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PREFACE

This manual provides installation and field service instructions for the Hewlett-Packard 1000 M-Series
Computer. The HP 1000 M-Series Computer is a high technology product and, because of the product
design, a modular replacement philosophy has been implemented to minimize on-site repair time.
Supporting documentation for the HP 1000 M-Series Computer is as follows:

NOTE

In your HP 1000 M-Series Computer documentation, the terms “HP
1000” and “HP 21MX” are synonymous.

a. HP 1000 M-Series Computer HP 2108B and HP 2112B Operating and Reference Manual, part no.
02108-90037.

b. HP 1000 M-Series Computer HP 2108B and HP 2112B Installation and Service Manual, part no.
02108-90035.

¢. Standard Performance Memory Systems Installation and Service Manual, part no. 5955-4310.
d. HP 1000 M-Series Computer RTE Microprogramming Reference Manual, part no. 02108-90032.
e. HP 12979B Input/Output Extender Installation and Service Manual, part no. 12979-90016.

f.  HP 12979B Input/Output Extender Operating and Reference Manual, part no. 12979-90014.

g. HP 12990B Memory Extender Installa'tion and Service Manual, part no. 12990-90007.

h. HP 1000 Firmware Installation Manual, part no. 12791-90001.

i. Diagnostic Configurator Reference Manual, part no. 02100-90157.
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SAFETY CONSIDERATIONS

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

SAFETY SYMBOLS

Instruction manual symbol: the product

A will be marked with this symbol when it is
necessary for the user to refer to the in-
struction manual in order to protect the
product against damage.

$ Indicates hazardous voltages.

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

"

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

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

STATIC SENSITIVE DEVICES

Some of the semiconductor devices used in this
equipment are susceptible to damage by static dis-
charge. Depending on the magnitude of the charge,
device substrates can be punctured or destroyed by
contact or mere proximity to a static charge. These
charges are generated in numerous ways such as
simple contact, separation of materials, and normal
motions of persons working with static sensitive
devices.

When handling or servicing equipment containing
static sensitive devices, adequate precautions must
be taken to prevent device damage or destruction.
Only those who are thoroughly familiar with indus-
try accepted techniques for handling static sensitive
devices should attempt to service the cards with
these devices. In all instances, measures must be
taken to prevent static charge buildup on work sur-
faces and persons handling the devices. Cautions are
included through this manual where handling and
maintenance involve static sensitive devices.

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

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

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

Any servicing, adjustment, maintenance, or re-
pair of this product must be performed only by
qualified personnel.

SERVICING

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

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

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

EYE HAZARD
Eye protection must be worn when removing or
inserting integrated circuits held in place with

retaining clips.
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SECTION

INSTALLATION |

This section provides installation instructions for the
computer mainframe. Included in these instructions are
site preparation data, unpacking and inspection, config-
uration requirements, installation procedures, perfor-
mance verification, and recommended packing and
shipping methods.

1-1. SITE PREPARATION

Site preparation information for the computer mainframe
includes environmental limitations, power requirements,
and mounting considerations. If the computer is pur-
chased as part of a computer system, disregard the con-
tents of paragraphs 1-2 through 1-5 herein and refer
instead to the Configuration and Site Preparation Guide
for your system.

1-2, ENVIRONMENTAL LIMITATIONS

Environmental limitations for operating and non-
operating conditions of the computer are specified in table
1-1. The environmental limitations imposed by peripheral
devices and associated components must be taken into
consideration when the computer is located in the same
area.

Table 1-1. Computer Environmental Limitations

AMBIENT TEMPERATURE
Operating: 0° to 55°C (32° to 131°F)
Nonoperating: —40° to 75°C (—40° to 167°F)
ALTITUDE

Operating: 4,570 metres (15,000 feet)
Nonoperating: 12,190 metres (40,000 feet)

RELATIVE HUMIDITY

20 to 95% at 25° to 40°C (77° to 104°F) without
condensation.

1-3. POWER REQUIREMENTS

The computer is shipped with the power supply configured
to operate from a single-phase power source of 110 =20%
volts (standard) or 220 =20% volts (option 015) as
specified in the purchase order. Maximum power con-
sumption of the HP 2108B and HP 2112B is 770 watts.
Reconfiguring from 110V ac operation to 220V ac opera-
tion (or vice versa) is described in paragraph 2-59.

Various safety codes require that instrument chassis,
panels, and housings be grounded to protect operating and
service personnel. A grounded three-conductor female
power outlet must be made available to satisfy this
requirement.

1-4. COOLING REQUIREMENTS

There are no external cooling requirements for the com-
puter. The internal fans provide adequate ventilation
when operated within the environmental limitations
specified in table 1-1. Adequate space must be allowed on
each side to ensure full intake and exhaust of ventilating
air.

1-5. MOUNTING CONSIDERATIONS

The computer may be used either as a freestanding device
or mounted in a standard 483-millimeter (19-inch) equip-
ment rack. When used in a mobile environment, the com-
puter should be installed in a shock-mounted equipment
rack. Rack-mounting dimensions for the computer are
specified in table 1-2.

Table 1-2. Rack-Mounting Dimensions

COMPUTER HEIGHT WIDTH* DEPTH**
HP 21088 222 mm 426 mm 622 mm
(8-3/4 in.) 16-3/4 in.) | (24-1/2 in.)
HP 2112B 311 mm 426 mm 622 mm
(12-1/4in)) | (16-3/4 in.) | (24-1/2in.)

*Behind rack mount.
“*Required rack depth.

1-6. UNPACKING AND INSPECTION

The computer and accessories may be shipped in more
than one container. When the shipment arrives, check to
ensure the receipt of all containers as specified by the
carrier’s papérs. Inspect each shipping container im-
mediately upon receipt for evidence of mishandling during
transit. If any container is damaged, or if any container is
waterstained, request the carrier’s agent be present when
that container is opened.
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Installation

Open the shipping container marked “MANUALS AND
ACCESSORIES”. One of the items in this package is a list
of equipment supplied. Compare this list against the pur-
chase order to verify that the shipment is correct. Unpack
the shipping container(s) and inspect each item for exter-
nal damage. Look for damage such as broken controls and
connectors, dented corners, bent panels, scratches, and
loose components. Check also the rigid foam-plastic cush-
ioning (if used) for signs of deformation which could be
indicative of rough handling during transit.

If the visual examination reveals any damage to the com-
puter or accessories, follow the damage claim procedure
described in paragraph 1-35. Retain the shipping con-
tainer(s) and packing material for examination in the
settlement of claims or for future reuse.

1-7. PHYSICAL INVENTORY
1-8. MANUALS

Check to ensure that all manuals listed on the list of
materials have been received.

1-9. EQUIPMENT

1-10. COMPUTER. The computer model number
and serial number are written on an identification label
affixed to the lower front frame and covered by the
Operator panel when closed. Ensure that both the model
number and serial number are identical with those
specified in the Installation Record. Typical identification
and information labels are illustrated in figure 1-1.

If the computer 220V ac option is specified in the purchase
order, it is installed and tested at the factory, and iden-
tified by the three-digit number, 015, written on the
identification label and by the current/voltage rating on
the metal tag attached to the rear panel of the power
supply. Ensure that this number is identical with that
specified in the Installation Record.

1-11. MEMORY SYSTEMS. The memory system
and memory accessories specified in the purchase order
are installed at the factory. The memory configuration is
identified by the memory system model number and one or
more accessory product numbers as illustrated in
figure 1-1. Check these numbers to ensure the inclusion of
the proper memory configuration specified in the Installa-
tion Record. Turn the key on the operator panel clockwise,
lower the panel assembly to the memory access position,
and remove the two screws and lockwashers holding the
memory PCA cage cover. Remove the memory PCA cage
cover and notice that the memory slot numbers are listed
on the right-hand side of the memory PCA cage as shown
in figure 1-2. These slot numbers are allocated to the func-
tions listed in table 1-3, which shows that the memory
controller PCA must be installed in slot 118 for an HP
2108B or in slot 123 for an HP 2112B.

1-2

1000M

()] HEWLETT.-PACKARD

MODEL: 2/1088
SERIAL: /732A 00811
OPTION: o115

00 MADE IN US.A.

HEWLETT - PACKARD

DATE CODES
CPU 1732

MEM BP ITI3
10 BP I518
PWR SU 1 73]

ACCESSORIES

129778
129768

2028 13878
28978 3)
128428

MADE INUS A

7700-63

Figure 1-1. Typical Identification and Information
Labels

Each memory module PCA may be either 16k, 32k, or
128k bytes (8k, 16k, or 64k words) of memory. With 128k
byte memory modules, dynamic mapping in the computer,
and a HP 12990B memory extender, main memory can be
expanded to 1792k bytes in the HP 2108B and 2048k bytes
in the HP 2112B computer. The memory modules may also
be used with the Fault Control Memory Controller and
Check Bit Array boards to provide a ten-fold or greater
MTBF of the memory system. The Fault Control Memory
system which consists of a controller and one or more
check bit array boards, along with the appropriate number
of memory modules, is capable of correcting all single-bit
memory errors and of detecting all double-bit and most
multiple bit errors. The fault control system is particu-
larly valuable in computer systems with large amounts of
memory, or where fault-secure operation is essential. Ver-
ify that all connectors are seated firmly onto the PCA’s
front edge connectors. Replace the memory PCA cage
cover and secure the operator panel after closing by turn-
ing the key counter-clockwise until the panel is locked in
place.

1-12. INPUT/OUTPUT INTERFACES. If input/
output (I/O) interface PCA’s have been ordered and are
integrated into the computer system, loosen the captive
screws holding the I/0 cage cover in place at the rear of the
computer as shown in figure 1-3. Verify that the proper
I/O interface PCA’s have been furnished in accordance
with the purchase order and as specified in the Installa-
tion Record. Replace the I/O PCA cage cover.



1000M Installation

HP 2108B COMPUTER

DCPC (SLOT 110)

MEMORY PROTECT (SLOT 111)
MEM.EXP.MODULE (SLOT 112)
MEMORY MODULE (SLOT 113)
MEMORY MODULE (SLOT 114)
MEMORY MODULE (SLOT 115)
MEMORY MODULE (SLOT 116)

MEM. MOD. OR CHECK BIT
ARRAY (SLOT 117)

MEMORY CONTROLLER (SLOT 118)

RACK-MOUNT

SCREW HOLES

(4 ea SIDE) POWER SUPPLY
PROTECTIVE
COVER

8300-14

HP 2112B COMPUTER

DCPC (SLOT 110)

MEMORY PROTECT (SLOT 111)
MEM. EXP. MODULE (SLOT 112)
MEM.MOD. OR CHECK BIT ARRAY (SLOT 113)
MEM.MOD. OR CHECK BIT ARRAY (SLOT 114)
MEM.MOD. OR CHECK BIT ARRAY (SLOT 115)

MEM.MOD. OR CHECK BIT ARRAY (SLOT 122)
MEMORY CONTROLLER (SLOT 123)

POWER SUPPLY FRONT SHIELD

\

RACK-MOUNT
SCREW HOLES
(4 ea SIDE)

POWER SUPPLY
PROTECTIVE COVER

8300-11

Figure 1-2. Computer Memory PCA Cage (Cage Cover Removed)
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Installation

1000M

Table 1-3. Memory Slot Assignments

MEMORY
SLOT 2108B ASSIGNMENTS 2112B ASSIGNMENTS
110 Dual Channel Port Controller Dual Channel Port Controller
111 Memory Protect PCA Memory Protect PCA
112 Memory Expansion Module Memory Expansion Module
113 Memory Module Memory Module
114 Memory Module Memory Module
115 Memory Module or Check Bit Array Memory Module
116 Memory Module or Check Bit Array Memory Module
117 Memory Module or Check Bit Array Memory Module
118 Memory Controller* Memory Module
119 — Memory Module or Check Bit Array
120 — Memory Module or Check Bit Array
121 — Memory Module or Check Bit Array
122 — Memory Module or Check Bit Array
123 — Memory Controller
*Memory Controlier must be installed in highest numbered siot (slot 118 for HP 2108B and slot 123 for HP 2112B).

If /O interface PCA’s have been ordered separately, en-
sure that they have been furnished with the shipment and
in accordance with the purchase order and as specified in
the Installation Record.

When installing the I/O cables, ensure that the cables are
connected with the cable-end on the right-hand side of the
I/O Cage (nearest the power supply) as viewed from the
rear of the computer. The I/O Cage Cover has an opening
on this side to allow room for the cables.

1-13. I/O CABLES. Verify that all required cables for
the interface PCAs have been furnished.

1-14. CONFIGURATION REQUIREMENTS
1-15. INTERNAL SWITCH SETTINGS

Remove the I/O PCA cage cover and locate the two toggle
switches (A1S1 and A1S2) mounted on the rear of the
central processor unit PCA. (See figures 1-3 and 1-4.) The
position of switch A1S1 determines the action that the
computer will take in the event of a parity error (or mem-
ory protect violation assuming that a memory protect PCA
is installed) and the position of switch A1S2 will enable or
disable the power fail/automatic restart capability. The
proper setting of each switch depends on whether or not a
user-written subroutine will be included to accommodate
the required computer action. Therefore, refer to para-
graphs 1-16 and 1-17 and then consult with the system
programmer to determine the proper switch settings. Pro-
gramming considerations concerning these switches are
given in the HP 21MX M-Series Computer HP 2108B and
HP 2112B Operating and Reference Manual, part no.
02108-90037.

1-4

1-16. PARITY ERROR SWITCH A1S1. The action
that the computer will take when a parity error occurs is
determined by the following alternative switch settings:

NOTE

Memory protect is an accessory available
with the HP 2108B and HP 2112B Com-
puters. As shown in table 1-3, the mem-
ory protect PCA is dedicated to memory
slot 111.

a. HALT PE. When switch A1S1 is in the HALT PE
position and a parity error is detected during a read
cycle, the computer will halt and light the PARITY
indicator on the operator panel. The PARITY indi-
cator will remain lighted until the PRESET switch is
pressed.

b. INT/IGNORE. When switch A1S1 is in the.INT/
IGNORE position and a parity error occurs, the com-
puter will take one of the following two actions de-
pending on whether or not the memory protect PCA is
installed:

(1) Ifthe memory protect PCA is installed and parity
error interrupt has not been disabled by a CLF 05
instruction, an interrupt to memory location
00005 is generated.

(2) If the memory protect PCA is not installed, or if
the memory protect PCA is installed but the par-
ity error logic has been disabled by a CLF 05
instruction, the parity error will be ignored and
the PARITY indicator will light and remain
lighted until the PRESET switch is pressed.
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Installation
HP 2108B COMPUTER
1/0 PCA CAGE PWR CONT IN PWR CONT OUT  BAT. INPUT
CONNECTOR
1/0 SLOT 20 (S.C. 20) ' “ ;
1/0 SLOT 17 {5.C. 17)
I/O SLOT 16 (S.C. 16)
1/0 SLOT 15 (S.C. 15)
1/O SLOT 14 (S.C. 14)
1/0 SLOT 13 (S.C. 13) ~LINE
I/0 SLOT 12 (5.C. 12) RECEPTACLE

1/0 SLOT 11 (S.C. 11)
1/0 SLOT 10 (s.C. 10)

INTERNAL SWITCHES 1/O PCA RETAINER
A1S81 AND A182
(INSIDE)

7700-67

HP 2112B COMPUTER

1/0 PCA PWR CONT IN PWR CONT OUT
RETAINER

1/0 SLOT 25 (S.C. 25)
24
23
22
21
1/0 SLOT 20 (S.C. 20)
1/0 SLOT 17 (S.C. 17)

16 BAT. INPUT
CONNECTOR

15

14

13 ~LINE

- RECEPTACLE

1"
1/0 SLOT 10 (S.C. 10)

1/0 PCA CAGE INTERNAL SWITCHES
A1S1 AND A1S2
(INSIDE)

7700-68

Figure 1-3. Computer I/O PCA Cage and Rear Panel
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C )

CPU PCA
(COMPONENT SIDE)

A1S1 { LEFT (AS SHOWN) = INT/IGNORE

[]
[]
[]
I, \
A1S2 [ LEFT (DOTTED LINE) = ARS

RIGHT {AS SHOWN) = ARS

RIGHT (DOTTED LINE} = HALT

Figure 1-4. Internal Switch Configuration

1-17. AUTOMATIC RESTART SWITCH A1S2. The
action that the computer will take upon the restoration of
primary power (following a momentary or prolonged
power failure) is determined by the following alternative
switch settings:

a. ARS. The automatic restart feature is enabled when
switch A1S2 is in the ARS position. After a built-in
time delay of about half a second following the return
to normal power levels, the computer will interrupt to
memory location 00004, provided that the memory
was sustained. This permits entry into a restart pro-
gram. If memory was not sustained, the computer will
halt. The POWER FAIL indicator will light when
power is restored regardless of whether or not mem-
ory was sustained.

b. ARS. The automatic restart feature is disabled when
switch A1S2 is in the ARS position. The computer is
halted immediately regardless of whether the com-
puter was running or halted when the power failure
occurred.

1-6

1-18. 1/O PRIORITY ASSIGNMENT

Each peripheral device in the system must be connected to
the computer through an interface PCA installed in the
I/O PCA cage. A priority chain connects all interface
PCA’s in series to prevent simultaneous interrupt re-
quests from two or more peripherals. The priority of the
interface PCA is determined by the I/O slot that the PCA
occupies, with slot 10 (select code 104) having the highest
priority; the highest numbered I/O slot has the lowest
priority. (See figure 1-3.) Interrupts from a higher priority
device inhibit lower priority interrupts by breaking the
priority chain. If the interrupt mode is used, there can be
no vacant slots from select code 10, to the highest select
code used due to the priority chaining scheme.

From a standpoint of time, it is more economical to assign
the higher priorities to high-speed devices. However, if a
subsystem could suffer catastrophic information loss if not
serviced immediately, then that subsystem should be as-
signed the highest priority regardless of speed.
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Refer to the individual interface or subsystem documenta-
tion for installation details concerning /'O PCA jumper
assignments (if any) and priority considerations. Then
confer with the system programmer to establish the de-
sired /O device priority and configure the /O PCA cage
accordingly.

1-19.
1-20.

INSTALLATION PROCEDURE
MANUAL UPDATING

Before installing the computer, perform any updating that
may be required for the HP 21MX M-Series HP 2108B and
HP 2112B Computer documentation. (A list of directly
related hardware and software documentation is provided
in the preface to this manual.) Updating instructions (if
any) are provided in a supplement supplied with the ap-
propriate document.

1-21. TOOLS AND TEST EQUIPMENT
REQUIRED

1-22. TOOLS. No installation tools other than ordi-
nary handtools are required.

1-23. TEST EQUIPMENT. Test equipment re-
quired to verify the adequacy of the ac power outlet and
the proper adjustments of the computer power supply are
listed in table 1-4.

1-24. AC POWER OUTLET AND

EXTERNAL GROUND

The female power outlet to be used to supply ac power to
the computer must be checked by a qualified electrician to
ensure that it furnishes the proper voltage for which the
computer is configured. The outlet and its associated
wiring and fuses (or circuit breakers) must be capable of
carrying the current specified on the label on the computer
rear panel. (See paragraph 1-10.)

Installation

Figures 1-5 and 1-6 illustrate and provide the necessary
details of the various ac power cord configurations. If the
computer is to be installed in a building, make sure that
the local electrical code permits the use of the type of
power cord furnished with the computer.

Have a qualified electrician check the power outlet with
an ac voltmeter to ensure that the required single-phase
voltage is present. If the computer is configured for 110-
volt operation, the line voltage must be in the range of 88
to 132 volts ac (rms); for 220-volt operation, the line vol-
tage must be in the range of 176 to 264 volts ac (rms). Bear
in mind that the electrical load imposed by the computer
and its accessories may reduce the line voltage below the
no-load value.

If the line voltage is in the correct range, have the electri-
cian also check the power outlet to ensure that it is wired
correctly with respect to ac high potential, ac neutral, and
earth ground. If the outlet is wired improperly, correction
must be made by a qualified electrician. Local electrical
codes must be observed if the installation is inside a
building.

For safety reasons, it is mandatory that a connection be
made between the computer chassis and earth ground. For
installation in a mobile environment (e.g., ship, aircraft,
or train), the earth ground wire in the computer ac power
cord must be connected to the hull or metal frame of the
vehicle.

An uninterruptible safety earth ground connection of no
more than 6 ohms resistance must be provided to the
computer via the power cables from the service entrance
ground bus in accordance with local electrical code re-
quirements. In addition, the voltage differential between
neutral and earth ground shall not exceed 1-volt when
measured at the computer power line input terminals. The
fluctuation of this value must not exceed 25 millivolts
peak-to-peak.

Table 1-4. Installation Test Equipment

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED MODEL
Digital dc: At least four-digit readout. Minimum input impedance 10 HP 34740A 4-digit display
Voltmeter megohms; full-scale ranges of 1.0000 and 100.00 volts dc.
ac: Readout capable of measuring ac line voltage to +1.0%. HP 34702A Multimeter
Voltage range must be from 88 to 132 volts ac (standard) or Plug-in
176 to 264 volts ac (option 015).
Variable Capable of reducing computer input line voltage to 80 volts ac None
Autotransformer (standard) or 160 volts ac (option 015); rated at least 1100
voltamperes.

1-7
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STANDARD
MALE NEMA (MOLDED) FEMALE CEE
X =j— (L] BROWN OR BLACK
BRg::Eg/Rystﬁg; :Ig;7__. — :l (E) GREEN/YELLOW
1\ = N} LIGHT
LIGHT BLUE OR WHITE (N} — BLUE OR wHITE
8120-2219(2.2m)
TION 01
op 015 MALE CEE FEMALE CEE
BROWN OR BLACK (L}
GREENIYELLOW (E) T oq— L) BROWN OR BLACK
T = €] GREEN/YELLOW
LIGHT BLUE OR WHITE (N} (N) LIGHT BLUE OR WHITE
NOTE: APPLICABLE TO HP CABINETS, 8120-1860 (1.5m)
NOTE: OTHER COUNTRIES SUCH AS CANADA, JAPAN (100 or 200 VOLTS).
MEXICO, PHILIPPINES, AND TAIWAN MAY USE SOME OF THE ABOVE E EARTH OR SAFETY GROUND
POWER CORD SETS. CONSULT YOUR NEAREST HP SALES OFFICE. N NEUTRAL OR IDENTIFIED CONDUCTOR
L LINE OR ACTIVE CONDUCTOR

7113-7

Figure 1-5. AC Power Cord Set (USA)

EAST AND WEST EUROPE, SAUD) ARABIA

F
MALE SCHUKO EMALE CEE
| arr—(L) BROWN
LIGHT BLUE (N) — ! =r— (E) GREEN/YELLOW
GREEN/YELLOW 15)_‘,‘0Z — {N] LIGHT BLUE
BROWN (L} ;

8120-1689 (2.0m}

STRALI EW ZE
AU ALIA, N ZEALAND FEMALE CEE

LIGHT BLUE OR BLACK (N)7—~ (L) LIGHT BROWN OR RED
GREEN/YELLOW (E)—“- E -—Tr—l(m GREEN/YELLOW
LIGHT BROWN OR RED (L) —

(N} LIGHT BLUE OR BLACK

8120-1369 (2.2m)

GREAT BRITAIN, CYPRUS, NIGERIA, RHODESIA, SINGAPORE

FEMALE CEE
(L} LIGHT BROWN
T—
(E} GREEN/YELLOW
LIGHT BLUE (N} — ‘ TN Lo BLULELO
GREEN/YELLOW (E) —rem ——
LIGHT BROWN (L)
(——
81201351 (2.2m)
NOTE: OTHER COUNTRIES USE MORE THAN ONE OF THE ABOVE E  EARTH OR SAFETY GROUND
POWER CORD CONFIGURATIONS. FOR CORRECT POWER CORD N NEUTRAL OR IDENTIFIED CONDUCTOR
SET IN YOUR AREA, CONSULT YOUR NEAREST HP SALES OFFICE. L LINE OR ACTIVE CONDUCTOR

71138
Figure 1-6. AC Power Cord Sets (Non-USA)
1-8
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1.25. COMPUTER MOUNTING

1-26. BENCH MOUNTING. Asstated in paragraph
1-5, the computer may be used as a freestanding instru-
ment in a land-based environment. The only consideration
here is that adequate space be allowed on each side to
ensure full intake and exhaust of ventilating air and that
all covers are installed. Bear also in mind that a minimum
30.5 centimeters (12 inches) of clearance behind the com-
puter rear panel is required when removing and installing
input/output interface PCA’s.

1.27. RACK MOUNTING. The following chassis
slide kits are available for rack mounting the computers:

COMPUTER CHASSIS SLIDE KIT
HP 2108B HP 12903B
HP 2112B HP 12903C

If a chassis slide kit has been ordered, mount the compo-
nents to the sides of the computer and to the inside of the
rack according to the instructions furnished with the kit.
Then install the computer in the rack and secure the
computer in place with screws inserted through the
mounting holes identified in figure 1-2. The HP 2108B is
light enough to allow installation in the rack without
being supported by any means other than the rack-
mounting screws; however, it is strongly recommended
that additional support be provided by chassis slides or
slide rails. It is recommended that the HP 2112B be sup-
ported by chassis slides or slide rails.

WARNING

Ensure cabinet or system stability
before extending computer on its
chassis slides.

1-28. POWER SUPPLY CHECK

Verify the tolerances of the various power supply voltages
as described in the following paragraphs. The power sup-
ply should be checked with all memory and /O PCA’s
installed in the computer.

1-29. POWER SUPPLY ACCURACY. Energize the
digital voltmeter and allow sufficient warm-up to reach its
rated accuracy. Proceed as follows:

Hazardous voltages are present in-
side the computer mainframe!! Only
qualified service personnel should
perform the power supply accuracy
checks. Before performing the power
supply accuracy checks, set
~POWER switch to OFF and DIS-
CONNECT THE POWER CORD!!
Failure to observe this precaution
can result in serious injury.

Installation

a. Turn the key on the operator panel fully clockwise

and lower the panel to the access position.

b. Plug computer power cord into the power outlet and

set computer ~POWER switch to ON. Set the
LOCK/OPERATE switch to OPERATE.

c. Check the fault status LED on the front of the power

supply. The LED is visible through the hole indicated
in figure 1-7.

NOTE

If the fault status LED is ON or FLASH-
ING, a fault condition exists. Notify the
nearest Hewlett-Packard Sales and Ser-
vice Office. A list of Sales and Service
Offices is provided at the rear of this
manual.

d. If the fault status LED is OFF, proceed and check the

tolerances of all output voltages at the crossover test
points. Test points are shown in figure 1-8 and toler-
ances are listed in table 1-5.

NOTE

If one or more voltages are out of toler-
ance, notify the nearest Hewlett-
Packard Sales and Service Office. A list
of Sales and Service Offices is provided
at the rear of this manual.

1-30. POWER-UP THRESHOLD. The power-up
threshold is below the lower limit of the mains voltage
configuration, 88 volts rms (standard) or 176 volts rms
(option 015). This threshold is non-adjustable.

Table 1-5. Computer Power Supply Voltages
and Tolerances

SUPPLY VOLTAGE
SUPPLY MAXIMUM | UPPER LOWER TEST
VOLTAGE | CURRENT | LIMIT LIMIT POINT
+5V /O 50A +5.25Vdc +5.00vdc | A6 Crossover
Assy +5V
+5V M 4.5A +5.25vde +5.00vdc | A6 Crossover
Assy +5M
+12v* I/0 2.5A +12.6Vdc +11.4vVdc | A6 Crossover
Assy +12V
+12V M 2.0A +12.6Vdc +11.4Vdc | A6 Crossover
’ Assy +12 M
-2V 1/O 4.0A —2.2Vdc —1.8Vdc | A6 Crossover
Assy —2V
-12V /O 2.0A -12.6Vdc -11.4V | A6 Crossover
Assy —12V
-12V M 250mA —-16Vdc —9Vdc | A6 Crossover
(Unregulated) Assy —12M
+30V /O 250mA +42Vdc +22Vdc | A6 Crossover
(Unreglljlated) Assy J2 Pin 4
*Recommended setting is + 12.5Vdc.

Update 1 19



Installation 1000M

CAUTION

NO OPERATOR SERVICEABCE  PARTS INSIDE
REFER -SERVICING TO QUALIFIED. PERSONNEL.

5061-6615 POWER SUPPLY
HEWLET. T Y. PACKARD

8300-13

Figure 1-7. Power Supply Fault Status LED

.

3

VUDIODCEDeLOOREPODODNERGEC S

[
éeﬂe&eaao»ego-aoeoeoaee&gc
20000V BV2008300808802060008

PUOV0R00006330030°023000800000

8300-12
Figure 1-8. Crossover PCA Voltage Test Points
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1-31. INTERFACE PCA

1-32. INTERFACING CABLING. Cable require-
ments to interconnect interface PCA’s and associated
peripherals are specified in the appropriate interface kit
or subsystem documentation. After all interface cables
have been assembled, lower the operator panel to the
access position, set the ~ POWER switch to OFF, discon-
nect the battery cable, if present, and remove the input/
output PCA cage cover. Install the hooded connector of
each cable onto the edge connector of the interface PCA’s
from the right-hand side, as viewed from the rear of the
computer. Connect the opposite end of each cable to the
appropriate peripheral device, replace the /O PCA cage
cover. Ensure that the BATTERY switch is OFF and con-
nect the battery cable, if present, to the BAT INPUT
connector.

NOTE

If the power fail recovery system boards
(A3A3 and A3A4) are installed in the
power supply, the computer will not start
if the battery cable is not connected or
connector 12991-60002 is not connected
to the BAT INPUT connector.

Set the LOCK/OPERATE switch to OPERATE and the ~
POWER switch to ON, and if a power fail recovery system
is installed, set the BATTERY switch to INT.

1-33. PERFORMANCE VERIFICATION

CHECK

Verify the system installation and operation by running
the diagnostic programs outlined in figure 2-1 sheet 2 of
this manual. The following hardware is required for the
diagnostic:

a. At least 8k bytes of memory.
b. A diagnostic input device.

1-34. CLAIMS PROCEDURE

If the shipment is incomplete or if the equipment is dam-
aged or fails to meet specifications, notify the nearest
Hewlett-Packard Sales and Service Office. If damage oc-
curred in transit, notify the carrier also. Hewlett-Packard
will arrange for replacement or repair without waiting for
settlement of claims against the carrier. In the event of
damage in transit, retain the packing carton and pack-
aging materials for inspection.

Update 1

Installation

1-35. REPACKAGING FOR SHIPMENT

CAUTION

When shipping the computer with a
power fail recovery system installed, the
following procedure must be followed:

a. The battery box must be securely
fastened to the computer.

b. Set the BATTERY switch to OFF,
disconnect the battery cable from
the BAT INPUT connector and place
protective sleeving or masking tape
over the battery connector.

c. Place protective sleeving or mask-
ing tape over the BAT INPUT
connector.

When shipping a power fail recovery sys-
tem that is not installed in the computer,
follow steps b and ¢ above.

1-36.  SHIPMENT USING ORIGINAL

PACKAGING

The same containers and materials used in factory pack-
aging can be used for reshipment of the computer.
Alternatively, containers and packing materials may be
obtained from Hewlett-Packard Sales and Service Offices.
If the computer is being returned for servicing, attach a
tag to the computer specifying the type of service required
together with the computer model number and full serial
number. Mark the container “FRAGILE” to ensure careful
handling. In any subsequent correspondence, refer to the
computer by model number and full serial number.

1-11
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| 1-37.

SHIPMENT USING NEW
PACKAGING

The following instructions should be used as a guide when
packaging the computer with commercially available
materials:

a.

1-12

Wrap the computer in heavy paper or sheet plastic. If
shipping the computer back to Hewlett-Packard, first
attach a tag to the computer with the return address
and indicating the type of service required. Include
the computer model number and full serial number.

Use a strong shipping container. A double-wall carton
constructed of 2.41 MPa (350-psi) test material is
adequate.

Update 1
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Use sufficient shock-absorbing material on all sides of
the computer to provide a firm cushion and to prevent
movement inside the container. Use particular care to
protect the computer corners and front and rear
panels.

Seal the shipping container securely and mark it
“FRAGILE”.

In any subsequent correspondence with Hewlett-
Packard refer to the computer by model number and
full serial number.



SECTION

SERVICE

This section includes preventive maintenance; a
troubleshooting flowchart for isolating malfunctions to
the subassembly level; procedures for removing and re-
placing the various computer subassemblies; and a listing
of the backplane signal sources and destinations, signal
mnemonics, and mnemonic definitions. Also included are
a simplified block diagram and a power distribution
diagram.

2-1. PREVENTIVE MAINTENANCE

The preventive maintenance outlined in table 2-1 should
be performed on a semiannual basis under normally clean
operating conditions. If the adverse conditions are more
severe, perform the preventive maintenance as often as
necessary.

Table 2-1. Preventive Maintenance

1. Clean equipment exterior and interior.

2. Using digital voltmeter (table 1-4), check power
supply voltages as specified in paragraph 1-29.

3. Check fans for proper operation.

4. Check operation of all operator panel switches and
indicators.

5. If installed, perform Fault Control Preventive
Maintenance as specified in paragraph 2-56.

6. Pertorm the verification check as specified in
paragraph 1-34.

2-2. TROUBLESHOOTING
2-3. SUBASSEMBLY LEVEL

Computer malfunctions can be isolated to the subassem-
bly level by performing in sequence the procedure pre-
sented in figure 2-1. When a malfunction is encountered,
replace the first suspect subassembly and repeat that por-
tion of the procedure where the malfunction occurred.
(Subassembly removal and replacement procedures are
given in following paragraphs.) If the malfunction per-
sists, reinstall the original subassembly, replace the next
suspect subassembly, and again repeat the procedure.
After the malfunction is cleared, contact the nearest
Hewlett-Packard Sales and Service Office for instructions
regarding shipment of the defective subassembly.

2-4, SOFTWARE DIAGNOSTIC. The Semicon-
ductor Memory Diagnostic binary tape, part no. 24395-
16001, and Semiconductor Memory Diagnostic Reference
Manual, part no. 24395-90001, are required if testing of
computer memory is desired. Procedures for loading and
running the diagnostic are given in the reference manual.
Included also in the reference manual is a list of error and
information halts. To isolate memory failures, perform the
diagnostic procedures as outlined in the reference manual.

2-5. SUBASSEMBLY REMOVAL AND
REPLACEMENT

Hazardous voltages are present in-
side the computer mainframe. Use
extreme care when working around
the power supply area. Heed all
WARNING — HAZARDOUS VOLT-
AGE labels.

CAUTION

All contents of memory will be lost when
the mains (line) and battery voltages are
both off. Therefore, before proceeding,
ensure that any contents of memory to
be saved are stored in another medium
for later retrieval.

The following paragraphs, which describe procedures for
removing and replacing the various computer and mem-
ory system subassemblies shown in figures 3-1, 3-2, and
3-3 assume that the computer is installed as a freestand-
ing device. If the computer is rack mounted, read the
entire subassembly removal procedure and refer to figures
3-1, 3-2 or 3-3 as appropriate. When it is obvious that the
procedure cannot be performed with the computer in the
rack, proceed as follows:

a. Set BATTERY and ~ POWER switches to OFF; dis-
connect power cord.

b. Disconnect all I/O cables, including the I/O extender
cable if present.

c. Remove computer from rack.

2-1



Service

2-6. TOP, SIDE, AND BOTTOM COVERS

Hazardous voltages are exposed
when the covers are removed and ac
power applied.

2-7. REMOVAL. Remove the top, side, and bottom
cover as follows:

a. Loosen screw located in rear fold of top (or bottom)
cover. Slide top (or bottom) cover toward rear and
remove.

b. Remove chassis slide(s), if present. On an HP 2108B,
loosen screw in rear fold of side cover; slide cover
toward rear and remove. On an HP 2112B, remove the
two screws and washers from center of side cover;
slide cover toward rear and remove.

2-8. REPLACEMENT. Replace covers in the re-
verse order of the removal procedure.

2-9. CONTROL STORE ROM PCA’S

2-10. REMOVAL. Set the POWER and BATTERY
switches to OFF, remove the bottom cover, and proceed as
follows:

a. Remove the three screws and lockwashers securing
ROM PCA 3 to CPU PCA. Carefully disconnect ROM
PCA 3 from ROM PCA 2 and remove.

b. Remove the three screws and lockwashers securing
ROM PCA 2 to CPU PCA. Carefully disconnect ROM
PCA 2 from ROM PCA 1 and remove.

c. Disconnect ROM connector assembly from ROM PCA
1 and CPU PCA. Remove the three screws and
lockwashers securing ROM PCA 1 to CPU PCA and
remove.

2-11. REPLACEMENT. Replace control store ROM
PCA’s in reverse order of the removal procedure.

2-12, CENTRAL PROCESSOR UNIT PCA

2-13. REMOVAL. Set the ~ POWER and BAT-
TERY switches to OFF, remove the bottom cover, and
proceed as follows:

a. Disconnect operator panel cable assembly from CPU
PCA front edge connector; remove Control Store ROM
PCA’s (if installed) and connector assembly.

b. Remove the 12 screws and lockwashers securing CPU
PCA to bottom of computer mainframe.

1000M
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Remove the three nuts and six washers from power
terminals located in center of CPU PCA. (See
figure 2-2.)

d. Carefully disengage CPU PCA from memory and I/O
backplanes.

2-14. REPLACEMENT. Install CPU PCA in the
computer mainframe as follows:

a. Carefully insert power terminals in center of CPU
PCA as shown in figure 2-2. Secure power terminals
to CPU PCA with the three nuts and six washers.

b. Position CPU PCA with receptacles A1XA4 and
A1XAS5 in contact with I/O backplane and memory
backplane connectors.

c¢. Press inward on back of A1XA4 and A1XA5 to seat
backplanes fully into CPU PCA receptacles.

d. Replace the 12 screws and lockwashers securing CPU
PCA to bottom of computer mainframe.

e. Replace the Control Store ROM PCA’s (if installed)
and connector assembly, and connect operator panel
cable assembly to CPU PCA front edge connector.
Replace bottom cover.

f. Set ~ POWER switch to ON and BATTERY switch to
INT.

2-15. OPTIONAL LOADER ROM’S

Optional loader ROM’s, if installed, are mounted in 16-pin
IC sockets on the component side of the CPU PCA. (See
figure 2-3.) Therefore, the CPU PCA must be removed
from the processor mainframe when removing or
installing the optional loaders.

2-16. OPERATOR PANEL PCA
2-17. REMOVAL. Turn the key clockwise on the
operator panel and lower it to the access position.

a. Disconnect operator panel cable assembly from CPU
PCA front edge connector.

b. Remove the four screws, flatwashers, and
lockwashers from operator panel PCA cover; remove
operator panel PCA cover.

c¢. Remove the seven screws and lockwashers securing
operator panel PCA to operator panel; remove
operator panel PCA.

2-18. ROCKER SWITCH CONTACTS. Defective
rocker switch contacts on the operator panel PCA are
replaced as follows:
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Excessive inrush current.
Check for shorted DC output
voltage, or internal power
supply short, replace CB1

if necessary.

r_@

Replace -2V
transistor
A3A6A1Q3 on
heat sink

Replace output
regulstor
bosrd A3AGA1

Replace
mother bosrd
A3AB

Yes

Yes

Yes

Replace -12V
transistor
A3ABA1Q1 on
heat sink

No

Replace output
regulator
bosrd A3A6A1

-2V

Replace
mother board
A3A6

Yes

Yes

Yes

These vohages are
direct connections to
+5 CPU and -12 ¥O.
Reseat jumper board
and check output
cable connections.

if still no voltage,

replace mother board.

Repiace +12v
regulator

1Q2 on
heat sink

No

Repiace
mother board
A3AS

Yes

Yes

Yes

"l




— 1 A6J5

—4+———A3A6A1Q2

——+——A3A6A1Q3

— N

— A3A6F2

— TN

‘ot

Turn circuit
breaker CB1 ON
{~ power switch}

ce1
(~ power switch}
trips immedietely
upon turn on
7

Check fans, fan
cables, terminal
biock, input line
CB1, and input wiring.

LED on
control board

ON
el

ird A3A6

‘ower
upply A3.
061-3476

Power
Fail
129918

Check LED s for one of the following states.

Controt & Pre-regulator Normal ogperating state
OFF OFF
Control & Pre-regulator Not normal fault condition
QOFF ON
Control & Pre-regulatar Quer-current on
ON OFF ~1210. -1210. -210:0r
over-lemperature condilion
Control & Pre-regulator Not normal fault
ON ON condition
Control & Pre-regutalor Power supply unable to
FLASHING OFF turn on. Possible low

line voltage or primary
circuit unable to operate

Control & Pre-reguiator Power supply unable to
FLASHING ON turn on due to primary

circuit overcurrent

Replace Control Board. Inventer Board. Pre-regulator
Board. Q1 on Mother Board, or complete mother
board as required to elminate the fault condition.
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PARTS LOCATION FOR THE POWER SUPPLY

J Assy 5061-1349 O —
A3A6A1Q1
+5VM Adjust‘\ +12VM Adijust RED
{A3A4R1) (A3A4R2) LED
[
Assy 3
5061-3455
S ) Control Board A3A5
—
L f
Battery Backup Board A3A4
B —
_I [R2]  [r] 5061-1348 J [R12] Assy 5061-1351
———
ABJ2
Cutoff Voltage Battery Charge +12V Mmory Adi.
Adjust Voltage Adjust (A3A4R12) A3AE
(A3A3R1) (A3A3R3)
Max. Charge Current
Adjust
(A3A3R2) A3A6F1
“REF"
. ——
3 ABJ1
< > <
Battery Charge Board A3A3 Jumper Board A3A4
Mother Bo:
Description P':r.;w#
Preregulator BD, A3A1 5061-3457 1
Inverter Bd, A3A2 5061-3454
N > o >
=% & Jumper Bd, A3A4 5061-1351
—_ —_
o= & Control Bd, A3A5 5061-3455
§ § Mother Bd, A3A6 5061-1371

Output Regulator Bd,
A3AG6A1 (Mother Bd

5061-3403 -

—

J_l

Inverter Bd. A3A2

-

Preregulator Bd. A3A1

! subassembly

A3ABA1Q3 -2V /O Transistor 1854-0063

A3ABA1Q1-12V /O Transistor 1854-0611
A3AB6A1Q2 +12V Regulator 1813-0093

A AN,
Battery Charge Bd, A3A3 5061-1348
Battery Backup Bd, A3A4 5061-1349

\
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inel Port
PC) Diagnostics, |

Yes

I/Auto Restart
nual part no.
If Power Fail
'm not installed, |
removing line

Yes

arity
nual
-90221.

Yes

_—

nostic,

Yes

Ixpansion
stic, manual
-90003.

Test OK
?

Yes

No

No

No

No

No

Computer and
Memory System
are normal.

Same as above.

Service

DCPC PCA
DCPC Cable

. CPUPCA

. Crossover PCA

. Memory Backplane
. 1/0 Backplane

Same as above.

HWN =

. Control Bd A3AS
. CPUPCA

. Crossover PCA

. Power Supply

Same as above.

P

. Memory Protect PCA
. CPU PCA

Same as above.

NHEWN =

. WCS cable

. WCS board

. Memory Controller
. Memory Module(s)
. CPUPCA

Same as above.

OB WN =

. Memory Expansion Module

Memory Protect PCA

. Firmware Accessory Board
. Memory Controller

PCU PCA

. Memory Backplane

* HP 12976B Dynamic
Mapping System

Figure 2-1. Troubleshooting Flowchart (Sheet 2 of 2)

Computer Operation
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Replace the following sub-
assemblies one at a time.

. Repeat diagnostic after each 1. CPUPCA
§ until malfunction is corrected.
-
":

1. Memory Module (s)
. 2. Memory Controlier
! Same as above. 3. Memory Cable

4. CPUPCA

5. Memory Backplane

Same as above.

.CPUPCA

Same as above

Memory Protect PCA
CPU PCA

Memory Controller
Memory Backplane
1/0 Backplane

ORwN

Same as above

.CPU PCA

Same as above,

1. Firmware Accessory Board
2. FFP ROMs on FAB

Same as above

v

1.CPU PCA

2. 1/0 Backplane

3. Crossover PCA

4 Memory Backplane

DCPC
installed
?

No

Run Dual-Char

| Controller (DC

manual part ng
24322-90002

Run Power Fai
Diagnostic, ma
02100-90216.

Recovery Syste
do not test by
voltage input.

Run Memory P

Diagnostic, mar
part no. 02100

WCS
installed
?

Run WCS Diag
manual part nc
13197-90002

DMS*
installed
?

Run Memory E
| Module Diagnc
part no. 12929

I
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. 1. Check Memory Cable
ving sub- 2. Check IBL Switch
a time.
after each 3. Replace Operator Panel PCA
is corrected 4. Replace ROM PCA 1
) 5. Replace CPU PCA
1. Memory Module
2. Memory Controller
J0ve. 3. Memory Cable
4. CPU PCA
5. Memory Backplane

bove.

. CPU PCA

Run Shift/Rotate Instruction
Diagnostic, manual part no.
02100-90212.

I

Run Semiconductor Memory
Diagnostic, manual part no.

2439590001 or Microcode

Memory Diagnostic, manuat
part no. 24395 90003

Yes

Run Extended Arithmetic
Unit (EAU) Instruction
Diagnostic, manual part no.
02100-90214.

Yes

Run Memory Protect-Parity
Diagnostic, manual part
no. 12892-90005.

Yes

—

Run Extended Instruction
Group (EIG) Diagnostic,
manual part no.
12943-90004.

|

Test OK
?

Run Fast FORTRAN
Processor Diagnostic,
manual part no.
12977-90002.

Test OK
?

Run Input/OQutput (1/0)
Instruction Diagnostic,
nanual part no.

02100-90213.

Test OK
?

Yes

No

No

No

No

No

NO

No




No »

Operator Panel PCA mal-
function. Check and replace
any defective switches or
indicators. If none are found,
replace the Operator

Panel PCA.

. Replace Control Bd A3AS

. Replace Jumper Bd A3A4

. Replace Battery Charger
Bd A3A3 if Power Fail

WA =

Recovery System installed.

4. Replace CPU PCA

Load and Configure
Diagnostic Configurator,
manual part no.
02100-90157.

Run Configurator
Pretest.

Run Memory Reference
Instruction Diagnostic,
manual part no.
02100-90218.

Run Alter/Skip Instruction

Diagnostic, manual part no.

02100-90211.

Yes

Yes

Yes

Replace the folloy
| assemblies one at
Repeat diagnostic
until malfunction

Same as al

Same as a

I
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START

Verify the proper operation ¢
operator panel rocker switche
and indicators. (See HP 21M)
M-Series Computer Operating
and Reference Manual.)

Switches
and indicators

Perform cold power-up
procedure as given in
21MX operating and
reference manual.

Cold

power-up

successful
?

Load initial binary loader
{1BL).

Load OK

{i.e., OVERFLOW

is clear)
?

. Memory Module

. Memory Controller
Memory Cable

. CPUPCA

. Memory Backplane

AW =
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v 15V GND CROSSOVER PCA

WBLK RED

TR

d I

CPU PCA [

Oon oMo o

Figure 2-2. CPU Power Connections

a. Remove the plastic material on the circuit side of
operator panel PCA securing the rocker switch as-
sembly to the operator panel PCA.

b. Grasp rocker switch assembly and pull straight out
from operator panel PCA.

¢. Separate defective spring contacts from rocker switch

assembly.
OPTION LOADER ROM SOCKETS
1
T 1
NO.3 NO.2 NO.1
vie ¢l ¢ [xors ¢ [ 2

e e EEN{ET
S
u =

-:%-

9

RS

u1n f UHZ! [UARK] f m [UARLY UHE

Figure 2-3. Optional Loader ROM Sockets

Service

d. Clean replacement spring contacts with the Freon TF
Degreaser (or equivalent) and position replacement
spring contacts onto operator panel PCA.

e. Using a new rocker switch frame, place the rocker
switch assembly over the spring contacts; press in-
ward on the rocker switch assembly until it snaps into
place.

f.  Apply a hot soldering iron with a broad tip or a simi-
lar device and melt the plastic tip protruding through
the circuit side of the PCA to secure the switch as-
sembly in place.

2-19. REPLACEMENT.
PCA as follows:

Install the operator panel

a. Carefully place operator panel PCA into position and
replace the seven screws and lockwashers.

b. Place operator panel PCA cover over operator panel
PCA and secure in place with the four screws, flat-
washers, and lockwashers.

c. Connect operator panel cable assembly to CPU PCA
front edge connector.

d. Set LOCK/OPERATE switch to OPERATE.

e. Close operator panel and turn key fully counter
clockwise to secure the panel in place.

2-20. MEMORY CAGE PCA’S

2-21. REMOVAL. Remove the printed-circuit
assemblies (PCA’s) from the memory cage as follows:

a. Set ~ POWER and BATTERY switches to OFF.

b. Remove the two memory PCA cage cover retaining
screws and lockwashers; remove memory PCA cage
cover.

c. Disconnect cable assembly(ies) from front edge con-
nector(s). (The memory protect PCA does not have a
front edge connector.) If removing the DCPC, do not
disconnect the cable assembly from the crossover
PCA,; if removing the memory controller or memory
module, disconnect the cable assembly from all PCA’s.

d. Remove PCA by pulling outward on extractor levers.

2-22, REPLACEMENT. Replace memory cage
PCA’s in the reverse order of the removal procedure.
When installing a replacement memory module, be sure to
configure the memory module address jumpers correctly.

2-7
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2-23. I/O INTERFACE PCA’S

2.24. REMOVAL. Remove an 1/O interface PCA
from the I/O PCA cage as follows:

a. Turn key clockwise and lower operator panel to access
position. Set ~ POWER switch to OFF.

b. If power fail recovery system is installed, set BAT-
TERY switch to OFF and disconnect battery cable
from BAT. INPUT connector.

c. Remove I/O PCA cage cover and loosen the screw(s)
securing /O PCA retainer. Slide retainer to the right.

d. Remove I/O cable connector hood from I/O interface
PCA. Remove L/O interface PCA by pulling outward
on the PCA extractor levers.

2-25. REPLACEMENT. Replace I/O interface PCA
in reverse order of the removal procedure. Be sure to
configure the I/O interface PCA jumpers (if used) if a
replacement PCA is being installed.

2-26. CROSSOVER PCA

2-27. REMOVAL. Remove the crossover PCA from
the computer mainframe as follows:

a. Set ~ POWER and BATTERY switches to OFF.

b. Remove computer top cover and disconnect DCPC
cable assembly (if used) from edge connector J1. (See
figure 2-9). Disconnect power supply cable assembly
from edge connector J2.

c. Disconnect connector going to power supply plug (P9).
(See figure 2-9.)

d. Remove the four screws and lockwashers securing
crossover PCA to PCA cage covers.

e. Carefully lift crossover PCA to free it from backplane
edge connectors.

2-28. REPLACEMENT. Install the crossover PCA
as follows:

a. Position crossover PCA with receptacles A6XA4 and
A6XA5 in contact with I/0 and memory backplane
connectors.

b. Press downward on back of A6XA4 and A6XA5 to
seat backplanes fully into crossover PCA receptacles.
Secure crossover PCA to PCA cage covers using the
four screws and lockwashers.

c¢. Connect connector to power supply plug (P7). (See
figure 2-9.)

2-8
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d. Connect DCPC cable assembly (if used) to edge con-
nector J1. Connect power supply cable assembly to J2.

e. Replace computer top cover and set ~ POWER switch
to ON and BATTERY switch to INT.

2-29. MEMORY AND /O BACKPLANES

2-30. REMOVAL. Remove the memory and I/O
backplanes from the computer mainframe as follows:

a. Set ~ POWER and BATTERY switches to OFF.

b. Remove top cover and disconnect DCPC cable assem-
bly (if used) from crossover PCA edge connector J1.

¢. Withdraw all memory PCA’s approximately 5 cm (2
inches) to clear rear connectors from memory
backplane receptacles.

d. Withdraw all I/O interface PCA’s approximately 5 cm
(2 inches) to clear rear connectors from I/0 backplane
receptacles.

e. Remove the four screws and lockwashers securing
crossover PCA to PCA cage covers. Carefully lift
crossover PCA to free it from backplane edge
connectors.

f. Grasp memory backplane and lift up and out of mem-
ory PCA cage assembly.

g. Grasp I/O backplane and lift up and out of I’O PCA
cage assembly.

2-31. REPLACEMENT. Replace the memory and
I/O backplanes in reverse order of the removal procedure.
Be sure to reconnect DCPC cable assembly (if used) after
all PCA’s have been seated firmly into their mating
receptacles.

CAUTION

Note markings on backplanes to ensure
proper orientation. Improper orientation
can damage the computer.

2-32. POWER FAIL RECOVERY SYSTEM
FOR HP 2108B AND HP 2112B

2-33. BATTERY REMOVAL. Set the BATTERY
switch to OFF and disconnect the battery cable from the
BAT. INPUT connector. Remove the four captive screws
securing the /O cage cover to the computer frame. Re-
move the four flat head screws securing the I/O cage cover
to the battery assembly. Lay the battery assembly with
the side mounted to the I/O cage cover on the bottom and
remove the four screws holding the battery cover in place.
Remove the four screws holding the battery pack(s). Re-
move the battery pack(s) by disconnecting the
connector(s).
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UPPER FANS POWER CORDS

A6 CROSSOVER PCA

TB1

8300-10

Figure 2-9. Crossover PCA Power Connections and Upper Fan Power Cords

WARNING

Hazardous voltages are present with
the ac power cord connected. Ensure
that the ac power cord is discon-
nected before proceeding.

2-34. BATTERY PCA REMOVAL. Lower the
operator panel to the access position. Unfasten the two
clips holding the power supply by pushing them towards
each other. Disconnect the two connectors at the front of
the power supply. Remove the two screws from the rear of
the power supply securing it to the rear frame. Slide the
power supply part way out of the computer, if it is an HP
2112B, and disconnect the upper fan power cords. Remove
the power supply from the computer. Remove the 10
screws from the top of the supply. Lift the top cover off the
supply. Figure 2-10 shows the location of the two battery
PCA’s. A3 is the Battery Charger Board and A4 is the
Battery Backup Board. Grasp the Battery Backup Board
and pull upward out of the board guides. Remove the
Battery Charger Board in the same manner as the Battery
Backup Board. :

2-35. REPLACEMENT. Replace the battery(s) and
the battery PCA’s in the reverse order of the removal
procedures.

2-36.

POWER SUPPLY FOR HP 2108B AND
HP 2112B

Hazardous voltages are present with
the ac power cord connected. Ensure
that ac power cord is disconnected
before proceeding.

2-37. REMOVAL. Proceed as follows:

a.

Update 1

Turn the key in the operator panel clockwise and
lowerthe operator panel to the access position.

Disconnect the two plastic cable connectors from front
of the power supply.

Remove the plastic protective cover from the barrier
block of the power supply front panel.

Loosen the five slotted screws on the left side of the
barrier block and remove the +5VM, +5V CPU and
GND wires.

Unfasten the two clips holding the power supply at
the front by pushing them towards the center line of
the power supply.

If a power recovery system is installed, set the
BATTERY switch to OFF and disconnect the battery
cable from the BAT INPUT connector. Loosen the two
screws holding the I/O PCA retainer and slide the
retainer to the right.

29
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7700-73

A3 (BATTERY CHARGER BOARD)

A4 (BATTERY BACKUP BOARD)

Figure 2-10. Power Fail Recovery PCAs Locations in the Power Supply

g. Remove the two screws and lockwashers located at

the bottom of the rear panel of the power supply
securing the power supply to the rear frame of the
computer.

Step h is necessary only for the HP 2112B.

h. Slide the power supply out from the computer about
50 mm (2 in.) and stop. The two fan cables for the top
fans must be disconnected before proceeding.

Grasp the connector and squeeze the latching sides to
free the connector. Do this for both connectors.

i. Slide the power supply out and remove it from the
computer.

2-38. REPLACEMENT. Replace the power supply
in the reverse order of the removal procedure.

2-39. POWER SUPPLY VENTILATING
FANS FOR THE HP 2108B AND

HP 2112B

2-40. REMOVAL. Remove the computer top cover
and proceed as follows:

Hazardous voltages are present with
the ac power cord connected. Ensure
that ac power cord is disconnected
before proceeding.

a. Remove the power supply from the computer.

b. Remove the ten screws securing the top cover of the
power supply and lift off the top cover.

c. Disconnect the fan power cords from the terminal
board (TB1) in the power supply. (See figure 2-11.)

d. Remove the four screws securing each fan to the right
side of the power supply. Move the cables as necessary
to remove the fans.

2-41. REPLACEMENT. Replace the ventilating
fan(s) in reverse order of the removal procedure.

2-42. UPPER VENTILATING FANS FOR
THE HP 2112B

Hazardous voltages are present with
the ac power cord connected. Ensure
that ac power cord is disconnected
before proceding.

2-43. REMOVAL. Remove the computer top cover
and proceed as follows:

a. Disconnect the fan(s) power cord(s). (See figures 2-9
and 2-11.)

b. Remove the two screws securing the computer’s right
side panel.

2-10 Update 1
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B oo
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aNtEEeae

TERMINAL

BLOCK

(TB1)
~ POWER OFF/ON
CIRCUIT BREAKER

(CB1}

7700-595

2-11

Figure 2-11. Power Supply Circuit Breaker and Terminal Block

7700-596




Service

¢. Remove the three screws securing the power supply’s
front shield.

d. Remove the six screws securing the upper fan panel to
the computer.

e. Pull the fan panel toward the front frame until the lip
at the rear of the fan panel clears the rear frame.
Then lift the fan panel up and out of the computer.

f. Remove the four screws securing each fan.

2-44. REPLACEMENT. Replace the ventilating
fan(s) in the reverse order of the removal procedure.

2-45. POWER SUPPLY VOLTAGE
ADJUSTMENTS

Hazardous voltages are present with
the ac power cord connected. Ensure
that the ac power cord is discon-
nected before proceeding.

2-46. ADJUSTMENTS. The adjustments should be
made with the same number of /O and Memory modules
in the computer as will be used for normal operation. The
adjustments will be given for operation with and without
the power fail option.

NOTE

The adjustments are necessary only if
the power supply check procedure given
in paragraph 1-28 shows that a power
supply voltage is out of tolerance.

2-47. VOLTAGE ADJUSTMENTS WITHOUT
THE POWER FAIL OPTION. Proceed as follows:

a. Set the ~ POWER switch to the ON position and the
LOCK/OPERATE switch to OPERATE.

b. Connect the DVM to the +12 Vdec M (+12 M) on the
Crossover Assy (A6).

¢. Adjust A4R12 on the Jumper Board (A4) (see figure
3-3) for an indication of +12.5 * 0.6 Vdc. This is
accessible through the cutout in the top cover.

d. There is no adjustment for any other voltage supply. If
any voltage remains out of the stated specifications,
refer to the troubleshooting flowchart in figure 2-1
sheet 1.

2-48, REPLACEMENT. Replace the covers of the

computer and the power supply in the reverse order of the
removal.

2-12
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2-49, VOLTAGE ADJUSTMENTS WITH THE
POWER FAIL OPTION. Proceed as follows:

a. Disconnect the power cord from the line (mains)
power and remove the power supply from the
computer.

b. Remove the protective cover and the top cover from
the power supply and the top cover from the computer.

¢. Install the power supply in the computer and recon-
nect all cables.

d. Set the BATTERY switch to the OFF position.

e. Set the ~ POWER switch to the OFF position and
connect the power cord to the line (mains) power.

f. Set the ~ POWER switch to the ON position and the
LOCK/OPERATE switch to OPERATE.

g. Connect the DVM to the +5 Vde M (45 M) test point
on the Crossover Assy (A6).

h. Adjust A4R1 on the Battery Charger Board (A4) (see
figure 3-3) until the DVM indicates +5.15 +.10, —.15
Vdc.

i. Connect the DVM to the +12 Vde M (+12 M) test
point on the Crossover Assy (A8).

j-  Adjust A4R2 on the Battery Charger Board (A4) (see
figure 3-3) until the DVM indicates +12.0 + 0.6 Vdc.

k. Connect the DVM to REF terminal on the Battery
Charger Board (A3).

1. Adjust A3R2 on the Battery Charger Board (A3) (see
figure 3-3) until the DVM indicates +5.0 = 0.25 Vdc.

m. Connect the DVM to the anode of CR4 (yellow wire)
on the Battery Charger Board.

n. Adjust A3R3 on the Battery Charger Board (A3) (see
figure 3-3) until the DVM indicates approximately
+16.25 = 0.25 Vdc.

NOTE

All other voltages should be within
specifications as stated in table 1-5. If
any of the voltages cannot be adjusted to
within the stated specifications, refer to
the troubleshooting flow chart in figure
2-1, sheet 1.

2-50. REPLACEMENT. Replace the covers of the
computer and power supply in the reverse order of the
removal.
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2-51. RECONFIGURATION

2-52. MEMORY RECONFIGURATION

If desired or necessary, the HP 2102B and HP 2102C
Memory Systems may be reconfigured. Reconfiguration
requires assigning memory module numbers, reconfigur-
ing module address jumpers, reinstallation, and verifica-
tion. Complete information on installing and servicing the
memory systems is given in the Standard Performance
Memory Systems Installation and Service Manual, part
no. 5955-4310.

The information previously contained in paragraph 2-53
to 2-58, figures 2-12 to 2-15, and tables 2-2, 2-3 can be
found in the above Memory Systems Installation and Ser-
vice manual.

2-53. 110/220 VAC RECONFIGURATION
FOR HP 2108B AND HP 2112B

To reconfigure the HP 2108B or the HP 2112B to operate
from a 220-volt power source instead of a 110-volt power
source (or vice versa), refer to figures 2-11 and 2-16 and

proceed as follows:

Hazardous voltages are present in-
side the power supply!! Before
changing from 110V ac to 220V ac
configuration, or vice versa, set ~
POWER and BATTERY switches to
OFF and disconnect the power cord!!
Failure to observe this precaution
can result in serious injury.

Service

a. Set the ~ POWER and BATTERY switches to OFF
and remove the power cord.

b. Remove the top cover from the computer and discon-
nect the top ventilating fans power cords from the
power supply (HP 2112B only).

c. Remove the power supply from the computer.

d. Remove the top cover from the power supply and the
protective cover from TB1 (see figure 2-11).

e. For 110 Vac operation, connect jumpers and wires as
shown in figures 2-11 and 2-16.

f.  For 220 Vac operation, connect the jumpers and wires
as shown in figures 2-11 and 2-16.

g. Replace the protective cover over TB1, replace the
power supply top cover, and replace the power supply
into the computer.

h. On rear of power supply, remove metal plate showing
line voltage data; reverse plate and reinstall to show
line data as reconfigured.

i. Ensure that the correct power cord set is used in the
new configuration (see figure 1-5 or 1-6).

2-54, DIAGRAMS
Figure 2-17 is a simplified block diagram of the HP 21MX

M-Series Computer. The power distribution diagram is
provided in figure 2-16.
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SSY. A6 5060-8345
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A5

—

XA4

Service

BACKPLANE DC POWER DISTRIBUTION

AN

N

AN

VAN

NOTE 2

NOTE 2

CROSS OVER INPUT/OUTPUT
oc PCA A6 BACKPLANE A4 MEMORY BACKPLANE A5
VOLTAGE XAd X A5 XA10-XA25 XA110 XAT11 XA112-XA123 {HP 2112B)
XA10-XA20 XA112-XA118 (HP2108B)
—2v 47-52 47-52 47-48 47-48 a7-48 a7-48
15-18,
+5V 27-30, 33-41 39,40 39, 40, 41 | 39, 40, 41 39,40,41
35-40
+5V (M) - 25-32 - 29,30
+12Vv 41-44 — 4344 — - -
+12V(M) 43-46 43,44 4344 4344
—2v 69,71,72 69,70 - -
—12VIM) - 69-72 - 69,70 69,70 69,70
+30V 33,34 - 36 - - -
1.24 1-14, 1.2,85, 1,2,85,
COMMON 73-86 83.85.86 1,2,85,86 86 a6 1.2,85,86
' PINS
| 4104147
CPU PCA A1 ‘ OPERATOR PANEL PCA A2
0 O © B
P

2V 75V COM X
‘SVﬁ
|
ou 5 ot
I

NOTES:

kA
[ S|

PINS

1.13,36,38,50

DENOTES REAR PANEL NOMENCLATURE

_ DENOTES OPERATOR PANEL NOMENCLATURE

2. FAN B3 AND B4 REQUIRED ONLY FOR HP 2113B

WARNING

HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE
POWER SUPPLY!! BEFORE CHANGING FROM 110 VAC
to 220 VAC CONFIGURATION, OR VICE VERSA, SET ~
POWER SWITCH TO OFF AND DISCONNECT THE POWER
CORD!! FAILURE TO OBSERVE THIS PRECAUTION CAN
RESULT IN SERIOUS INJURY.

J.O

ENCLOSES WIRE COLOR CODE. CODE USED IS THE SAME AS THE
RESISTOR COLOR CODE. FIRST NUMBER IDENTIFIES THE BASE
COLOR, SECOND NUMBER IDENTIFIES THE WIDER STRIPE, AND
THE THIRD NUMBER IDENTIFIES THE NARROWER STRIPE, E.G.,

DENOTES WHITE BASE, YELLOW WIDE STRIPE, VIOLET

NARROW STRIPE.

Figure 2-16. HP 2108B and HP 2112B Power
Distribution Diagram
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REPLACEABLE PARTS

SECTION

This section provides a field-replaceable parts listing and
an illustrated parts breakdown of the HP 2108B and HP
2112B Microprogrammable Computers. Component parts
of most printed-circuit assemblies (PCA’s) are not in-
cluded, since these parts are considered replaceable only
at the factory or a depot. Included in this section is a
listing of subassemblies that comprise the Standard Per-
formance and Fault Control Memory Systems and the
power supply.

3-1. COMPUTER REPLACEABLE
PARTS

Tables 3-1 and 3-2 and figures 3-1 and 3-2 list and illus-
trate the field-replaceable parts of the HP 2108B and HP
2112B Microprogrammable Computers. The replaceable
parts are referenced to the exploded views by index num-
bers. The columns in the index numbered lists provide the
following information for each part:

a. FIG & INDEX NO. The figure and index number
where the replaceable parts are shown in an exploded
view.

b. HP PART NO. The HP part number for each replace-
able part.

c. DESCRIPTION. The description of each replaceable
part and its applicable reference designation.

d. MFR CODE. A five digit code that denotes the man-
ufacturer of the part. Refer to table 3-5 for a listing of
the manufacturers that correspond to the codes.

e. MFR PART NO. The manufacturer’s part number for
each replaceable part. Commercially obtainable parts
are designated OBD (order by description).

f. UNITS PER ASSY. The total quantity of each
replaceable part of the computer or memory system.

3-2. POWER SUPPLY REPLACEABLE
PARTS

Figure 3-3 and table 3-3 illustrates and lists the field-
replaceable parts of the power supply.

3-3. MEMORY SYSTEM REPLACEABLE
PARTS

Table 3-4 lists the field-replaceable parts of the Memory
and Fault Control Systems.

3-4. ORDERING INFORMATION

To order replaceable parts, address the order to the local
Hewlett-Packard Sales and Service Office listed at the end
of this manual. (For /O interface PCA or /O device order-
ing information, refer to their respective manuals.) The
following information should be included in the order for
each replaceable parts:

a. Complete model number (including options and
accessories) and serial number.

b. Hewlett-Packard part number for each part.

c. Complete description for each part as provided in the
replaceable parts lists.

3-1



Replaceable Parts 1000M
Table 3-1. HP 2108B Computer Replaceable Parts
INDEX MFR. UNITS/
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
1 02108-00036 | Memory PCA Cage Cover 28480 02108-00034 1
5060-8352 Central Processor Unit A1 28480 5061-1341 1
**3 — Memory PCA Cage Assembly 28480 — 1
4 5060-8400 Control Store ROM Board A7 28480 5060-8400 1
5 5061-1945 Bottom Cover 28480 5061-1945 1
6 5020-8838 Corner Struts 28480 5020-8838 4
7 5061-1336 Connector Assembly 28480 5061-1336 1
8 5000-8087 Universal Deck 28480 5000-8087 1
9 — /O PCA Cage Assembly 28480 — 1
10 5020-8808 Rear Frame 28480 5020-8808 1
11 02108-00017 | Side Cover 28480 02108-00017 2
12 5000-8094 Rear Cover (Battery) 28480 5000-8094 1
*13 12944-60001 Battery Box Assembly 28480 12944-60001 1
14 5001-2627 Mounting Bracket 28480 5001-2627 1
15 5061-1945 Top Cover 28480 5061-1945 1
16 5001-2602 Card Retainer 28480 5001-2602 1
17 5001-2608 Top Bracket 28480 5001-2608 1
18 5061-6615 Power Supply Assembly A3 28480 5061-6615 1
19 5061-1388 Crossover Board Assembly A6 28480 5061-1388 1
20 5001-2604 Card Cage Shield 28480 5001-2604 1
21 5001-2696 Protective Cover (p/o 18) 28480 5001-2696 —
22 9220-2078 Foam Pad 02900 — 2
23 5020-7335 Front Frame 28480 5020-7335 1
24 5001-2612 Lock Retainer 28480 5001-2612 1
25 4040-0572 Operator Panel PCA Cover 28480 4040-0572 1
26 5060-8343 Operator Panel PCA A2 28480 5060-8343 1
26A 1990-0529 Light Emitting Diode 28480 1990-0529 28
26B 02108-00014 | Spring Contact 28480 02108-00014 22
26C 5040-6076 Switch (Mint Gray) 28480 5040-6076 13
26C 5040-6077 Switch (Jade Gray) 28480 5040-6077 9
27 5001-2638 Lock Latch 28480 5001-2638 1
28 02109-00002 | Extended Front Panel 28480 02109-00002 1
29 1390-0344 Lock Assembly 02694 15748/4T1427 1
(SPECIAL)
30 1390-0345 Key 4T1427 (p/o 29) 02694 8632C-R1/ 2
4T1427
31 5040-6301 Sub Front Panel 28480 5040-6301 1
32 8300-0013 Front Panel Cable 28480 8300-0013 1
33 0570-0528 Press-In Stud 01836 — 2
34A 5001-2640 Hinge Plate (Right) 28480 5001-2640 1
34B 5001-2641 Hinge Plate (Left) 28480 5001-2641 1
35 5061-1382 Memory Backplane A5 28480 5061-1382 1
36 02108-60007 | IO Backplane A4 28480 02108-60007 1
*37 12897-60002 | DCPC Cable Assembly 28480 12897-60002 1
38 5061-6612 Crossover Cable Assembly 28480 5061-6612 1
39 5061-1364 Status Cable Assembly 28480 5061-1364 1
40 7120-7602 Overlay 28480 7120-7602 1
41 5040-6309 Safety Cover 28480 5040-6309 1

*HP accessory; shown only for reference.
“*Not field replaceable; shown for reference only.
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Replaceable Parts 1000M
Table 3-2. HP 2112B Computer Replaceable Parts
INDEX MFR. UNITS/
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
1 02112-00018 Memory PCA Cage Cover 28480 02112-00018 1
2 5060-8352 Central Processor Unit A1 28480 5060-8352 1
**3 — Memory PCA Cage Assembly 28480 — 1
4 5060-8400 Control Store ROM Board A7 28480 5060-8400 1
5 5061-1945 Bottom Cover 28480 5061-1945 1
6 5020-8838 Corner Struts 28480 5020-8838 4
7 5061-1336 Connector Assembly 28480 5061-1336 1
8 5000-8087 Universal Deck 28480 5000-8087 1
9 — /O PCA Cage Assembly 28480 — 1
10 02112-00017 | Support Bracket 28480 02112-00017 1
11 5020-8812 Rear Frame 28480 5020-8812 1
12 5060-9958 Side Cover 28480 5060-9958 2
13 02112-00029 Rear Cover (Battery) 28480 02112-00029 1
*14 12991-60001 Dual Battery Box Assembly 28480 12991-60001 1
15 5001-2627 Mounting Bracket 28480 5001-2627 1
16 5061-1945 Top Cover 28480 5061-1945 1
17 5000-8093 Rear Panel Extension 28480 5000-8093 1
18 5001-2636 Rear Panel Extension Bracket 28480 5001-2636 2
19 5001-2637 Card Retainer 28480 5001-2637 1
20 5061-3476 Power Supply Assembly A3 28480 5061-3476 1
21 5061-1388 Cross-over Board Assembly A6 28480 5061-1388 1
22 02112-00031 Fan Assembly Retainer 28480 02112-00031 1
23 02112-00016 Card Cage Shield 28480 02112-00016 1
24 5001-2639 Upper Level Shield 28480 5001-2639 1
25 — Protective Cover (p/o 20) 28480 — —
26 02112-60019 Upper Ventilating Fan w/cable 28480 02112-60019 2
27 02112-60007 Upper Ventilating Fan Assy 28480 02112-60007 1
28 5020-7333 Front Frame 28480 5020-7333 1
29 9220-2078 Foarm Pad 02900 — 2
30 5001-2612 Lock Retainer 28480 5001-2612 1
31 4040-0572 Operator Panel PCA Cover 28480 4040-0572 1
32 5060-8343 Operator Panel PCA A2 28480 5060-8343 1
32A 1990-0529 Light Emitting Diode 28480 1990-0529 28
328 02108-00014 | Spring Contact 28480 02108-00014 22
32C 5040-6076 Switch (Mint Gray) 28480 5040-6076 13
32C 5040-6077 Switch (Jade Gray) 28480 5040-6077 9
33 5001-2638 Lock Latch 28480 5001-2638 1
34 02113-00002 Extended Front Panel 28480 02113-00002 1
35 1390-0344 Lock Assembly 02694 15748/4T1427 1
(SPECIAL)
36 1390-0345 Key 4T1427 (p/o 35) 02694 8632C-R1/ 1
4711427
37 5001-2635 Sub Front Panel 28480 5001-2635 1
38 8300-0013 Front Panel Cable 28480 8300-0013 1
39A 5001-2640 Hinge Plate (Right) 28480 5001-2640 1
398 5001-2641 Hinge Plate (Left) 28480 5001-2641 1
40 0570-0528 Press-In Stud 01836 — 2
41 02112-60002 Memory Backplane A5 28480 02112-60002 1
42 02112-60001 /O Backplane A4 28480 02112-60001 1
*43 12897-60002 DCPC Cable Assembly 28480 12897-60002 1
44 5061-1363 Crossover Cable Assembly 28480 5061-1363 2
45 5061-1364 Status Cable Assembly 28480 5061-1364 1
46 7120-7602 Front Panel Overlay 28480 7120-7602 1

*HP accessory; shown only for reference.
“*Not field replaceable; shown only for reference.
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1000M Replaceable Parts
WITH BATTERY BACKUP
Ab ABA1 A4R1 Ad A3R1 A3R2 A3 A2 Al TB1
»
B
CB1 A4R2 ABF2 A3R3 ABQ1 AGF1
(+30V)
7700-597
WITHOUT BATTERY BACKUP
CB1 AGF2 AG6F1 A1l
(+30V)
NOTE: Reference designations are shown without assembly A3 prefix (e.g., A5 is A3A5)
7700-598

Figure 3-3. Power Supply Interior View, With and Without Battery Backup Boards



Replaceable Parts 1000M
Table 3-4. Memory Systems and Accessories Replaceable Parts
MFR. UNITS/
HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
2102B MOS STANDARD PERFORMANCE MEMORY SYSTEM 28480 2102B 1
5060-8360 Memory Controller PCA 28480 5060-8360 1
12747A 128k Byte Memory Module 28480 12747A Note 1
13187B 32k Byte Memory Module 28480 131878 Note 1
12998A 16k Byte Memory Module 28480 12998A Note 1
02112-60016 | Memory System Cable 28480 02112-60016 1
2102C FAULT CONTROL MEMORY SYSTEM 28480 2102C 1
02102-60001 Fault Control Memory Controlier PCA 28480 02102-60001 1
12779A Fault Control Check Bit Array 28480 12779A Note 1
12780A Fault Control Check Bit Array 28480 12780A Note 1
02108-60041 Memory System Cable 28480 02108-60041 1
02108-60016 Memory System Cable 28480 02112-60016 1
ACCESSORIES
128928 Memory Protect 28480 12892-60003 1
12897A Dual-Channel Port Controlier 28480 12897-60001 1
12897-60002 DCPC Cable Assembly 28480 12897-60002 1
Note 1: Depends on particular installations.
Table 3-5. Code List of Manufacturers
The following code numbers are from the Federal Supply Code for Manufactures
Cataloging Handbooks H4-1 and H4-2 and their latest supplements.
CODE CODE
NO. MANUFACTURER ADDRESS NO. MANUFACTURER ADDRESS
01836 Asco ScrewCo. .................. San Carlos, Ca. 04713 Motorola Inc.
02694 Corbin Cabinet Lock Div. ' Semiconductor Prod. Div............ Phoenix, Az.
Emhat Corp. ............. ... ... Berlin, Ct. 05008 AirPax Electronics Inc. ............ Cambridge, Mo.
02900 Wilshire Foam Products Inc. ......... Torrence, Ca. 07263 Fairchild Camera and Instrument Corp.
03038 international Rectifier Semiconductor Div. ............... Mt. View, Ca.
Semicon Div. .................. El Segundo, Ca. 71400 Bussman Manufacturing Div.
03495 IMC Magnetics Corp. NH Div. ... ... Rochester, N.H. McGraw-Edison Co. .............. St. Louis, Mo.
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Product Line Sales/Support Key

Key Product Line
Analytical
Components
Computer Systems

Computer Systems Secondary SRO

Medice! Products

Medical Products Primary SRO
Medical Products Secondary SRO
Personal Computing Products

Sales only for specific product line
Support only for specific product line

Computer Systems Primary Service Responsible Office (SRO)

Electronic Instruments & Measurement Systems

IMPORTANT: These symbois designate general product iine capability. They do not
insure saies or support avallability for all products within a line, at all locations.
Contact your local sales office for information regarding locations where NP

support is available for specific products.

HP distributors are printed in italics.

ANGOLA

Telectra

Empresa Técnica de Equipamentos
Ekéctricos, SARL

R. Barbosa Rodrigues, 41-1 DT.
Caixa Poslal 6487

LUANOA

Tel: 35515,35516

A EMP

ARGENTINA
Hewlett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 122443 AR CIGY
Cabie: HEWPACKARG
AECPP

Biotron SA.C.ly.M

Avenida Paseo Coion 221

9 Piso

1399 BUENOS AIRES

Tel: 30-4846, 30-1851, 30-8384
Tefex: (33) 17585 BIONAR
Cable: BIOTRON Argentina

M

Fale S.A. Electronica
Bartolomeu Mitre 833

1036 BUENOS AIRES

Tel: 74-41011, 74-49277,
74-43459

Telex: 18137, 22754

P

AUSTRALIA

Adelaide, South Australia
Pty. Ltd.

Hewlett-Packard Australia Pty.Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
A*.CM,CSEMSP

Brisbane, Queensiand
Office

Hewlett-Packard Australia Pty Lid.
5th Floor

Teachers Union Budding
495-499 Boundary Street
SPRING HILL, Queensiand 4000
Tel: 229-1544

Telex: 42133

Cable: HEWPARD Brisbane
ACMCSEMSP

Canberra, Australia Capital
Office

Hewleti-Packard Australia Pty.LId.
121 Wollongong Street

FYSHWICK, A.C.T. 2069

Tel: 804244

Telex: 62650

Cable: HEWPARD Canberra
A*,CM,CSEMS,P

Melbourne, Victoria Office
Hewlett-Packard Australia Pty Ltd.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Melbourne
A,CM,CP.EMSP

Perth, Western Australia
Office

Hewlett-Packard Austalia Pty.Ltd.
141 Stirling Highway

NEDLANDS, W.A. 6009

Tel: 386-5455

Telex: 93859

Cable: HEWPARD Perth

A,CM,CS EMSP

Sydney, New South Wales
Office

Hewlett-Packard Australia Pty.Ltd.
17-23 Talavera Road

NORTH RYDE, N.S.W. 2113

P.0. Box 308

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
ACM,CP.EMSP

AUSTRIA
Hewletl-Packard Ges.m.b.h.
Grotienhofstrasse 94
Verkautsburo Graz

8052 GRAZ

Tel: 21-5-66

Telex: 32375

CMC*E*

Hewlett-Packard Ges.m.b.h.
Wehlistrasse 29

P.0.Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066
ACM.CP.EMSP

BAHRAIN
Green Salon
P.0. Box 557
BAHRAIN

Tel: 5503
Telex: 88419
P

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Wael Pharmacy

P.O. Box 648
BAHRAIN

Tel: 54886, 56123
Telex: 8550 WAEL GJ
M

BELGIUM

Hewielt-Packard Beigium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paioben bru
ACMCP.EMPP

BRAZIL

Hewlett-Packard do Brasil i.e.C.
Lida.

Alameda Rio Negro, 750
ALPHAVILLE 06400 Barueri SP
Tel: 421-1311

Telex: 011 23602 HPBR-BR
Cable: HEWPACK Sao Paulo
ACM,CP.EMS

Hewleti-Packard do Brasil i.e.C.
Lida.

Avenida Epitacio Pessoa, 4664
22471 R0 DE JANEIRO-RJ

Tel: 286-0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACM.EMSP*

BURUNDI
Typomeca S.PR.L.
B.P. 553
BUJUMBURA

Tel: 2659

P

CANADA

Alberta

Hewlett-Packard (Canada) Lid.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713

Telex: 610-821-6141
ACM.CPE" MSP*
Hewiletl-Packard (Canada) Ltd.
11620A- 168th Street
EDMONTON, Alberta TSM 3T9
Tel: (403) 452-3670

Telex: 610-831-2431
ACMCPEMSP*

British Columbia
Hewlett-Packard (Canada) Lid.
10691 Shelibridge Way
RICHMOND, British Columbia
VEX 2W7

Tel: {604) 270-2277

Telex: 610-922-5059
ACM.CPE* MSP*

Manitoba

Hewleti-Packard {Canada) Lid.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y1
Tel: (204) 786-6701
ACM,CS.EMSP*

Nova Scotla

Hewlett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tet: (902) 469-7820

Telex: 610-271-4482

CM,CP.E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Onlario N6E 2S5

Tel: (519) 686-9181

Telex: 610-352-1201
ACMCSE" MSP*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246
ACM.CP.EMPP
Hewlett-Packard {Canada) Ltd.
1020 Morrison Drive

OTTAWA, Ontario K2H BK7
Tel: (613) 820-6483

Telex: 610-563-1636
ACMCPE* MSP"

Quebec

Hewletl-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H3J 2M5
Tel: (514) 697-4232

Telex: 610-422-3022
ACM,CPEMPP*

CHILE

Jorge Caicagni y Cia. Ltoa.
Arturo Burhie 065
Casilla 16475
SANTIAGO 9

Tel: 220222

Telex: JCALCAGN!
ACMEM

Olympia (Chile) L(d.
Rodrico de Araya 1045
Casila 256-v
SANTUGO 21

Tet: 25-50-44

Telex: 40-565

C.P

COLOMBIA
Instrumentacion

H. A Langebaek & Kier S.A.
Apartado Aéreo 6287
BOGOTA 1, D.E.
Carrera 7 No. 48-75
BOGOTA, 2 D.E.

Tet: 287-8877

Telex: 44400

Cable: AARIS Bogota
ACMEMP

COSTA RICA

Clentifica Coslarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apariado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR

Cable: GALGUR

CMEM

CYPRUS

Tederexa Lid.

P.Q. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 45628

Telex: 2894

EMP

CZECHOSLOVAKIA
Hewilelt-Packard

Obchodni Zastupiteistvi v CSSR
Post. schranka 27

CS-118 01 PRAKA 011

Tel: 66-296

Telex: 121353 HC

]
B

DENMARK
Hewlefi-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A.CM,CPEMSP
Hewilett-Packard A/S
Navervej 1

DK-8600 SILKEBORG
Tel: (06) 82-71-66
Telex: 37409 hpas dk
CM,CSE

ECUADOR

CYEDE Cia. Ltda.

P.O. Box 6423 CCI
Avenida Eloy Alfaro 1749
ourro

Tel: 450-975, 243-052
Tedex: 2548 CYEDE ED
Cable: CYEDE-Quito
ACMEP

Hospitalar S.A.

Casilla 3590

Robles 625

ourro

Tel: 545-250, 545-122
Cabie: HOSPITAL AR-Quito
M

EGYPT

Samitro

Sami Amin Trading Office
18 Abdel Aziz Gawish
ABDINE-CAIRO

Tel: 24-932

P

international Engineering Associales
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23-829

Tedex: 83830

EM

Informatic For Computer Systems
22 Talaal Harb Street

CAIRO

Tel: 759006

Telex: 93938 FRANK UN

c

EL SALVADOR
IPESA

Bouevard de los Heroes
Edificio Sarah 1148
SAN SALYADOR

Tet: 252787
ACCMEP

FINLAND
Hewietl-Packard Oy
Revontutentie 7
SF-02100 ESPOO 10
Tel: (90) 455-0211
Telex: 121563 hewpa sf
ACM.CPEMSP

FRANCE
Hewlett-Packard France
Le Ligoures

Bureau de Vente de
Aix-en-Provence

Place Romée de Vileneuve
F-13090 AIX-EN-PROVENCE
Tel: (42) 59-41-02

Telex: 410770F
ACM,CSEMSP*



SALES & SUPPORT OFFICES

FRANCE (Cont.)
Hewlett-Packard France
Boite Postale No. 503
F-25026 BESANCON

28 Rue de la Repubiique
F-25000 BESANCON

Tet: (81) 83-16-22

CM

Hewilett-Packard France
Bureau de Vente de Lyon
Chemin des Mouilles
Boite Postaie No. 162
F-69130 ECULLY Cédex
Tel: (78) 33-81-25
Telex: 310617F
A,CM,CP.E.MP
Hewleli-Packard France
Immeubie France Evry
Tour Lorraine

Boulevard de France
F-91035 EVRY Cédex

Tet: (60) 77-96-60
Telex: 6923 15F

CME

Hewieti-Packard France
5th Avenue Raymond Chanas
F-38320 EYBENS

Tel: (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CM,CS

Hewleti-Packard France
Batiment Ampére

Rue de la Commune de Paris
Boite Postale 300

F-93153 LE BLANC MESNIL
Tel: (01) 865-44-52

Telex: 211032F
CM,CP.E.MS
Hewlelt-Packard France

Le Montesquieu

Avenue du Presiden! JF Kennedy
F-33700 MERIGNAC

Tel: (56) 34-00-84

Telex: 550105F
CM,CP.E.MS
Hewlett-Packard France

32 Rue Lothaire

F-57000 METZ

Tel: (87) 65-53-50

CM.CS

Hewlet-Packard France
F-91947 Les Ulis CédexORSAY
Tel: (1) 907-78-25

Telex: 600048F
A,CM,CPEMP P
Hewlett-Packard France
Paris Porte-Maillot 13, 15 25
Boulevard De L’Amiral Bruix
F-75782 PARIS Cédex 16
Tel: (01) 502-12-20

Telex: 613663F
CM.CP.MS.P
Hewieft-Packard France

2 Aliee de la Bourgonette
F-35100 RENNES

Tel: (99) 51-42-44

Telex: 740912F

CM,CS EMS,P*
Hewlett-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-67200 STRASBOURG

Tet: (88) 28-56-46

Telex: 89014 1F
CM,CS E MS,P*

Arranged alphabetically by country
()

Hewletl-Packard France
20 Chemin de ia Cépidre
F-31081 TOULOUSE Cédex
Tel: (61) 40-11-12

Telex: 531639F
ACMCSEP’
Hewlett-Packard France
Bureau de Vente de Lilie
Immeuble Péricentre

Rue Van Gogh

F-59650 VILLENEUVE D'ASQ
Tel: (20) 91-41-25

Telex: 160124F
CM,CS,EMS.P*

GERMAN FEDERAL
REPUBLIC
Hewiett-Packard GmbH
Technisches Buro Berlin
Keithstrasse 2-4

D- 1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACMCS.EXMP
Hewlett-Packard GmbH
Technisches Buro Biblingen
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (07031} 667-1

Telex: 07265739 bbn or 07265743
A,CM,CPEMPP
Hewlett-Packard GmbH
Technisches Buro Dusseldorf
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 587 1-1

Telex: 085/86 533 hpdd d
A,CM.CP.EMSP
Hewleti-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 FRANKFURT 56

Tel: (0611) 50-04-1

Telex: 04 13249 hptim d
ACM.CPEMPP
Hewleti-Packard GmbH
Technisches Blro Hamburg
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1

Telex: 21 63 032 hphh d
A,CM,CP.EMSP
Hewieti-Packard GmbH
Technisches BUro Hannover
Am Grossmarkt 6

D-3000 HANNOVER 91

Tek: (0511) 46-60-01

" Telex: 092 3259

A,CM,CS.EMS,P
Hewiefl-Packard GmbH
Technisches Blro Mannheim
Rosslauer Weg 2-4
D-6800 MANNHEIN

Tel: (621) 70050

Telex: 0462105

ACE

Hewleti-Packard GmbH
Technisches Blro Neu Uim
Messerschmitistrasse 7
D-7810 NEU ULM

Tel:

Telex:

CE

Hewileti-Packard GmbH
Technisches Blro Nurnberg
Neumeyersirasse 90
D-8500 NURNBERG

Tet: (0911) 56-30-83
Telex: 0623 860
CM,CS,E.MS P

Hewlett-Packard GmbH
Technisches Blro Munchen
Eschenstrasse 5

D-8021 TAUFKIRCHEN

Tel: (089) 6117-1

Telex: 0524985
A.CM,CP.EMSP

GREAT BRITAIN
Hewlett-Packard Lid.
Trafaigar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU
Tel: (061) 928-6422
Telex: 668068
ACEM
Hewleti-Packard Ltd.
Oakfieid House, Oakfield Grove
Clifton

BRISTOL BS8 2BN

Tel: 36806

Telex: 444302

p

Hewlett-Packard Lid.
14 Wesley Streel
CASTLEFORD
Yorkshire WF10 1AE
Tel: (0977) 550016
Telex: 5557355

[

Hewiett-Packard Lid.
Fourier House
257-263 High Street
LONDON COLNEY
Herts., AL2 1HA

Tel: (0727) 24400
Telex: 1-8952716
CE

Hewiett-Packard Ltd
Tradax House, St. Mary's Walk
MAIDENHEAD
Berkshire, SL6 1ST
Tel: (0628) 39151
EP

Hewlett-Packard Ltd.
308/314 Kings Road
READING, Berkshire
Tel: 61022

Telex: 84-80-68
CM.P
Hewletl-Packard Ltd.
Quadrangle

106- 118 Station Road
REDHILL, Surrey

Tel: {0737) 68655
Telex: 947234 CE
Hewleit-Packard Lid.
Westminster House
190 Stratford Road
SHIRLEY, Solihull
West Midiands B90 3BJ
Tel: (021) 7458800
Telex: 339105

c

Hewleti-Packard Ltd.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: (0734) 784774
Telex: 847178
ACEM

GREECE

Kostas Karaynnis

8 Omirou Street

ATHENS 133

Tel: 32-30-303, 32-37-371
Telex: 21 59 62 RKAR GR
EMP

“Plaiso”

G. Gerados

24 Stournara Street
ATHENS

Tel: 36-11-160
Telex: 21 9492

P

GUATEMALA

IPESA

Avenida Reforma 3-48

Zona 9

GUATEMALA CITY

Tel: 316627, 314786, 664715
Telex: 4192 Teletro Gu
AC.CMEMP

HONG KONG

Hewlett-Packard Hong Kong, Lid.

G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX

Cable: HP ASIA LTD Hong Kong
ECPP

Schmid! & Co. (Hong Kong) Lia.
Wing On Centre, 28th Fioor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company inc.
Hafnarnvoli- Tryggvagoty
P.0. Box 895

IS-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Blue Star Lid.
Bhavdeep

Stadium Road
AHMEDABAD 380 014
Tel- 42932

Telex: 012.234
Cable: BLUEFROST
£

Blve Slar Lid.

11 Magarath Road
BANGALORE 560 025
Tel: 55668

Telex: 0845-430
Cable: BLUESTAR
ACMCE

Blue Star Lta.

Band Box House
Prabhadevi
BOMBAY 400 025
Tet: 422-3101
Telex: 011-3751
Cable: BLUESTAR
AM

Blve Star Lid.
Sahas

414/2 Vir Savarkar Marg
Prabhadevi
BOMBAY 400 025
Tel: 422-6155
Telex: 011-4093
Cable: FROSTBLUE
ACM.CEM

Blve Star Lid.

7 Hare Street
CALCUTTA 700 001
Tel: 12.01-31
Telex: 021-7655
Cable: BLUESTAR
AM

Blue Star Ltd.

Meenak shi Mandiram
XXXXV/1379-2 M. G. Road
COCHIN 682-016

Tel: 32069

Telex: 085-514

Cable: BLUESTAR

A

Blve Slar Lid.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Lid.

Bhandari House, 7th/8th Floors
91 Nehru Place

MEW DELHI 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACMCEM

Blve Star Lid.

1-1-117/1 Sarojini Devi Road
SECUNDERABAD 500 033
Tel: 70126

Telex: 0155-459

Cable: BLUEFROST

AE

Blve Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013

Tel 65799

Telex: 0884-259

Cabie: BLUESTAR

£

INDONESIA

BERCA indonesia P.T.
P.0.Box 496/Jk!.

Jin. Abaul Muis 62
JAKARTA

Tel: 373009

Telex: 31146 BERSAL IA
Cable: BERSAL JAKARTA
ACEMP

BERCA Indonesia P.T.
P.0. Box 174/Sby.

JL. KuleiNo. 11
SUBAEE-SURABAYA

Tel: 68172

Telex: 31146 BERSAL SD
Cable: BERSAL-SURABAYA
A EMP

{RAQ

Hewlett-Packard Trading S.A.
Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 2455 HEPAIRAQ IK

cP

IRELAND
Hewlett-Packard ireland Lid.
Kestrel House
Clanwilliam Court
Lower Mount Streel
DUBLIN 2, Eire

Tel: 680424, 680426
Telex: 30439
ACCMEMP

Cardiac Services Lid.
Kilmore Road

Arlane

DUBLIN 5, Eire

Tel: (01) 351820
Telex: 30439

M



ISRAEL

Electronics Engineering Division
Motorola Israef Lid.

16 Kremenetski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 338973

Telex: 33569 Motil IL

Cable: BASTEL Tel-Aviv
A.CM.CEMP

ITALY

Hewlett-Packard Haliana S.p.A.
Traversa 99C

Giutio Petrone, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewilett-Packard Haliana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CM,CS.E MS

Hewlelt-Packard Maiiana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

cP

Hewlett-Packard italiana S.p.A.
via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVLIGLIO
Tel: (2) 903691

Telex: 334632
A,CM,CP.EMPP
Hewiett-Packard ltaliana S.p.A.
Via Nuova san Rocco A
Capodimonte, 62/A

1-80131 NAPOLI

Tet: (081) 7413544
ACM,CSE

Hewlett-Packard ltaliana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07 £.C
Hewletl-Packard Hfaliana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (49) 664888

Telex: 430315

ACM,CS.EMS
Hewlett-Packard Haiiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
ACM.CSEMSP*
Hewlet!-Packard ltaliana S.p.A.
Corso Giovanni Lanza 94
1-10133 TORINO

Tel: (011) 682245, 659308
Telex: 221079

CM.CS.E

JAPAN
Yokogawa-Hewlett-Packard Ltd.
inoue Building

1348-3, Asahi-cho

ATSUGH, Kanagawa 243

Tel: (0462) 24-0451

CMC"E
Yokogawa-Hewletl-Packard Ltd.
3-30- 18 Tsuruya-cho
Kanagawa-ku, Yokohama-Shi
KANAGAWA, 221

Tel: (045) 312-1252

Telex: 382-3204 YHP YOK
CMCCSE

Yokogawa-Hewlett-Packard L1d.
Sannomiya-Daiichi Seimei-Bidg. 5F
69 Kyo-Machi lkuta-Ku

KOBE CITY 650 Japan

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi Yasoji Bidg 4F
4.3 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CM.CSE
Yokogawa-Hewielt-Packard Lid.
Milo Mitsui Buiiding

4-73, San-no-maru, 1-chome
MITO, Ibaragi 310

Tel: (0292) 25-7470

CM,CSE
Yokogawa-Hewletl-Packard Lid.
Sumitomo Seimei Bldg.

11-2 Shimo-sasajima-cho
Nakamura-ku

NAGOYA, Aichi 450

Tel: (052) 581-1850
CM,CSE MS
Yokogawa-Hewlett-Packard Lid.
Chuo Bidg., 4th Floor

5-4-20 Nishinakajima, 5-chome
Yodogawa-ku, Osaka-shi
0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
ACM,CPEMPP*
Yokogawa-Hewlett-Packard Lid.
29-21 Takaido-Higashi 3-chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
ACM.CPEMPP*

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
EMP

KOREA

Samsung Eleclronics
4759 Shinkil, 6 Dong
Youngdeungpo-Ku,
SEOUL

Tel: 8334311, 8334312
Telex: SAMSAN 27364
ACEMP

KUWAIT

Al-Khalidya Trading & Conftracting
P.0. Box 830 Safal
Kywarr

Tel: 42-4910, 41-1726
Telex: 2481 Areeg ki
AEM

Photo & Cine Equipment
P.0. Box 270 Safal
Kuwair

Tel: 42-2846, 42-3801
Telex: 2247 Matin

P

LUXEMBOURG
Hewlett-Packard Beigium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CM,CP.EMPP

SALES & SUPPORT OFFICES

Arranged alphabetically by country

MALAYSIA
Hewilett-Packard Sales (Malaysia)
Sdn. Bhd.

Suite 2.21/2.22
Bangunan Angkasa Raya
Jalan Ampang

KUALA LUMPUR

Tel: 483544

Telex: MA31011
ACPEMP*

Protel Engineering

Lot 319, Satok Rd.

P.0. Box 1917

KUCHING, SARAWAK

Tel: 535-44

Telex: MA 70904 Promal
Cable: Proteleng

AEM

MEXICO

Hewlett-Packard Mexicana, S.A. de
Cv.

Avenida Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO CITY 23, D.F.

Tel: (905) 676-4600

Telex: 017-74-507

ACPEMSP

Hewlett-Packard Mexicana, S.A. de
Cv.

Rio Volga 600

Colonia del Valle

MONTERREY, N.L.

Tel: 78-42-93, 78-42-40, 78-42-41
Telex: 038-410

cS

MOROCCO
Dolbeau

81 rue Karalchi
CASABLANCA

Tel: 304 1-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue d'Agadir

Boile Poslale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewilett-Packard Nederland B.V.
Van Heuven Goedhartiaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1080 AR AMSTELVEEN

Tel: (20) 47-20-21

Telex: 13 216

A,CM,CP.EMPP
Hewlelt-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPPELLE, A/D ljessel
P.0. Box 41

NL2900 AA CAPELLE, lissel

Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
A,CM,CP

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 68-7158

Cable: HEWPACK Auckiand
CM.CS.EP"

Hewlett-Packard (N.Z.) Ltd.

4-12 Cruickshank Street

P.0. Box 9443

Kilbirnie, WELLINGTON 3

Tel: 877-198

Cable: HEWPACK Wellington
CM,CPEP

Northrop Instruments & Systems
Lid.

Eden House, 44 Khyber Pass Road
P.0. Box 9682

Newmarkel, AUCKLAND

Tel: 794-091

AM

Northrop Instruments & Systems
Lid.

Terrace House, 4 Oxlord Terrace
P.0. Box 8388

CHRISTCHURCH

Tel: 64-165

AM

Northrop instruments & Systems
Ld.

Sturdee House

85-87 Ghuznee Stree!

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NIGERIA

The Eleclronics Instrumentations
Lid.

N6B/S70 Oyo Road

Oluseun House

P.M.B. 5402

1BADAN

Tel: 461577

Telex: 31231 TEIL NG

AEMP

The Electronics Instrumeniations
Lid.

144 Agege Motor Road, Mushin
P.0. Box 6645

Mushin, LAGOS

AEMP

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 08Y

Tel: (0232) 625-566

Telex: 747626

M

NORWAY
Hewileti-Packard Norge A/S
Folke Bernadottesvei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (BERGEN)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CM,CSE

Hewlett-Packard Norge A/S
Oesterndalen 18

P.0. Box 34

N- 1345 OESTERAAS

Tel: (02) 17-11-80

Telex: 16621 hpnas n

A* CM,CPEMSP

OMAN

Khirmjl Ramdas

P.0. Box 19

MUSCAT

Tel: 72-22-17, 72-22-25

Telex: 3289 BROKER ME MUSCAT
P

(2]
@

PAKISTAN

Mushko & Company Lid.
10, Bazar Road

Sector G-6/4

ISLAMABAD

Tel: 28624

Cable: FEMUS Rawaipindi
AEM

Mushko & Company Lid.
Oosman Chambers
Abdullah Haroon Road
KARACH 0302

Tel: 511027, 512927
Telex: 2894 MUSHKO PW
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Aparlado 4929

Panama 5

Calle Samuel Lewis
Edificio "Alfa” No. 2
CIUDAD DE PANAMA

Tel: 64-2700

Telex: 3480380

Cable: ELECTRON Panama
ACMEMP

Folo internacional, S.A.
P.0. Box 2068

Free Zone ol Colon
COLON 3

Tel: 45-2333

Telex: 3485126

Cabie: IMPORT COLON/Panama
P

PERU

Cémpania Electro Médica S.A.
Los Flamencos 145, San Isidro
Casilla 1030

LiMA 1

Tel: 41-4325

Telex: Pub. Boolh 25424 SISIDRO
Cable: ELMED Lima

ACMEMP

PHILIPPINES

The Online Advanced Systems
Corporalion

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.O. Box 1510

Melro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACEM

Electronic Specialists and
Proponents inc.

690-8 Epifanio de los Sanlos
Avenue

Cubao, QUEZON CITY

P.0. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 742-40287

P

POLAND

Bwo Informasji Technicznej
Hewletl-Packard

Ul Stawki 2, 6P

PLOO-950 WARSZAWA

Tel: 39-59-62, 39-67-43
Telex: 812453 hepa pl



[+]
@

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PORTUGAL
Teleclra-Empresa Técnica de
Equipmentos Eiéclricos S.a.r.1.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

ACEP

Mundinter

Intercambio Mundial de Comércio
Sarl

P.0. Box 2761

Avenida Antonio Augusto de Aguiar
138

P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

PUERTO RICO
Hewleli-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00630
Calle 272 Edificio 203

Urb. Country Ciub

RIO PEDRAS, Puerto Rico 00924
Tel: (809) 762-7255

Telex: 345 0514

ACP

QATAR

Nasser Trading & Confracting
P.0. Box 1563

DOWA

Tel: 22170

Telex: 4439 NASSER

M

Scitecharabia

P.0. Box 2750
I'DOHA

Tel: 329515

Telex: 4806 CMPARB
P

ROMANIA

Hewiell-Packard Reprezentanta
Boulevard Nicolae Balcescu 16
BUCUREST!

Tel: 130725

Telex: 10440

SAUDI ARABIA

Modern Electronic Establishment
P.0. Box 193

AL-KHOBAR

Tel: 44-678, 44-813

Telex: 670136

Cable: ELECTA AL-KHOBAR
CEMP

Modern Electronic Establishment
P.0. Box 1228, Baghdadiah Street
JEDDAH

Tel- 27-798

Telex: 401035

Cabile: ELECTA JEDDAH

CEMP

Modern Electronic Establishment
P.O. Box 2728

RIYADH

Tel: 62-596, 66-232

Telex: 202049

C.EMP

SCOTLAND
Hewlett-Packard Ltd.
Royal Bank Buildings
Swan Streel

BRECHIN, Angus, Scotland
Tel: 3101, 3102

CM,CS

Hewlett-Packard Lid.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
GB-Scotiand

Tel: {031) 3311000
Telex: 72682

ACMEM

SINGAPORE
Hewlett-Packard Singapore (Ply.)
Lid.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 3115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
A,CP,EMSP

SOUTH AFRICA
Hewlett-Packard South Atrica (Ply.)
Ltd.

P.0. Box 120

Howard Place

Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7450

Tel: 53-7955, 53-7956, 53-7957
Telex: 57-0006

ACM,CSEMSP

Hewlett-Packard South Atrica (Pty.)
Lid.

P.0. Box 37066

Overport

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
CM,CS

Hewlett-Packard South Africa (Pty.)
Lid.

P.0. Box 33345

Glenstantia 0010 TRANSVAAL

1s! Floor East

Constantia Park Ridge Shopping
Centre

Conslantia Park

PRETORIA Tel: 98-1126 or 98- 1220
Telex: 32163

CE

Hewlett-Packard South Africa (Pty.)
Lid.

Daphny Street

Private Bag Wendywood

SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 89-84782

Cable: HEWPACK Johannesburg
A,CM,CP.E MS,P

SPAIN

Hewlett-Packard Espafiola S.A.
c/Entenza, 321

E-BARCELONA 29

Tel: (3) 322-24-51, 321-73-54
Telex: 52603 hpbee
ACM,CP.EMSP
Hewlett-Packard Espafiola S.A.
¢/San Vicente SN

Edificio Albia II,7 8

E-BILBAO 1

Tel: (944) 423-8306, 423-8206
A,CM.E MS

Hewletl-Packard Espafiola S.A.
Calle Jerez 3

E-MADRID 16

Tel: 458-2600

Telex: 23515 hpe

A.CME MPP

Hewlett-Packard Espafiola S.A.
Colonia Mirasierra

Edificio Juban

c/o Costa Brava 13, 2.
E-MADRID 34

Tel: 734-8061, 734-1162
CM,CP

Hewletl-Packard Espafiola S.A.
Av Ramén y Cajal 1-9

Edificio Sevilla 1,

E-SEVILLA 5

Tel: 64-44-54, 64-44-58
Telex: 72933

A.CM,CS MS,P
Hewiett-Packard Espafiola S.A.
C/Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354, 361-1358
CM,CS,P

SWEDEN

Hewleti-Packard Sverige AB
Enighetsvigen 3, Fack

P.0. Box 20502

S- 16120 BROMMA

Tel: (08) 730-0550

Telex: (854) 10721 MESSAGES
Cable: MEASUREMENTS
STOCKHOLM

A,CM,CP.E MS P
Hewleti-Packard Sverige AB
Sunnanvagen 14K

§-22226 LUND

Tel: (46) 13-69-79

Telex: (854) 10721 (via BROMMA
office)

CM,CS

Hewlet!-Packard Sverige AB
Vastra Vintergatan 9

§-70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 10721 (via BROMMA
office)

CM,CS

Hewlett-Packard Sverige AB
Frotalisgatan 30

§-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50

Telex: (854) 10721 (via BROMMA
office)

CM,CSEP

SWITZERLAND
Hewleti-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

ACM

Hewlett-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEVA

Tel: (022) 32-30-05, 32-48-00
CM,CP

Hewlett-Packard (Schweiz} AG
29 Chemin Chéteau Bloc
CH-1219 LE LIGNON-Geneva
Tel: (022) 96-03-22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva
ACMEMSP

Hewletl-Packard (Schweiz) AG
Zkcherstrasse 20

Alimend 2

CH-8967 WIDEN

Tel: (57) 50-111

Telex: 59933 hpag ch

Cable: HPAG CH
ACM,CPEMSP

SYRIA

General Electronic inc.

Nuri Basha-Ahnat Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 11215 ITIKAL

Cabie: ELECTROBOR DAMASCUS
E

Sawah & Co.

Place Azmé

Boite Poslale 2308
DAMASCUS

Tel: 16-367, 19-697, 14-268
Telex: 11304 SATACO SY
Cable: SAWAH, DAMASCUS
M

TAIWAN

Hewlett-Packard Far East Lid.
Kaohsiung Branch

68-2, Chung Cheng 3rd Road
Shin Shin, Chu

KAOHSIUNG

Tel: 24-2318, 26-3253
CSEMSP

Hewlett-Packard Far East Ltd.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TMPEI

Tel:(02) 751-0404
Cabie:HEWPACK Taipei
ACPEMSP

Hewlett-Packard Far East Ltd.
Taichung Branch

#33, Cheng Yih Streel

10th Floor, Room 5
TAICHUNG

Tel: 289274

ing Lih Trading Co.

3rd Floor 18, Po-ia Road
TAIPE!

Tel:

Telex:

Cable: INGLIH TAIPEI

A

THAILAND

UNIMESA Co. Ltd.

Eicom Research Buiding

2538 Sukhumvit Ave.
Bangchak, BANGKOX

Tel: 393-2387, 393-0338
Tedex: THB 1160, 82938, 81038
Cabie: UNIMESA Bangk ok
ACEM

Bangkok Business Equipment L(d.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671,
234-8672

Cabie: BUSIOUPT Bangk ok

P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.

P.O. Box 732

50/A Jerningham Avenue
PORT-OF-SPAIN

Tel: 624-4213, 624-4214
ACMEMP

TUNISIA

Tunisie Electronique

31 Avenue oe ia Liberte
TuNIs

Tel- 280-144

EP

Corema

1 ler. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Lig.
Riza Sah Pehievi
Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155

E

EMA, Munendisiik Kollek tif Stk eti
Mediha Eidem

Sokak 41/6

Ylksel Caddesi, ANKARA

Tel: 17-56-22

Cable: Ematrade

M

UNITED ARAB EMIRATES
Emitac Lta.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136

EMPC

UNITED KINGDOM

see: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND

UNITED STATES

Alabama
Hewlelt-Packard Co.
700 Cenlury Park South
Suite 128

BIRMINGHAM, AL 35226
Tel: (205) 822-6802
CM,CS.MP
Hewlett-Packard Co.
P.0. Box 4207

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802
Tel: (205) 881-4591
CMCPEM*

Alaska

Hewleti-Packard Co.

1577 "C" Street, Suite 252
ANCHORAGE, AK 99510
Tel: (206) 454-397 1
CM.CS**

Arlzona
Hewlett-Packard Co.
2336 East Magnolia Street
PHOENIX, AZ 85034

Tel: (602) 273-8000
A.CM,CPEMS
Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85702

Tel: (602) 889-4631
CM,CSEMS"*

Arkansas
Hewletl-Packard Co.

P.0. Box 5646

Brady Station

LITTLE ROCK, AR 72215
Tel: (501) 376- 1844, (501)
664-8773

CM,MS



UNITED STATES (Cont.)

California
Hewlett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel; {213) 702-8300
ACM,CP.EP
Hewlett-Packard Co.
1579 W. Shaw Avenue
FRESNO, CA 93771

Tel: (209) 224-0582
CM,MS

Hewlett-Packard Co.
1430 £ast Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CM,CP.E MP
Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
CM,CP.MP
Hewleti-Packard Co.
3939 Lankershim Bivd.
NORTH HOLLYWOOD, CA 91604
Tel: (213) 877-1282
Regional Headquarters
Hewlefi-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CM,CP.E
Hewlett-Packard Co.
646 W. North Market Boulevard
SACRAMENTO, CA 95834
Tel: (916) 929-7222

A* ,CM.CP.EMS
Hewleti-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92123
Tel: (714) 279-3200
CM.CP.E MP
Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
A,CM.CP.E MP
Hewleti-Packard Co.
454 Carlton Court

$0. SAN FRANCISCO, CA 94080
Tel: (415) 877-0772
CM,CP

Colorado
Hewlett-Packard Co.

24 inverness Place, East
ENGLEWOOD, CO 80112
Tet: (303) 771-3455
A,CM,CP.EMS

Connecticut
Hewiett-Packard Co.

47 Bames Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A.CM,CPE MS

Florida

Hewlefi-Packard Co.

P.0. Box 24210

2727 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tei: (305) 973-2600
CM,CP.E,MP
Hewileft-Packard Co.

4080 Woodcock Drive, #132
Brownett Buiding
JACKSONVILLE, FL 32207
Tel: (904) 398-0663
CMC* E* MS**

Hewlett-Packard Co.
P.O. Box 13910

6177 Lake Eilenor Drive
ORLANDO, FL 32809
Tet: (305} 859-2900
A,CM,CP.EMS
Hewleti-Packard Co.
6425 N. Pensacola Bivd.
Suite 4, Building 1
PENSACOLA, FL 32575
Tel: (904) 476-8422
A.CMMS
Hewlett-Packard Co.

110 South Hoover, Suite 120

Vanguard Bidg.
TAMPA, FL 33609
Tel: (813) 872-0900
A*CM,CSE* M*

Georgla
Hewlett-Packard Co.
P.0. Box 105005

2000 South Park Place
ATLANTA, GA 30339

Tel: (404) 955-1500
Telex: 810-766-4890
A,CM,CP £ MP
Hewlett-Packard Co.
Executive Park Suite 306
P.O. Box 816

AUGUSTA, GA 30907

Tel: (404) 736-0592
CM,MS

Hewiett-Packard Co.
P.0. Box 2103

1172 N. Davis Drive
WARNER ROBINS, GA 31098
Tel: (912) 922-0449
CME

Hawali
Hewleti-Packard Co.

Kawaiahao Plaza, Suite 190

567 South King Street
HONOLULU, HI 96813
Tel: (808) 526- 1555
A,CM,CS.EMS

idaho

Hewleli-Packard Co.
11311 Chinden Boulevard
BOISE, ID 83707

Tel: (208) 376-6000
CM,CSM*

Hlinois
Hewlefi-Packard Co.
211 Prospect Road
BLOOMINGTON, iL 61701
Tet: (309) 663-0383
CM,CSMS"*
Hewlett-Packard Co.
1100 31st Street
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760
CM.CP

Hewiett-Packard Co.
5201 Toliview Drive

ROLLING MEADOWS, IL 60008

Tel: (312) 255-9800
A,CM,CP.EMP

indiana
Hewleti-Packard Co.
P.0. Box 50807

7301 No. Shadeland Avenue

INDIANAPOLIS, IN 46250
Tel: (317) 842-1000
A,CM,CS.EMS

fowa
Hewlett-Packard Co.
2415 Heinz Road
10WA CITY, 1A 52240
Tel: (319) 351-1020
CM,CS £°,MS

SALES & SUPPORT OFFICES B

Arranged alphabetically by country (A
)|

Kansas
Hewilett-Packard Co.
1644 S. Rock
WICHITA, KA 67207
Tel: (316) 265-5200
CM.CS

Kentucky
Hewtett-Packard Co.
10170 Linn Station Road
Suile 525

LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,.CM,CS MS

Louisiana
Hewlett-Packard Co.
P.0. Box 1449

3229 Williams Boulevard
KENNER, LA 70062

Tel: (504) 443-6201
A,CM,CS € MS

Maryland
Hewilett-Packard Co.
7121 Standard Drive
HANOVER, MD 21076
Tel: (301) 796-7700
A,CM,CPEMS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
Telex: 710-828-9685
A,CM,CPE MP

Massachusetts
Hewlett-Packard Co.
32 Hariwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CM,CP.E.MP

Michigan
Hewlett-Packard Co.
23855 Research Drive

FARMINGTON HILLS, MI 48024

Tel: (313) 476-6400
A,CM,CP.E.MP

Hewlett-Packard Co.

4326 Cascade Road S.E.

GRAND RAPIDS, MI 49506
Tet: (616) 957-1970
CM,CSMS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
ACM.CP.EMP

Mississippi
Hewiletl-Packard Co.
P.0. Box 5028

322 N. Mart Plaza
JACKSON, MS 39216
Tel: (601) 982-9363
CM,MS

Missourl
Hewletl-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
Telex: 910-771-2087
A,CM,CS,E.MS
Hewlett-Packard Co.
1024 Executive Parkway
ST. LOUIS, MO 63141
Tel: (314) 878-0200
A,CM,CP £ MP

Nebraska
Hewleft-Packard

7101 Mercy Road
Suite 101, IBX Building
OMAHA, NE 68106

Tel: (402) 392-0948
CM,MS

Nevada
Hewiefl-Packard Co.
Suite D-130

5030 Paradise Bivd.
LAS VEGAS, NV 89119
Tel: (702) 736-6610
CM,MS™*

New Jorsey
Hewietl-Packard Co.

Crystal Brook Professional Building
Route 35

EATONTOWN, NJ 07724

Tel: (201) 542-1384
A*CMC"E*P*
Hewlett-Packard Co.

W120 Century Road
PARAMUS, NJ 07652

Tei: (201) 265-5000
A,CM,CP £ MP
Hewlett-Packard Co.

60 New England Avenue West
PISCATAWAY, N 08854

Tel: (201) 981-1199
ACMCPE

New Mexico
Hewlett-Packard Co.

P.0. Box 11634

11300 Lornas Bivd. N.E.
ALBUQUERQUE, NM 87123
Tel: (505) 292-1330
Telex: 910-989- 1185
CM,CP.E.MS

New York
Hewlett-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: {(518) 458-1550
Telex: 710-444-4691
A,CM,CS EMS
Hewlett-Packard Co.
9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
Telex: 710-523-1893
Hewlett-Packard Co.
200 Cross Keys Office
FAIRPORT, NY 14450
Tel: (716) 223-9950
Telex: 510-253-0092
CM,CP.EMS
Hewletl-Packard Co.
No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
NEW YORK, NY 10119
Tel: (212) 971-0800
CM.CPE" M*
Hewleti-Packard Co.
5858 East Molloy Road
SYRACUSE NY 13211
Tel: (315) 455-2486
A,CM,CSE MS
Hewleti-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 821-0300
Telex: 510-221-2183
A,CM,CP.EMS

North Carotina
Hewlefi-Packard Co.

P.0. Box 15579

2905 Guess Road (27705)
DURHAM, NC 27704

Tel: (919) 471-8466

CM

Hewtett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27409
Tel: (919) 852-1800
A,CM,CP.E MS

Ohlo
Hewlett-Packard Co.
9920 Carver Road
CINCINNAT, OH 45242
Tel: (513) 891-9870
CM,CPMS
Hewtett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
Telex: 810-423-9430
A,CM.CP € MS
Hewiett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CM,CPE*
Hewleti-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
ACM,CPE* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 366

1503 W. Gore Bivd., Suile #2
LAWTON, OK 73502

Tel: (405) 248-4248

c

Hewlett-Packard Co.

P.0. Box 32008

304 N. Meridan Avenue, Suite A
OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499

A" CM,CPE* MS
Hewlett-Packard Co.

Suite 121

9920 E. 42nd Streel

TULSA, OK 74145

Tel: (918) 665-3300

A** CMCSM*

Oregon
Hewiet-Packard Co.
1500 valley River Drive, Suite 330
EUGENE, OR 97401

Tel: (503) 683-8075

[4

Hewlefi-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
ACM.CPE* MS

Pennsylvania
Hewleti-Packard Co.

1021 8th Avenue

King of Prussia Industrial Park
KING OF PRUSSIA, PA 19406
Tel: (215) 265-7000

Telex: 510-660-2670
A,CM,CP.EMP
Hewlett-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CM.CP.E MP

South Carolina
Hewlefi-Packard Co.

P.0. Box 6442

694 1-0 N. Trenhoim Road
COLUMBLA, SC 29260

Tel: (803) 782-6493
CM,CS,EMS
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UNITED STATES (Cont.)

South Carolina (Cont.)
Hewiett-Packard Co.

814 Wade Hampton Bivd.
Suite 10

GREENVILLE, SC 29609

Tel: (803) 232-0917

c

Tennessee
Hewlet1-Packard Co.
P.0. Box 22490

224 Peters Road
Suite 102
KNOXVILLE, TN 37922
Tei: (615) 691-2371
A* CM,MS
Hewiett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (301) 346-8370
A,CM,CS MS
Hewlett-Packard Co.
Suite 103

478 Craighead Street
NASHVILLE, TN 37204
Tel: (615) 383-9136
CMMS**

Texas
Hewlett-Packard Co.
Suile 310w

7800 Shoalcreek Bivd.
AUSTIN, TX 78757

Tel: (512) 459-3143
CME

Hewieft-Packard Co.
Suite C-110

4171 North Mesa

EL PASO, TX 79902
Tel: (815) 533-3555
CM,CS,E* MS**
Hewiett-Packard Co.
5020 Mark {V Parkway
FORT WORTH, TX 76106
Tel: (817) 625-6361
CMC*
Hewieti-Packard Co.
P.0. Box 42816
10535 Harwin Street
HOUSTON, TX 77036
Tel: (713) 776-6400
ACMCPEMP
Hewlett-Packard Co.
3309 67th Street

Suite 24

LUBBOCK, TX 79413
Tel: (806) 799-4472
M

Hewlett-Packard Co.
P.0. Box 1270

930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101
A.CM,CP.E,MP
Hewietl-Packard Co.
205 Bilty Mitchell Road
SAN ANTOMIO, TX 78226
Tel: (512) 434-8241
CM,CS EMS

Utah

Hewieti-Packard Co.

3530 W. 2100 South Street
SALT LAKE CITY, UT 84118
Tel: (801) 974-1700
A,CM,CPEMS

Virginia

Hewletl-Packard Co.

P.0. Box 9669

2914 Hungary Spring Road
RICHMOND, VA 23228

Tel: (804) 285-3431
A.CM.CPEMS

Hewilett-Packard Co.

P.0. Box 4786

3110 Peters Creek Road. N.W.
ROANOKE, VA 24015

Tel: (703) 563-2205
CM,CSE"*
Hewlett-Packard Co.

P.0. Box 12778

5700 Thurston Avenue
Suite 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-2471
CM,CS.MS

Washington
Hewilett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CM.CPE MP
Hewlett-Packard Co.
Suile A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CM,CS

West Virginia
Hewlett-Packard Co.

4604 MacCorkie Ave., S.E.
CHARLESTON, Wv 25304
Tel: (304) 925-0492
A,CM,MS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, Wi 53005
Tet: (414) 784-8800
ACM,CSE* MP

URUGUAY

Pabio Ferrando S A.C. e.l.
Avenida llakia 2877

Casilta de Correo 370
MONTEVIDEO

Tel: 403102

Tetex: 901 Public Booth Para Pablo
Ferrando 919520

Cabée: RADIUM Montevideo
ACMEM

Guilermo Kraft del Uruguay S.A.
Avda. Libertador Brig. Gral.
Lavaleja 2083

MONTEVIDEO

Tel: 234588, 234808, 208830
Telex: 6245 ACTOUR UY

P

U.S.S.R.

Hewiett-Packard Co.
Representative Office
Pokrovsky Blvd. 4/17 Kv12
MOSCOW 101000 Tel: 294-2024
Telex: 7825 HEWPACK SU

VENEZUELA
Hewileft-Packard de Venezuels C.A.
Apartado 50933

3A Transversal Los Ruices Norte
Edificio Segre 2Y3

CARACAS 1071

Tel: 239-4133, 239-4777,
239-4244 :

Telex: 25146 HEWPACK

Cable: HEWPACK Caracas
A,CPEMSP

YUGOSLAVIA
Iskra-Commerce-Representation of
Hewiefl-Packard

Sava Centar Delegacja 30
Mientja Popovica 9

11170 BEOGRAD

Tel: 638-762

Tefex: 12042, 12322 YU SAV CEN

Iskra-Commerce-Representation ol
Hewlelt-Packard

Koprska 46

61000 LIUBLIANA

Tel: 321674, 315879

Telex:

ZAMBIA

R. J. Tilbury (Zambia) Lid.
P.0. Box 2792

LUSAKA

Tel: 81243

AEMP

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458

SALISBURY

Tel:

CEMP

FOR COUNTRIES AND
AREAS NOT LISTED:

CANADA

Ontario

Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN USA

Maryland
Hewlett-Packard Co.
4 Choke Cherry Road
Rockvitle, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA

llinols

Hewlett-Packard Co.

5201 Toliview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA

Georgia
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA

California
Hewiett-Packard Co.
3939 Lankersim Bivd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

EUROPEAN AREAS NOT
LISTED, CONTACT

SWITZERLAND
Hewleti-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel (022) 83-81-11

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

EAST EUROPEAN AREAS
NOT LISTED, CONTACT

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Wehlistrasse 29

P.0. Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066

MEDITERRANEAN AND
MIDDLE EAST AREAS
NOT LISTED, CONTACT

GREECE
Hewilett-Packard S.A.
Mediterranean & Middle East
Operations

35, Kolokotroni Street

Platia Kefallariou

GR-Kifissia, ATHENS, Greece
Tel: 808-0359, 808-0429
Telex: 21-6588

Cable: HEWPACKSA Athens

INTERNATIONAL AREAS
NOT LISTED, CONTACT

OTHER AREAS
Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

4/20/81



