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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw's calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages.

Service contracts or customer assistance agreements are available
for Hewlett-Packard products that require maintenance and re-
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Section I

SECTION |
GENERAL INFORMATION

1-i.  INTRODUCTION.

1-2. The Hewlett-Packard 12592A and 12592A-01
Accessory Kits contain the circuits and core for ex-
panding the memory capacity of the HP 2116B Computer
from 8,192 (8K) words to 16,384 (16K) words. These
kits include an 8K word memory section that installs in
the HP 2116B Computer.

1-3. The 16K word memory is referred to as option
05 when factory installed, and is ready for use when the
computer is installed. Field installation of the 16K word

memory is accomplished by installing the items supplied
in Accessory Kit 12592A or 12592A-01.

1-4.  ACCESSORY KIT CONTENTS.

1-5. The HP 12592A Accessory Kit is comprised of the
following items:

a. Two sense amplifier cards (part no. 02115-6001).
g ——
b. Two inhibit driver cards (part no. 02116-6265).

c. Two driver/switch cards (part no. 02116-6266).

d. One 8K core stack assembly (part no. 02116-6288).

e. One manual (part no. 12592-9001).

1-6. The HP 12592A-01 Accessory Kit is the same as
the 12592A Accessory Kit except that it contains two sense
amplifier cards (part no. 02116-6298) in place of sense
amplifier cards 02115-6001.

1-7. DESCRIPTION.

1-8. The 16K memory option adds 8,192 memory
locations to the basic HP 2116B Computer. This increases
the total capacity of the 2116B memory to 16,384
addressable locations in core. Each location consists of
seventeen core positions that can store a 16-bit word and
a parity bit. The parity bit is used when the parity option
is installed in the computer.

1-9. Conversion from the basic 8K memory configura-
tion to the optional 16K memory configuration is accom-
plished by installing a second 8K core stack assembly
(figure 2-1), and six additional plug-in assemblies (figure
2-2).

1-10. DOCUMENTATION.

1-11.  This manual contains field installation proce-
dures, theory of operation, and maintenance instructions
for the 16K word memory. Part location diagrams,
schematic diagrams, backplane wiring and replaceable
parts information are contained in the HP 2116B Instal-
lation and Maintenance Manual (part no. 02116-9153).

1-1/1-2
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Section IT

SECTION {i
FIELD INSTALLATION

2-1. GENERAL.

2-2. This section provides instructions for installing
the items supplied with Accessory Kit 12592A or
12592A-01. Carefully review the information in the fol-
lowing paragraphs before proceeding with the installation
procedure.

2-3. UNPACKING AND INSPECTION.

2-4, If the shipping carton is received in a damaged
condition, request that the carrier’s agent be present when
the kit is unpacked. Inspect the items comprising the kit
for damage (cracks, lifted traces, broken components,
ete.). If any of the items are damaged, notify both the
carrier and the nearest Hewlett-Packard Sales and Service
Office immediately. Retain the shipping carfon and
packing material for the carrier’s inspection. The Hewlett-
Packard Sales and Service Office will arrange for the
repair or replacement of damaged items without waiting
for claims against the carrier to be seftled.

2.5,  PREINSTALLATION CHECK.

2-6. Prior to installing the 16K word memory, check
the computer to be sure that all installation requirements
will be met. This check should be based on the following
considerations:

a. The serial number prefix of the computer.

b. Compatibility requirements with the HP 2150B
Input/Output and Memory - Extender.

c. Field change requirements.

d. Plug-in card assembly part number and revision
requirements.

. e. Accessory kit requirements.

2-1. The information presented in tables 2-1 and 2-2
is based on the above considerations. Use these tables and
the instructions in the following paragraphs when making
the preinstallation check.

2-8. SERIAL NUMBER PREFIX. Check the serial
number prefix of the computer into which the 16K mem-
ory is to be instailed. Then locate the prefix in table 2-1.
This table outlines the installation requirements for each
computer.

2-9. HP 2150B COMPATIBILITY. Computers bearing
serial number prefixes 845-, 901-, or 912- and above are
directly compatible with the HP 2150B Extender. Com-
puters bearing serial number prefixes other than those
specified are not compatible with the HP 2150B, unless
updated to a compatible prefix by installing the field
changes specified in table 2-1.

2-10. FIELD CHANGES. If a computer must be up-
dated for compatibility with the HP 2150B, make sure
that all necessary field changes have either been made, or
that the required materials, assemblies, and instructions
are available to make them. Detailed instructions for
incorporating the field changes specified in table 2-1 are
contained in applicable Service Notes. If further infor-
mation or assistance is required, consult the nearest
Hewlett-Packard Sales and Service Office listed at the back
of this manual. Install all field changes before installing the
items supplied in the accessory kit.

2-11. ASSEMBLY REQUIREMENTS. Table 2-2 con-
tains a checklist that specifies assembly numbers,
revisions, and quantities required for computer configura-
tions that are either compatible or non-compatible with
the HP 2150B. Use this checklist to determine whether
the proper assemblies are installed in the computer.

2-12. ACCESSORY KITS. Accessory Kit 12592A-01
must be used when installing the 16K memory option in
computers compatible with the HP 2150B (computers
bearing serial number prefixes 845-, 901-, and 912- and
above). Accessory Kit 12592A must be used when instal-
ling the 16K memory in computers that are not com-
patible with the HP 2150B (computers bearing serial
number prefixes other than 845-, 901-, and 912- and
above). As specified in table 2-2, Accessory Kit 12592A
contains sense amplifier card 02115-6001, and Accessory
Kit 12592A-01 contains sense amplifier card 02116-6298.
This is the only difference between the two accessory
kits.

2-1



Section IT

Table 2-1. Field Installation Checklist

12592A/12592A-01

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGE

823-

1.

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

2.

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A. BACKPLANE. Three backplane wiring changes are required prior
to installation and operation of the 16K memory. The first change
updates the 823- configuration to the 824- configuration. The
second change, in conjunction with change 2B following, updates
the 824- configuration to the 844- configuration. The third
change, in conjunction with changes 2C thru 2E, updates the 844-
configuration to the 845- configuration.

B. INSTRUCTION DECODER CARD (A107). Instruction decoder
card 02116-6027, located in slot 107, must be updated to, or
replaced by assembly revision K-830-6 or later.

C. MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

D. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

E. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

F. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

845-

824-

1.

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memgqry.

No Change
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Table 2-1. Field Installation Checklist (Continued)

Section II

COMPUTER
SERIAL
NUMBER

PREFIX

rrunil L

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGE

2.

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A,

BACKPLANE. Two backplane wiring changes are required prior
to installation and operation of the 16K memory. The first
change, in conjunction with change 2B following, updates the
824- configuration to the 844- configuration. The second, in
conjunction with changes 2C thru 2E, updates the 844-
configuration to the 845- configuration.

INSTRUCTION DECODER CARD (A107). Instruction decoder
card 02116-6027, located in slot 107, must be updated to, or
replaced by assembly revision K-830-6 or later.

MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

845-

830-

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A.

BACKPLANE. One backplane wiring change is required prior to
installation and operation of the 16K memory. This change, in
conjunction with changes 2B thru 2E, updates the 830-
configuration to the 845- configuration.

INSTRUCTION DECODER CARD (A107). Instruction decoder
card 02116-6027, located in slot 107, must be updated to, or
replaced by, assembly revision K-830-6 or later.

MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

2-3



Section II

Table 2-1. Field Installation Checklist (Continued)

12592A/12592A-01

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGES

=

SENSE AMPLIFIER CARD {A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

842-

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position

“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A,

BACKPLANE. Two backplane wiring changes are required prior
to installation and operation of the 16K memory. One change
updates the 842- configuration to the 844- configuration. The
second change, in conjunction with changes 2B thru 2D following,
updates the 844- configuration to the 845- configuration.

MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

844-

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A.

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

No Change

2-4
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Table 2-1. Field Installation Checklist (Continued)

Section II

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER

SERIAL NUMBER
PREFIX AFTER
FIELD CHANGES

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A. BACKPLANE. One backplane wiring change is required prior to
installation and operation of the 16K memory. This change, in
conjunction with changes 2B thru 2D following, updates the 844-
configuration to the 845- configuration.

B. MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

C. SENSE AMPLIFIER CARD (A1Z and A13). Sense ampiifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

D. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

E. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

845-

846-

1.

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

2.

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A. BACKPLANE. Two backplane wiring changes are required prior
to installation and operation of the 16K memory. One change
updates the 846- configuration to the 852- configuration. The
second change, in conjunction with changes 2B thru 2D following,
updates the 852- configuration to the 901- configuration.

B. MEMORY MODULE DECODER CARD (A2). Memory module
card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

C. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

901-

25
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Table 2-1. Field Installation Checklist (Continued)

12592A/12592A-01

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGES

t

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

E. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

850-

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A. BACKPLANE. One backplane wiring change is required prior to
installation and operation of the 16K memory. This change
updates the 850- configuration to the 900- configuration. Changes
2B and 2C following, update the 900- configuration to the 901-
configuration.

B. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

C. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

D. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

901-

852-

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change
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Table 2-1. Field Installation Checklist (Continued)

Section I1

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGES

2.

IF COMPATIBILITY IWTH THE HP 2150B IS REQUIRED:

A. BACKPLANE. One backplane wiring change is required prior to
installation and operation of the 16K memory. This change, in
conjunction with changes 2B thru 2D following, updates the 852-
configuration to the 901- configuration.

B. MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

C. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

D. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

E. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

901-

900-

1

IF COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

A. TIMING GENERATOR CARD (A108). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

B. ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

2.

IF COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

A. BACKPLANE. No backplane changes are required. Changes 2B
and 2C following update the 900- configuration to the 901-
configuration.

B. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

C. TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“A” (figure 2-3) for computers configured with sense amplifier
02116-6298.

D. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

901-




Section I1

Table 2-1. Field Installation Checklist (Continued)

12592A/12592A-01

COMPUTER
SERIAL
NUMBER
PREFIX

FIELD CHANGES REQUIRED FOR INSTALLATION OF
16K MEMORY OPTION

COMPUTER
SERIAL NUMBER
PREFIX AFTER
FIELD CHANGE

904-

[k

fod
=

COMPATIRILITY WITH THE HP 2150B IS NOT REQUIRED:
TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

T Ml oo
No Change

IF

A.

COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

BACKPLANE. One backplane wiring change is required prior to
installation and operation of the 16K memory. This change, in
conjunction with change 2B following, updates the 904-
configuration to the 905- configuration. Changes 2C and 2D
update the 905- configuration to the 912- configuration.

MEMORY MODULE DECODER CARD (A2). Memory module
decoder card 02116-6274, located in slot 2, must be replaced with
memory module decoder card 02116-6300.

SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.

TIMING GENERATOR CARD (A106). Timing generator card
02116-6281, located in slot 106, must be updated to, or replaced
by assembly revision A-912-22 or later. Jumper wire W1 must be
in position “A” (figure 2-3) for computers configured with sense
amplifier 02116-6298.

ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.

912-

905-

IF

A.

COMPATIBILITY WITH THE HP 2150B IS NOT REQUIRED:

TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 must be in position
“B” (figure 2-3) for computers configured with sense amplifier
02115-6001.

ACCESSORY KIT. Installation of the items supplied with the
12592A is the only other change required for conversion to the
16K memory.

No Change

IF

A.

COMPATIBILITY WITH THE HP 2150B IS REQUIRED:

BACKPLANE. No backplane changes are required. Changes 2B
and 2C update the 905- configuration to the 912- configuration.

912-

2-8



12592A/12592A-01 Section II
Table 2-1. Field Instailation Checklist (Continued)
COMPUTER COMPUTER
SERIAL FIELD CHANGES REQUIRED FOR INSTALLATION OF SERIAL NUMBER
NUMBER 16K MEMORY OPTION PREFIX AFTER
PREFIX FIELD CHANGE
B. SENSE AMPLIFIER CARD (A12 and A13). Sense amplifier card
02115-6001, located in slots 12 and 13, must be replaced with
sense amplifier card 02116-6298.
C. TIMING GENERATOR CARD (A106). Timing generator card
02116-6281, located in slot 106, must be updated to, or replaced
by assembly revision A-912-22 or later. Jumper W1 must be in
position “A” (figure 2-3) for computers configured with sense
amplifier 02116-6298.
D. ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only other change required for conversion to
the 16K memory.
912- and above HP 2150B COMPATIBILITY: All of the subject computers are No Change
compatible with the HP 2150B Extender.
TIMING GENERATOR CARD (A106). On timing generator card
02116-6281, located in slot 106, jumper W1 maust be in position “A”
(figure 2-3) for computers configured with sense amplifier
02116-6298.
ACCESSORY KIT. Installation of the items supplied with the
12592A-01 is the only change required for conversion to the 16K
memory.

2-13. INSTALLATION PROCEDURE.

2-14.  Field installation involves only basic assembly
operations. No special tools or test equipment are
required. To field install the 16K memory option, pro-
ceed as follows:

a. At the computer front panel, press the POWER
switch to turn power off.

b. At the rear of the computer, disconnect the power
cord from connector J1.

WARNING

Dangerous line voltage is present in the
computer even when the POWER switch
is off. Do not proceed further until
complying with step “b” above. Failure
to heed this warning could result in
injury or death.

¢. Open the door assembly to expose the front of
the card cage assembly (5, figure 2-1). Remove the four
retaining screws securing the card cage to the mainframe.
Fully extend the card cage from the cabinet until it locks

in place. Then swing the card cage to the position shown
in figure 2-1 to provide access to where optional core
stack assembly A401 is to be mounted.

CAUTION

Avoid dropping screws, washers, and
other hardware into card cage during
installation. These items are difficult to
retrieve. Remove dropped hardware
items at once. If left inside the com-
puter and forgotten, damage could result
when power is applied.

d. Remove the card cage top cover (1), the memory
cable spacing bracket (2), and the core stack dummy
plate (3).

e. Arrange the six memory cables of core stack
assembly A401 (4) on top of the card cage in a manner
similar to the memory cables of core stack assembly
A400 (6). Then position core stack assembly A401 next
to core stack assembly A400. Secure A401 to the back of
the card cage using the screws and mounting holes which
originally held the core stack dummy plate in place.

2-9
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Table 2-2. Assembly Checklist for Computers Equipped with the 16K Memory Option
HP PART NO. REQUIRED QUANTITY SUPPLIED
COMPUTERS COMPUTERS NOT WITH THE TOTAL
REF COMPATIBLE WITH COMPATIBLE WITH WITH THE ACCESSORY | QUANTITY
DESCRIPTION DESIG. | HP 2150B EXTENDER | HP 2150B EXTENDER | COMPUTER KIT REQUIRED
Memory Module A2 02116-6300 02116-6274 1 None 1
Decoder Card or (Note 1)
02116-6300
Inhibit Driver A4, 02116-6265 02116-6265 2 2 4
Card A6,
Ale,
A18
Driver/Switch A8, 02116-6266 02116-6266 2 2 4
Card A9,
Al4,
Al5
Sense Ampli- Alo, 02116-6298 02115-6001 2 2 4
fier Card Al1l, (Note 2) (Note 3)
Al2,
Al3
Timing Genera- A106 02116-6281 02116-6281 1 None 1
tor Card (Note 4)
Instruction A107 02116-6027 02116-6027 1 None 1
Decoder Card (Note 5)

Core Stack A400, 02116-6288 02116-6288 1 1 2

Assembly A401

NOTES

1. Memory module decoder card 02116-6274 must be used in computers bearing serial number prefixes other than
845-, 901-, 905- or later, but is replaced by the memory module decoder card 02116-6300 to achieve compatibility
with the 2150B Extender (refer to table 2-1).

2. Sense amplifier card 02116-6298 must be used in slots 12 and 13 of computers bearing serial number prefix 845-,
901-, 912- or later. Computers with these serial number prefixes are directly compatible with the HP 2150B
Extender. Computers bearing any other serial number prefix must have sense amplifier card 02115-6001 assemblies
installed in slots 12 and 13, and are not compatible with the HP 2150B Extender unless the field changes specified
in table 2-1 are incorporated. This includes replacing the sense amplifier card 02115-6001 in slots 12 and 13 with
sense amplifier card 02116-6298.

3. Sense amplifier card 02115-6001 is supplied in accessory kit 12592A; sense amplifier card 02116-6298 is supplied
in accessory kit 12592A-01.

4. Card revision A-912-22 or later must be used in computers bearing serial number prefixes 912- or later.

5. Card revision K-830-6 or later must. he used in all computers.

f. Check the routing of the memory cables from
A401 to the front of the card cage. Make sure that the
cables are not crossed and that the hooded connectors
align with the proper card slots (see figure 2-2).

g. Replace the memory cable spacing bracket (2,
figure 2-1). When installing this bracket, make sure that
the memory cables are not pinched or strained.

2-10

h. Carefully inspect the installation of core stack
assembly A401. Make sure that all hardware items have
been replaced and tightened. Then replace the card cage
top cover (1).

i. Swing the card cage into alingment with the slide
assembly, release the slide assembly and slide the card
cage into the cabinet. Replace the four screws that secure
the card cage to the mainframe.
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j. Check that the part numbers of the sense ampli-
fiers installed in slots 12 and 13 of the computer are the
same as the part numbers of the two sense amplifiers
supplied in the accessory kit. The part numbers must be the
same. Then install all six optional cards in the slots shown
in figure 2-2.

k. Conneet the memory cable connectors to the
48-pin edge of the optional cards. The proper connections
are indicated by the markings on the cable hoods, as
shown in figure 2-2.

1. Remove the timing generator card from slot 106
and check the position of jumper W1 (see figure 2-3). If
the sense amplifier cards installed in the computer have

Section II

assembly number $2116-6298, jumper W1 must be in
position “A”. If the sense amplifier cards installed in the
computer have assembly number 02115-6001, jumper W1
must be in position “B”. After making any necessary
changes, return the timing generator card to slot 106.

m. Carefuily recheck the information presented in
tables 2-1 and 2-2 to ensure that the computer is con-
figured properly. Then recheck all steps of this installa-
tion procedure to be sure that the 16K memory option
was installed properly.

n. Plug the power cord into connector J1 at the rear
of the computer. Then proceed with the installation
checkout procedure presented in the following paragraph.

. CARD CAGE TOP COVER
. MEMORY CABLE SPACING BRACKET N
. CORE STACK DUMMY PLATE E
. OPTIONAL CORE STACK ASSEMBLY A401
. CARD CAGE ASSEMBLY -
. BASIC CORE STACK ASSEMBLY A400 '

M U HWN -

2058-1

Figure 2-1.

Installation of Core Stack Assembly

2-11
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2-15. INSTALLATION CHECKOUT. Note
2-16.  Checkout of the 16K memory option is as To prevent destruction of the loader
follows: program in the computer memory,
always ensure that the LOADER switch
a. At the computer press the POWER switch on. on the computer front panel is in the
PROTECTED position before resuming
b. Perform the voltage checks and adjustments speci- normal computer operation.

fied in paragraph 4-4.

c. Load the basic binary loader program in the d. Perform the memory address and memory check-
highest 64 locations of the 16K memory. Refer to the HP erboard tests contained in the HP 2116B Installation and
2116B Installation and Maintenance Manual for loading Maintenance Manual Diagnostic Listings. If test results are
instructions. normal the 16K word memory is ready for operation.

2-13
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MC77A & B
[
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T

T ¢

L 300PF

(SEE NOTE 1) (SEE NOTE 3)
POSITION

“A"

MC27¢C

NOTES:

1. C12 IS 270 PF FOR CARD
REV 818 AND 300PF FOR
CARD REV 912 OR LATER.

2. CONNECT JUMPER W1 IN
POSITION "B" WHEN USING
02115-6001 SENSE AMPLIFIERS.

3. CONNECT JUMPER W1 IN POSITION
‘A" WHEN USING 02116-6298
SENSE AMPLIFIERS.

POSITION
llBll
(SEE NOTE 2)

20583 29
" MRT MST

Figure 2-3. Timing Generator Card (02116-6281), Partial Schematic and
Part Location Diagram Showing Location of Jumper W1
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Section III

SECTION Il
THEORY OF OPERATION

3-1.  GENERAL.

3-2. With this option installed, the computer effec-
tively has a complete 16K memory. The basic, or original,
8K memory provides memory addresses 00000 through
17777 and the additional 8K memory of this option pro-
vides memory addresses 20000 through 37777. Operation
of the new 8K memory module (8K memory core stack
assembly, and sense amplifier, inhibit driver, and driver
switch cards) is the same as the operation of the basic 8K
memory module with the exception of the X and Y
read/write signals from the memory module decoder card,
A2. With the installation of this* option, the X and Y
read/write signals must now be switched between the two
8K memory modules in order to address all memory loca-
tions. (Refer to figure 3-1.)

3-3.. BASIC 8K MEMORY OPERATION.

3-4. When the HP 2116B Computer has only the
basic 8K memory (locations 00000 through 17777), the
MMD13 signal and the M14 signal are not applied to pins
27 and 29, respectively, of memory module decoder card
A2. With no signals to these circuits, inverters and
decoding circuits cause the true read/write YO/1 signal to
be continuously applied from pin 5 of the memory
module decoder card to the driver/switch circuitry of
both the upper and the lower halves of the basic 8K
memory core stack assembly. At the same time, the M12
signal, from direct memory logic card A20, is applied to
pin 3 of the memory module decoder card. This signal
represents the true/false state of M-register bit 12 which,
in turn, indicates whether the lower or upper half of the
basic 8K memory core stack assembly is being addressed.
If the M12 signal is true at pin 3, memory locations
between 10000 and 17777 are being addressed. The true
M12 signal causes a frue read/write X1 signal (pin 6 of
the memory module decoder card) to be applied to the
driver/switch circuitry for the upper half of the basic 8K
memory core stack assembly along with the YO0/1 signal.
This enables addressing of the upper half of the basic 8K
memory core stack assembly. If the M12 signal is false,
memory locations between 00000 and 07777 are being
addressed. This condition causes a true read/write X0
signal (pin 4 of the memory module decoder card) to be
applied to the driver/switch circuitry for the lower half of
the basic 8K memory core stack assembly along with the
Y0/1 signal. These two signals enable addressing of the
lower half of the basic 8K memory core stack assembly.

35. OPTIONAL 8K MEMORY OPERATION.

3-6. When this option is installed, the X and Y read/
write signals must also be applied to the upper and lower

halves of the new memory core stack assembly whenever
memory locations 20000 through 37777 are being
addressed. To accomplish this, the M13 signal (which is
not used with the basic 8K memory) is routed from the
direct memory logic card, through a jumper on the sense
amplifier card in slot A1l and then applied to pin 27 of
the memory module decoder card as the MMD13 signal.
The MMD13 signal represents the true/false state of M-
register bit 13 which, in turn, indicates which of the two
8K memory core stack assemblies is being addressed. If
the MMD13 signal at pin 27 of the memory module
decoder card is false, memory locations 00000 through
177777 are being addressed and operation of the com-
puter memory is the same as when only the basic 8K
memory is installed (paragraph 3-4). When the MMD13
signal at pin 27 is true, locations 20000 through 37777
(the locations contained in the new memory core stack
assembly) are being addressed. The true MMD13 signal
causes the false Y0/1 read/write signal to be applied to
the driver/switch circuitry of the basic 8K memory core
stack assembly. This inhibits addressing of the basic 8K
memory core stack assembly (memory locations 00000
through 17777). At the same time, the true MMD13
signal causes a true Y2/3 read/write signal to be applied
to the driver/switch circuitry of the new 8K memory core
stack assembly (memory locations 20000 through 37777).
With the Y2/3 read/write signal true, the true/false state
of the M12 signal at pin 3 of the memory module
decoder card determines whether the upper or lower half
of the new memory core stack assembly is to be enabled
for addressing. The M12 signal at pin 3 being false enables
addressing of memory iocations 20000 through 27777
and a true X2 read/write signal to be applied to the
driver/switch circuitry for the lower half of the new 8K
memory core stack assembly. The M12 signal at pin 3
being true enables the addressing of memory locations
30000 through 37777 and a true X3 read/write signal to
be applied to the driver/switch circuitry of the upper half
of the new 8K memory core stack assembly. The X0, X1,
X2, and X3 read/write signals are also used to enable
applicable driver/switch, sense amplifier, and inhibit driver
circuits as indicated in figure 3-1.

31 PROTECTION OF UPPER 64 MEMORY
LOCATIONS.

3-8. Protection of the upper 64 memory locations in
the new 8K memory core stack assembly is provided
when the sense amplifier card is inserted in card siot A11.
This card provides a jumper which connects the M13
signal from the direct memory logic card to the memory
module decoder card. When inhibit driver card, A6, is
installed, it provides the MPT2 signal, not previously used,

31
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to pin 35 of the memory module decoder card. In the
module decoding circuitry the MPT1 and MPT2, M6
through M11, and the LPS (loader protect switch) signals
are all applied as inputs to “and” gate MC55 of the mem-
ory module decoder card, and in this manner control pro-
tection of the upper 64 memory locations. When all
inputs to “and” gate MC55 are true, a true MPT signal is

MEMORY MODULE DECODER CARD

12592A/12592A-01

<

applied to “and” gate MCA7A of timing generator card
A106. The output of MC47A is inverted through “nor”
gate MC46A and applied to “and” gate MC27C to inhibit
memory timing whenever memory locations in the pro-
tected loader area are being addressed. (Refer to the HP
2116B Installation and Maintenance Manual for a logic
diagram of memory module decoder card A2.)

A2
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ARITHMETIC LOGIC CARD ‘—D ‘
N, | DECODING
| { — N\ 27 NETWORK
| 4
| M3 L |
\ a1
| DMO
OPTIONAL | THRY
OMm14
MEMORY coumo(_.__] (M14) 29|

REGISTER

Yo/t

DRIVER /
SWITCH
A4

X0 DRIVER/

|

SWITCH
X1 a

10000
THRU
17777

BASIC 8K
MEMORY
CORE STACK
ASSEMBLY

SENSE
AMPLIFIER
SENSE
AMPLIFIER
A2

INHIBIT
DRIVER
A8

00000
THRU
07777

INHIBIT
DRIVER
Al6

N\

=~

Ya/3 DRIVER /

SWITCH
A8

X2

X3

DRIVER/
—l SWITCH
A9

}—-{ SENSE
| AMPLIFIER

30000

OPTION 05 8K
THRU

MEMORY

2392 2

Figure 3-1.
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SECTION IV
MAINTENANCE
41, GENERAL. HP 2116B Installation and Maintenance Manual Diagnos-
tic Supplement.
4.2, This section contains maintenance information

pertaining directly to the items furnished with the
12592A and 12592A-01 accessory Kkits. Refer to the HP
2116B Installation and Maintenance Manual and the Sup-
plement of Diagnostic Listings (part no. 02116-9153) for
referenced diagrams and test procedures.

43. PREVENTIVE MAINTENANGCE.

4-4, POWER SUPPLY VOLTAGE CHECKS. Check
the voltages specified in table 4-1 at the test points
located on the overvoltage protection assembly. If adjust-
ment is required, refer to the power supply adjustment
procedures in the HP 2116B Installation and Maintenance
Manual.

4-5. MEMORY ADDRESS TEST. Load and run the
high and low core memory address test tapes in accord-
ance with the procedures contained in the HP 2116B
Installation and Maintenance Manual Diagnostic Supple-
ment.

4-6. MEMORY CHECKERBOARD TESTS. Load and
run the high and low core memory checkerboard test
tapes in accordance with the procedures contained in the

Note

While running the memory checkerhoard
tests, rotate the +22V adjustment of the
computer power supply through a plus
and minus 2-volt variation (+20.8V to
+24.8V at 25°C t 2°). The checker-
board tests should continue to run
error-free during the voltage variation.
Always return the voltage setting to
+22.8 volts £ 3% after each test. Con-
duct this test at 25°C * 2°C if possible.
At higher ambient temperatures a £ 1.5
volt variation from nominal setting is
acceptable. At lower ambient tempera-
tures a £ 2 volt variation from nominal
setting is acceptable.

41. DIAGRAMS, REFERENCE DESIGNATION
INDEXES, AND REPLACEABLE PARTS.

4-8. Refer to the HP 2116B Installation and Mainten-
ance Manual for diagrams, reference designation indexes,
and replaceable parts information.

Table 4-1. Power Supply Voltage Adjustments

NOMINAL
VOLTAGE TOLERANCE ADJUST TO ADJUSTMENT
+22V + 3% of +22.8 - (0.04) (T°C-25°C) +20 ADJ R140 (A302)
“Adjust To” value
-22V + 3% of -22.8 - (0.04) (T°C-25°C) -20 ADJ R155 (A302)
“Adjust To” value
+32V + 3% of +32.0 - (0.064) (T°C-25°C) +32 ADJ R170 (A302)
“Adjust To” value
NOTES
1. The +22V and -22V supplies should be within + 1% of each other, numerically: adjust R155 after adjusting
R140.
2. “T°C” is measured ambient temperature in degrees centigrade.
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UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX: 910-950-1282

5737 East Broadway
Tucson 85716

Tel: (602) 298-2313

TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Pale Alte 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2591 Carlshad Avenue
Sacramento 95821
Tel: (916) 482-1463
TWX: 910-367-2092

1055 Shafter Street
San Diego 92106

Tel: (714) 223-8103
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford 06108
Tel: (203) 289-93%4
TWX: 710-425-3416

111 East Avenue
Norwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

DELAWARE

3941 Kennett Pike

Wilmington 19807

Tel: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.0. Box 545

Suite 106

9999 N.E. 2nd Avenue
Miami Shores 33153
Tel: (305) 754-4565
TWX: 810-348-7262

P.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlando

Tel: (305) 841-3970

TWX: 810-850-0113

P.0. Box 8128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tei: (813) 351-0211
TWX: 810-863-0366

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

4002 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimare 21207

Tel: (301) 944-5400
TWX: 710-862-0850

P.O. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: {313) 353-9100

TWX: 810-232-1532

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

9208 Wyoming Place
Kansas City 64114
Tel: (816) 333-2445
TWX: 910-771-2087

2812 South Brentwood Bivd.
St. Louis 63144

Tel: (314) 962-5000

TWX: 910-760-1670

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuguergque 87108

Tel: (505) 255-5586

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462
TWX: 710-441-8270

1219 Campville Road
Endicott 13764

Tel: (607) 754-0050
TWX: 510-252-0890

82 Washington Street
Paughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

1025 Northern Boulevard
Roslyn, Long island 11576
Tel: (516) 869-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 882-6873
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45438

Tel: (513) 298-0351
TWX: 810-459-1925

OKLAHOMA

2919 United Founders Boulevard
Ckiahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portland 97225

Tel: (503) 292-9171

TWX: 910-464.6103
PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535

TEXAS

P.0. Box 1270

201 E. Arapahoe Rd.
Richardson 75080
Tei: (214) 231-6101
TWX: 910-867-4723

P.0. Box 22813

4242 Richmond Avenue
Houston 77027

Tel: (713) 667-2407
TWX: 910-881-2645

GOVERNMENT CONTRACT OFFICE
225 Billy Mitchell Road

San Antonio 78225

Tel: (512) 434-4171

TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 486-8166
TWX: 910-925-5681

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
North Hollywood, California. ..
Paramus, New Jersey . .. Skokie,
llinois. Their complete ad-
dresses are listed above.

CANADA

ALBERTA
Hewlett-Packard (Canada)
11745 Jasper Ave.
Edmonton

Tel: (403) 482-5561
TWX: 610-831-2431

BRITISH COLUMBIA

304-1037 West Broadway
Vancouver 9

Tel: (604) 738-5301
TWX: 610-922-5059

MANITOBA

Hewlett-Packard (Canada) Ltd.
511 Bradford Ct.

St. James

Tel: (204) 786-7581

NOVA SCOTIA
Hewlett-Packard (Canada) Lid.
2745 Dutch Village Rd.

Suite 203

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue West
Toronto

Tel: (416) 249-9196

TWX: 610-492-2382

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at

the complete address listed
above,
CENTRAL AND SOUTH AMERICA
ARGENTINA CHILE ECUADOR MEXICO PERU VENEZUELA
Hewlett-Packard Argentina Hector Calcagni P. Laboratorios de Radio-Ingenieria Hewlett-Packard Mexicana, S.A. Fernando Ezeta B. Hewlett-Packard De Venezuela
S.ACe.l Casilla 13942 Calle Guayaquil 1246 de C.v. Avenida Petit Thouars 4719 C.A.
Lavalle 1171 - 3° Estado 215 - Oficina 1016 Post Office Box 3199 Moras 439 Miraflores Apartado del Este 10934
Buenos Aires Santiago Quito Col. del Valle Casilla 3061 Chacaito
Tel: 35-0436, 35-0627, 35-0431 Tel: 31-890, 490-505 Tel: 12496 Mexico 12, D.F. Lima Caracas
Telex: 012-1009 Cable: HORVATH Quito Tel: 75-46-49 Tel:I 503F1ég L Tel: 71.88.05, 71.88.69, 71.88.76
Cable: HEWPACKARG Cable: ERU Lima ble: HEWPACK Caracas
Totromentacion EL SALVADOR NICARAGUA Cable: HE
BRAZIL H Eiectrénica Roberto Terén G. PUERTO RICO

[}
Hewlett-Packard Do Brasil
l.e.C Lida.
Rua Coronel: Oscar Porto, 691
Sao Paulp - 8, SP
Tel: 71-1503
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
l.e.C. Ltda.

Avenida Frankiin Roosevelt 84-
grupo 203

Ria de Janeire, ZC-39, GB

Tel: 32-9733

Cable: HEWPACK Rio de Janeiro

Henrik A. Langebaek & Kier
iida.

Carrera 7 +48.59

Apartado Aereo 6287

Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

COSTA RICA

Lic. Alfredo Gallegos Gurdi&n
Apartado 3243

$an José

Tel: 21-86-13

Cable: GALGUR San José

Apartado Postal 1589

27 Avenida Norte 1133

San Salvador

Tel: 25-74-50

Cable: ELECTRONICA
San Salvador

GUATEMALA

Olander Associates Latin America
Apartado 1226

7a. Calle, 0-22, Zona 1
Guatemala City

Tel: 22812

Cable: OLALA Guatemala City

Apartado Postal 689
Edificio Terén

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénica Balboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
Bldg. Alina

Panama City

Tel: 30833

Cable: ELECTRON Panama City

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-Pta. de Tierra

Tel: (809) 725-3342

Cable: SATRONICS San juan
Telex: SATRON 3450 332

URUGUAY

Pablo Ferrando S.A.
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard Inter-Americas
3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8461
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HEWLETT - PACKARD [ SALES AND SERVICE

EUROPE

AUSTRIA
nilabor SmbH
Wissenschaftliche Instrumente
Rummelhardtgasse 6/3
P.0. Box 33
Vienna A-1095
Tel: 42 61 81
Cable: LABORINSTRUMENT
Vienna
Telex: 75 762

BELGIUM

Hewlett-Packard Benelux S.A.
348 Boulevard du Souverain
Brussels 16

Tel: 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK
Hawlett-Packard A/S
Langebjerg 6

2850 Naerum

Tel: (01) 80 40 40
Cable: HEWPACK AS
Tefex: 66 40

FINLAND

FRANCE

Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6

91 Orsay

Tel: 920 88 01

Cable: HEWPACK Orsay

Telex: 60048 HEWPACK ORSAY

Hewlett-Packard France
4 Quai des Etroits

69 Lyon 5e

Tel: 42 63 45

Cable: HEWPACK Lyon
Telex: 31617

GERMANY

Hewlett-Packard Vertriebs-GmbH
Lietzenburgerstrasse 30

1 Berlin W 30

Tel: 24 60 65/66

Telex: 18 34 05

Hewlett-Packard Vertriebs-GmbH
Herrenbergerstrasse 110

703 Biblingen, Wiirttemberg
Tel: 07031-6671

Cable: HEPAG Bdblingen

Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26

2 Hamburg 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

8 Miinchen 9

Tel: 0811 69 59 71/75

Cable: HEWPACKSA Miinchen
Telex: 52 49 85

GREECE

Kostas Karayannis
18, Ermou Street
Athens 126

Tel: 230 301

Cable: RAKAR Athens
Telex: 21 59 62

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Slough, Bucks, England
Tel: Slough 753-33341
Cable: HEWPIE Slough

Hewlett-Packard Italiana S.p.A,
Paiazzo Itaiia

Piazza Marconi 25

00144 Rome - Eur

Tel: 591 2544

Cable: HEWPACKIT Rome
Telex: 61514

NETHERLANDS
Hewlett-Packard Benelux, N.V.
Weederstein 117

Amsterdam, Z |1

Tel: 42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216

NORWAY
Hewlett-Packard Norge A/S
Box 149

Nesveien 13

Haslum

Tel: 53 83 60

Cable: HEWPACK Oslo
Telex: 6621

PORTUGAL
Telectra
Rua Rodrigo da Fonseca 103

SPAIN

Ataio Ingenieros
Ganduxer 76
Barcelona 6

Tel: 211-44-66
Ataio Ingenieros
Enrique larreta 12
Madrid, 16

Tel: 235 43 44
Cable: TELEATAIO Madrid
Telex: 2 72 49

SWEDEN

Hewlett-Packard (Sverige) AB
Hagakersgatan SC

431 04 Milndal 4

Te!: 031 - 27 68 00

Hewlett-Packard (Sverige) AB

Svetsarvéagen 7

§171 20 Solna 1

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockhoim

Telex: 10721

SWITZERLAND
Hewiett Packard (Schweitz) AG

Hewlett Packard (Schweitz) A.G.
Rue du Bois-du-lan 7

1217 Meyrin-Geneva

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva
Telex: 2 24 86

TURKEY

Telekom Engineering Bureau
P.0. Box 376 - Galata
Istanbut

Tel: 43 40 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
Slough, Bucks

Tel: Slough 753-33341
Cable: HEWPIE Slough
Telex: 84413

YUGOSLAVIA

Befram S.A.

83 avenue des Mimosas
Brussels 15, Belgium

Tel: 34 33 32, 34 26 19
Cable: BELRAMEL Brussels

Hewlett-Packard Oy Jelex: 7265 739 riebs.GmbH Telex: 84413 P.0. Box 2531 Zurcherstrasse 20 Telex: 21790
Gyldenintie 3 ewlett-Packard Vertriebs-Gm i 8952 Schlieren
Helsinki 20 Achenbachstrasse 15 ITALY ) #;sl?osl‘slﬁo 72 Zurich Z?)':! 1."ARCE1"‘-S NOT LISTED,
Tel: 67 35 38 4 Diisseldorf 1 nglett-ngkard Italiana S.p.A. Cable: TELECTRA Lisbon Tel: (051) 98 18 21/24 P .k 45A
Cable: HEWPACKOY-Helsinki Tel: 68 52 58/59 Viale Lunigiana 46 Telex: 1598 Cable: HEWPACKAG Zurich e ackare o
Telex: 12-1563 Telex: 85 86 533 igllzggM;isanM Telex: 53933 ‘1‘;‘;7 Ll:ne:rlisrf(?e'nzca
';ew’:e""’“t"""d VertriebsGmbH - Cabte: HEWPACKIT Milan Tel: (022) 41 54 00
urhessenstrasse Telex: 32046 Cable: HEWPACKSA Geneva
6 Frankfurt 50 Telex: 2.24.86
Tel: 52 00 36
Cable: HEWPACKSA Frankfurt
Telex: 41 32 49
AFRICA, AS!A, AUSTRALIA
ANGOLA CYPRUS The Scientific Instrument Co. Ltd. KENYA PAKISTAN (WEST) TANZANIA
Telectra Empresa Técnica Kypronics 5-8-525 Mahatma Gandhi Road R. 1. Tilbury Ltd. Mushko & Company, Ltd. R. 1. Tilbury Ltd.
de Equipamentos Eléctricos  19-19D Hommer Avenue Hyderabad-1 (A-P) India P. 0. Box 2754 Oosman Chambers P.0. Box 2754
SAR P.0. Box 752 Cabte: SICO Hyderabad Suite 517/518 Victoria Road Suite 517/518
Rua de Barhosa R Nicosia PPN Hotei Ambassadeur Karachi 3 Hotel Ambassadeur
42:1° Tel: 6282-75628 ;“; s:.’e““.“cc 't"sé"{"'e“w”-v Ld. Nairobi Tel: 51027, 52927 Nairobi
Box 6487 Cable: HE-I-NAMI New l;“‘l"’l'.' 1a € Extn. Tel: 25670, 26803, 68206, 58196 Cable: COOPERATOR Karachi Tel: 25670, 26803, 68206, 58196
Luanda ew Delhi Cable: ARJAYTEE Nairobi Cable: ARJAYTEE Nairobi
Cable: TELECTRA Luanda ETHIOPIA Tel: 27-1053 . PHILIPPINES
African Salespower & Agency  Cable: SICO New Delhi KOREA Electromex Inc. THAILAND
A American Trading Co., Korea, Ltd. 2129 Pasong Tamo i
Private Ltd., Co. 14 The International
AUSTRALIA P.0.Box 718 INDONESIA P.0. Box 1103 Makati, Rizal Engineering Co., Ltd.
Hewlett-Packard Australia 58759 Cunningham St Bah Bolon Trading Coy. N.V. Dae Kyung Bidg. P.0. Box 4326 P. 0. Box 39 '
Py . Addis fbaba Slalan Merdeka 29 107 Sejong Ro Marila 614 Sukhumvit Road
22-26 Weir Street Tel: 12285 Bandung Chongro Ku Tel: 88-91-71 or 88-83-76 Bangkok
5:5:)0:;:5, 3146 Cable: ASACO Addisababa IRAN ?e:m;s 5841 (@ lines) Cable: ELEMEX Manila Tei: 910722 (7 iines)
el -, ines, .
Tel: 20,1371 (4 lines) HONG KONG e Cable: AMTRACO Seoul SINGAPORE ) Cable: GYSOM Bangkok
Cable: HEWPARD Melbourne ) O . Mechanical and Combustion ;0 NpA
Telex: 31024 Schmidt & Co. (Hong Kong) Ltd. 240 Kn. Saba Shomali LEBANON - Engineering Company Ltd. !
' P.0. Box 297 Teheran Constantin E. Macridis 9, Jalan Kilang R. J. Tilbury Ltd.
1511, Prince’s Building Clemenceau Street : P.0. Box 2754

Hewlett-Packard Australia
Pty. Ltd.

61 Alexander Street
Crows Nest 2065

New South Wales

Tel: 43.7866

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Pty. Ltd.

97 Churchil] Road

Prospect 5082

South Australia

Tel: 65.2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

2nd Floor, Suite 13

Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

CEYLON

United Electricals Ltd.
P.0. Box 681

Yahala Building

Staples Street

Colombo 2

Tel: 5496

Cable: HOTPOINT Colombo

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA
The Scientific Instrument

Co., Ld.
6, Tej Bahadur Sapru Road
Allahabad 1
Tel: 2451
Cable: SICO Allahbad

The Scientific Instrument

Co., Ld.
240, Dr, Dadabhai Naoroji Road
Bombay 1
Tel: 26-2642
Cable: SICO Bombay

The Scientific Instrument

Co., Ld.
11, Esplanade East
Calcutta 1
Tel: 23-4129
Cable: SICO Calcutta

The Scientific Instrument Co., Ld.
30, Mount Road

Madras 2

Te!: 86339

Cable: SICO Madras

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

16, Kremenetski Street

Tel-Aviv

Tel: 35021 (4 lines)

Cable: BASTEL Tel-Aviv

Telex: Bastel Tv 033-569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bidg.

2-2-8 Kasuga

Ibaragi-Shi

Osaka

Tel: 23-1641

Yokogawa-Hewlett-Packard Ltd.
Ito Building

No. 59, Kotori-cho
Nakamura-ku, Nagoya City
Tel: 551-0215

Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

59 Yoyogi 1-chrome
Shibuya-ku, Tokyo

Tel: 370-2281

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-722

Clemenceau Center

Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMS8 Malaysia Lid.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A. N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107
Lourenco Marques
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
32-34 Kent Terrace

P.0. Box 9443

Wellington, N.Z.

Tel: 56-409

Cable: HEWPACK Wellington

PAKISTAN (EAST)
Mushko & Company, Lid.
31, Jinnah Avenue

Dacca

Tel: 80058

Cable: NEWDEAL Dacca

Singapore, 3
Tel: 642361-3
Cable: MECOMB Singapore

SOQUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

Hill House

43 Somerset Rd.

Cape Town

Tel: 3-6019

Cable: HEWPACK Cape Town

Telex: 7038CT

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

30 De Beer Street

Braamfontein, Johannesburg

Tel: 724-4172 724-4195

Telex: 0226 JH

Cable: HEWPACK Johannesburg

TAIWAN
Hwa Sheng Electronic Co., Ltd.
P. 0. Box 1558
Room 404
Chia Hsin Buiiding
No. 96 Chung Shan
North Road, Sec. 2
Taipei
Tel: 555211 Ext. 532-539
Cabje: VICTRONIX Taipei

Printed in Li.S.A.

Suite 517/518

Hotel Ambassadeur

Nairobi !

Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

VIETNAM

Peninsular Trading Inc,
P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20.805

Cable: PENINSULA Saigon

ZAMBIA

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

Lusaka

Zambia, Central Africa

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard Export
Marketing

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 810-373-1267

Cabje: HEWPACK Palo Alto

Telex: 034-8461
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