOM A5J2-3 

+12V 

FROMXA6-K----~(H~~RE~A~D~B~----------------------------------------------------------------------------------------------------~--_r------_1~----~ 

I CR3 
S.l1V R17 

100 
FROM A5J2-5 -----..L..-«6,7~--=-GR;,;;O;.;;U::.:N""D--------------"-----_---C-17------f-l4I-+----------'VY- -12V 

TEST PIN X~7B( 11 , 
I 

FROM XAI2A-J --t-< 2 

1 

: 
FROM XAI2B_B --t-< 1 

I 
I 
I 
I 
I 
I 
I 
I 

FROM XAI2A-K ~ 3 
I 

FROM ASJ3-2 ~ A 
I 
I , 

FAOM XAI2A-L --k 4 , 
I 
I 
I 

FROM XA12A-M --t--< 5 

I 
I 

FAOM XA12B-A ------t-< B 

I 
I 
1 
I 
I 
I , 

FROM XAI2A-N ------;-< 6 

I 
FROMXAI3-23 -------}-< P 

I 
I 

FROM XA13-24 ---t--< N 

I 

FROMXAllB-C --+-< C 

I 
I 
I 

FROM XAl1B-D ----+-< D 
I 

J 
1 

L 

J 
1 .; 

1 .; 

1 

I 
( 

I 
( 

J 

1 

-SVDC 

DR IVE OUTBUS 0 

SELECT AND CONTROL 

DAIYE OUTBUS 1 

DATA PROTECT 

DA lYE OUTBUS 2 

DR lYE OUTBUS 3 

SEEK 

DR IVE OUTBUS 4 

A/W CLOCK A 
NOT USED 

A/w CLOCK B 
NOT USED 

HEAD 1 

--
HEAD 1 

D.01 

C18 
D.l 

~ 2 U25A 

12 U25D 1 3 

13 11 

~6 
RiWliNSAFE 

9 U25C 

L::ib8 

10 U24C U33C 

~8 S 6 

4 U24B U33F 

~6 13 12 

-5VDC 
REGULATOR 

-SV 

+5~ 
2 4 5 

~ 
U3SA 

FF 6 

1 

+5Y 

12 '/10 
9 

-4 
U35B 

FF 8 

13 

............................ 
~ WRITE GATE 

2
U14A 

4 6 
: S 
: 1 

............................ 

............................ 
READ GATE 

: 
~~ U24 11 

~ 
............................ 
.......................... 

13 ERASE GATE 
3 U1SB 

4 "\6 
sJ J 

.......................... 

j 
~ 

R14 
270 

9 

A15 
270 

U23D 

8 

1 
FROMXA10B-1D,L ~10~~Ao:.CC::.:E=SS::..;Rc..:E::..;A""DY-'-------------------------------------------------------------_________________________________________________ ---' 

U21 

WG 

TTP7 

TTP8 

1m 

A 
XA7A(S~I--~E~R~~E~D~ET~E~CT~------------------------------------------------______________________________________________________________________________ ___ 

FROM XA6 1< 
FAOM XA6-C : ( P -E----"'DC"-W"'Rc:.:.IT""E:..:D::.;;E:..:,T::;:EC::.::T ___________________________________________________________ ------, 

..................................................................................................................... 
AC WRITE 

CURRENT DETECT r---+--+---......... ----' 
+12V DC WRITE 

+12V --.... -A/I/'v-----t----------+i 

FROM XA6-B ----i--« R -E--"A~C __ W;,;;RI"-T::..E D::.;E:.;T.:.EC::.;T-" ______ -.,-______ ..... ____ -+-I 

f-~"""--5V 

I 

CA2 
R6 

1000 

RS C15 
1000 510 

+SV 

CURRENT DETEC 

A9 
51K Rl0 

SlK 
R13 

CAl 
1M 

R12 3.B3V 
4700 

I ~ m 
FROMXA&4 (12(-1--~M=U-=-LT~I~H=EA~D~D~E~TE~C~T ________ "_,,·_"_"_"_"_"_'''_''_''_''_''_''_·,,_··_''_''_''_''_''_,,·_··_"_"_"_"._"_"_"_"_.'_"_"'_"_"_'._"_"_."_"_"_"_"_"_"_"_"_"_ •. _"._"_"_ .• _"_"_. ________________________ ~~"-"-.. -".-"-"-"-"-"_"._"_'._'._"_"_ •• '_"_"_"_"_'._"_"'_"_"_'._"_"_'''_''_''_"_"_"_"'_" __ '" 

FROMXA10B_K~9-E(--~R/w~A~E~SE:.;T------------------------------------------------__________________________________________________________________________________ ___ 

I 
FAOMXA6-M X~7A(E~(--~IN:..:.TE~R~L=OC=K~L='N~E~--------------------------------------_______________________________________________________________________________________ _ 

FROMA~2~ 1 Q,8:~(~~+5~V~---.--------.-------~------~~------~-------.--------.-------~------~~------.-------..... ------~~------~-----.~+SV 

i I 
FROM A~2-S I (~:~f-.....:::.GR:.:.:O::.::U::.:N""D---------........ -----~'--------+-------...... ---------------........ ------_--------_------_---------<_------+-------~-------1. TPl 

GND 

I 
DWG REV A. 



--------t---t-------j,~ ~ -
.~~2..:9~-------1~ , ~ ::"".D.!..!11 ___ -1"'~,U,22eB U23C 4 ~ 
3 6 113 

----------------------------------------------~:---r_---1r--~ 2 4 U228 ~~--------~-~ 

~ ____ -+ ____ ~41 U31~g ~ R17 
HXl 

------_--'Vvv- -12V 
- C18 0.1 
---I~ 

-5VDC REGULATOR 

R14 R15 ~ 270 270 +12V 
ZERO CROSSING DETECTOR 

DECREASE WRITE CURRENT 
R1B 
2200 

R19 10K 

Maintenance 

................ ~= .... :=: ...... .:.:.= ...... = ..... :=: ...... .:.:.= ..... :=: ..... .:.:.= ...... = ...... :=: .... .:.:.= ...... = ..... :=: ...... = ..... :=: ...... = ..... t= ...... = ..... ~ ..... + ..... ------..... ----...... --..... -...... -...... -..... -...... -...... -..... -...... -..... -...... -...... -.... ----------~ 

~··~·-~··~·-~··~··:·:··~··~·:·-·=~---5-V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t~-W~--R_-I~T~~~~·~-A~··~A6~T_E·~~~: __ ~~~8 ~~ _-----6J~1~-m-::-~~~I~~--~·--··-~-·~-~-~-~-···~~~~~r··-~~·~~--··-···i;f~-·~~···~~~--··-·--··~·-----------2W~R~IT~E~A----~~:fT~ 
:~~~~~~~~ fRG IU27 - --, ~--J m .... m'r"mmlJ:Y?~_!:..~.-_-_-.. -.. -'------------------"::.:.::.:..;::-":-":-AT-E----l~:·:=~:::: 

TPS ~.",- 112 WRITEfREADDATAl ~li'~ FROMfTOXABB-15.S&XAI3-21 L-------------------~+-~:.-_-.. -.. f~~~r:~:~~L .. -.. -... -_;.----------~---------------~-~~-~-~~I~~H l~;G W~~~~M~2 ~1~~ffi~~~~U&~~n 
12,U34D , ----.J I 

~ L-__ TEST ;.. 13 : ERASE GATE ~ rEG TP3 L----------------------------------------------------------:U:-::33
=B::----------------_________________ ----'~=____ _____ ?I' M~ TEST PIN 

4 U25B 

~~~B6~_~ __________ ~----,3U23~B~4L------~-~~~----------_______________________ ~31 ~~4~--------------__________________________ ~ER~A~S~E~GA~T~E ___ ~'13~TOXA6-3 
L----------------+-----t---:--...;5~;1 J SHIFT IN I ~ 

_
___ ~L-~+51V~~~~~-------L-------~~~~~~~~-----------------------i---ti--t-----------=-~~============================================================================================================~~~~~====:'E,-,----TOXA8B-E 2 )4 :========================================================~=----+--~-t---------------------------------------------------------=---=================================isH~I~FT~OQU~T~i:==~; F)-l----TOXA9B-F H U::A :==========================-=----------~-_t~_+-----------------------------------------------------------------============================lH~E~AD~ls~EIL~EeITT=====~~'4~TOXM~ Tl ~ :================================-==_ _____ -+_~_+-~------------------------____________________________________________________ ~H~EA~D~O~S~EL~E~eT~_~15~TOX~-1 45 U26B 6 

. . ..... ..... ......... .. ..... .... ..... . ................ . . ......... . ....... ...... ........... .... ............ . .... . . ..... ...... ................................. .. . ........................................................................ : ......................................... , ........................ ~ 

I +5V 
12 ho 

L.llI U35B ~ ~2 
9~U12B 

12 UPS 
1~ U25C .8 ___ ~ 11: ..... 13~F~F-J=--------' 

Ig~, P.JV~~B--------~h.. 
~-------------\l~---------~----~10 10 

U23F 
r-------------------------+-----t---f-r-i-t----113 12 

91 13 
2 U26A lU36A rTP4 

tif)3 
~ 

j$ U33C 

U33F 13 12 

+5V 
R9 51K RIO 51K 
R12 4700 Rll 11K 
...... f. .................................................................. . 

...... -------------~~------~-------t------~r-------~-------I--------Ir-----~. +5V t 1 Ies le7 Ies les lelO ell e12 
[l~~~ol~ __ _JILg~~-l-----JI~o_.o_' _____ I~o._ol ___ ~I~O._ol ____ ~I~o-.o-l-----I~o-.o-l-----I~o-.o-'---j~ro-.o-l ___ G""DTPl 

U33D 

1.-. __ ---,1-__ "19 8 

I 
U23A 

U33E 
L _________ .:..:.jll 10 

C21 
~0.o022 

l.C20 
~0.0027 

1 U16A 
r~ 3 

r::D 121 11 
5 U17A 
1 r 

4JU13A 
+5V-W~6--_+-+_---_7l 

,,-,U12A 
:[)~6 __ -+---. 

10 

t1f) 9 B 
~ 

5 6 
R/W UNSAFE 

U36B 

8 
¥TP5 

tID 2 12 13 9 U15B 10 ~8 9 8 

~ - Uic 

Figure 5-28. Read/Write Control PC Assembly A 7, 
Schematic Diagram 
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FROM/TO XA7B-15, S 

FROM/TO XA7B-14, R 

FROM XA7A-5 

FROM J2-2 

FROM J2-3 

FROM J2-4 

FROM J2-5 

FROM XA12A-J 

FROM XA12A-K 

FROM XAI2A-L 

FROM XA 12A-M 

FROM XA12A-N 

FROM XA14-A,J4-1 

FROM XA 14-1, J4-9 

FROM XAI4-B,J4-10 

FROM XAI4-C, J4-A 

FROM XA 14-7, J4-D 

FROM XAI4-15,J4-8 

FROM XAI2B-7, XA13-20 

FROM XA12B-8, XA13-11 

FROM XA12B-1O, XA13-13 

FROM XAI2B-9, XA 13-12 

FROM XA14-23 

FROM XA14-24 

Maintenance 

AUXI L1ARY FUNCTION {07901-60015, SERIE,!,2 ~ i-- 1 
XA~B(I~ ~ WRITE/READ DATA 1 )1~,~ FROMITOXA14-21 

I I I l I 
I 
(~< 

WRITE/READ DATA 2 
) 1~')-L-- FROMITO XA 14-22 

, 

I I 
XA?,,( E ~ INTERLOCK LINE 

) 5 ~ TO XA9A-E 

I I I 
I 
<6~ 

+12V 
NOT USED I 

I I I 
I (g ( -12V 
I NOT USED 

I 

I I 
I 
(~ ~ 

+5V 
I NOT USED 

I 
I I 

I <1( GROlJllD 
I NOT USED 
I 

I I 
I 

(~< 
DRIVE OUTBUS 0 

I NOT USED 
I 

I I 
I 
(IJ~ 

DRIVE OUT BUS 1 
I NOT USED 
I 

I I 
I 
I (1; E DRIVE OUT BUS 2 

NOT USED 

I 
I I 

I 
(1:< 

DRIVE OUTBUS 3 
I NOT USED 
I 

I I 
I 
<l~( 

DRIVE OUTBUS4 
NOT USED 

I 
CONTROL XA~B(l ( NOT USED 

I I 
I OUTBUS BIT 1 : ( ~ ( NOT USED 

: I 
: (~ ( OUTBUS BIT 0 

NOT USED 

: I 
I (4 ( OUTBUS BIT 3 

NOT USED 
I D 

I I 
I 
(~ ( OUT BUS BIT 4 

I NOT USED 

I 

I I 
I 
(~( OUTBUS BIT 2 

I NOT USED 
I 

I I 
I 7 SELECT AND DRIVE READY ---t<H ( NOT USED 

: I 
--t<~ ( SELECT AND SECTOR PULSE 

NOT USED 

I I 
~K( 

SELECT AND ACCESS READY 
NOT USED 

: I 
I SELECT AND SECTOR COMPARE 

--+-<9 ( NOT USED 

: I 
R/WCLOCK A (1~( 

I 
(1;( 

R/WCLOCK B 

L __ 
DWG REV A 

NOT USED 

I 
NOT USED 

I 

J 
Figure 5·29. Auxiliary Function PC Assembly A8, 

Schematic Diagram 
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Reference 
Designation 

A9 
A9Cl 
A9Cl 
A9C3 
A9ClO 

A9Cll 
A9C12 
A9C14 
A9C15 
A9C16 

A9C17 
A9C18 
A9C19 
A9C20 
A9Ckl 

A9Ck2 
A9CR3 
A9CR4 
A9CR5 
A9CR6 

A9Ck7 
A9CkB 
A9Ck'i 
A9CkW 
A9CH12 

A9i.ll 
A9Q2 
A9Q5 
A':J(Jo 
A9(J7 

A9Qtl 
A'lR 1 
Ao,/R2 
A9R3 
A9R4 

A9R5 
A9k6 
A9R8 
A9R12 
A'JR13 

A9K14 
A9R15 
A9k 17 
A'iR18 
A9Rl':l 

A9Ri:0 
A9R21 
A9R22 
A9R24 
A9R25 

A'iR26 
A9R27 
A<Jk~8 

A'iRd 
A'iR30 

A9R31 
A9R38 
A9R3':J 
A9R40 
A9R41 

A9R42 
A9k43 
A9R47 
A9k4tl 
A9R49 

A9R~U 

A9R51 
A9k~2 

A9R53 
A9R54 

A'JR55 
A9R56 
A9k57 
A9K56 
A9K59 

Table 5-12. Encoder PC Assembly A9 (07901-60006) Replaceable Parts 

HP Part Number 

0-/901-60006 
0160-2204 
0140-0205 
0160-2204 
0180-0374 

0160-01!>3 
016u-0153 
0160-2055 
0160-l0.55 
0160-2055 

0180-0116 
0180-0116 
0180-0116 
016u-2055 
1901-0040 

1902-3059 
1902-3059 
1902-305'; 
1901-0460 
1901-046u 

1901-0040 
1901-0040 
1'101-0040 
1901-0G40 
1901-u460 

1854-0071 
1854-0071 
H155-0056 
1855-0056 
1855-0056 

1855-0056 
2100-2514 
0683-1055 
0698-3459 
00'i8-4002 

2100-2489 
0683-1045 
0683-4725 
0683-2235 
0683-4725 

0683-4725 
0683-5645 
0683-4725 
0683-2235 
0666-4715 

<:100-2514 
u683-5645 
0683-1055 
0683-1025 
(J683-3325 

0683-1u25 
0683-5125 
0683-1135 
0683-1025 
0683-2245 

0683-1025 
0683-1015 
0683-4725 
0683-6825 
0683-4725 

0683-1015 
0683-6&25 
06lJ3-1035 
0683-2745 
0683-1035 

0683-1035 
u6Y8-3457 
0683-6845 
0757-U458 
0757-0449 

0757-044'1 
0683-1045 
0757-0274 
0757-0449 
069b-3155 

Qty 

1 
2 
1 

~ 

4 

3 

2 

4 

2 
2 
1 
2 

1 
2 
8 
3 

9 
1 

2 

9 
1 

1 
1 
1 
3 

Description 

ENCCDtR IISSY:PC 
C:FXO MICA 100PF 5% 
C:fXD MICA 62 PF 5% 300VDCW 
C:FXD MICA 100PF 5% 
C:FXD TANT. 10 UF 10% 20VDCW 

C:FXD MY 0.001 UF 10% 200VOCW 
C:FXD MY 0.001 UF 10% 200VDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXO CER 0.01 UF +80-20% 100VOCW 
C:FXD CEK 0.01 UF +80-20% 100VOCW 

C:FXD ELECT 6.8 UF 10% 35VOCW 
C:FXD ELECT 6.8 UF 10% 35VDCW 
C:FXD ELECT 6.8 UF 10% 35VOCW 
C:FXO CER 0.01 UF +80-20~ 100VDCW 
vICDE:SILICON 30MII 30WV 

DIODE BREAKDCWN:SILICON 3.83V 5% 
DIODE BREAKOGWN:SILICUN 3.83V 5~ 
DIODE BREAKOCWN:SILICON 3.83V 5~ 
OIODf:SILICON 3-JUNCTION STASISTOR 
OIODE:SIlICON 3-JUNCTION STABISTOR 

DIODE:SILICON 30MA 30wV 
DIOOE:SILICON 30MA 30WV 
DIODE:SILICON 30MA 30WV 
DIOOE:SILICON 30MA 30WV 
DIOOE:SILICON 3-JUNCTION STABISTOR 

TSTR:SI NPNISElECTEO FROM 2N3704) 
TSTR:SI NPNISELECTED fROM 2N3704) 
TSTR:SI FET 
TSTR:SI fET 
lSTR:SI FET 

TSTR:SI FET 
R:VAR CERMET 20K OHM 10% LIN 1/2w 
R:FXD CO~P 1 MEGOHM 5% 1/4W 
R:FXD ~ET FLM 383K OHM 1% ~/8W 
R:FXU MET FLM 5K OHM 1% 1/8W 

R VAR FLM 5K OHM 10% LIN 1/2W 
R FXO COMP lOOK OHMS 5% 1/4W 
R FXO COMP 4700 OHM 5% 1/4W 
R FXO COMP 22K OHM 5% 1/4W 
R FXO COMP 4700 OHM 5% 1/4w 

R FXO COMP 4700 OHM 5% 1/4W 
R FXO COMP 560K OHM 5% 1/4W 
R FXO COMP 4700 OHM 5% 1/4W 
R FXO COMP 22K OHM 5% 1/4W 
R FXD COMP 470 OHM 5% 1/2W 

k VAR CERMET 20K OHM 10% LIN 1/2W 
R FXO COMP 560K OHM 5% 1/4W 
R FXD COMP 1 MEGOHM 5% 1/4W 
R FXD COMP 1000 OHM 5% 1/4W 
R FXD CaMP 3300 OHM 5% 1/4W 

R FXD COMP 1000 OHM 5% 1/4W 
R FXO COMP 5100 OHM 5% 1/4W 
R FXO COMP 11K OHM 5% 1/4W 
R FXD COMP 1000 OHM 5% 1/4W 
R FXO COMP 220K OHM 5% 1/4W 

R FXD COMP 1000 OHM 5% 1/4W 
R FXD CGMP 100 OHM 5% 1/4W 
R FXD COMP 4700 OHM 5% 1/4W 
R FXO COMP 6800 OHM 5% 1/4W 
R FXO COMP 4700 OHM 5% 1/4W 

R FXD COMP 100 OHM 5% 1/4W 
R FXD COMP 6800 OHM 5% 1/4W 
R FXD COMP 10K OHM 5% 1/4W 
R FXD COMP 270K OHM 5% 1/4W 
R FXO COMP 10K OHM 5% 1/4W 

R FXO COMP 10K OHM 5% 1/4W 
R FXD MET FLM 316K OHM 1% 1/8W 
R FXD CGMP 680K OHM 5% 1/4W 
R FXD MET FLM 51.1K OHM 1% 1/8W 
R FXO FLM 20K OHM 1% 1/8W 

R FXO FLM 20K OHM 1% 1/8W 
R FXO COMP lOOK OHMS 5% 1/4W 
k FXO MET FLM 3.16K OHM 1% 1/8W 
R FXO FLM 20K OHM l~ 1/8W 
R FXD MET FlM 4.64K OHM 1% 1/8W 

Mfr 
Code 

28480 
72136 
00853 
7213f. 
56289 

56289 
5628'1 
56289 
56289 
56289 

56289 
5628'1 
56289 
56289 
07263 

28480 
28480 
28480 
03508 
03508 

01263 
07263 
07263 
07263 
03508 

28480 
28480 
80131 
80131 
80131 

80131 
28480 
01121 
28480 
28480 

28480 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

28480 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
28480 
01121 
28480 
28480 

28480 
01121 
28480 
28480 
28480 

Main tenance 

Mfr Part Number 

07901-60006 
ROM15FIOIJ3C 
1l0M15E620J3C 
RDM15FlOIJ3C 
1500106X9020B2-DYS 

192P10292-PTS 
192PI02CJ2-PTS 
C023F101FI03lS22-CDH 
C023F101FI03lS22-CDH 
C023F101F103lS22-CDH 

1500685X9035B2-DYS 
150D685X9035B2-0YS 
1500685X9035B2-DYS 
C023F101FI031S22-CDH 
FOG1088 

1902-3059 
1902-3059 
1902-3059 
STB523 
ST8523 

FDG1088 
FDGI088 
FOG10A8 
FOGI088 
S TB523 

1854-0071 
1854-0071 
2N4342 
2N-t342 
2N4347 

2N4342 
2100-2514 
CS 1055 
0698-3459 
0698-4002 

2100-248"1 
CB 1045 
CB 4125 
CS 2235 
CB 4125 

CS 4125 
CB 5645 
CS 4725 
CB 2235 
FB 4715 

2100-2514 
CEl 5645 
CEl 1055 
C8 1025 
CS 3325 

CS 1025 
CB 5125 
CA 1135 
CEl 1025 
C8 2245 

CB 1025 
CB 1015 
CEl 4725 
CB 6825 
CS 4725 

CB 1015 
CB 6825 
C8 1035 
CS 2745 
CEl 1035 

C8 1035 
069B-3457 
CB 6845 
0757-0458 
0757-044"1 

0757-044'1 
CEl 1045 
0757-0219 
0757-0449 
0698-3155 

5-39 
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Table 5-12. Encoder PC Assembly A9 (07901-60006) Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A<)Rul 0683-1035 k:FXD COMP 10K OHM 5:1 1I4W 01121 CB 1035 
A9R62 0683-1025 R:FXD COMP 1000 OHM 5!l: 114101 01121 CB 1025 
A<JR63 0683-1035 Iot:FXD COMP 10K OHM 5% 1/4101 01121 CR 1035 
A9R64 0683-1025 R:FXD COMP 1000 OHM 5% 114101 01121 CB 1025 
A9Ro5 (J683-1025 R:FXD COMP 1000 OHM 511: 1/4101 01121 CB 1025 

A9R66 061:13-1035 R:FXD COMP 10K OHM 5!C 1/41<1 01121 CIl 1035 
A9R67 0683-1025 Iot:FXu COMP 1000 OHM 5% 1/4101 01121 CR 1025 
A9R68 0683-1035 R:FXD COMP 10K OHM 5!C 1/4101 01121 CII 1035 
A<J1i.69 0751-0460 1 R:FXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460 
A9R72 lJ663-1(}35 k:FXD COMP 10K CHM 5!C 1/4W 01121 CB 1035 

A9R73 0683-8235 1 R:FXU CO~P 82K OHM 5% 1/4W 01121 EB 8235 
A9R74 0683-4725 R:FXO COMP 4700 OHM 5% 114101 01121 CB 4725 
A9R7!> 07H-0442 2 R:FXD MtT FLM 10.0K OHM 1% 1/8101 28480 0757-0442 
A9R76 0757-0442 R:FXD MET FLM 10.0K OHM l~ 1/8w 28480 0151-0442 
A<J1ot77 C698-4002 R:FXD MET FLM 5K OHM 1% 1/8W 28480 0698-4002 

A9R76 0683-1025 Iot:FXO COMP 1000 UHM 5% 1/4101 01121 CB 1025 
A9R79 06f13-4145 2 R:FXU COMP 470K OHM 5% 1/4W 01121 CR 4145 
A9R80 0683-4145 R:FXD COMP 410K OHM 5% 1/4101 01121 CEI 4745 
A9R61 0683-2235 R:FXO COMP 22K OHM 5% 1/4W 01121 CB 2235 
A<JRtl2 0683-1035 R:FXO CUMP 10K OHM 5% 1/4W 01121 CB 1035 

A9Rd4 0683-4725 R:FXO COMP 4100 OHM 5% 1/4101 01121 CR' 4725 
A9K1l5 L61l3-6835 1 R:FXD COMP 68K OHM 5:1: 1/4W 01121 CfI 6835 
A'1Ul 18.10-0493 6 JC:OP. AMP. INTERNAL COMP.,8-PIN DIP 12040 LM301N 
A9U2 Ib20-C4'j3 IC:OP. AMP. INTERNAL COMP.,8-PIN DIP 12040 LM301N 
A9U3 182u-0493 IC:OP. AMP. INTERNAL COMP •• 8-PIN DIP 12040 LM301N 

A9lJ4 1820-0411 3 IC LINEAR OPERATIONAL AMPLIFIER 28480 1820-0471 
A9U5 1820-0411 IC LINEAR OPERATIONAL AMPLIFIER 28480 1820-0411 
A9Utl It120-0493 IC UP. AMP. INTERNAL COMP •• 8-PIN DIP 12040 LM301N 
A9U9 11l20-04'.13 IC OPe AMP. INTERNAL COMP •• 8-PIN DIP 12040 lM301N 
A9UIO H120-0114 1 IC TTL HE:X INVERTER 01295 SN7404N 

A9Ull Lb20-0054 2 IC TTL QUAD 2-INPT NAND GATE 01295 SN1400N 
A9U12 1tl20-0239 2 IC TTL QUAD 2-INPT NOR GATE 28480 1820-0239 
A9U13 1820-0511 1 IC TTL QUAO 2-INPT AND GATE 01295 SN7408N 
A9U14 11l20-D054 IC TTL QUAD 2-INPT NAND GATE 01295 SN7400N 
A9Ul~ 11l20-0511 1 IC TTL Ht-X INVERTER/DRIVER W/OPE:N COLl. 01295 SN7416N 

A9U1o 1620-U411 IC LINEAR OPERATIONAL AMPLIFIER 284BO 1820-0471 
A9Ull 1820-0U68 1 IC TTL TRIPLE 3-INPUT P~S NAND GATE 12040 SN1410N 
A9Ultl 182u-023'1 Ie TTL QUAD 2-INPT NOR GATE 28480 1820-0239 
A9U19 IH20-04'>3 IC OPe AMP. INTERNAL COMP •• 8-PIN DIP 12040 LM301N 
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7901A Maintenance 

Table 5-13. Drive Control PC Assembly A10 (07901-60002) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number Designation Code 

A10 07901-600u2 1 DRIVE CONTROL ASSY:PC 28480 07901-60002 
AlOCl 0180-0191 1 C:FXO ELECT 2.2 UF 10l 20VOCW 56289 1500225X9020A2-DYS 
A10C2 0160-0153 2 C:FXO MY 0.001 Uf 10' 200VOCW 56289 192PI0292-PTS 
AlOe3 OI80-()291 2 C:FXD ELECT 1.0 UF 10. 35VOCW 56289 1500105X9035A2-DYS 
AlOC4 0160-0153 C:FXO MY 0.001 UF 10~ 200VDCW 56289 192Pl0292-PTS 

AIoe5 0180-()291 C:FXD ELECT 1.0 UF 10~ 35VOCW 56289 1500105X9035A2-DYS 
AI0e6 0150-0121 2 C:FXD CER 0.1 UF +80-20~ 50VOC~ 56289 5C5011 I S-CML 
A10C1 0180-0116 4 C:FXD ELECT 6.8 UF 10' 35VDCW 56289 1500685X9035B2-0YS 
Aloes 0180-1835 1 C:FXD fA 68 UF 20~ !5VDCW 56289 150D686XOO15R2-0YS 
AlVC9 0160-2055 6 C:FXO CER 0.01 UF +80-20. 100VOCW 56289 C023FlOlF103lS22-COH 

AlOC10 0160-0157 1 C:FXO MY 0.0047 UF 10l 200VDCW 56289 192P47292-PTS 
A IOC 11 0150-01<::1 C:FXD CER 0.1 UF +80-20l 50VOC~ 56289 5C 5081 S-C ML 
AIoe12 0180-0100 1 C:FXO ELECT 4.7 UF 10l 35VDCW 56289 1500475X9035B2-0YS 
AlUCl3 0180-0116 C:FXO ELECT 6.8 UF 10l 35VDCW 56289 150D685X903582-DYS 
AI0Cl4 0180-0116 e:FXO ELECT 6.8 UF 10. 35VDCW 56289 l50D685X9035~2-0YS 

AlOCl5 0180-0116 C:FXO ELECT 6.8 UF 10l 3SVOCW S628,} 150D685X9035R2-0YS 
AIOC16 0160-2055 C:FXD CER 0.01 UF +80-20l 100VDCW 56289 C023FI01FI03lS22-CDH 
AlOU7 lI160-2055 C :FXO CER 0.01 UF +80-20% 100VDCW 5628,} C023FI01FI03lS22-COH 
A10C18 0160-2055 e:FXD CER 0.01 UF +80-20l 100VOCW 56289 C023FI01FI03lS22-CDH 
AlOC19 0160-2055 C:FXO CER 0.01 UF +80-20~ 100VDCW 56289 C023FI01FI03lS22-COH 
A10C22 0160-2441 C:FXD MY 0.00047 10% 200 VDCW 56289 292P47192-PTS 
A10C2J 0160-2055 e:FXD CER 0.01 UF +80-20% 100VDCw 56289 C023FIOIFI03lS22-COH 
A IOCR 1 19u1-0040 11 OIODE SILICO~ 30MA 30WV 01263 FDG1088 
A10CR2 1901-0026 1 DIODE SILICON 0.15A 200PIV 04713 SR1358-8 
AIOeR) 1901-0040 DIODE SILICON 30~A 30WV 01263 FDG1088 
AI0eR4 1901-0040 lJlOOE SILICON lOMA 30WV 01263 FOGl088 

AIoeR5 1901-0040 UIODE:SILICCN 30MA 30WV 07263 FOG1088 
AlOCR6 19U1-0040 DIOOE:SIUCON 30MA 30WV 01263 FDGI0fIB 
A 10(,1<1 1901-0040 UIODE:SILICON 30MA 30WV 07263 FOGI088 
A10CRtl 1902-3059 2 DIODE 8REAKDCWN:SILICON 3.83V 5% 2!l480 1902-3059 
AIOCR9 1901-U040 DIODE:SILICON 30MA 30WV 07263 FDGI0R8 

A10CRI0 1901-0040 DIODE:SILleON 30MA 30WV 07263 FOGI088 
AlOCRll 1902-0025 2 OIOOE,BREAKDCWN:IO.OV 5% 400 MW 28480 1902-0025 
AIOCR12 1902-0025 OIODE,BREAKOOWN:10.0V 5~ 400 MW 28480 1902-0025 
AIOCI<U 1902-0052 1 UIUUE:BREAKDOWN 6.SIV 2% 04713 SZl093Q-134 
AlOCR14 1901-0040 DIODE:SILICON lOMA 30WV 07263 FOG1088 

A lOCR15 1901-0040 OIODE:SILICON 30MA 30WV 07263 FOGI08R 
AlOCRl6 1901-0040 OIODE:SILICCN lOMA 30WV 07263 FDG1088 
AlUCF.l1 1902-3059 DIODE 8REAKDCWN:SILIeON 3.83V 5~ 28480 1902-3059 
AIOQ1 1854-0215 7 TSTR:SI NPN 80131 2N3904 
AI0W2 1854-0215 TSfR:SI NPN 80131 2N3~04 

AlOOl 1854-0012 1 TSTR:SI NPN 80131 2N3054 
AIO(J4 1854-0215 TSTR:SI NPN 80131 2N3904 
AI0Q5 1854-0215 TSTR:SI NPN 80131 2N3904 
A10Q6 1854-0215 TSTR: SI NPN A0131 2N3904 
A10Q7 1854-0215 TSTR:SI NPN 80131 2N3904 

All)Ql:l 1854-0215 TSTR:SI NPN 80131 2N3904 
AlORl 0083-;2115 1 R:FXD COMP 210 OHM 5~ 1/4W 01121 CB 271'i 
AI0R2 0683-1025 3 R:FXD COMP 1000 OHM 5% 1/4W 01121 CI3 1025 
A10R) 0683-1035 4 R:FXO COMP 10K OHM 5% 1/4W 01121 CB 1035 
A101<4 0683-4725 1 R:FXD COMP 4700 OHM 5% l/4W 01121 CB 4725 

AlOl<5 0696-3393 2 k FXD MET FLM 28.1 OHM 1.0% 1/2w 28480 0698-3393 
AlOk6 0696-3:;93 R FXO MET FLM 28.7 OHM 1.0l 1/2W 284flO 0698- 3393 
ALOR1 06l:l3-3915 2 R FXD COMP 390 OHM 5 ~ 1/4W Oll2l CR 3915 
A10k8 0683-2235 1 R FXD COMP 22K OHM 5% 1/4101 01121 CB 2235 
AIOR9 0683-3915 R FXD COMP 390 OHM 5~ 11401 01121 C8 3915 

A lOR 10 (;683-1035 R FXD COfo'P 10K OHM 5~ 1I4W 01121 CB 1035 
AlORll 0683-6845 2 R FXO COMP 680K OHM 5~ 1/4W 01121 CB 6845 
AlOfU2 0683-2225 6 R FXD COMP 2.2K OHM 5% 1/4W 01121 CB 2225 
AI0R13 0683-4725 R FXO COfo'P 4100 OHM 5~ 1/4W 01121 C8 4125 
AluR14 06l:l3-1025 R FXO COMP 1000 OHM 5% 1/401 01121 CB 1025 

A lOR 15 06cs3-1025 R FXO COMP 1000 OHM 5% 1/4W 01121 CR 1025 
AlUk16 0683-5645 1 R FXD COMP 560K OHM 51: 1/4W 01121 CB 5645 
A lOR 17 0683-1035 R FXO COMP 10K OHM 5~ 1/4W 01121 C8 1035 
AI0Rl8 lJ683-4725 R FXO COMP 4100 OHM 5% 1/4w 01121 CB 4725 
A 101< I':! 0683-4725 R FXQ COMP 4100 OHM 5~ 1/4W 01121 CA 4725 

AlOR20 0757-0439 1 R FXO MET FLM 6.81K OHM U 1/8W 28480 0757-0439 
AlOR21 0757-0219 1 R FXO MET FLM 3.16K OHM U 1/RW 28480 0151-0279 
AIOR22 0751-0416 1 R FXD MET FLM 511 OHM 1% 1/8W 28480 0751-0416 
AlOk23 06tl3-1C45 2 R FXD CaMP lOOK OHMS 5% 1/4W 01121 .CB 1045 
A 101<24 0683-2225 R FXU CaMP 2.2K OHM 5% l/4W 01121 ce 2225 

AlOt<25 0683-2225 R FXD COMP 2.2K OHM 5% 1/4W 01121 C~ 2225 
AlOR26 C6l:l3-2225 R FXO COMP 2.2K OHM 5% 1/4W 01121 CB 2225 
AI0R21 0683-1045 R FXD COMP lOOK OHMS 5% 1/4W 01121 CB 1045 
A111K2b u6l:l3-2225 R FXO COMP 2.2K OHM 57: 1/4W 01121 Cfl 2225 
A 101'1.29 0683-1035 R FXO COMP 10K OHM 5~ 1/4101 01121 CB 1035 
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Table 5-13. Drive Control PC Assembly A10 (07901-60002) Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number Designation Code 

Alu;'U0 oul3-bb45 H:FXlJ (OMP 6HOK OHM 5% 1/4101 01121 CB 6845 
AIUF31 U68j-n25 f.i:F-XC COMP 2.2K OHM 5% 1/4101 01121 CB 2225 
A 101\ ~2 Ootl3-'t725 R:FXD COMP 4700 OHM 5% 1/4101 01121 ce 4725 

AIUH34 06tl3-6t125 1 H:FXlJ COMP 6800 OHM 5% 1/4101 01121 CB 6825 

A 1O.U5 06t13-4725 R:FXD COP'P 4700 OHM 5% 1/4\01 01121 CB 4725 
A101' .36 U683-4115 1 K:FXD COMP 470 OHM 5' 1/4101 01121 CS 4715 
A1uI07 06t16-1~15 1 R:FXD CO"" 150 OHM 5% 1/2\01 01121 EB 1515 
AloRJIi 0683-4725 R:FXO COMP 4700 OHM 5' 1/4W 01121 CB 4125 
A IOU 11 lti20-U477 2 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1820-0477 

AlOlJll 1620-0515 2 IC:TTL DUAL RE-TRIG/RE-SET MONO-MULTI 07263 U7B960259X 
A lou 13 1<1.W-0054 2 IC:TTL QUAD 2-INPT NA~D GATE 01295 SN7400N 
AluU14 lU20-0174 2 IC:TTl HEX INVERTER 01295 SN7404N 
AlOU15 1820-0077 2 IC:TTL DUAL D F/F 01295 SN7414N 
AI0U16 1620-0477 IC:LINEAk OPERATIONAL AMPLIFIER 28480 1820-0477 

A HlU 17 182U-0537 2 IC:TTL DUAL 4-INPT NAND GATE 28480 1820-0537 
A lOU22 ItllU-0537 IC:TTl DUAL 4-INPT NAND GATE 28480 1820-0537 
A10U23 1820-0068 2 IC :TTL TRIPLE 3-INPUT pas NAND GATE 12040 SN7410N 
AlOU24 Itl20-0535 2 (C:TTL DUAL PERJ.2-INPT AND DRIVER 012<:>5 SN75451P 
A 1OU26 It:12U-0239 2 IC :TTL QUAD 2-INPT NOR GATE 28480 1820-0239 

A lUU27 182u-051~ IC :TTl DUAL RE-TRIG/RE-SET MONO-MULTI 07263 U78960259X 
AlOlJ32 1UlO-U535 IC:TTl DUAL PERl.2-INPT AND DRIVER 01295 SN75451P 
A10U33 1820-00.54 Ie :TTL QUAD 2-INPT NAND GATE 01295 SN7400N 
A 10U34 Ib20-0l74 IC:TTL flEX INVERTER 01295 SN7404N 
AlOU35 182(;-0068 (C:TTL T~IPL~ 3-INPUT pas NAND GATE 12040 SN7410N 

A 1\)lJ 36 1820-0239 IC :TTl QUAD 2-INPT NOR GATE 28480 1820-0239 
AluU37 1620-0077 IC :TTL DUAL D F/F 01295 SN7474N 
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Figure 5-32. Drive Control PC Assembly A10, Parts Location Diagram 
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7901A Maintenance 

Table 5-14. Sector Cylinder PC Assembly All (07901-60005) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number Designation Code 

All U79Ul-60005 1 SECTOI</CYL ASSY:PC 28480 07901-60005 
AllCl 0160-0159 1 C:FXo ~Y 0.0068 UF 10% 200VDCW 56289 192P68782-PTS 
AllC2 0160-0153 1 C:FXD MY 0.001 UF 10% 200VDCW 562A9 192P 10292-PTS 
AlIC4 0160-u161 1 C:FXo MY 0.01 UF 10~ 200VOCW 5628'l 192PI0392-PTS 
AllC5 0160-0158 1 C:FXo MY 0.0056 UF 10% 200VoCw 5628'l 192P56292-PTS 

AllC6 0180-0218 1 C:FXD ELECT 0.15 UF 10% 35VDCW 284AO 01AO-0218 
AllC7 01!l0-0376 1 C:FXD ELECT 0.47 UF 10% 35VDCW 56289 1500474X'l035A2-oYS 
AllC8 0160-0167 1 C:FXo MY .082 UF 10% 200VoCW 56289 192P82392-PTS 
AllC9 0180-0100 1 C:FXD ELECT 4.7 UF 10% 35VDCW 56289 1500475X903~B2-0YS 
AllC10 U180-0llb 3 C:FXO ELECT 6.8 UF 10% 35VOCW 56289 1500685X'l035B2-0YS 

AllCll 0180-0116 C:FXD ELECT 6.8 UF 10% 35VDCW 562fl9 1500685X903582-DYS 
AllC12 0180-0Ill- C:FXo ElECT 6.8 UF 10% 35VoCW 56289 150D685X'l035~2-DYS 
A llC 13 0160-2U55 8 C:FXD CER 0.01 UF +80-20% 100V()CW 56289 C023FI01FI03lS22-CDH 
AllC14 0160-2055 C:FXD CER 0.01 UF +80-20% lOOVOCW 5628'l C023FIOIF103lS22-CDH 
AllC 15 0160-2G55 C:FXO CER 0.01 UF +80-20% 100VDCW 56289 C023FI01FI03lS22-CDH 

AllCl6 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 C023FI0IFI03lS22-CDH 
AllC17 0160-2055 C:FXD CER 0.01 UF +80-20% lOOVDCW 562S'l C023FIOIFI03lS22-CDH 
Alle18 U160-2055 C:FXo CER 0.01 UF +80-20% 100VOCW 56289 C023FI0IFI03lS22-CoH 
AllC19 0160-2u55 C:FXo CER 0.01 UF +80-20% 100VoCW 56289 C023FI01FI03lS22-COH 
AllC20 016()-3455 1 C:FXO CER 470 PF 10% 1000VoCW 56289 C067FI02F471KS22 

AllC21 0160-0154 1 C:FXo MIC" MY 0.0022 UF 10% 200VoCW 56289 192P222t}2-PTS 
AI1C22 U160-2055 C:FXO CER 0.01 UF +80-20~ 100VOCW 56289 C023F101FI03lS22-CDH 
AllCIH 1901-0040 15 OIODE:SILICON 30MA 30WV 07263 FOG1088 
A llCRL 1901-0040 OIOOf:SILICO~ 30MA 30WV 07263 FDG10'18 
AllCtU 1901-u040 OIOoE:SILICON 30MA 30WV 07263 FOGIOl'l8 

AllCR4 1901-004U OIOOE::SILICOr-. 30MA 30WV 07263 FoGI088 
A 11C1<5 1901-0040 OIOOE:SILICOt- 30MA 30WV 07263 FoG10A8 
A l1CRb 1<;01-0040 OIOOE:SILICCN 30MA 30WV 07263 Ff)GI086 
A llCR7 1901-0040 o luof: :SIUCCN 30MA 30WV 07263 FDGlOS8 
AllCRll 1901-0040 DIOoE:SILICON 30MA 30WV 07263 FOGI088 

A llCK9 1<)01-0040 DILOE:S IUCON 30MA 30WV 07263 FDGI088 
AllCRlO 1901-U040 DIODE: 5 I LI CO/\ 30MA 30WV 07263 FDGlOR8 
A llei{ 11 19u1-0040 OIODE::SlLICGN 30MA 30WV 07263 FOGl088 
A llCR12 1901-0040 DIODE- :SIU cur-. 30MA 30WV 07263 FoGI088 
AlleR13 1901-0040 o[ODE:SILICG~ 30MA 30WV 07263 FOG1088 

AllCR14 1901-0040 DIOOt:SILICON 30MA 30WV 07263 FDGI088 
Allcn5 1901-004U OIODE:SILICC~ 30MA 30WV 07263 FDGI088 
AllU1 Hl53-0010 2 TSTR:SI VNP(SELECTEo FRCM 2N32511 28480 1853-0010 
AllQ2 1853-0010 TSTR:SI PNP(SELECTED fRUM 2N32511 284AO 1853-0010 
AllQ3 1654-0215 1 TSTR:SI NPN 80131 2N3904 

A11k2 01.1<)8-3457 1 V:FXD MET fU1 316K OHM U 1I8W 28480 0698-3457 
A 11R3 C69tl-5UY2 1 R:FXO FlM 160K OHM l~ 1/8W 28480 0698-5092 
A 111<4 075J-0462 1 R:FX[) MET FlM 75.0K OHM 1% 118101 28480 0757-0462 
AUI<5 0098-3161 2 R:FXD MET FLM 38.3K OHM U 1/8W 28480 0698-3161 
AllR6 0698-3136 2 R:FXD MET FLM 17.8K OHM 1% 1/8W 28480 06'l8-3136 

A 111<7 0757-0288 1 R:FXO MET FlM 9.09K OHM U 1/811 28480 0757-02f18 
AllH!l 06<)8-3154 1 R:FXD MET FLM 4.22K OHM U 11811 28480 0698-3154 
AllR9 1&10-0020 2 RESISTOR NETWORK:MET FLM 11 Rf.'S) 28480 1810-0020 
A 111< 10 1[;10-0U~u RESISTOR NETWORK:~ET FLM 11 RESI 28480 1810-0020 
AllRll 0757-02&0 1 R:FXO MET FlM lK OHM U 1/8101 28480 0757-0780 

A11K12 068::J-~Z25 2 R fXD COMP 2.2K OHM 5% 114101 01121 C8 2225 
AllR13 0683-1055 1 R FXo CGMP 1 MEGOHM 5% 1/411 01121 CB 10'>5 
A 11R 14 0757-0401 1 R FXO MET FlM 100 OHM U 118101 28480 0757-0401 
A11kl5 0757-0403 1 R FXD MET FlM 121 OHM 1% 1/8W 2A480 0757-0403 
AUk 16 (,690-3439 1 R FXD MET FlM 178 OHM U 1/8W 28480 0698- 3439 

AllH17 Ob98-344U 1 R FXD MET FLM 196 OHM 1% 1/8101 28480 0698-3440 
AllHl!l U698-3437 1 K FXO MET FlM 133 OHM 1'1: 1I8W 28480 06'l1l-3437 
All~ 19 Ob98-3441 1 R FXo MET FlM 215 OHM U 1/811 28480 06'l8-3441 
Alli<20 2100-<:48'1 1 R VAR fLM 5K OHM 10% LIN 1/2101 28480 210o-24f19 
Allk.2l 06tl::J-I015 1 R FXO COMP 100 OHM 5'l': 114101 01121 CB 1015 

AllR 22 0757-0458 4 R FXD MET FU' 51.1K OHM U 1I8W 28480 0757-04'>8 
A11H23 0696-3156 1 R FXD MET FlM 14.7K OHM U 1/8W 28480 0698-3156 
AllR24 0698-3136 R FXO MET FlM 17 .8K OHM U 1/8101 28480 06'l1l-3136 
A 111<25 0698-.3161 R FXo MET FlM 38.3K OHM U l/RW 211480 0698-3161 
A 11R26 07~l-0458 R FXU MET FlM 51.1K OHM U 11811 28480 07'>7-045f1 

A 111<21 0757-0458 R fXD MET FlM 51.1K OHM U 1/801 28480 0757- 0458 
A 111<2<1 ..;757-0456 R FXO MET FLM 51.1K GHM 1~ 118101 28480 0757-045il 
A 111<29 068J-1515 1 R FXO COMP 150 OHM 5% 1/4w 01121 CIl 1'>15 
A lll<JU 0683-102~ 1 k FXD COMP 1000 OHM 5% 1/4W 01121 CFI 1025 
AUR31 0683-4725 4 R FXO COMP 4700 OHM 5% 1/4W 01121 C8 4725 

AllP::J2 0683-4725 R FXO CUMP 4700 OHM 5'1: 1/4101 01121 C8 4725 
Allk]] 0683-4J25 k Fxr COMP 4700 OHM 5% 1/411 01121 C~ 4725 
AllK34 u757-U45S 2 R FXD FlM 36.5K OHM U 1/8101 28480 0757-0455 
AllK36 21Ou-L514 1 R VAR CERMET 20K OHM 10~ LIN 1/2W 28480 2100-2514 
AllI07 0683-'.725 R FXD COMP 4700 OHM 5% 1/411 01121 CB 4725 
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Maintenance 7901A 

Table 5-14. Sector Cylinder PC Assembly All (07901-60005) Replaceable Parts (Continued) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

AllR3'1 07~7-U455 R:FXD HI' 36.5K OHM U 1/8w 28480 0757-0455 
Allk40 06<'tI-4007 1 R:FXD FLM 27.8K OHM U 1I8W 2il480 0698-4007 
A11"41 0698-3160 1 k:FXO MET FLM 31.6K OHM U 1/61'1 28480 0698-3160 
AllR42 0683-6845 1 R:FXO CC,",P 680K OHM 5% 1/4W 01121 CB 6845 
Alli<43 068J-.l225 fuFXD COf.!P 2.2K OHM 5~ 1/4W 01121 CR 2225 

A 1151 3101-1213 1 SW TCH:TGGGLE DPST-DB SUB-MINIATURE 81640 T8001 
AllUll 18l0-02H2 2 IC TTL QUAD 2-INPT EXCL. OR GATE 01295 SN7486N 
AllU12 1620-0239 2 IC TTL QUAD 2-INPT NOR GATE 28480 1820-0239 
Allu13 1820-0282 IC TTL QUAD 2-INPT EXCL. OR GATE 01295 SN7486N 
AllU14 ItlZO-0537 1 IC TTL DUAL 4-INPT NAND GATE 28480 1820-0537 

AllU16 lU2u-u1/4 2 IC TTL HEX INVERTER 01295 SN7404N 
AllU17 1820-C515 3 Ie TTL DUAL RE-TRIG/RE-SET MONO-MULTI 07263 U7B960259X 
A llU IH 1620-0515 IC TTL DUAL RE-TRIG/RE-SET MONO-MULTI 07263 U7(1960259X 
AllU1'1 1820-0515 IC TTL DUAL RE-TRIG/RE-SET MONO-MULTI 07263 U1A960259X 
Allun 1820-0305 2 IN EGRATED CIRCUIT:8INARY FULL ADDER 01295 SN7483N 

A llU22 1t120-0.23::! 2 IC TTL SYNUP-ON 4-BIT BINARY COUNTER 01295 SN14193N 
Allu23 1820-0305 IN EGRATED CIRCUIT:BINARY FULL ADQER 01295 SN7483N 
AllU24 lil20-liZ33 IC TTL SYNUP-ON 4-BIT BINARY COUNTER 01295 SN74193N 
AllU25 1820-0174 Ie TTL HEX INVERTER 01295 SN7404N 
AllU26 IH20-uO 71 3 IC TTL DUAL 0 F/F 01295 SN7474N 

AllU27 1820-0054 3 IC TTL QUAD 2-1NPT NAND GATE 01295 SN7400N 
AllU2U Itl2u-0077 IC TTl DUAL o F/F 01295 SN1474N 
A11U29 1820-0077 IC TTL DUAL o F/F 01295 SN1414N 
AllU31 1820-0493 1 IC GP. AMP. INTER~AL COMP.,8-PIN DIP 12040 LM301N 
A llU32 1620-0437 3 Ie TTL QUAD o F/F 04713 MC4015P 

A llU33 16",0-0437 Ie TTL QUAD D F/F 04113 MC4015P 
A llU34 162U-0437 Ie TTL QUAD D F/F 04113 MC4015P 
AllU35 1820-07G6 1 IC DIGITAL TTL 5-61T COMPARATOR 04713 U7B932459X 
A llU36 1820-0099 1 IC TTL 4-BIT BINARY COUNTER 0129'5 S~7493N 
AllU37 1820-0068 1 IC TTL TRIPLE 3-INPUT PGS NAND GATE 12040 SN7410N 

Allu3b 1820-(j511 1 IC TTL QUAD 2-INPT AND GATE 01295 SN7408N 
AllU39 1820-1.054 IC TTL QUAD 2-INPT NAND GATE 01295 SN1400N 
AlluLlO 1820-0239 IC TTL QUAD 2-INPT NOR GATE 28480 1820-0239 
Allu310 Itl2()-0054 IC TTL QUAD 2-INPT NAND GATE 01295 SN1400N 

5-48 



90lA 

~1D\l 07901-60005 EJ 
1 W A-1202-42 R20 

L-----:;:::::====~----. 
RIO 1 VEL COM 

R9 

901-4 

R2 
R3 
R4 
R5 

R6 
R7 
R8 

!OIl CR10 

R13 
R23 

R12 
R14 

R15 
CR11 ~ 

R24 
R16 
R17 
R18 

R25 
!OIICR12 
!OIICR14 

R26 
R19 
R27 
R28 

Cl 

!OIICRI 
!OIICR2 
!OIICR3 
!OIICR4 
!OIICR5 
!OIICR6 
!OIICR7 
!OIICR8 

!OIICR9 
Rll 

CR13~ 

G 
R21 V 

1 CtO +1 
1+ Ctl 

Ct2 +1 

C14 

R82 

(NONCOMPONENT SIDE) A 

TPI 

o 

G 
o 

TP2 

~ 0 fa 
(J) 

TP3 TP4 B o Cl 0 ~ R36 
~ 

C21 
VC 4 8 16 
Q 000 0 C4 

.... 
M 
ex: 

S (NONCOMPONENT SIDE) 

Figure 5·34. Sector Cylinder PC Assembly All, Parts Location Diagram 

N 51 T 

C1S M 
M 
ex: 0 

16 

0 
8 
0 
4 

0 

vCQ 

GO 

A 

FROM XA9B-9 

FROM XA9B-1O 

SECTOR CYLINDER 107901·6000S. SERIES 12021 

~ K J REVERSE COUNT -

! I ----+-< L FORWARD COUNT 

U25A 
2 

U25B 

13 

U24 

.... ~ ......... ? ......... ~ .......... ? 

~ __________ ~ __ ~::1-____ 1_1 ____ ~_U2_3-.~ __ -.1~6 ___ ~ 
................. :~ ....... 8 ........... ~....... 1 

CURRENT t 
REGIS 

ADDRI 
DIFFER 

ADDI 

FROM XA 10B-14 -----7-< R i:---.!!.!RE~S~ET~C~O!.':!U~NT~E.!!RS~ ______________________________ r-if~L ________ --l-~~ ________ --------------+-------tr--nl00 ----1fg----t7---:=:::tC=-:--------------

U33 

113 14 12 15 11 1 

1 

I 
DESTIN. 

ADDRI 
REGIS 

I / ~~5E!E~K __________________________________________________ ~ __ _l--------------------~~~~~_+--_==t-----r----t-----t-------------------lr 
FROM XA 12B-A -------.. A ~ r ________________________________________________ -"DR~IV~E_"'O~UTl!B~U_"__5 !-7 --t-;;:;;;-;;~ 

~--------------------------------------------------------1_~D~R~IV~E~O~U~TB~U~S76 
r-______________________________________________________ -t _______ D~R~IV~E~O~U~~~~~~~~OUTBUS4 

DRIVE OUTBUS 0 I 13 U38~, 
12 DRIVE OUTBUS 1 ~

2U39D 
11 

13 

, .• , .. f-~D~R~IV~E~O~U~TB~U~5~2---------------------+4_t1--_1r*_r------~--------~4i~-'~OB~S~ ____ _710~~~37C 2 ,--0 
FROM XA 12A-L ----t--< 10 )} _.JD~R~IV~EJ:0~UI!TB~U!§.S~3 -------------,...-------+4_t1-----'~_t------~--___=_U39B----"5J-L-./.f 11 8 ~------------+_----":::o6 OO----C, 4 ~' ~ 
FROM XA12A-M ----r-< "~~ "j~~~~t======t=+=;==~fj~===~===+=+=i5[U3J9~B ~~=;----1 9 8 ~ '---51 )~---:------'--LJ FROMXAI2A-N-----t-(12) ~~:~:~~~:~~: 41 S ~----------+----.:::4~0-.o------"1. " 

FROM XAI2A-P ----+-<13,\ I 3 U378 ILLEGAL ....----------+---'0 ISEE NOTE 11 

: ) DRIVEOUTBU5S '!J S ADDRESS +5V----'vv-~-+-v-'--'c'-o , .. __ ~ 

2U310A 
3 

1 

::~~ ~:~~::: ; ~;:~ )--2.!DR:!!IV~E~O~U!!T~BU:!o!S1.7 ____________ ++_H--__+----------__t_------~-... -.-. -.. -.. -. -.. -. -.. -.~-< .. ../ ............................. ?.~~~~~ 4R7~ r ,?': f) 

: L-__ ~~~~~~~ ______________ +++_----~~------------------
-- . . ~ ~jD~R~IV~E]5~ET[H~E~A£D~A~ND~S~E£CT~O~R~ ____ ~~+_--+_----------========----------------------------------------t-rt--~===================================== FROMXAI2A-H ~ 7" 

SECTOR DELAY 

FROM A5J3-14.R ~ F i-....:S~EC£!T~O~R.:!:T~RA~N~SD~U:!EC~ER~ ______________________ ...,...------------7--'-'t-1..._1 

FROM A5J2-2 
I 

~4.D ~(~+.:-!1=-2 .:.:VD~C'-----~l°-----1_~ +12V 

: + Cl0 

i ~ I +J~~1 ~ 
i 16

.
8 

-----!--<3.C ( -12 VDC _ 12V 

i I 
~Il 2.6 ;.(I~+~5:-!.V~DC~--+ .. 1-c-,2------.1.-c-,-3 -----.r.-C-,-4 ------<!r>-C-I-5 ----<rr-C-l-S---rrCl-7---rTC-18----rrC-19---- +5V 

~1.A'-(~G~R~O!.':!uN~D~~I ..... 6-.8----~II-°-·O-'------<lI>-O-.O-' __ ---'I .... O-.0-l-----<I ... -O.O-'-----<I~D.O-'----I_O.-01--1J°.D1 

I 
~ U16F 

13 12 ~15J-~IN~IT~IA~L~R~E5~E!T------------------------------------------------------------------------1 

>5V 

FROM A5J2-3 

FROM A5J2-4 

FROM A5J2-5 

FROM XA lOB-5 

FROMXA10A-S ~E~(~~IN~TE~R~L£OC~KJL~IN~E~------------------------------------------------__________________________________________________________________________ __ 

I 
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-------- NOTES 
1. GATES U310B AND U310D CAN BE STRAPPED FOR 

VELOCITY DECODE VELOCITY CURVE GENERATOR 8,12,16,24 OR 32 SECTOR OPERATION. GATES ARE 
ILLUSTRATED STRAPPED FOR 24 SECTOR PULSE OPE RATION. 

~RENT ADDRESS 
REGISTER 

U22 

.3... ....... ~ ....... . 
I 9 J!..!lC 8 

10 I 
SUBl I 
SUB 2 5 UI3B 6 

RIl 
CR9 1M 

R2 
CRI 316K 

;msUI2C 8 

10 ~--------~R3o--+--r------, 
CR2 180K 

SUB4 ~ I 
______________________ +-____ r-__ -+ ____ -+ ________ ~S~U~B8~ ________________________ , .~+_------~--~------~I~Ul3A 3 ~~A__+~ 

.-------~2~UJL-/)~----+-I+-----~-4--~?D~,2-U-,-2D----~~---V~~ 

R4 
CR3 75K 

I 
13 ,..,' ''----------;::;:---+---=------, 

13 UI3D 11 17 CR4 38R~K 
~-r+-------~--+-------~I2~~ /~-----+L---===-.~~--*--4--------~*----V~~ 

16 

16 SUB32 

SUB 64 

SUB 128 DI~:~~!~:E ..... d ....... ~: ........... ,," .... , ..... . 
R6 

CR5 17.BK 13 U11D 11 +5V 

+12V 

R23 

Rll 
1000 

CR10 100 R14 ~~Ol 
~--------~~------------------.r----~ ~~ 

14.7K 

R24 
17.8K 

R25 
38.3K 

A26 
51.1K 

R27 
:i1.1K 

R28 
5L1K 

CR11 

CR12 

eR13 

CR14 

RI5 
121 -12V 

R16 
17B 

R17 
196 

RIB 
133 

R19 
215 

SECTOR SE LEeT OPTIONS 

JUMPER CONNECTIONS TO: 
SECTOR 

U310B U310D 

4 
4T04 4 TO 13 
VC TO 5 VC TO 12 

8 
BT05 B TO 13 
VCT04 VC TO 12 

12 
8T05 8 TO 12 
4T04 4 TO 13 

16 
16TO 4 16TO 13 
VCT05 VC TO 12 

20 
16TO 4 16 TO 13 
4 TO 5 4 TO 12 

24 AS SHOWN 

.................................................................................................... ~ 
2 U11A I I ~3--------~R7~-+--~~ ?3UI2A LL +I2V I CI I 32 

BLANK PIN TO 4 BLANK PIN TO 13 

DESTINATION 
ADDRESS 
REGISTER I 

I 

>TRACK 128 
10 

U32 

I 
13 14 12 15 II 

2~ 
"" V' 51.IK 3 

~-12: 
tI-r---tIlt1--------~-t~:':::::::j~~.~~U=11:B~6~----t1!~~~~~~~~~t--~fD4~U~12ffiB-----iCR+7-r~4~~~~~ I ~A6 ,3~F,2 

I 5 ~6---~r------~_~~ 
U25E 9 UIIC CRB I 

3 I 9090 CR6 
0.0068 

1: R21 
100 

-12V 

VC 

TTPI 

R20·>--_----.------.---------V-EL...;.O.;;..CI-TY--CO-M-M-A-ND--~ H ~ TO XA9B-7 
5000 I 

I 
I 
I 
I 
I 
1 
I ~~I~O -t-tt+~=t=H+===;=:t=: ... : ... : ... : .. ~.'.~~.~[ .. = ... )2 ... ~ .. -... -... -.. -... tL ... = .. :-: ... = ... = .. ~ .. ~= ... t .. -....... -.......... ~ ... -.. -... -... -.. -... -... -.. ~ ... +-... .J ....................... . 

_ ~6C, ~A CYLINDER MATCH : 

G TO 5 

SEEK !!..t ~ J~3 ---------------------------------------------------------------------=.=.:"-='-=-"-='_7 M>--,-- TO XA9B-I I 
------~--------------+_----~--~----_+--~----------_1~-------4--~-t~r---ri_rt_----------------------------------------------------------------------------------~~-j Stm1 1 ~ 

L-__________________________________________________________________________________________________________ ------------------------------------------------------------~~--------7s/ I TOA5J~20 

DRIVE OUTBUS 3 

SUB 2 ~ I L-__________________________________________________________________________________________________________ --------------------------------------------------------------~~------'-7/ R>-t-----TOA~4-18 
L-__________________________________________________________________________________________________________________________________________________________________________ =SU=B=4 ________ 76)-L-----TOA~4-21 

DRIVE OUTBUS 2 
L-__________________________________________________________________________________________________________________________________________________________________________ ~S=UB=8=_------7' I~TOA~4-19 

DRIVE OUT8US 0 

DRIVE OUT8US 1 
L-______________________________________________________________________________________________________________________________________________________________________________ ~S=U=B='6~----'_7N~TOA~4-16 

L-________________________________________________________________________________________________________________________________________________________________________________ -=SU=B=3~2-------7'P~ TOA~417 
L-____________________________________________________________________________ '--____________________________________________________________________________________________________ -:S=U::B 64~------~7 3 ~ TO A5J4-22 

J16D 9 U38C 
~8 

ILLEGAL SECTOR 
DECODE 

SUB 128 ~ 4 >--L-- TO A~4-Z L-__________________________________________________________________________________________________________ ----------------------------------------------------------------~~=-----__tl : 
8 ~)5D~8~~--------------------------------------------------------------------------------------------____________________________________________________________________________________________ ~CA~R~R~Y-------~7J>_+_____TOXA9B-8 

ruM r V I I 
3 9 U39C U210D 9 U210C 8 L __________________________________________________________________________________________________________________________________________________________________________________ --------------~S~UB~C~A':'RR"'Y-:-:----7 2 >-i-- TO A~4-Y 

~" 10 L-__________________________________________________________________________________________________________________________________________________________________________________________________ ~>¢T~RA~C~K¢12~8~~7E) 1 TOXA7B-7 

I I I~A L ______ ~~~----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------____ ~IL~L~EG~A~L~A~DD~R~E~SS~~~ S~TOXAIOB-I5 
............................ ~+ ...................................... : r-----------------------------------------------------------------------------------------------------------------------------------"'::c.::~"'~~::..~::.::-U-LS-E--fI71: 5 :::: ~~ ;~,'::~;3 

DRIVE QUTBUS 1 

DRIVE OUTBUS 7 

DRIVE OUTBUS 6 I : 
DRIVE OUTBUS 5 I : 

~::~: ~~~:~:: .................................................................................... ~ ..................................... : I ! 
L __ .;r4";=:--""¥-~ __________ ..!:!H~EA~D~I _______ ..c>.~ C >-+-- TO XA7B-C. A~4-M 

HEA51 I I 

R40 
+5V __ 2",7

V
·8,,;.K ~...., 

10~7C 

9-L 8 
liND 
Lj'TP3 

L.----....Jr--T"-----------'.:.:::..::::...:....-------7. 0 ~ TO XA7B-D 

HEAD 2 '- I -&,...:.:.:::..::::....:0...------7) 5 ~ TO A~4-L 

gU310C SPEED UP SENSE ~ 
~~B~ ___________________________ ~ ___ -t+-__ -, 

L ;f~8082 
II62b 

4flii8A I I .1 16 

---------'---.::.\Ht.....- .------lL 
I 12 +Y10 9 1 L +Y 5 ~.Dl:":'I __ -'-______ -' 

r-~ ~~ 
L-~---~ 4 U278 

+5V --l3 ~ r-------51 6 

.... 

-

--;: .' 13 U3IOD 
r--------------t---<l ."...... 11 

8--- ....,...----!1J , 
~---------~~4~d ~\ --

.....----------+--VC..." (SEE NOTE'J.l ..... ". __ " 

U16C 

" 10 

R34 
36.5K 

+5V --..J\I'I/v-..... ----------4t------, 

CR15 ~. 

n C22 fc~---fc:' 
0.01 iO.15 ..f0.47 

14 _.jl§....., 
[iJi9B --r---L, '10 

R33 
4700 

L-+-5v-:~~~IHG1-~,1 U26B I 
.... _ L _~ 
-+ ______ -+~+_------------------------------------------------------'13 

55 

-e TP4 

R39 
36.5K 

+5V _.-JV'V'v-....... ..., 
~. C21 

:--~ 2 ,

0

.

0022 C _I'" L-~--L_-L-""'I~:~ __ --<~S:iEC TP2 

+5V -.J3 _ .... I 

R31 
,~I~ __ +5V- yy v--

12 10 9 

-9_~ 
13 

~
+5Y 

12 110 9 

1'.~ 
K>5C.; .. 6'--________ --'JI3 

SAR 1 l -0A11A 
~--------------------------------------==-------7, H ,.....-- TO A~4-R 

~----I----------------------------------------'S~A~R-"-2------_7_1_ F >--L-- TO A~4-S 
t-____ I--__ --+ _____________________________________ -=.SA"'R-'-4'--______ ~7 J ~ TO A~4-P 

~--__l'------+----_+--------------------------------------S=A~R..::8------__7' K ~ TO A5J4·N 
SAR 16 ? M)--l...-- TO A~~T 

lr..l.L..:7-. ...J..::
6
----.J..:::...-

U

-

35

--L:....-----''''3-·-·· ·-··l··..!:·;4L· .. -.. -.. -. ·-·S-··E-·C-·T-· ·_·~-~--..;-.------------------.JS~EC~T:20~R.£!C02!M~P~A~RE4' 12 ~ TO XA 12B-N 

..•.......... L. .. -:.-:.-... ~.1.1.2:;-.. -... -.. -.. T. ;-:;~.I.-•• -.• -•• -.• r,~-;;-9.-.. -.. -... '. o.~:-.. -.. -... ~b COMPARE 

:················r········································1·············································: 

14 fi2/1 

l U36 

I 
SECTOR 

COUNTER 

I 

SPEED DOWN : L-__________________________________________________________________________________________________________ ----------------------------------------------------------------------------------------------------------------------------------------------~~~~~~~~ TOXA10B-12 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ~IN~T~E~RL~O~CK~LI~NE~t) 5~ TOXA12A-C 

_______ --.J 

GTO 12 

Figure 5-35. Sector Cylinder PC Assembly All, 
Schematic Diagram 
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Table 5-15. I/O Multiplex PC Assembly A12 (07901-60007) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A 12 079UI-60007 1 I/u ~UlTIPlEXER ASSY:PC 28480 07901-60007 
A12Cl 0160-2U55 4 C:FXD CER 0.01 UF +80-20% 100VDCW "6289 C023F101F103lS22-CDH 
A12C2 0160-2055 C:FXD CER 0.01 UF +80-20~ 100VDCW 56289 C023F101FI03lS22-CDH 
A12C3 0160-3455 3 C:FXD CER 470 PF 10~ 1000VDCW 56289 C 06 7Fl02 F4 71 K S22 
AI2C4 0160-3455 C:FXD CER 470 PF 10% 1000VDCW 56289 C067Fl02F471KS22 

A12l.5 01bu-3455 C:FXL CER 470 PF 10'; 1000VDCW 56289 C067fl02F471KS22 
A12C6 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 C023F10IF103lS22-(DH 
A12C7 0160-2055 C:FXD CE:R 0.01 UF +80-20~ 100VDCW 56289 C023f101FI03lS22-CDH 
AI2C!) u18(1-1701 1 C:FXO ELECT 6.8 UF 20% 6VDCW 28480 0180-1701 
Al2CRl 1901-U040 1 DIODE:SIlICO~ 30~A 30WV 07263 FDG1D88 

A12"1 06iU-I025 10 R:fXD COl'P 1000 OHM 5% 1/4101 01121 CB 1025 
A12k2 Ob!l3-4725 7 R:FXD CaMP 4700 OHM 5% 1I4w 01121 CB 472" 
A12K 3 ";083-4725 R:FXD CaMP 4700 OHM 5% 114101 01121 CB 4725 
A 121<4 U683-47£5 R:FXD CaMP 4700 OHM 5% 114101 01121 CB 4725 
A12R 5 ()6d3-4725 R:FXD COMP 4700 OHM 5% 1/4101 01121 CB 4725 

A12Rb U(;83-4725 R:FXD CaMP 4700 OHM 5~ 1/41-1 01121 CB 4725 
A12K7 0683-4725 R:FXD COMP 4700 OHM 5~ 1/4W 01121 CB 4725 
A12R8 0663-1015 3 R:FXD COMP 100 OHM 5% 1141-1 01121 CB 1015 
A12R9 U683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 CB 1015 
A 12R 10 061:l3-1015 R:FXLJ CaMP 100 OHM 5% 1/4101 01121 CB 1015 

A121l11 061:l3-IU25 R:FXD COMP 1000 OHM 5% 114101 01121 CB 1025 
A 12JJ 12 Jb83-111~5 R:FXC COMP 1000 OHM 5~ 114101 01121 ce 1025 
A 12k 13 061:l3-1025 R:FXO CDMP 1000 OHM 5% 1/4101 01121 CB 1025 
A12K14 0683-10£~ R:FXC COIolP 1000 OHM 5% 1I4W 01121 CB 1025 
A 12R 15 06133-1025 R:FXD.COMP 1000 OHM 5:1: 1I4W 01121 CB 1025 

A12i<16 U683-1025 f.;:FXD COl"P 1UOO OHM 5% 114101 01121 CB 1025 
A12r117 0683-102') R:FXD COMP 1000 OHM 5% 1/4W 01121 CA 1025 
AURll:l 0683-1(;25 R:FXD COMP 1000 OHM 5% 1141-1 01121 CB 1025 
A12R19 0683-1025 R:FXD COl'P 1000 OHM 5% 114101 01121 CB 1025 
A12R20 Q6b3-4725 R:FXD COMP 4700 OHM 5:1: 1/4101 01121 CFI 4725 

A 12LJ13 182IJ-li2:i9 1 IC TTl QUAD 2-INPT NOR GATE 28460 1820-0239 
A 12U 14 18.::0-0174 3 IC TTL HfX I~VERTER 01295 SN7404N 
AIlU15 182U-0054 4 IC TTL QUAD 2-INPT NAND GATE' 012<)5 SN7400N 
A12U16 IH20-u054 IC TTL QUALJ 2-INPT NAND GATE 01295 SN7400N 
A 12LJ22 182lJ-U537 2 IC TTL DUAL 4-INPT NAND GAlf 28480 1820-0537 

AUU23 le2u-0537 IC TTL DUAL 4-INPT NAND GATE 28480 1820-0537 
AILLJZ4 11:l;C0-01l54 IC TTL QUAD .::-I"'PT NAND GATE 01295 SN7400N 
A12LJ25 1820-(J111 1 IC TTL 1 CUT OF 10 DECODER 07263 lJ6B93015QX 
A12U26 18;<0-0054 IC TTL QUAD Z-INPT NAND GATE 01295 SN7400N 
A12U21 182u-u577 2 Ie TTL HEX I~VERTER/ORIVER W/OPEN COll. 01295 SN7416N 

AIZU32 1tl2U-0282 1 IC TTL QUAD 2-INPT EXCL. OR GATE 01295 SN7486N 
A12U33 11:lZO-li174 Il TTL HtX INVERTER 01295 SN7404N 
A12U34 11:l20-0174 IC TTL HEX INVERTER 01295 SN7404N 
A12UJ5 1620-0511 1 IC TTl QUAD 2-INPT AND GATE 01295 SN7408"1 
ALW36 Id20-0577 Ie. TTL HEX IrvVERTER.I DR.1V.E.R .W/UPEN COLL. 012<)5 SN74.lbN 
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7901A 

7901-6 

r7h;,'\l 07901-60007 
~~ A-1150-42 

C") 

a: 

<0 
a: 

Cl 

C6 

I 1111 ~IIIIIIIIII j I 
(NONCOMPONENT SIDE) A 

I!l 
a: 

N 
a: 

B B 

R17 

R18 

R19 

Rll 

R12 

R13 

R14 

R15 

I II~IIIIIIIIIIII i I 
S (NONCOMPONENT SIDE) A 

Figure 5-36. 1/0 Multiplex PC Assembly A12, Parts Location Diagram 

FROM XA14-A. A5J4-1 ~10 
I 
I 
I 
I 

FROM XA 14-2. A5J4-J ----+-<11 
I 
I 
I 
I 
I 

FROM XA 14·3. A5J4-H --+-<12 
I 
I 
I 

FROM A5J2-4 -----------1-< < ~ 

/ 
.... 

I l}338 

/ 
.... 
~ __ ~S~E~T~H~EA~D~A~N~D~S~EC~T~O~R~ ________ ~3 4 

Rl0 
100 

U33C R9 

+5V 

9 U22B 

~8 13 

9 U23B 

13 

:!: C5 
~ 470pF I 

L 
.... 

~8 
5 U23A 

tP6 

~ ___ S~E~T~C~YL~I~ND~E~R~ ____ ~ ________ ~5 ~6~ ____ ~ __ ~Vl00~ __________ ~~ ____________ -r ____ -r~ 

~ ~OPF I 
( 

I IC7 Ice 

CONTROL DECODE 

U24B m6 lO~C 
;-VB 

: 

k; 
1_/ 

4~ U14C 
6 

5 6 5 

FROM A5J2-5 

FROM XA1OB-lO.L 

c ( rO
.
01 1°·01 

I Cl • +5V 

1°.01 

ACCESS READY '&' ........ ~;;; .......................... · ...... ·· .. · .. ····i=iXE·O··STAT·US ...... ··· .. ·· .. ·· .. ·· .. ··· 
XA12B(L~<~~~~~~~------------~------------~----------------------------~--i---~--t~~~J~3L-----------4------------------------------------

I ~ 
______ ~~(C~/~--~DR~I~VE~RE~A~D~Y--------------------------------------------------------------~--~~1~~,,'8 I ~~r---------___!-------------------------------------

( 
/ SECTOR COMPARE 5 U35B 

FROM XA llB-12 ______ -----"I-----< N ~li---'=~:..=c.;;.;.;..;.;..;.:'------------------------------------------------------------t===~4 C}.!6:....-----------t-----------------------------------

L SECTOR PULSE 12~D 

FROM XA 10B-2 

FROM XA11B-13 ---------:H( , 1 ,,' " 

=~-4--E----X-A-1~~~~:~(1===~::::=:::E:~::w=:~~-s~_E~_L7E:C~_T~_'~N:P~_U~_T=l;w;:;~;;;;~~~l}3~2~D~:11~~~~:~;~~u~~~~~-8:~~~~~~~~~~~~~2:~U-2:~~:~~~~:~'~:~:--_~~:~~11~~4I::::_·~~.··-··-:-~-.:\:···~··~··:··~··:··:··~··~ .. ~ ... ~ .. ~ .. :.~ .. ~ .. ~ .. ~ .. ~ .. :~:~~ .. ~ .. ~ .. ~.~.~,~ .. ~ ..• ~ .. ~ .. ~ .. ~ .. ~-.~ .. ~ .. ~ .. ~ .. ~ .. ~ .• ~ .• ~ .. ~ ... ~ .. ~ .. ~ .. ~ .. ~.'='" 
---+-< L S-E-L-EC-T-2 2111 U32A ) 3 ~U32B rt"'\ '--____ + ________ -'1,1 10 

5 .... , ---n......;- 5 6 U15A U14B 

~ 
~7 R3 .........4.J V ,~3U15~1 

________ ~(DL~---S~E~L~EC~T~E~N~A~BL~E'------1----r----------------------------~~----~4A700~~-+5V 12 

.... 1 R7 ........................................ L-____ _ 

~ ADDRESS DECODE 
________ ~(F~/---=sE~L~Ec~T~A~--------~--_r----------------------------------~l----_+ ______ r-~~15, 10 

FROM XA 14·5. A5J4·F 

FROM XA 10A-7 

FROM A5J3·11 
R6 

r--FROM A5J3-12 

I 
(E / SELECT 8 11 14 

I 
XA1?B (M ATTENTION 

I 

I I 
I 
I (D L DRIVE FAULT 

.... 

I 

U25 

9 U15C 2 
~~8~ ________ 4-~~ FROMXA10B-11 ------~M 12 

-

FROM XA10B-4 

r--'4I/R/I/~ __ +5V .. f. .......................... :3.... U16D 

XA12A(7~ '1 ____ S=O~F~TW~A~R~E~P~R~OT~E=C~T ____________ ~!~~_R_2 __ +-________________ --r-~--------------------------------------~------------------+~~;;~11 
4700 

U16C 
XA12B(1~ / __ ~D~A~T~A~P~RO~T~E~CT~ ______________ ~-------------------------r--------------------______________________ + ________________ -+~~9~1~1l ~8 
i I ..JJV 
I ( H / SEEK CHECK 5 U16B ---------i-: -< .... ~;..::-6 ______ ..J 

: ( K J FIRST STATUS 1 U16A 
------~~ i ~~3~ ______ ~ 

XA12A / OUTBUSBITO 
FROM XA14-B. A5J4-10 ~14~ .... ----;;..;;.;=::.=.:.:...::.----.....;.----------------------......:.~ 

-
FROM A5J3-13 

FROM A5J3-2 

FROM XA1OB-7 

FROM XA1OB-9 

LINE ISOLATION U33E 
11 10 

U33D 

FROM XA 14-1. A5J4-9 --L...( 13~ (---'O~U'-'T.;;;.BU;;;;S:.;:Bo;.IT'-'-l ------:..-------''i 9 B 

U34F 
13 12 

U34A 
FROM XA14-15. A5J4-B ~ 6 .... 

OUTBUS BIT 2 

1 2 

U34C 
FROM XA 14-C. A5J4-A ~15 .... 

5 6 
U34D 

9 8 

U34E 
11 10 

U34B 

FROM XA 14-7. ASJ4-D ~3 / 
I 

FROM XA14-B. ASJ4-C --+<4 
FROM XA14-9. A5J4-B ----+--c 5 L 

I 

FROM XA14-4. A5J4-X ------1......( 2 / 3 4 

I ................................................................... 
FROMXAllA.5------~X~A~12~A~(C~(----'~N~TE~R~L~OC~K~LI~N~E--______________________________________________________________________________________________________________________ _ 

, 
DWG REV A 
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IiO INTERCONNECT PC ASSEMB L Y (07901-80011) 

(NOTE~l J -- OUT:S~Tl ~ 1 )X~13(NOTE1) 
-+-< 2 ( SET HEAD AND SECTOR ) 2 >-+---+-< 3 ( SET CYLINDER ) 3 )-I--
--+-< 4 ( OUTBUS BIT 7 ) 4 >---{-
--t-< 5 ( Sillffi ) 5 )-I--
---r-<6 ( smm ) 6+ 
---t-<7~( ________________________ ~O~U~TB~U~S~B~IT~4~ ______________________ ~) 7>-i---
--+-< 8 ( OUTBUS BIT 5 ) 8 >---+--
--+-< 9 ( OUTBUS BIT 6 ) 9 >-!--

1 --l--< 10 ( MULTIPLE SELECT ) 10 >--+---1-<" ( SELECT AND SECTOR PULSE ) 11)---l-

-t--< 12 ( SELECT AND SECTOR COMPARE ) 12 >-t-
-+-{13 ( SELECT AND ACCESS READY ) 13 >-+-
-k14( INBUSBIT4 )14)-+-

+15( OUTBUSBIT2 )15)---l-

-t--<16( INBUSBIT2 ) 16>-i-
--t-{17( INBUSBIT3 )17>-+-

-+-< 18 ( INBUS BIT 0 ) 18 >--+--
--+-< 19 ( INBUS BIT 1 ) 19)---l-

-+-<20 ( SELECT AND DRIVE READY ) 20>-+-

-r-<21( R/wDATAl )21>-+-

-+--<22 ( R/WDATA2 )22H-
--l--< 23 R/W CLOCK A 23)---l-

--+-< 24 24 >-t---+-< A A >-t---
--+-<B B~ 
--+-< C C >-!--1 --l--< D D >-+--+-< E E )---l-

--t-< F F >-+---+-< H H >----r-
-+<J J>-+-
--+-< K K >-+-
~L L)--I--
-i-<M M>+-

--+-< N N >--+--
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R/W CLOCK B ~ , 
/ " ) ~ 
" ~ / 

~ ~ 
~ ~ 
~ ~ 
"- ~ L 

~ ~ 
~ ~ 
" ~ L 
"- ~ , 
~ -~ 
~ 

/ -, --+-< P P>-+-I I , GROUND 

----r--' R R >---+-" / 

L '" 
---+-< S S )--I--
~T T>-+-

~ ~ 
"- .I' 

L " 
-i-<U U>-t-

-----t-< V v)--I--

" / 

L , 
; / 

'" , 
~W w>-l-
---i-<x X+ 

"-
/ " ~ 

/ , 
" --+-< Y Y>-+-~ / 

; / 

-k Z z>--4-

---i-<AA AA>+-+5V 
~ 

NC~ 

'" , 
~BB BS)--'-+5V ~ ~ 

/ 

NOTE: 

1. IN A SINGLE DISC DRIVE XA14 CONNECTS WITH THE CONTROLLER INTERFACE AND XA131S TERMINATED WITH A16. 

DWG REV A 

IN A MULTIPLE DRIVE GROUP XA14 CONNECTS WITH THE CONTROLLER INTERFACE (IF UNIT 0) OR WITH THE PRECEDING 
DISC DRIVE AND XA13 CONNECTS TO THE FOLLOWING DISC DRIVE OR IS TERMINATED WITH A16 (IF UNIT 3). 

Figure 5-38. I/O Interconnect PC Assembly A13/A14, 
Schematic Diagram 
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Table 5-16. Termination PC Assembly A16 (07901-60013) Replaceable Parts 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A16R1 ()683-3315 13 R FXIJ CO~P 330 OHM 5:1; 1/411 C1121 Cfl 3315 
A16k2 0683-3315 R FXO COMP 330 OHM 5:1; lf4~ 01121 C(I 3315 
A16R3 0683-3315 R FXD COMP 330 OHM 5:1; 1/4101 Oll2l CB 3315 
A16R4 0683-3315 R FXD COMP 330 OHM 5% 1/411 01121 CII 3315 
A16R5 0683-3315 R FXD WMP 330 CHM 5% 1/411 01121 C~ 3315 

A16f<6 0683-3315 R FXO COMp 330 OHM 5% 1/411 01121 CII 3315 
A16R7 0683-3315 R FXD COMP 330 OHM 5% 1/401 01121 ell 3315 
A16RB 0683-3315 R FXD COMp 330 CHM 5% 1/401 01121 CII 3315 
A16R9 0683-3315 R FXD COMP 330 OHM 5% 11401 01121 CB 3315 
Al6R10 0683-3315 R FXD CO~P 330 OHM 5'1; 1/401 01121 CB 3315 

A16Rll 0683-3315 R FXO COl'P 330 OHM 5% 11401 01121 Ctl 3315 
A16R12 0683-3315 R FXD COMp 330 OHM 5% 1/411 01121 CB 3315 
AI6R13 0683-3315 R FXD CCMP 330 OHM 5~ 1/411 01121 CB 3315 
A16R14 0683-7515 13 R FXO COl"P 750 OHM 5% 1/401 01121 CB 7515 
A16R15 0683-7515 II FXO co",p 750 OHM 5% 1/411 01121 CII 7515 

AI6Rlt> 0683-7515 R FXD CO"P 750 OHM 5% 1/4W Oll21 CII 7515 
A16R17 0683-7515 R FXC CCMP 750 OHM 5% 11401 01121 CR 7515 
A16R18 0683-7515 R FXO CO",P 750 OHM 5% 1/411 01121 CB 7515 
A16R19 0683-7515 R FXO COMp 750 CHM 5% 1/401 01121 Cl'. 7515 
A16R20 0683-7515 R FXO CG"'p 750 OHM 5% 1/4W 01121 Ctl 7515 

A16k21 0683-7515 R FXO CO,.P 750 OHM 5% 1/401 01121 CI' 7515 
A16R22 0683-7515 R FXO co,,"p 750 LlHM 5~ 1/4W Dll21 Cf\ 1515 
A16R23 0683-7515 R FXO CCMp 750 OHM 5:t: 1/4. 01121 CB 7515 
A16R24 0683-7515 R FXD CO~P 750 OH'" 5:1: 1/4., 01121 Ctl 7515 
A16R25 0683-7515 r;. FXO co"'p 750 OHM 5~ 1/411 01121 CFI 7515 

A16R26 0683-7515 R FXD CCMP 750 UHM 51! 1/401 01121 CII 7515 
A16R27 0757-0417 4 R FXO MET HI" 562 GHM }:Ii lIR\oI 284E'O 0757-C417 
A16RZ8 0757-0417 R FXD MH FLM 562 OHM U 1I8~ 28480 0757-0417 
A16RZY 0757-0417 R FXD MET FLM 562 OHM U 1/8 .. 28480 0757-0417 
A161no 0757-1.1417 R FXU MET F-LM 562 OH~ n 1/810 2!3480 0757-0417 

AIM31 0757-0398 4 R FXO MET FLM 75 OHM U 1/l'lW 28480 0157-0396 
A16~32 0751-(;3Yb R FXO MET FL~, 75 CHM 1% 1/8w 28480 0757-0398 
A 16R3 3 0757-(,396 ~ FXD MET FLI' 75 OHM U 11810 2848C 07~7-()3q8 

A16K34 0757-(.3'>0 R F XU 'lET FL" 75 OHM 1% 1/8 .. ;>84BO 0757-C398 

I I 
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7901-10 

r76P'l 07901-60013 
L.:l.:f..LJ A-1150-42 

~ Ln '" ~ 
~ cr: cr: cr: cr: 

..... :: ~ Ln ~ 
cr: cr: cr: cr: cr: 

M ..... ro 0> 
cr: cr: cr: cr: 

~ ~ N 
N N 

cr: cr: cr: cr: 

a ~ M ..... ro 0> a 
N N N M 

cr: cr: cr: cr: cr: cr: cr: cr: 

M ;'1,; Ln ~ M N M ~ 
N N N '" '" M 
cr: cr: cr: cr: cr: cr: cr: cr: 

,1111111111111111111111~li 
A (NONCOMPONENT SIDE) BB 

Figure 5-39. Termination PC Assembly Al6, Parts Location Diagram 

TERMINATION (07901·60013, SERIES 1150) 

XA16 

~--

L CONTROL 

"' 
(A FROM XA14·A,J4·1 

I 
/ OUTBUS BIT 0 

"' 
(B FROM XA14·B,J4·10 ------.---<: 

I 
/ OUTBUS BIT 3 

"' (C FROM XA 14·C, J4·A 

I 
L OUTBUS BIT 1 

1 
(1 FROM XA14·1,J4·9 

/ SET HEAD AND SECTOR 

" 
(2 FROM XA14·2,J4·J 

I 
L SET CYLINDER 

"' 
(3 FROM XA14·3,J4·H 

I 
/ OUTBUS BIT 7 

1 
/ SELECT 2 

" 

(4 

I (5 

FROM XA 14·4, J4·X 

FROM XA14·5,J4·F 

I 
L SELECT 1 

"' 
(6 FROM XA 14-6, J4·E 

I 
/ OUTBUS BIT 4 

" 
(7 FROM XA14·7, J4-D 

I 
" 

OUTBUS BIT 5 

1 
" 

OUTBUS BIT6 

1 
L OUTBUS BIT 2 

" 

(S 

(9 

(15 

FROM XA 14-S, J4·C 

FROM XA 14·9, J4·B 

FROM XA14·15,J4·S ____ --;.-< 

I 
" WRITE/READ DATA 1 

1 
(21 FROM/TO XA7B·15, S -----r-oo( 

L WRITE/READ DATA 2 

"' 
FROMITO XA7B·14, R -----7-"-«22 

I 
" READ/WRITE CLOCK A 

1 
------.--«23 FROM XA7B·P 

L READ/WRITE CLOCK B 

I 
--------r---«24 FROM XA7B·N 

FROM J2·4 ( • +5V 
I 

~T~ 
FROM J2·5 

DWG REV A 

Maintenance 

+5V 

R1 
330 

~ R14 
750 

R2 
330 

t R15 750 
R3 
330 

jR16 750 
R4 
330 

~ R17 750 
R5 
330 

j R18 
750 

R6 
330 

fR19 750 

R7 
330 

f R20 750 
RS 
330 

f R9 
330 

f R21 750 
Rl0 
330 

~ R22 750 
Rl1 
330 

f R23 750 
R12 
330 

f R24 750 
R13 
330 

f R25 750 
R27 
562 

J R26 750 
R28 
562 

~ R31 75 
R29 
562 

~ R33 75 
R30 
562 

~ R34 75 

V 

Figure 5-40. Termination PC Assembly Al6, 
Schematic Diagram 
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7901-12 

51 

f7.6P'l 07901-60028 
~f.LJ A-1149-42 

Figure 5-41. Unit Select Switching Assembly A17, Parts Location Diagram 

Maintenance 

UNIT SELECT SWITCH (07901-60028, SERIES 1149) I --
FROMA5J3-18,V ~ 9 ~-------......., 

I --I 
I 

NOT CONNECTED ! < 10 ~_G","R.;.;D'--____ -4 

SELECT B XA 17 
14--rl~-""'--~:'::='::'::":"":::"---~ 1 ~ TO A5J3-12, N 

o 
o 

I 
I 
I 
I 
I 
I 
I 
I 

SELECT A I 1+-+-I~_,,----"':::::'::'::':::"..::!.-----4 5 >--+----®- TO A5J3-l1, M 

o 

I 
I 
I 
I 
I 
I 
I 

I 
UNIT 0 I 

I+-.I....I~-------=~-=-----~ 2>--+----®-- TO A 1P2-7 

I UNIT 1 I 
o )4~TOA1P2-5 

L 
UNIT2 I 

o ) 6~1 968 TOA1P2-8 
UNIT 3 

o )8~TOA1P2-6 

UNIT i~LECT I 
SWITCH 

DWG REV A - - ------

Figure 542. Unit Select Switching Assembly A17, 
Schematic Diagram 
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Table 5-17. Integrated Circuit Characteristics 

INPUT LEVEL OUTPUT LEVE L 
CHARACTERISTIC 

NUMBER LOGIC 1 LOGIC 0 LOGIC 1 LOGIC 0 
(VOLTS MIN) (VOLTS MAX) (VOLTS MIN) (VOLTS MAX) 

2 2.0 0.8 2.4 0.4 

8 2.0(1) 0.8 2.4 0.4 

12 2.0 0.8 2.4(2) 0.4 

13 2.0(3) 0.8 2.4 0.4 

29 2.0(4) 0.8(5) 2.4 0.4 

3'5 2.0 0.8 2.4 0.4 

44 1.8 1.1 2.5 0.4 

47 3.0 -3.0 2.6 0.45 

48 1.9 0.85 2.4 0.45 

49 1.8 1 .1 2.5 0.4 

61 2.0 0.8 2.4 0.4 

62 2.0 0.9 2.5 0.4 

63 2.0 0.8 2.4 0.4 

64 ----- 6.5 2.5 4.0 

66 1.5 1.1 2.4 0.4 

67 2.0 0.8 .. ---- 0.4 

68 2.0 0.8 ----- ------

69 2.0 0.8 2.4 0.4 

72 1.9 1.1 2.6 0.45 

73 1.9 0.85 2.4 0.45 

74 2.0 0.8 2.4 0.4 

75 Input voltage 2: 15min. Output voltage + 12 min. -

NOTES: 

(1 ) Required pulse widths 30 ns minimum. 

(2) BSCO-BSC9 only one output'" O. BCD9 all outputs'" 1. 

(3) Required pulse widths 16 ns minimum. 

(4) +2.2V for pin 1. 

(5) +0.6V for pin 1. 

(6) Delay is 27 ns at output and 22 ns at carry/borrow. 

(7) Delay is 37 ns at output and 18 ns at carry /borrow. 

OPEN PROPOGATION DELAY 
INPUT 
ACTS TO LOGIC 1 TO LOGIC 0 

AS (NS) (NS) 

1 29 15 

1 35 50 

1 35 30 

1 55 60 

1 135 135 

1 (6) (7) 

1 15 15 

--- 90 80 

1 40 ........ -

1 10 10 

1 22 15 

--- 12 15 

1 23 and 30 17 and 22 

--- ------ -----

1 27 22 

1 15 23 

--- 15 and 25 15and25 

--- 25 and 15 25 and 15 

1 60 35 

1 27 27 

1 42 45 

- - -

I 

1820·0054 

CHARACTERISTIC 2 

1820-0192 

VCC 
1---------- 9------1 
I I 
112 71 
I I 
111 8 1 

CHARACTERISTIC 62 

1820-0398 

CHARACTERISTIC 64 

CHARACTERISTIC 72 

7901-71 

1820-0068 

CHARACTERISTIC 2 

CHARACTERISTIC 48 

CHARACTERISTIC 44 

CH 



1820-0054 

CHARACTERISTIC 2 

1820-0192 

VCC 
1---------- 9-----1 
I I 
112 71 
I I 
I" 81 

I 
6 

10
1 

I 

3
1 

t----=-i
I
VEE 

I 
I 
I 
I 

L ____ L2,,-L:5 _______ .1. __ .J 
CHARACTERISTIC 62 

V+ 

CHARACTERISTIC 64 

CHARACTERISTIC 72 

7901-71 

1820-0068 

CHARACTERISTIC 2 

GND 

CHARACTERISTIC 48 

1820-0437 

CHARACTERISTIC 44 

VCC 

VCC 

VCC 

1820-0069 

CHARACTERISTIC 2 

1820-0233 

BOUT AIN 

AOUT CLEAR 

CLOCK BORROW 
DOWN 

CLOCK CARRY 
UP 

CoUT LOAD 

DOUT 
CIN 

UP/DOWN 
DIN COUNTER 

CHARACTERISTIC 35 

NON
INVERTING 

INPUT 

INVERTING 
INPUT 

V-

VCC 

1820-0439 

1820-0077 

CHARACTERISTIC 8 

1820-0239 

CHARACTERISTIC 49 

CURRENT 
LIMIT 

CURRENT 
SENSE 

INVERTING 
INPUT 

FREQUENCY 
COMPENSATION 

NON-INVERTING 
INPUT 

GND 

'~--------------------------------~~r----------------------------------J/ 
CHARACTERISTIC 60 

1820-0706 

1820-0537 1820-0577 
ENABLE 

VCC VCC A<B A>B 

BO A~B 

B1 AO 

82 A1 

B3 A2 

B4 A3 

5-BIT 
COMPARATOR A4 

CHARACTERISTIC 66 CHARACTERISTIC 67 CHARACTERISTIC 74 

1820-0111 

CHARACTERISTIC 29 CHARACTERISTIC 12 

1820-0282 

CHARACTERISTIC 63 

1820-0493 1820-0510 

CHARACTERISTIC 75 CHARACTERISTIC 47 

1820-0722 

VCC+ 

VCC-

GND 

CHARACTERISTIC 68 

VCC 

1820-0305 

GND 

VCC 

CHARACTERISTIC 13 

1820-0723 

CHARACTERISTIC 69 

Maintenance 

1820-0174 

CHARACTERISTIC 1 

+5V 

CHARACTERISTIC 65 

1826-0064 
VCC+ 

VCC-

CHARACTERISTIC 73 

Figure 5-43. Integrated Circuit Pin Layout 
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REPLACEABLE PARTS II 
6·1. INTRODUCTION. 

6·2. This section contains information for ordering 
replacement parts for the disc drive. Figures 6·1 through 
6·6 are parts location diagrams for the unit and its as· 
semblies. Tables 6·1 through 6·6 are parts lists for the 
parts identified in figures 6·1 through 6·6 respectively; 
table 6·7 lists reference designations and abbreviations; 
table 6·8 is a code list of manufacturer's listed in re· 
placeable parts tables. 

6·3. ORDERING INFORMATION. 

6·4. To obtain replacement parts, address order or in
quiry to the local Hewlett-Packard Sales and Service Office. 
(Refer to list at the back of this manual for addresses.) 
Specify the following information for each part ordered: 

a. Unit model and serial number. 
b. Hewlett-Packard part number for the part. 
c. Description of each part. 
d. Circuit reference designation (if applicable). 
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Table 6-1. HP 7901A Disc Drive, Replaceable Parts 

FIG& UNITS 
INDEX MFR PER 

NO. HPPART NO. DESCRIPTION CODE MFR PART NO. ASSV 

6-1- 7901 A DISC DRIVE (see figure 6-1) 1 
1 07901-00015 * COVER, Top 82480 07901-00015 1 

(Attaching Parts) 
2 Coml * SCREW, machine, no. 8-32, 0.312 in. pan head 6 
3 Coml * WASHER, split lock, no. 8 6 
4 Coml * WASH ER, flat, no. 8 6 

---x---
5 07901-00015 * COVER, bottom 28480 07901-00015 1 

(Attaching Parts) 

6 Coml * SCREW, machine, no. 8-32, 0.312 in. pan head 9 

---x---
7 07900-60030 * RECEIVER ASSEMBLY 28480 07901-60030 1 
8 07901-60021 * FRONT PANEL ASSEMBLY (see figure 6-2) 28480 07901-60021 1 
9 No Number * UPPER DECK ASSEMBLY (see figure 6-3) 1 
10 No Number * LOWER DECK ASSEMBL Y (see figure 6-4) 1 
11 No Number * REAR PANEL ASSEMBI:.. Y (see figure 6-5) 1 

6-2 



7901A Replaceable Parts 

11 

8 

7901-65 

Figure 6-1. HP 7901A Disc Drive Parts Location Diagram 

6-3 



Replaceable Parts 7901A 

Table 6-2. Front Panel Assembly, Replaceable Parts 

FIG& UNITS 
INDEX MFR PER 

NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSV 

6-2- 07900-60021 FRONT PANEL ASSEMBLY (8, figure 6-1) 28480 07900-60021 1 
1 07900-20029 * WINDOW, DOOR 28480 07900-20029 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 440,0.375 in. pan head 6 
Coml * WASHER,split lock,no.4 6 
Coml * WASH ER, flat, no. 4 6 

---x---
2 07900-20053 * LATCH PIVOT 28480 07900-20053 2 

(Attaching Parts) 
Coml * SCREW, machine, no. 440,0.375 in, skt head, cap 2 

---x---
07900-20051 **DRAG LINK PIVOT 28480 07900-20051 2 

3 07900-60038 * DRAG LINK ASSEMBLY 28480 07900-60038 2 
4 07900-20028 * FRONT DOOR 28480 07900-20028 1 
5 7120-2863 * LABEL - UNIT SELECT 28480 7120-2863 1 

(Attaching Parts) 
Coml * SCREW, machine, no.2-56, 0.312 in. pan head 2 

---x---
6 07901-60031 * SLIDE SWITCH ASSEMBLY (A17S~) 28480 07901-60031 1 
7 7121-2862 * LABEL - DATA PROTECT 28480 7120-2862 1 

(Attaching Parts) 
Coml * SCREW, machine, no.2-56, 0.312 in. pan head 2 

---x---
8 3101-0070 * SWITCH, slide, DPDT (S9) 79727 G-126 1 
9 07900-00046 * FI L TER SCREEN 28480 07900-00046 1 
10 4208-0039 * FI L TER, FOAM PLASTIC 28480 4208-0039 1 
11 07900-00089 * DOOR LATCH 28480 07900-00089 2 

(Attaching Parts) 
Coml * SCREW, machine, no. 440, 0.312 in. flat head 1 

---x---
12 1460-1287 * SPRING, LATCH 28480 1460-1287 2 
13 07900-00074 * BRACKET, SPRING 28480 07900-00074 2 

(Attaching Parts) 
Coml * SCREW, machine, no. 440, 0.312 in. flat head 1 
Coml * WASHER, lock, ext-tooth, no. 4 1 
Coml * NUT, plain, hexagon, no. 4 1 

---x---
14 7120-2861 * NAMEPLATE 28480 7120-2861 1 
15 1390-0249 * CATCH, magnetic 00000 OBD 2 
16 07900-00058 * CLAMP, drive pivot 28480 07900-00058 2 

(Attaching Parts) 
Coml * SCREW, machine, no. 6-32,0.625 in. pan head 1 
Coml * WASH ER, split lock, no. 6 1 

---x---
17 0491-0060 * SOLENOI D, 96 ohms, 24 Vdc (L 1,2) 28480 0491-0060 2 

(Attaching Parts) 
0400-0002 * GROMMET, rubber, 0.187 in. ID 73734 1656 2 

Coml * SCREW, machine, no. 6-32,0.250 in. flat head 2 
---x---

18 2110-0342 * FUSE,8 amp (F3) 00000 OBD 1 
19 1400-0084 * FUSE HOLDER (XF3) 00000 OBD 1 
20 2110-0365 * FUSE,4 amp (F2) 00000 OBD 1 
21 1400-0084 * FUSE HOLDER (XF2) 00000 OBD 1 
22 2110-0016 * FUSE,6amp (F1) 00000 OBD 1 
23 1400-0084 * FUSE HOLDER (XF1) 00000 OBD 1 
24 3101-1258 * SWITCH, toggle, SPDT (S3) 28480 3101-1258 1 
25 3101-1395 * SWITCH, pushbutton, DI DT-DB 76854 53-67280-121/AIM 2 
26 0791-60014 * INDICATOR PC ASSEMBLY (S1 ,2) 28480 0791-60014 1 
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1 26 

h----______ -___ -_- ..... ~------/------ri ________ _ 

If 

I f 
I 

18,19 20,21 22,23 24 

FRONT VIEW (DOOR CLOSED) 
COVER WITH FILTER REMOVED FOR CLARITY 

FRONT VIEW (DOOR OPEN) 

Figure 6-2. Front Panel Assembly, Parts Locations Diagram 
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Table 6-3. Upper Deck Assembly, Replaceable Parts 

FIGS! UNITS 
INDEX MFR PER 

NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY 

6-3- No Number UPPER DECK ASSEMBLY (9, figure 6-1) 1 
1 07901-60004 * READIWRITE CONTROL PC ASSEMBLY (A7) 28480 07901-60004 1 

(see figure 5-27) 
2 07901-60015 * AUXILIARY FUNCTION PC ASSEMBLY (A8) 28480 07901-60015 1 
3 07901-60006 * ENCODER PC ASSEMBLY (A9) (see figure 5-30) 28480 07901-60006 1 
4 07901-60002 * DRIVE CONTROL PC ASSEMBLY (Al0) 28480 07901-60002 1 

(see figure 5-32) 

5 07901-60005 * SECTOR CYLINDER PC ASSEMBLY (All) 28480 07901-60005 1 
(see figure 5-34) 

6 07901-60007 * I/O MULTIPLEX PC ASSEMBLY (A 12) (see figure 5-36) 28480 07901-60007 1 
7 07901-60010 * MOTHER BOARD PC ASSEMBLY (A5) (see figure 5-23) 28480 07901-60010 1 
8 07901-60003 * WRITE DRIVER/READ PREAMPLIFIER PC ASSEMBLY 28480 07901-60003 1 

(A6) (see figure 5-25) 
9 3101-1607 * SWITCH, sensitive (S8) 28480 3101-1607 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40,0.625 in. pan head 2 
Coml * WASH ER, split lock, no. 4 2 
Coml * WASH ER, flat, no. 4 2 

---x---
10 07900-40013 * CAM, UPPER HEAD 28480 07900-40013 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 6-32,0.438 in. pan head, 4 

w/ext-tooth 
Coml * WASHER, flat, no. 6 4 

---x---
11 07900-20056 * BAIL, cartridge 28480 07900-20056 1 
12 07900-20016 * RAIL, right 28480 07900-20016 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 8-32,0,750 in. skt head, cap 4 
Coml * WASHER, split lock, no. 8 4 

---x---
13 3160-0255 * FAN ASSEMBL Y (B2) 28480 3160-0255 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 6-32,0.312 in. pan head 4 
Coml * WASHER, split lock, no. 6 4 
Coml * WASH ER, flat, no. 6 4 

---x---
14 07901-00010 * BRACKET, TRANSFORMER 28480 07901-00010 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 10-32,2.750 in. pan head 4 
Coml * WASH ER, flat, no. 10 4 
Coml * NUT, hexagon, no. 10 4 

---x---
15 9100-3342 * TRANSFORMER, power (Tl) 28480 9100-3342 1 
16 07900-20062 * SPRING, HOLD-DOWN 28480 07900-20062 2 
17 3101-1617 * SWITCH, sensitive, spst (S6) 28480 3101-1617 1 
18 3101-1608 * SWITCH, sensitive, spst (S7) 28480 3101-1608 1 
19 07900-00074 * SPRING, BRACKET 28480 07900-00074 2 
20 07900-00060 * LINK, SUPPORT 28480 07900-00060 2 
21 3101-1617 * SWITCH, sensitive, spst (S5) 28480 3101-1617 1 
22 3101-0070 * SWITCH, slide, dpdt (S9) 28480 3101-0070 1 
23 07900-60054 * SECTOR TRANSDUCER 28480 07900-60054 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 8-32, 0.375 in. pan head 2 
Coml * WASHER, split lock, no. 8 2 
Coml * WASH ER, flat, no. 8 2 

---x---
24 07901-60028 * UNIT SELECT SWITCH ASSEMBLY (A 17) (see figure 5-41) 28480 07901-60028 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40,0.250 in. pan head 2 
Coml * WASH ER, split lock, no. 4 2 

---x---
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Table 6-3. Upper Deck Assembly. Replaceable Parts (Continued) 

FIG& UNITS 
INDEX MFR PER 34 35 36 37 9 

NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY 

6-3-
25 1530-1689 .. SPINDLE 28480 1530-1689 1 
26 07900-20065 .. CRASH STOP ASSEMBL Y 28480 07900-20065 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 8-32, 1.250 in. skt head, cap 2 33 
Coml .. WASHER, split lock, no. 8 2 

---x---
27 07900-40023 .. SPRING, crash stop 28480 07900-40023 2 

(Attaching Parts) 
Coml .. SCREW, machine, no. 4-40, 0.625 in. pan head 2 
Coml .. WASHER, split lock, no. 4 2 

---x--- 32 

28 07900-20008 .. RAIL, left 28480 07900-20008 1 
(Attaching Parts) 

Coml .. SCREW, machine, no. 8-32, 0.750 in. cap 4 
Coml .. WASHER, split lock, no. 8 4 31 

---x---
29 07900-20027 .. PIVOT BLOCK 28480 07900-20027 1 
30 07900-40025 .. DETENT, carriage 28480 07900-40025 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 6-32, 1.0 in. pan head 2 
Coml .. WASHER, split lock, no. 6 2 
Coml .. WASHER, flat, no. 6 2 

---x---
31 07901 -00041 .. BRACE, power regulator 28480 07901-00041 1 
32 3140-0761 "" MOTOR, drive (B1) 28480 3140-0761 1 

29 

(Attaching Parts) 
Coml "" SCREW, machine, no. 10-32,0.625 in. pan head 4 
Coml "" WASHER, split lock, no. 10 4 30 

Coml "" WASHER, flat, no. 10 4 
---x---

33 07901-60011 "" SERVICE AMP/REG PC ASSEMBLY (A4) (see figure 5·21) 28480 07901-60011 1 28 

34 0340-0761 "" BOOT, insulator, neoprene 28480 0340-0761 1 
35 0160-0762 * CAPACITOR, fxd, paper, 5 uF, ±10%, 370 Vdcw (C4) 28480 0160-0762 1 

(Attaching Parts) 
27 

Coml * SCREW, machine, no. 6-32,0.375 in. pan head 1 
Coml * NUT, hexagon, w/ext-tooth, no. 6 1 26 

---x---
36 1400-0189 "" CLAMP, capacitor 28480 1400-0189 1 
37 No Number .. CARRIAGE ASSEMBLY (see figure 6-6) 1 

25 

24 23 22 

7901-67 

Figure 6-3. Upper Deck Assembly. Parts Location Diagram 
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Table 6-4. Lower Deck Assembly, Replaceable Parts 

FIG& UNITS 
INDEX MFR PER 

NO. HPPARTNO. DESCRIPTION CODE MFR PART NO. ASSV 

64- No Number LOWER DECK ASSEMBLY (10, figure 6-1) 1 
1 0180-2475 .. CAPACITOR, fxd, elect, 52,000 uF, -10 +75%, 56289 36D7182-DOB 2 

25 Vdcw (Cl ,2) 
(Attaching Parts) 

Coml .. SCREW, machine, no. 8·32, 0.437 in. pan head 1 
Coml .. NUT, attached washer, ext-tooth, no. 8-32 1 

---x---
2 0180-1958 .. CLAMP, capacitor 28480 0180·1958 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 6-32,0.312 in. pan head 3 
Coml .. WASHER, flat, no. 6 3 

---x---
3 07901-00032 .. COVER, terminal block 28480 07901-00032 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 8-32, 0.750 in pan head 2 

---x---
4 0360-1689 .. TERMINAL BLOCK, (TB1) 28480 0360-1689 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 8·32, 0.687 in pan head 2 
Coml .. WASHER, lock, split, no. 8 2 
Coml .. WASHER, flat, no. 8 2 

---x---
5 1500-0314 .. BELT, DRIVE 28480 1500-0314 1 
6 07901-0000 1 .. GROUND STRAP 28480 07901-00001 1 
7 07901-20008 .. PU LLEY , spindle, 60 Hz 28480 07901·20008 1 

07901·20021 .. PULLEY, spindle, 50 Hz (used on option 001 only) 28480 07901-20021 1 
(Attaching Parts) 

Coml .. SCREW, no. 8-32,0.750 in. skt head, cap 3 
---x---

8 1906-0032 .. RECTIFIER, POWER (CR1,2) 28480 1902-0032 2 
(Attaching Parts) 

Coml .. SCREW, machine, no. 6·32,0.625 in. pan head 1 
Coml .. WASHER, split lock, no. 6 1 

---x---
9 1 3215-2000 1 .. GROUND BLOCK (TB2) 28480 13215-20001 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 6-32, 0.438 in. pan head, 2 

w/ext-tooth 
Coml .. WASHER, flat, no. 6 4 

---x---
10 07901-00036 .. COVER, motor control 28480 07901-00036 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 6-32, 1.25 in. pan head 2 
Coml .. WASHER, split lock, no. 6 2 
Coml .. WASHER, flat, no. 6 2 

---x---
11 07901-60008 .. MOTOR CONTROL PC ASSEMBLY 28480 07901·60008 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 6-32,0.312, pan head 4 

---x---
12 9100-3303 * LlNEFIL TER (FL1) 28480 9100-3303 1 

(Attaching Parts) 
Coml .. SCREW, machine, no. 8-32,0.75 in pan head, 4 

w/ext-tooth 
Coml .. WASHER, fiber, no. 8 (between filter and chassis) 4 
Coml .. WASHER, fiber, no. 8 (inside filter) 4 

---x---
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Table 6-4. Lower Deck Assembly, Replaceable Parts (Continued) 

FIG& UNITS 
INDEX MFR PER 

NO. HPPARTNO. DESCRIPTION CODE MFR PART NO. ASSY 14 13 

6-4-
13 1400-0745 " CLAMP, capacitor 28480 1400-0745 1 

(Attaching Parts) 0 

Coml " SCREW, machine, no. 6-32,0.375 in, pan head, 1 
w/ext-tooth 

Coml " WASHER, flat, no. 6 1 12 @ 

---x---
14 0180-2476 " CAPACITOR, fxd, AI-elect, 38,000 uF, -10 +75%, 56289 36D7162-DOB 1 

15 Vdcw (C3) @ 
15 No Number " IDLER PULLEY ASSEMBLY 1 

07901-20006 ""IDLER PULLEY 28480 07901-20006 1 
1410-0066 ""BEAR ING 28480 1410-0066 1 17 

1510-1161 ""RETAINING RING (bevel side out) 28480 1510-1161 1 
(Attaching Parts) 

Coml " SCREW, machine, no. 6-32,0.250 in. pan head 1 
Coml " WASHER, split lock, no. 6 1 

---x---
16 07901-00033 " CLIP, FILTER 28480 07901-00033 1 

(Attaching Parts) 
Coml " SCREW, self tapping, no. 6-32, 0.250 in. 1 
Coml " WASH ER, flat, no. 6 1 

---x---
17 3160-0250 " FAN ASSEMBLY 28480 3160-0250 1 

(Attaching Parts) 
Coml " SCREW, machine, no. 8-32, 0.250 in. pan head 4 

w/ext-tooth 
---x---

"* @ 

10~ d 16 

15 

I 
18 3150-0231 " AIR FILTER 28480 3150-0231 1 

(Attaching Parts) 
Coml " SCREW, machine, no. 10-32,0.750 in. skt head, cap 3 
Coml " WASHER, split lock, no.10 3 
Coml " WASHER, flat, no. 10 3 

---x---

7901-68 

Figure 6-4. Lower Deck Assembly, Parts Location Diagram 
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Table 6-5. Rear Panel Assembly, Replaceable Parts 

FIG& UNITS 
INDEX MFR PER 

NO. HPPARTNO. DESCRIPTION CODE MFR PART NO. ASSY 

6-5· No Number REAR PANEL ASSEMBLY (11, figure 6-1) 1 

1 0790 1-00035 * CLAM P, con nector 28480 07901-00035 1 
(Attaching Parts) 

Coml * SCREW, machine, no. 6-32,0.375 in. pan head 1 

Coml * WASHER, split lock, no. 6 1 

Coml * WASHER, flat, no. 6 1 

---x---
2 0790 1-60013 * TERMINATION PC ASSEMBLY 28480 07901-60013 1 

3 07901-80041 * I/O INTERCONNECT PC ASSEMBLY 28480 07901-80041 1 
4 07901-60033 * REAR PANEL 28480 07901-60033 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 6-32,0.375 in. pan head 12 
Coml * WASH ER, split lock, no. 6 12 

Coml * WASH ER, flat, no. 6 12 

---x---
5 8120-0050 * POWER CORD 28480 8120-0050 1 
6 0790 1-60009 * HEAT SINK ASSEMBLY 28480 07901-60009 1 

6-10 
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Table 6-6. Carriage Assembly, Replaceable Parts 

FIGS! UNITS 
INDEX MFR PER 

NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSV 

6-6- No Number CARRIAGE ASSEMBLY (37, figure 6-3) 1 
1 07901-40032 * HEAD CABLE CLAMP 28480 07901-40032 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40,0.375 in. pan head 2 
Coml * WASHER, split lock, no. 4 2 

---x---
2 07901-00029 * HEAD CABLE BRACKET 28480 07901-00029 1 

(Attached Parts) 
Coml * SCREW, machine, no. 4-40, 0.250 in. pan head 2 
Coml * WASHER, split lock, no. 4 2 

---x---
3 07900-40033 * ENCODER PLATE CLAMP 28480 07900-40033 2 

(Attaching Parts) 
4 Coml * SCREW, machine, no.2-56, 0.375 in. pan head 2 
5 Coml * WASHER, split lock, no. 2 2 
6 Coml * WASH ER, flat, no. 2 2 

---x---
7 1000-0276 * ENCODER PLATE 28480 1000-0276 1 
8 07900-60004 * DOWN HEAD ASSEMBLY 28480 07900-60004 1 
9 07900-6000 1 * UP HEAD ASSEMBLY 28480 07900-60001 1 

(Attaching Parts for items 8 and 9) 
10 0050-1660 * CLAMP, head 28480 0050-1660 1 
11 Coml * SCREW, machine, no. 4-40,1.0 in. hex head 2 
12 Coml * WASHER, split lock, no. 4 2 

---x---
13 1410-1023 * BEARING 28480 1410-1023 5 

(Attaching Parts) 
07900-20077 * SPACER 28480 07900-20077 1 

0570-1153 * SCREW, SHOULDERED 28480 0570-1153 1 
---x---

14 07900-40026 * CRASH STOP WEDGE 28480 07900-40026 2 
15 07901-60022 * COIL LEAD ASSEMBLY 28480 07901-60022 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40, 0.438 in. cap head 1 

---x---
16 1410-1023 * BEARING 28480 1410-1023 2 
17 07900-20012 * SHAFT, bearing 28480 07900-20012 2 
18 0510-0045 * RETAINING RING 28480 0510-0045 4 
19 07900-00006 * SPRING, PRELOAD 28480 07900-00006 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40, 0.250 in. pan head 2 
Coml * WASHER, split lock, no. 4 2 

---x---
20 07900-20014 * ENCODER PLATE HOLDER 28480 07900-20014 1 

(Attaching Parts) 
Coml * SCREW, machine, no. 4-40, 0.375 in. hex head 2 
Coml * WASHER, split lock, no. 4 2 

---x---
21 07901-60018 * LINEAR MOTOR COIL L4 28480 07901-60018 1 
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Figure 6-6 . . CarrIage Assembl y, Parts Locat' IOn Diagram 
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Table 6-7. Reference Designations and Abbreviations 

REFERENCE DESIGNATIONS 

A = assembly K = relay TB = terminal board 
B = motor, synchro L = inductor TP = test point 
BT = battery M = mewr U = integrated circuit, non-
C = capacitor P = plug connector repairable assembly 
CB = circuit breaker V = vacuum tube, Q = semiconductor device 
CR = diode other than diode or photocell, etc_ 
OL = delay line integrated circuit VR = voltage regulator 
OS = indicator W = jumper wire 
E = Misc electrical parts R = resistor X = socket 
F = fuse RT = thermistor y = crystal 
FL = filter S = switch Z = tuned cavity, network 
J = receptacle connector T = transformer 

ABBREVIATIONS 

A = amperes gra = gray PCA = printed-circuit assembly 
ac = alternating current grn = green PWB = printed-wiring board 
Ag = silver phh = phillips head 

AI = aluminum H = henries pk = peak 
pop = pea k-to-pea k 

ar = as required Hg = mercury pt = point 
adj = adjust hr = hourIs) prv = peak inverse voltage 
assy = assembly Hz = hertz PNP = positive-negative-positive 

hdw = hardware pwv = peak working voltage 
b = base hex = hexagon, hexagonal porc = porcelain 
bp = bandpass posn = position (s) 
bpi = bits per inch ID = inside diameter pozi = pozidrive 
blk = black IF = intermediate frequency 
blu = blue in. = inch, inches rf radio frequency brn = brown = 
brs = brass I/O = input/output rdh = round head 
Btu = British thermal unit int = internal rms = root-mean~square 
Be Cu = beryllium copper incl = include(s) = reverse working voltage rwv 

insul = insulation, insulated 
rect = rectifier 

cpi = characters per inch impgrg = impregnated 
r/min = revolutions per minute 

coli = collector incand = incandescent 

clockwise ips = inches per second RTL = resistor-transistor logic cw = 
ccw = counterclockwise 

kilo (103 ), kilohm k = cer = ceramic s = second 
com = common Ip = low pass SB,TT = slow blow 
crt = cathode-ray tube Se = selenium 
CTL = complementary-transistor m = milli (10-3 ) 

Si = silicon 
logic M = mega (106 ), megohm = silicon controlled rectifier cath = cathode scr 

My = Mylar 
Cdpl = cadmium plate mfr manufacturer sst = stainless steel = 
comp = composition = momentary stl = steel mom 
conn = connector mtg = mounting spcl = special 
compl = complete misc = miscellaneous spdt = single-pole, double-throw 

met. ox_ = metal oxide spst = single-pole, single-throw 
dc = direct current mintr = miniature 
dr = drive 
OTl = diode-transistor logic n = nano (10-9 ) Ta = tantalum 
depc = deposited carbon nc = normally closed or no td = time delay 
dpdt = double-pole, double-throw connection Ti = titanium 
dpst = double-pole, single-throw Ne = neon tgl = toggle 

no. = number thd = thread 
em = emitter n.o. = normally open tol = tolerance 
ECl = emitter-coupled logic np = nickel plated TTL = transistor transistor logic 
ext = external NPN = negative-positive-negative 
encap = encapsulated NPO = negative-positive zero (zero 
elctlt = electrolytic temperature coefficient) U(Il) = micro (10-6 ) 

NSR = not separately replaceable 
F = farads NRFR = not recommended for field V = volt(s) 
FF = flip-flop replacement var = variable 
flh = flat head vio = violet 
flm = film 00 = outside diameter Vdcw = direct current working volts 
fxd = fixed aBO = order by description 
filh = fillister head orn = orange W = watts 

ovh = oval head ww = wirewound 
G = giga (109 ) oxd = oxide wht = white 
Ge = germanium WIV = working inverse voltage 
gl = glass p = pico (10-12 ) 

gnd = ground(ed) PC = printed circuit yel = yellow 
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CODE 
NO. 

00853 

01121 
01295 

02735 

03508 

04713 

05397 

07263 

08806 

12040 
28480 
56289 
70903 
71400 

Replaceable Parts 

Table 6-8. Code List of Manufacturers 

The following code numbers are from the Federal Supply Code for Manufacturers 
Cataloging Handbooks H4-1 and H4-2, and the latest supplements. 

MANUFACTURER ADDRESS 

Sangamo Electric Co., 
Pickens Div ......................... Pickens, S.C. 

Allen Bradley Co .................... Milwaukee, Wis. 
Texas Instruments Inc., Semiconductor 

Components Div .................... Dallas, Texas 
RCA Solid State & Receiving 

Tube Div ........................ Somerville, N.J. 
G.E. Co., Semiconductor 

Prod. Dept ....................... Syracuse, N.Y. 
Motorola Semiconductor 

Prod. Inc ......................... Phoenix, Ariz. 
Union Carbide Corp., 

Elect. Div ....................... New York, N.Y. 
Fairchild Camera & I nst. Corp., 

Semiconductor Div ............. Mountain View, Cal. 
G.E. Co., Miniature 

Lamp Dept ...................... Cleveland, Ohio 
National Semiconductor Corp .......... Danbury, Conn. 
Hewlett-Packard Co .................. Palo Alto, Cal. 
Sprague Electric Co .................. N. Adams, Mass. 
Belden Corp .......................... Chicago, III. 
Bussmann Mfg. Div., 

McGraw-Edison Co .................. St. Louis, Mo. 

CODE 
NO. 

71785 

72136 

72982 
75915 
76854 

77342 

79727 

80131 

81640 

82142 

86684 
92966 
98978 

99800 

MANUFACTURER ADDRESS 

Cinch Mfg. Co. Div., 
TRW Inc .................... Elk Grove Village, III. 

Electro Motive Mfg. Co. 
Inc .......................... Willimantic, Conn. 

Erie Technological Prod. Inc ................. Erie, Pa. 
Littelfuse Inc. . ..................... Des Plaines, III. 
Oak Mfg. Co. Div., Oak Electro/ 

Netics Corp ...................... Crystal Lake, III. 
American Machine & Foundry Co., Potter & 

Brumfield Div ..................... Princeton, Ind. 
Continental-Wirt Electronics 

Corp ........................... Philadelphia, Pa. 
Electronic Industries Associa-

tion .......................... Washington, D.C. 
Control Switch Div., Controls Co. of 

America ........................... Folcroft, Pa. 
Airco Speer Elect. 

Company ........................... DuBois, Pa. 
RCA Electronic Components ............ Harrison, N.J. 
Hudson Lamp Co ...................... Kearny, N.J. 
International Elect. Research 

Corp. . ........................... Burbank, Cal. 
Delevan Electronics Corp ............. E. Aurora, N.Y. 
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LOGIC SYMBOLOGY. 

A-1. INTRODUCTION. 

A-2. This appendix covers basic logic information and 
symbology as used in this manual and related manuals. 

A-3. LOGIC STATES. 

A-4. The logic signals are always in one of two possible 
states, a "1" or a "0." These two states are also referred to 
as high (H) or low (L). The high and low states reflect the 
relative voltage levels of the signals; the high state is always 
relatively more positive than the low state. Note that both 
states may have actual voltage values that are positive, or 
both may be absolutely negative; the significance is in the 
relative levels of the two states. In the text of the manuals, 
logic states are normally described as "high" or "low." 

A-5. The "not" bar associated with signal names is used 
to indicate whether the "active" state of the signal is high or 
low. For example, if the presence of data on a signal line is 
represented by a low signal, the signal name for the line 
might be "not" Data 1; if a signal clears the output register 
when the signal is low, the signal might be described as 
"not" Clear Output Register (COR). The "not" bar must 
be considered an integral part of the signal name; this means 
that there are high states for "not" signals and low states 
for "not" signals, just as there are high and low states for 
signals without the "not" bar. 

A-6. lOGIC SYMBOLOGY. 

A-7. Three basic symbol shapes distinguish the major 
classes of logic circuits depicted in this manual. These are 
gates, regenerative switching elements, and .amplifiers. Each 
symbol and a brief explanation of its operation is given in 
the following paragraphs. 

A-B. In addition to the basic symbols, a general multi
purpose symbol is used wherever a standardized logic sym
bol does not exist. A brief explanation of this multipurpose 
symbol is included. 

A-g. INVERSION. 

A-10. Logic inversion is indicated by an inversion dot at 
the input or output of a logic symbol. When this dot appears 
at the input of a logic symbol, the input will be effective 
when the input signal is low. When the dot appears at the 
output of a logic symbol the output will be of the opposite 
state to what would be delivered if the dot were not present. 

A-11. GATES. 

A-12. A gate is a circuit that produces a binary output 
when certain input conditions are met. The gate symbol has 
input lines connecting to one side of the symbol, and out
put lines connecting to the other side, as shown in figure 
A-l. Since the inputs and outputs are easily identifiable, 
the symbol can be shown left-facing, right-facing, or facing 
up or down. 

A-13. There are four basic types of gates: "and," "or," 
"nand," and "nor," each named for the logic function that 
it performs. Each of these gates is described in the following 
paragraphs. In addition, a brief explanation of an "expander" 
gate is given following the descriptions of the basic logic gates. 

INPUTS OUTPUT INPUTS OUTPUT 

7900-105A 

Figure A-l. Gate Symbols 

A-14. "AND" GATE. 

A-15. The "and" gate shown in figure A-2 performs a 
logical "and" function. It will produce a high output only 
when all of the input lines are high. Input A and input Band 
input C must be high for a high output to be generated. 

:=0 D 

A B C D 

L L L L 
L L H L 
L H L L 
L H H L 
H L L L 
H L H L 
H H L L 
H H H H 

7900-106 

Figure A-2. Three-Input "And" Gate Logic Symbol 
and Truth Table 

A-1 
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A-l6. "OR" GATE. 

A-l7. The "or" gate performs a logical "or" function. It 
produces a high output when one or more inputs are high. 
The truth table in figure A-3 shows the various states of a 
three-input "or" gate. 

A 

L 
L 
L 
L 
H 
H 
H 
H 

79OO-107A 

~=[)-o 
B C 0 

L L L 
L H H 
H L H 
H H H 
L L H 
L H H 
H L H 
H H H 

Figure A-3. Three-Input "Or" Gate Logic 
Symbol and Truth Table 

A-l8. "NAND" GATE. 

A-l9. The "nand" gate is similar to the "and" gate de
scribed previously, except that its output is inverted. The 
gate generates a low output when all inputs are high. The 
various states of a three-input "nand" gate are shown in the 
truth table in figure A-4. 

7900-108 

A-20. 

A D B 0 

C 

A B C 0 

L L L H 
L L H H 

L H L H 

L H H H 
H L L H 
H L H H 
H H L H 
H H H L 

Figure A-4. Three-Input "Nand" Gate Logic 
Symbol and Truth Table 

"NOR" GATE. 

A-21. The "nor" gate is identical to the "or" gate de
scribed previously, except that its output is inverted. The 
gate generates a low output when one or more inputs are 
high. The various states of a three-input "nor" gate are 
shown in the truth table in figure A-5. 

A-2 

A 

L 
L 
L 
L 
H 
H 
H 
H 

7900-109A 

A D-0 B 

C 

B C 0 

L L H 
L H L 
H L L 
H H L 
L L L 
L H L 
H L L 
H H L 

Figure A-5. Three-Input "Nor" Gate Logic 
Symbol and Truth Table 

A-22. "EXCLUSIVE OR" GATE. 

7901A 

A-23. The "exclusive or" gate is a variation of the basic 
"or" gate. It has two or more input signals. The output is 
high when only one input is high. The truth table in figure 
A-6 shows the functioning of a three-input exclusive "or" 
gate. 

A 

~D-0 B 

c 

A B C 0 

L L L L 
L L H H 
L H L H 
L H H L 
H L L H 
H L H L 
H H L L 
H H H L 

7900-1 lOA 

Figure A-6. Three-Input "Exclusive Or" Gate Logic 
Symbol and Truth Table 

A-24. EXPANDER GATE. 

A-25. The expander gate provides a means for increasing 
the number of inputs to a gate. Figure A-7 shows a simplified 
method of illustrating this type of gate, and figure A-8 shows 
the actual connections between the gates involved. The X 
and X outputs of the expander gate are not logical opposites, 
but they do carry a voltage differential with respect to each 
other. When one or more inputs to the expander gate are 
low, there is a voltage difference of a few volts between X 
and X. When all inputs to the expander gate are high, the 
voltage difference decreases; the two outputs of the ex
pander then act as a high input to the expanded gate. The 
actual output-voltage differential of the expander gate de
pends on the type used. 
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A-26. When more than one expander gate is used, the 
gate outputs are connected as in parallel, as shown by the 
dashed lines in figure A-S. 

7900-112A 

7900-113A 

EXPANDED GATE 

EXPANDER GATE 

Figure A-7. Simplified Expander Gate 
Logic Symbol 

EXPANDED GATE 

A---I 

8---1 

C---I 

Figure A-S. Actual Expander Gate 
Logic Symbol 

A-27. ENCODING GATE. 

A-2S. The encoding gate (figure A-9) has one input and 
multiple outputs. When the input is high, all outputs (B, C, 
and D) are high. When the input is low, the outputs are 
either low or high, in accordance with the state of the logic 
element to which each is connected. 

A-29. A typical circuit for an encoding gate is shown in 
figure A-lO. With A high, all diodes conduct and all outputs 
are clamped high. With A low, each diode is practically an 
open circuit, and points B, C, and D assume the voltage level 
of the circuit to which each is connected. 

7900-114 

7900-115 
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A~[~--+--) : 

Figure A-9. Three-Input Encoding Gate, 
Logic Symbol 

.. -----8 

A----~~----~ "'---C 

_------D 

Figure A-lO. Typical Encoding Gate Circuit 

A-3D. MUL TIVIBRATORS. 

A-31. The multivibrators described here are of four main 
types: flip-flops, Schmitt trigger circuits, one-shot multivi
brators, and free-running multivibrators. All furnish a binary 
output. However, unlike gate circuits, the duration of a 
multivibrator output signal is not dependent on the dura
tion of an input signal. 

A-32. The basic logic symbol for a multivibrator is a rec
tangle as shown in figure A-l1. Letters in the symbol indi
cate the type of multivibrator. The rectangle is divided hor
izontally, with the upper portion representing the "set side" 
and the lower portion representing the "clear side." The 
multivibrator is considered set when the output from the set 
side is high. It is considered cleared when the output from 
the clear side is high. To avoid confusion, the symbol is 
always oriented as shown in figure A-ll; inputs on the left, 
outputs on the right. 

SET SIDE 

INPUTS OUTPUTS 
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Figure A-l1. Basic Logic Symbol Multivibrator 
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A-33. FLIP-FLOP. 

A-34. The symbol for a flip-flop is shown in figure A-l2. 
The letters "FF" preceded by the name of the flip-flop dis
tinguish this symbol from other types of multivibrators. Ad
ditional identification, described later, identifies the particu
lar type of flip-flop. 

A-35. A flip-flop is a bistable switching device; an ex
ternal signal is required to set the flip-flop and another to 
clear it. The flip-flop remains in its current state until 
switched to the opposite state by the appropriate external 
signal. Various forms of flip-flops exist, of which seven are 
described here: the R-S (reset-set), clocked R-S, J-K, clocked 
J-K, toggle, latch, and delay flip-flops. 
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DIRECT SET 

INTT 

SET ----f--'--.......-II---_ SET OUTPUT 

CLOCK ---il C FF 
CLEAR ----LI--r-__ -1~t---- CLEAR OUTPUT 

I 
DIRECT CLEAR 

INPUT 

Figure A-l2. General Flip-Flop Logic Symbol 

A-36. R-S FLIP-FLOP. The symbol for the R-S flip-flop 
as shown in figure A-l3 can be recognized by the fact that 
there is no information in the symbol identifying it as one 
of the other six types. The R-S flip-flop has a minimum of 
two input terminals (A and B in figure A-l3) and one or 
two output terminals Q and Q. One or two additional input 
terminals, C and D, may be used. 

A-37. The R-S flip-flop is set by a high input at A (as
suming no inverting dot at this point). It can also be set by a 
high input at C, if this input terminal is present. The flip
flop is cleared by a high input at B or D. Figure A-l3 in
cludes a truth table, showing the flip-flop outputs resulting 
from various input conditions. 

A 

L 
H 
L 
H 
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C 

:=-j 
: I 

FF Q 

Q 

D 

INPUT OUTPUT 

B 0 I 5 

L No Change 

L H 

I 
L 

H L H 
H I ndeterm inate 

I 

Figure A-l3. R-S Flip-Flop, Logic Symbol, 
and Truth Table 
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A-3S. After being set or cleared, the R-S flip-flop remains 
in that condition after termination of the set or clear pulse. 
If the flip-flop is either set or clear and it receives an input 
to place it in the existing state no change takes place in the 
state of the flip-flop. 

A-39. Simultaneous high set and clear input signals norm
ally. are not permitted, and circuit design usually prevents 
occurrence of this condition at a time when the flip-flop 
outputs are used. If simultaneous set and clear inputs are re
ceived, both outputs of the flip-flop are high for the dura
tion of the simultaneous inputs. The eventual state of the 
flip-flop is determined by the input that remains longest in 
the activating condition. 

A-40. CLOCKED R-S FLIP-FLOP. The clocked R-S flip
flop is similar to the R-S flip-flop, but it has a clock pulse 
input as shown in figure A-l4. The logic symbol can be rec
ognized by the letter "C" at this inPl:lt terminal. At the 
positive-going transition of the clock pulse, the flip-flop be
comes set if input A is high, or it becomes clear if input B is 
high (assuming no inverting dot at the clock pulse input 
terminal). If inputs A and B are both low during the clock 
pulse, the flip-flop does not change state. It is not permis
sible that A and B both be high when the positive-going 
clock pulse transition. takes place. 

~ ---~I C --F-F-1-____ ~ 

A-.J 
B 

C I~ U~ 
Q l 
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Figure A-14. Clocked R-S Flip-Flop, Logic Symbol, 
and Switching Waveforms 

A-41. When the clocked R-S flip-flop has an inverting 
dot at the clock pulse input (figure A-l5), the negative
going transition of the clock pulse is the transition that 
is effective in setting or clearing the flip-flop. 
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~ -------1 C __ F_F_~ ____ ~ 

A~ 

B 

c tU tU 
Q 
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Figure A-15. R-S Flip-Flop with Inverted Clock Input, 
Logic Symbol, and Switching Waveforms 

A-42. In some cases the clocked R-S flip-flop has a set 
and clear input at the top and bottom of the logic symbol 
(inputs D and E, figure A-16). These inputs are independent 
of the clock pulse, and are referred to as the direct set and 
direct clear inputs. They function as a result of a high or 
low level, rather than a positive- or negative-going transition. 
An inverting dot at the direct set or clear input indicates that 
a low level is required to set or clear the flip-flop. No dot in
dicates that a high level is required. The direct set and clear 
inputs are also used on other types of flip-flops. 

0 

I 
A Q 

C Ie FF J 

B J Q 

I 
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Figure A-16. Logic Symbol for Clocked R-S Flip-Flop 
with Direct Set and Direct Clear Inputs 

A-43. TOGGLE FLIP-FLOP. The symbol for the toggle 
flip-flop as shown in figure A-17 can be recognized by the 
letter "T" in the symbol. This flip-flop has a single input. If 
there is no inverting dot at this input, each time the input 
signal becomes high, outputs Q and Q change state. Since 
two inputs are required to produce one complete cycle of 
the output, the toggle flip-flop functions as a divide-by-two 
element, and is commonly used in groups in counting cir
cuits, with the output of one flip-flop driving the next. Fig
ure A-17 shows the switching waveforms for one flip-flop. 

Logic Symbology 

A -----II T --F-F_i-____ ~ 

Q 

7900-122 

Figure A-17. Toggle Flip-Flop Logic Symbol and 
Switching Waveforms 

A-44. If a toggle flip-flop symbol has an inverting dot at 
the input connection, the flip-flop changes state at the 
negative-going transition of the input. The symbol and wave
forms for this type of flip-flop are shown in figure A-1S. 

A ----.t T --FF-i-____ ~ 

Q 

7900-123 

Figure A-1S. Toggle Flip-Flop with Inverted Input, Logic 
Symbol, and Switching Waveforms 

A-45. J-K FLIP-FLOP. In the J-K flip-flop, simultaneous 
high inputs for both set and clear will reverse the existing 
state of the flip-flop. This requires some method of storing 
two conditions, the previous output state and the new out
put state, until the clock pulse time. The set and clear inputs 
are labeled J and K respectively. In order to provide the nec
essary output storage the flip-flops are combined in a dual
rank configuration, together with the necessary gates to 
form a single logic element. For simplicity the internal dual
rank arrangement of the flip-flop is not usually shown. (See 
figure A-19.) 
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: ~ ~ --FF-i-___ ~ 
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Figure A-19. J-K Flip-Flop Logic Symbol 

A-46. CLOCKED J-K FLIP-FLOP. The clocked J-K flip
flop as shown in figure A-20 is similar to the clocked R-S 
flip-flop. However, simultaneous set and clear inputs to the 
J-K flip-flop are permissible. Under these conditions, the 
J-K flip-flop changes its state at the occurrence of each 
positive-going clock pulse transition. With an inverting dot 
at the clock pulse input, the flip-flop changes state at the 
negative-going clock pulse transition. If both J and K inputs 
are high, the flip-flop will toggle when a clock pulse is 
received. 

A 

t~ I 
FF Q 

C 
B Q 

INPUT 
INITIAL FINAL 

OUTPUT" OUTPUT"" 

A B Q I Q Q I 
H H L 

.1 
H H I H H H L L 

L L Either No Change 
H L Either H 

I L H Either L 

"Before clock pulse transition. 
"" After clock pulse transition. 
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Figure A-20. Clocked J-K Flip-Flop Logic 
Symbol and Truth Table 

Q 

L 
H 

L 
H 

A-47. The J-K flip-flop can also be operated with one 
high input and one low input. It then functions in the same 
manner as the clocked R-S flip-flop. 

A-48. Figure A-20 includes a truth table showing opera
tion of the J-K flip-flop. Note that with both inputs high at 
the time of clock pulse transition, the final state of the flip
flop (after clock pulse transition) depends on the state before 
the transition. With only one input high, the initial state of 
the flip-flop is immaterial. 

A-49. In some cases the J-K flip-flop consists of two sep
arate flip-flops, with the output of one applied to the input 
of the other. Usually, a single flip-flop logic symbol is used 
to illustrate this circuit. The clock pulse inverting dot, or the 
lack of it, indicates the clock pulse transition that affects 
the output flip-flop of the pair. 

A-50. LATCHING FLIP-FLOP. The latching flip-flop 
shown in figure A-21 can be recognized by the letter "L" in 

A-6 
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the symbol. The flip-flop has a clock input and a data 
input. Although the logic symbol shows two input-signal 
connections to the flip-flop, in reality there is only a single, 
physical data input connection to the flip-flop. This single 
input separates inside the integrated circuit pack to form 
the two inputs shown. After separation, one input is in
verted (indicated by the inverting dot) before application to 
the flip-flop. 

~ ---4IH~---f'~-~FF:-I---- Q 

~ 1----0 t..--__ ----J 

A 

C 

Q 
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Figure A-21. Latching Flip-Flop Logic Symbol 
and Swi tching Waveforms 

A-51. The set-side input is responsive to high signal levels 
at A in figure A-22, and the clear input is responsive to low 
signal levels at A. If there is no inverting dot at the clock in
put, this response takes place when the clock pulse is high. 
While the clock pulse remains high, the outputs follow any 
changes in the logic level at A as these changes take place. 
When the clock pulse becomes low, the flip-flop retains its 
current state, and no longer responds to changes of the input 
signal. 
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A 

C 

Q --.J 
o~ ....... __ --, 

Figure A-22. Delay Flip-Flop Logic Symbol 
and Switching Waveforms 
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A-52. If the clock input connection of a latching flip-flop 
has an inverting dot, the flip-flop responds to the input sig
nal while the clock pulse is low. 

A-53. DELAY FLIP-FLOP. The delay flip-flop shown in 
figure A-22 is identified by a letter "D" inside the flip-flop 
symbol. This type of flip-flop is similar to the latching flip
flop, except that it responds to the input signal only at the 
transition of the clock pulse. The delay flip-flop thus does 
not follow changes in the input signal as these changes take 
place. 

A-54. GATE FLIP-FLOP. The gate flip-flop is made up 
of two logic gates, connected as shown in figure A-23. The 
number of inputs to each gate can vary from that shown. 
The flip-flop can also be made up of two "nor" gates. The 
circuit may have a set output, a clear output, or both. 

A-55. The gate flip-flop functions like an R-S flip-flop, 
but it has the advantage that it can "or" inputs without the 
addition of a separate "or" gate. Another reason for use of 
the gate flip-flop is that if two spare gates are available in 
integrated circuits on a circuit card, they can be employed 
as an R-S flip-flop without the need to add another inte
grated circuit to the card. 

A-56. If the flip-flop is made up of two "nand" gates, as 
in figure A-23, it is set by a low input at either A or B. Sim
ilarly, it is cleared by a low input at C or D. When the flip
flop is in the quiescent state (not undergoing transition), 
the inputs at A, B, C, and D are all high. 
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Figure A-23. "Nand" Gate Flip-Flop, 
Logic Symbol 

A-57. A "nor" gate flip-flop is shown in figure A-24. In 
this type of flip-flop all inputs are low when the device is 
in the quiescent state. A high input at A sets the flip-flop, 
and a high input at B clears it. The outputs cross in the il
lustration in order to align the set and clear inputs with the 
set and clears outputs, respectively. 

Logic Symbology 

A-58. In most circuits using the "nand" or "nor" gate 
flip-flop, input signals are such that the flip-flop does not 
receive high set and clear input signals simultaneously. If 
circuit design does permit this to occur, both the set- and 
the clear-side outputs are high for the duration of the con
dition. The eventual state of the flip-flop is determined by 
the input that remains longest in the activating condition. 

,-------------, 
I I 
1 I 

A 

~--Q 

I 
I 

'----1-- 6 

B I 
I I L __________ -.J 
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Figure A-24. "Nor" Gate Flip-Flop Logic Symbol 

A-59. SCHMITT TRIGGER CIRCUIT. 

A-60. The Schmitt trigger circuit shown in figure A-25 
can be identified by the letters "ST" appearing in the logic
diagram symbol. Like the various types of flip-flops this cir
cuit is a two-state device which does not perform a Boolean 
function. It serves for level sensing or signal squaring. It may 
have a set-side output, a clear-side output, or both. 

A-61. When the input voltage at A is below a certain level, 
the Schmitt trigger is in the clear state. When the input volt
age rises above the reference level, the trigger assumes the 
set state. Circuit constants establish the reference level. 

A IL-__ S_T_.J-___ ~ 

7900-130 

Figure A-25. Schmitt Trigger Circuit Logic Symbol 
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A-62. Switching between states takes place rapidly, and 
the Schmitt trigger is therefore useful for squaring signals 
that have poor rise and fall times. It can produce a square
wave from a sine wave. Other uses of the Schmitt trigger are 
voltage level restoration, and detection of the rise of the in
put signal above a given level. 

A-63. ONE-SHOT MULTIVIBRATOR. 

A-64. The one-shot multivibrator (figure A-26) is a mono
stable switching element, used to produce a pulse of pre
determined duration. The device is triggered into its unstable 
state by an external signal. It returns to the stable state after 
a time interval determined by circuit constants. 

A IL-__ O_s_...r---- ~ 

7900-131 

Figure A-26. One-Shot Multivibrator Logic Symbol 

A-65. If there is no inverting dot at the input, triggering 
is accomplished when input A undergoes a positive-going 
transition. If there is an inverting dot, a negative-going trans
ition is required. The one-shot multi vibrator may have a set
side output, a clear-side output, or both. 

A-66. The symbol for the one-shot multivibrator is al
ways drawn with the orientation shown in figure A-26, with 
the input at the left and the output or outputs at the right. 

A-67. FREE-RUNNING MULTIVIBRATOR. 

A-68. The free-running multivibrator shown in figure A-
27 can be distinguished by the letters "MV" appearing in 
the symbol. This device produces trains of complementary 
pulses at Q and Q. Pulse width is determined by circuit 
constants. 

A 1L-__ M_V_....r---- ~ 
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Figure A-27. Free-Running Multivibrator Logic Symbol 
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A-69. In some instances a control signal is applied to the 
free-running multivibrator. If there is no inverting dot at the 
signal input to the symbol, the multivibrator runs when the 
control signal is high, and stops when the signal is low. When 
it is stopped, the multivibrator is in the clear condition. If 
there is an inverting dot at the control signal input, a low in
put is required to bring the multivibrator into operation. 
This type of multivibrator is in the set condition when it is 
not running. 

A-70. Figure A-28 shows typical waveforms for a con
trolled free-running multivibrator that runs when the con
trol signal is high. The high and low portions of the output 
waveforms need not be of equal duration. 

A-71. The symbol for the free-running multivibrator is 
always drawn with the orientation shown in figure A-28, 
with the input (if any) at the left, and the output or outputs 
at the right. 

A 

Q_--, 
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Figure A-28. Input and Output Waveforms of Controlled 
Free-Running Multivibrator 

A·72. AMPLIFIER. 

A-73. The symbol for an amplifier is shown in figure A-29. 
A differential amplifier is illustrated in figure A-30. Like 
gates, these symbols may be oriented in any of four positions. 

INPUT ---I~>--- OUTPUT 

V 
7900-134 

Figure A-29. Amplifier Logic Symbol 

7900-135 

Figure A-30. Differential Amplifier Logic Symbol 
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A-74. In most instances, the amplifier symbol has a non
binary input. A circuit which restores the voltage level of a 
binary input, or which furnishes a low-impedance output 
from a binary input, is indicated by a one-input "and" gate 
symbol. An inverting dot at the output of an amplifier sym
bol indicates that the amplifier inverts the input signal. 

A-75. Figure A-31 is the symbol for a phase splitter. 

A--{>=: 
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Figure A-31. Phase-Splitter Logic Symbol 

A-76. MULTIPURPOSE LOGIC SYMBOL. 

A-77. The multipurpose logic symbol is used to indicate 
a logic function that has not received a standardized logic 
symbol. The multipurpose symbol is also used to depict 
multiple logic elements that act together to perform a single 
overall logic function such as decoding, data storage, or 
counting. The symbol shown in figure A-32 may be of vary
ing proportions (mostly commonly 2:1 or 1:2), but rec
tangular in shape. The symbol includes a descriptive name 
indicating the overall logic function performed. All active 
inputs should be labeled to indicate the effect on the overall 
function. Other descriptive information may be included as 
needed. 

Logic Symbology 
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Figure A-32. Multipurpose Logic Symbol 

A-78. Examples of nonstandard symbols are given in fig
ure A-33. Figure A-33a shows a binary-to-octal decoder. 
Figure A-33b shows a four-bit up/down counter. 

Figure A-33. Nonstandard Logic Symbols 
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AUSTRALIA Private ltd., Co. Tel: 2 39 55 Rm. 603 3, Rawalpindi Cable: HEWPACK Taipei 
Hewlett-Packard Australia P. O. Box 718 

Telex: 379 2-Chome Tel: 41924 
Pty. Ltd. 58/59 Cunningham SI. Cable: BLUESTAR IZUMI-CHO, Cable: FEMUS Rawalpindi THAILAND 

22-26 Weir Street Addis Ababa Blue Star, Ltd. Mito, 310 
PHILIPPINES 

UNIMESA Co., Ltd. 
Glen Iris, 3146 Tel: 12285 1B Kaiser Bungalow Tel: 0292·25-7470 Chongkoinee Building 
Victoria Cable: ASACO Addisababa Oindli Road Electromex Inc. 56 Suriwongse Road 
Tel: 20-1371 (6 lines) Jamshedpur, India KENYA 5th Floor, Architects Bangkok 
Cable: HEWPARD Melbourne HONG KONG Tel: 38 04 Kenya Kinetics Center Bldg. Tel: 37956, 31300, 31307, 
Telex: 31 024 Schmidt & Co. (Hong Kong) Ltd. Cable: BLUESTAR P.O. Box 18311 Ayala Ave., Makati, Rizal 37540 

i5~'I,B~~in~~~s Building 15th Floor INDONESIA . 
Nairobi, Kenya C.C.P.O. Box 1028 Cable: UNIMESA Bangkok 

Hewlett-Packard Australia Tel: 57726 Makati, Rizal 
Pty. Ltd. 10 Chater Road Bah Bolon Trading Coy. N.V. Cable: PROTON Tel: 86-18-87, 87·76-77 UGANDA 

Corner Bridge & West Streets HO~g Kong Olalah Merdeka 29 
KOREA 

Cable: ELEMEX Manila Uganda Tele-Electric Co., Ltd. 
Pymble, New South Wales, 2073 Tel: 240168, 232735 Bandung P.O. Box 4449 
Tel: 449 6566 Cable: SCHMIDTCO Hong Kong Tel: 4915; 51560 Amtraco Corpo ration SINGAPORE Kampala 
Cable: HEWPARD Sydney Cable: ILMU Industrial Products Div. Mechanical and Combustion Tel: 57279 
Telex: 21561 INDIA Telex: 08-809 Seoul P.O. Box 1103 Engineering Company Ltd. 

Cable: COMCO Kampala 
Blue Star Ltd. 8th floor, DaeKyung Bldg. 9, Jalan Kilang 

Hewlett-Packard Australia Kasturi Buildings 
IRAN 107 Sejong Ro Red Hill Industrial Estate VIETNAM Pty. Ltd. Jamshedji Tata Rd. 
Multicorp International Ltd. Chongro-Ku, Seoul Singapore, 3 

97 Churchill Road Bombay 20BR, India Avenue Soraya 130 Tel: 73-8924-7 Tel: 642361-3; 632611 
Peninsular Trading Inc. 

P.O. Box 1212 P.O. Box H-3 Prospect 5082 Tel: 29 50 21 Cable: AMTRACO Seoul Cable: MECOMB Singapore 
South Australia Telex: 3751 

Teheran 216 Hlen-Vuong 

Tel: 65-2366 Tel: 83 1035-39 LEBANON Hewlett-Packard Far East saigon 

Cable: HEWPARD Adelaide 
Cable: BLUEFROST 

Cable: MULTICORP Tehran Constantin E. Macridis Tel: 20-805, 93398 Area Office 
Blue Star Ltd. Telex: 2893 mci tn P.O. Box 7213 P.O. Box 87 Cable: PENTRA, SAIGON 242 

Hewlett Packard Australia Band Box House RI-Beirut Alexandra Post Office 
Pty. Ltd. ISRAEL Tel: 220846 ZAMBIA 

2nd Floor, Suite 13 
Prabhadevi Electronics & Engineering Cable: ELECTRO NUCLEAR Beirut 

Singapore 3 R. J. Tilbury (Zambia) Ltd. 

Casablanca Buildings 
Bombay 25DD, India Div. of Motorola Israel Ltd. Tel: 633022 P.O. Box 2792 
Tel: 45 73 01 17 Amlnadav Street MALAYSIA Cable: HEWPACK SINGAPORE Lusaka 196 Adelaide Terrace Telex: 3751 Tel-Aviv MECOMB Malaysia Ltd. Zambia, Central Africa Perth, W.A. 6000 Cable: BLUESTAR Tel: 36941 (3 lines) 2 Lorong 13/6A SOUTH AFRICA Tel: 73793 Tel: 25-6800 Hewlett Packard South Africa 

Cable: HEWPARD Perth Blue Star Ltd. Cable: BASTEL Tel-Aviv Section 13 Cable: ARJAYTEE, Lusaka 
14/40 Civil Lines Telex: MOTIL IL Petaling Jaya, Selangor (Pty.), Ltd. 

Hewlett-Packard Australia Cable: MECOMB Kuala Lumpur P.O. Box 31716 MEDITERRANEAN AND 
Pty. Ltd. 

Kanpur, India JAPAN Braamfontein Transvaal MIDDLE EAST COUNTRIES Tel: 688 82 Yokogawa-Hewlet!-Packard Ltd. MOZAMBIQUE Milnerton 10 Woolley Street Cable: BLUESTAR Ohashi Building A. N. Goncalves, LOA. 30 De Beer Street 
NOT SHOWN PLEASE 

P.O. Box 191 4.1 ApI. 14 f!r.I. D. Luis Johannesburg 
CONTACT: 

Dickson A.C.T. 2602 Blue Star, Ltd. 1-59-1 Yoyogi 
P.O. Box 107 Hewlett-Packard 

Tel: 49-8194 7 Hare Street Shibuya-ku, Tokyo 
Lourenco Marques 

Tel: 725·2080, 725·2030 Co·ordination Office for 
Cable: HEWPARD Canberra ACT P.O. Box 506 Tel: 03'370-2281/92 

Cable: NEGON 
Telex: 0226 JH Mediterranean and Middle 

Calcutta 1, India Telex: 232-2024YHP Cable: HEWPACK Johannesburg East Operations Hewlett-Packard Australia Tel: 23·0131 Cable: YHPMARKET TOK 23-724 NEW ZEALAND Hewlett Packard South Africa Via Marocco, 7 Pty. Ltd. 
6 Harvard Street 

Telex: 655 Yokogawa-Hewlett-Packard Ltd. Hewlett·Packard (N.l.l Ltd. (Pty.), Ltd. 1-00144 Rome-Eur, Italy 

P.O. Box 135 
Cable: BLUESTAR Nisei Ibaragi Bldg. 94·96 Dixson St. Breecastle House Tel: (6) 59 40 29 

Kenmore 4069 Queensland 2·2·8 Kasuga P.O. Box 9443 Bree Street Cable: HEWPACKIT Rome Blue Star Ltd. Courtenay Place Cape Town Telex: 61514 Tel: 70·4050 Blue Star House, Ibaragi-Shi 
Wellington, N.Z. Osaka Tel: 3·6019, 3-6545 34 Ring Road 

Tel: (0726) 23-1641 rei: 56-559 Cable: HEWPACK Cape Town OTHER AREAS NOT 
CEYLON Lajpat Nagar Cable: HEWPACK Wellington 
United Electricals Ltd. New Delhi 24. India Telex: 5332·385 YHP OSAKA Telex: 5-0006 LISTED, CONTACT: 

P.O. Box 681 Tel: 62 32 76 Hewlett Packard (N.Z.) Ltd. Hewlett-Packard 

Yahala Building Telex: 463 
Yokogawa-Hewlett·Packard Ltd. Box 51092 Hewlett Packard South Africa INTERCONTINENTAL 
Ito Building Pukuranga (Pty.), Ltd. 3200 Hillview Ave. Staples Street Cable: BlUESTAR No. 59, Kotori·cho Tel: 56·9837 641 Ridge Road. Durban Palo Alto, California 94304 Colombo 2 

Blue Star, Ltd. Nakamura-ku, Nagoya City P.O_ Box 99 Tel: (415) 326·7000 
Tel: 26696 Cable: HEWPACK. Auckland 

Cable: HOTPOINT Colombo Blue Star House Tel: (052) 551·0215 overport, Nata I (Feb. 71 493-1501) 
11111A Magarath Road Tel: 88-6102 TWX: 910·373-1267 
Bangalore, 25 Telex: 567954 Cable: HEWPACK Palo Alto 
Tel: 51473 Cable: HEWPACK Telex: 034-8300, 034-8493 
Telex: 430 
Cable: BlUESTAR 

E 8-72 



EUROPE 
AUSTRIA 
Hewlett-Packard Ges.m.b.H 
Handelska 52/3 
P.O. Box 7 

Hewlett-Packard France 
4 Quai des Etroits 
F-69321 Lyon Cedex 1 
Tei: (78) 42 63 45 

(West Berlin) 
Hewlett-Packard Vertriebs-GmbH 
Wilmersdorfer Strasse !l3/1I4 
0-1000 Berlin W_ 12 

Hewlett-Packard Italiana S.p.A. 
Via Col/i, 24 
1-10129 Turin 
Tel: (11) 53 82 64 

~ewlett-Packard Espanola, S.A 
Milanesado 21-23 
E-Barcelona 17 
Tel: (3) 203 62 00 

HEWLETT?, PACKARD 

UNITED KINGDOM 
Hewlett-Packard Ltd_ 
224 Bath Road 
Slough, SLI 4 DS. Buck. 
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