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SECTION I. 
GENERAL INFORMATION 

1 -1. INTRODUCTION 

This manual provides general information for the 7970E Magnetic Tape 
Unit HP-IB Interface and a programming section, a brief theory of 
operation and maintenance information. 

This section covers general information which includes a general 
description, identification, and specifications for the 7970E HP-IB 
Interface. 

1 - 2. DESCRIPTION 

The 7970E HP-IB Interface allows a user to operate a 7970E (45 IPS, 
1600 bpi, 9TK, PE) Magnetic Tape Drive on a Hewlett-Packard Interface 
Bus system. It provides the necessary control between the 7970E 
Magnetic Tape Unit and the HP-IB system controller. Slave operation 
is also available with the HP-IB option allowing the connection of 
multiple tape drives to a system through a single HP-IB interface 
contained in the master tape unit. 

The 7970E HP-IB Interface is a factory installed option but it is 
also available for field installation (using the 26072A HP-IB 
Conversion Kit). 

NOTE 

The HP-IB interface does not respond 
correctly if the tape unit contains 
Read Motherboard PCAs numbered 
07970-62040; the HP-IB interface 
requires the 07970-63392 Read 
Motherboard PCA. 
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The HP-IB Interface consists of a Control PCA, Write Formatter PCA, a 
back panel, a Back Panel/Switch PCA, and miscellaneous cables (see 
figure 5-1, HP-IB Interface Assembly, Exploded View). The Control 
and Write Formatter PCAs contain the necessary electronics for tape 
motion and data transfer control. 

1-3. IDENTIFICATION 

Printed circuit assemblies (PCAs) are identified by a part number and 
an alphanumeric code consisting of a letter, a series code, and a 
division code stamped or etched on the assembly (A-1716-46). The 
letter identifies the version of the etched trace pattern of the 
unloaded printed circuit board. The four digit series code pertains 
to the electrical characteristics (circuit design) of the loaded PCA. 
The division code identifies the Hewlett-Packard division that 
manufactured the assembly. 

1 -4. SPECIFICATIONS 

The HP 7970E HP-IB Interface is listed by Underwriter's Laboratories, 
Inc. in the following categories with respective guide designations: 
Electronic Data Processing Equipment (EMRT), Teaching and Instruction 
Equipment (WYFW), and Office Appliance and Business Equipment (QOAT). 

The Canadian Standards Association has certified this 7970E HP-IB 
Interface as Data Processing Equipment. 

This Tape Unit was designed to meet most European Safety and RFI/EMC 
standards for Electronic Data Processing Equipment effective prior to 
1 July 1978. Any questions concerning regulatory agency compliance 
should be directed to the local Hewlett-Packard Sales and Service 
Offices. 

The Specifications for the 7970E HP-IB Interface are listed in Table 
1-1. 
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TABLE 1-1. SPECIFICATIONS 

*Electrical Characteristics 

Power required: +5v@ 2.5 amps 
+12v @ 75 ma 
-12v @ 50 ma 

GENERAL INFORMATION 

All power comes from the standard 7970E power 
115 or 230 (+/- 103) Vac; 
50 to 66 hz, single phase; 
400 VA, maximum (on high line). 

* Mechanical Characteristics 

Size: Approx. 36 cm x 18 cm (14 in x 7 in) PCA's 

Weight: Less than 0.9 kg (2 lb.) 

Compatability: This interface requires an HP-IB Read Motherboard 
PCA (part no. 07970-62392) for proper operation. 

Interface Cable: 6 metre cable 

* Environmental Specifications 

Operating Temp: 0 to 55 Deg. C (32 to 131 Deg. F) 

Relative Humidity: 20 to 803 (Non-condensing) 
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SECTION II. 
PROGRAMMING 

2-1. INTRODUCTION 

GENERAL INFORMATION 

This section contains a brief description of the Hewlett-Packard 
Interface Bus (HP-IB), the magnetic tape HP-IB functions, and 
programming information. The programming information includes a 
description of the 7970E HP-IB programming requirements, secondary 
talk and listen commands, and the reset commands for the tape unit. 

If the user is unfamiliar with 7970E HP-IB interface programming, 
refer to paragraph 2-4, Programming Requirements, for a brief 
description of 7970E HP-IB Interface programming basics. This 
section references most of the other programming sections and can act 
as a guide to the more detailed programming information in the 
remainder of the section. 

2-2. HP-IB DESCRIPTION 

The Hewlett-Packard Interface Bus (HP-IB) is a carefully defined 
instrumentation interface which simplifies the integration of 
instruments, calculators, and computers into systems. It minimizes 
compatibility problems between devices and has sufficient flexibility 
to accommodate future products. 

The Hewlett-Packard Interface Bus employs a 16 line bus which is 
composed of three handshake lines to control data transfer timing, 
five management lines to control bus operations, and eight data lines 
for data transfer. 
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Figure 2-1. Hewlett-Packard Interface Bus Diagram 
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To operate a device on the HP-IB requires the device be in one of 
three HP-IB communication modes (functions): talker, listener, or 
controller. A controller is a device capable of controlling HP-IB 
operations. It determines which bus device is serviced and when to 
service it. Once the controller has determined which device to 
service, it issues a primary command to that device. The primary 
command can be either a My Talk Address (MTA) or a My Listen Address 
(MLA) command. The My Talk Address configures the device to be a 
talker which enables it to transmit data to the bus and the My Listen 
Address configures the device to be a listener allowing it to accept 
data. In these two modes the device is referred to as either a talker 
(data transmitter) or a listener (data receiver). 

Immediately following the primary command the HP-IB controller issues 
a secondary command. The secondary command, referred to as My 
Secondary Address (MSA), informs the bus device how to interpret the 
data bytes that follow the secondary command (refer to table A-2 or 
A-3). Some secondary commands have a modifier data byte (sent across 
the bus as data) which is sent immediately following the secondary 
command to further define the secondary command. The secondary 
commands are grouped into secondary talk and secondary listen command 
groups and are sent to the device when it is in the talk or listen 
mode, respectively. 

NOTE 

The state of the HP-IB bus ATN (attention) 
management (control) line determines the 
status of the DATA lines (DIO 1 through 8). 
When the ATN line is low (true), the eight 
data lines are in the command mode; when 
ATN is high, the data lines are in the data 
data mode. In command mode the information 
placed on the data lines is considered an 
HP-IB bus command and when in the data mode 
the information is considered data. 

The HP-IB provides two ways for a bus device to request service. The 
first method, serial polling (not used in this interface), is 
initiated when a bus device, requiring service, asserts the Service 
Request (SRQ) control line. When the controller sees the SRQ line 
low, it begins a serial poll sequence. This sequence involves 
selecting (addressing) each device on the bus, one at a time, to find 
the device that requires service. With this polling method the bus 
operates with up to 30 devices but, is somewhat slow in that the bus 
controller must address each device on the bus, one at a time, to 
locate the one requiring service. A second polling method, parallel 
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polling (used by the tape interface), limits the number of devices on 
a bus to eight and is much faster locating devices requiring service. 
Each device's bus address (0 through 7) corresponds to one of the 
eight DIO lines (8 through 1). When the bus controller polls (the 
bus controller initiates a parallel poll) the bus, any device 
requiring service asserts the DIO line corresponding to its address. 
This immediately provides the bus controller with the address(es) of 
the device(s) requiring service. 

All bus devices are provided with a bus address, referred to as the 
fundamental address, which indentifies the device location on the 
bus. These addresses range from 0 through 7 for parallel polling and 
0 through 30 for serial polling. When the controller polls the bus, 
the devices requiring service respond with their bus address. The 
controller then embeds the received address of a device requiring 
service in the primary command (MLA or MTA) that is sent across the 
bus to address and service that device. For a device to become an 
active talker or listener the embedded address in the primary command 
must equal the address of the bus device. 

2-3. 7970E HP-IB FUNCTIONS 

In addition to the standard handshake capability (Source and 
Acceptor) the 7970E HP-IB Interface recognizes the Extended talker, 
Parallel Poll and Device Clear functions. Functions not incorporated 
are Service Request (SRQ), Remote/Local, Device Trigger, and 
Controller. 

2-4. PROGRAMMING REQUIREMENTS 

The following paragraphs describe the general HP-IB software 
requirements for interfacing a 7970E HP-IB Magnetic Tape Unit to a 
Hewlett-Packard Interface Bus system. The basic procedure which must 
be followed when creating a 7970E tape unit system driver is 
provided. 
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2-5. Command Sequence 

The sequence of HP-IB commands sent across the bus, between the 
system controller and the HP-IB interface, is shown in figure 2-1 
(General Command Sequence). This sequence occurs for either talk or 
listen mode message sequence. The listen sequence and the talk 
sequence are discussed briefly in the following paragraphs. 

The sequence of HP-IB messages for transferring commands, status, or 
data is shown in table 2-1. 

TABLE 2-1. GENERAL COMMAND SEQUENCE 

IFC - Interface Clear (Untalk or Unlisten may also be 
used if the previous state of the unit was a talker 
or listener) is used to unaddress the tape 
controller (CHI chip). 

MLA - My Listen Address (MLA) or My Talk Address (MTA) 
or (primary commands) commands configure the interface 

MTA to the listen or talk mode. 

MSA - My Secondary Address, is one of several possible 
secondary commands to define 
the meaning of the data or modifier byte(s) that 
follow the secondary command. 

DAB - Data byte(s), associated with the secondary 
command, consist of one or more bytes and include 
the tape commands, status, data, loopback, or byte 

DAB count information. 

UNL - Unlisten or Untalk is sent to unaddress the tape 
or controller. 

UNT 

For the system controller to transmit commands and status to the 
HP-IB interface, the HP-IB interface state must be a listener, 
therefore the system controller must issue the My Listen Address 
(MLA) primary command. If the device was previously addressed as a 
talker it must receive an Untalk (UNT) or an Interface Clear (IFC) 
command before the My Listen Address. Following the listen address 
(primary command), one of five secondary listen commands (refer to 
table A-2, Listen Secondary Commands): Tape commands, Data Transfer 
command, End commands, Device Clear, or Loopback command is sent. 
Following the secondary the bus should be placed into the data mode 
and the secondary's data byte(s) (if any) placed on the bus. The 
data byte(s) contain the actual command to be performed by the 
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interface/tape (execution commences upon transfer of the data byte, 
if used) or the data to be written to tape. 

In order for the system controller to receive status and data from 
the HP-IB interface, the HP-IB interface state must be a talker, 
therefore the system controller must issue the My Talk Address (MTA) 
primary command. If the HP-IB interface was previously addressed as 
a listener, it must receive an Unlisten (UNL) message or an Interface 
Clear before the My Talk Address (MTA). Following the MTA (primary 
command), one of the five secondary talk commands (refer to table 
A-3, Secondary Talk Commands} which include Status, Data Transfer, 
Byte Count, Device Specified Jump, and Loopback, is sent. Following 
the secondary command the bus is placed into the data mode and the 
secondary data byte(s} are placed on the bus. These data byte(s) 
(refer to tables A6 and A7) contain the actual status information or 
data to be transferred by the HP-IB interface to the system 
controller. 

2-6. Parallel Poll Response Conditions 

If the HP-IB interface requires service, it responds to a parallel 
poll from the bus controller by asserting the DIO line (8 through 1) 
which corresponds to its HP-IB address (0 through 7). Table 2-2 
shows the relationship of HP-IB addresses to DIO line numbers. 

TABLE 2-2. HPIB ADDRESS AND DIO LINE NUMBER RELATIONSHIP 

HP-IB ADDRESS 0 1 2 3 4 5 6 7 

DIO LINE 8 7 6 5 4 3 2 1 

The following conditions result in a parallel poll response 
(request for service} by the 7970E HP-IB Interface. 

* 

* 

* 

* 

Power restored - For any master drive in which the 
HP-IB interface is connected 

Drive placed on-line (if Auto-Select, End command, DIO 
line 3 set). 

Rewind or Rewind/Go Off-Line command received. 

Completion of the following commands: 
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* 

* 

* 

* 

1. Rewind (Only if End command bit 3 is set. No 
rewind poll response is issued for a Rewind/ 
Off-Line command completion.) 

2. Forward Space/Backspace a Record/File 

3. Write Gap 

4. Read Record 

5. Read Record Backward 

6. Write Record 

7. Write File Mark 

8. Unit Select 

Command rejected 

Interface busy (a response to issuance of a tape 
command.) 

Data transfer required (reading or writing and half full 
buffer condition exists). 

Tape runaway (6.7 sec. in which no data is 
encountered on the tape) 

DEVICE CLEAR 

PROGRAMMING 

After each poll response has been recognized by the user, the 
response must be cleared by reading the Device Specified Jump (DSJ) 
status (which also clears the DSJ register); or, the poll response 
and DSJ register may be cleared by using End commands (refer to 
paragraph 2-15, End Commands). For maximum speed it is recommended 
that the user read the DSJ. 

End commands are used to modify the poll response conditions and 
include commands to clear the poll response, clear the DSJ register, 
inhibit poll responses for read bursts during a read operation, and 
enable poll responses for rewind completion and for placing the tape 
unit on-line (Auto-Select). These modifications to the poll response 
conditions are explained in more detail in paragraph 2-15, End 
commands. 
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2-7. Buffer Requirements 

The HP-IB interface buffer is a 128 byte FIFO (first in, first out) 
buffer designed to handle burst transfers of 64 bytes or to handshake 
one byte at a time across the bus at the read/write rate of the tape 
unit. Handshaking bytes across the bus at the tape unit read/write 
rate is slow and does not utilize the maximum HP-IB data trans~er 
rate. Burst mode transfers 64 data bytes at a time to the tape unit 
HP-IB interface buffer to utilize the maximum HP-IB data transfer 
rate. For a tape read operation using burst mode, the data from tape 
begins filling the HP-IB interface buffer. When the buffer reaches 
half-full (64 bytes) a flag (the half-full flag) sets in the HP-IB 
interface to indicate a poll response condition (data transfer 
request). The system controller must respond and transfer the 64 
bytes from the buffer before the tape read operation fills the 
remaining 64 bytes of the buffer. If the system controller does not 
respond, the tape read operation continues to fill the buffer. When 
the buffer is filled (128 bytes) and data continues coming, a buffer 
overrun condition results, producing a Timing error. During a tape 
write operation the system controller sends two consecutive 64 byte 
bursts to fill the 128 byte buffer. As the tape write operation 
empties 64 bytes from the buffer, the buffer half-full flag sets, to 
enable a poll response to request another 64 byte data burst. The 
system controller must send this next burst before the write 
operation of the tape unit empties the buffer, otherwise a buffer 
underrun condition results, producing a timing error condition. 

The time to fill or empty half (64 bytes) of the buffer by a tape 
unit read or write operation is referred to as the critical response 
time (CRT). The critical response time for a 45 ips tape unit 
reading or writing 1600 bpi is 890 microseconds. 

The system controller must respond to a tape unit data transfer 
request condition and transfer the next 64 byte data burst within the 
critical response time in order to avoid a Timing (buffer overrun or 
underrun) error. 

2-8. Transferring Data To Tape 

To transfer data to tape (refer to table 2-3 for single burst or 
block mode comma~d sequence or table 2-4 for burst mode command 
sequence transfer to tape), the tape interface must be a listener, 
then the user must initiate a write record operation by sending the 
listen Tape Command secondary with the Write Record data byte (refer 
to paragraph 2-14, Tape Commands, Write Record). After the Write 
Record command has been received by the HP-IB interface but before 
the tape motors are up to speed, a poll response is asserted with the 
Device Specified Jump (DSJ) status set to O, indicating data should 

2-8 



PROGRAMMING 

now be sent. The tape interface should be placed into the talk mode, 
the DSJ secondary sent (to read the DSJ status) and then the tape 
interface placed back into the listen mode. The user has 
approximately 8 msec (for a 45 ips drive) before data must be placed 
on the bus after the data request poll response is asserted by the 
HP-IB interface. (This timing requirement applies to the first burst 
of a burst mode or the start of a block mode data transfer.) If data 
is not available to the tape unit after the unit has written its 
preamble, a timing error results. Following the poll response (for 
data) the Data Transfer (Write) secondary should be issued, and the 
data placed on the bus within the required time. The data may be 
transferred to tape in either burst mode or block mode (block mode is 
the preferred method of transfer). 

In burst mode, data is transferred in bursts of 64 bytes {see figure 
2-4). Each time the HP-IB interface is ready to accept a data 
burst, a poll response is issued with the Device Specified Jump (DSJ) 
status equal to 0 The user has the responsibility of clearing the 
poll response either by reading the DSJ (preferred method) or by 
issuing the End command (refer to paragraph 2-15, End Command, DIO 
line 1 Clear Poll Response and DIO line 5 Clear DSJ). After the 
response is cleared, the user must issue the Data Transfer (Write) 
secondary followed by the data burst. The first data byte (of the 
burst) must be furnished within the critical response time (refer to 
paragraph 2-7, Buffer Requirements) otherwise a buffer underrun 
occurs resulting in a Timing error. The first two data bursts are 
sent one right after the other to fill the buffer. The final data 
burst, containing 64 or fewer bytes, has the last byte tagged with 
EOI (End-Of-Information). 

In block mode {see table 2-3), data is transferred as a continuous 
string of data of any length (8192 bytes maximum recommended). The 
initial 128 bytes are transferred at 1.2 microsec/byte; all 
successive bytes are transferred at tape drive speed: 13.9 
microsec./byte (at 45 ips). Like burst mode, the first data byte (of 
the burst) must be furnished within the critical response time after 
the poll response is issued by the interface. But, in block mode, 
any poll responses {requests for more data) which might occur after 
the initial poll response should be ignored. Following the last data 
byte, tagged with EOI, the Clear Poll Responses, End command (DIO 
Line 1) should be used to clear the data request {poll response, if 
any) that had been ignored earlier and, the DSJ should also be 
cleared with the Clear DSJ Register, End command (DIO line 5 set). 
Poll responses that follow should again be recognized (the write 
record completed poll response should be recognized next). 

2-9 



PROGRAMMING 

l••·~·~~·1·1~~·~~·~···~·~·tr~~F~·~·~···~·~·~·~~·µ·••• •••••••••••··· 
TABLE 2-3. SINGLE BURST OR BLOCK MODE COMMAND SEQUENCE 

TO TAPE 

HP-IB 
Interface 
Response 

(*) 

PROGRAM 
MESSAGE 
SEQUENCE 

UNT or IFC 
MLA 
MSA 
DAB 
UNL 

* HP-IB Interface 
Service Request 

* 

MTA 
MSA 
DAB 
UNT 

MLA 
MSA 
DAB 

DAB 
MSA 

DAB 
UNL 

* HP-IB Interface 
Service Request 

* 

MTA 
MSA 
DAB 
UNT 

COMMENTS 
Table· 

Reference 
(Appendix) 

Clearing interface for new sequence 
LISTEN 
Tape Command 
Write Record 

Request for data. 

A-2 
A-4 

Send within critical response time. 

TALK 
Request DSJ 
Tape controller returns DSJ 

LISTEN 

A-3 
A-6 

Data Transfer A-2 
Data -
Up to 64 data bytes for burst 
mode or up to 8192 bytes for 
block mode. During a block mode 
transfer, data (Service) requests 
which occur here should be 
ignored. 

Last byte tagged with EOI. 
End Command (Optional- for 

block mode) 
Clear Poll Responses 

Write Record command completed. 
Final poll response. 

TALK 
Request DSJ 
Tape controller returns DSJ 
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TABLE 2-4. BURST MODE COMMAND SEQUENCE TO TAPE (Page 1 of 2) 

HP-IB 
Interface 
Response 

(*) 

PROGRAM 
MESSAGE 
SEQUENCE 

UNT or IFC 
MLA 
MSA 
DAB 
UNL 

COMMENTS 

LISTEN 
Tape Command 
Write Record 

* HP-IB Interface Request for data. 

Table 
Reference 
(Appendix) 

A-2 
A-4 

Service Request Send within critical response time. 

* 

MTA 
MSA 
DAB 
UNT 

MLA 
MSA 
DAB 

TALK 
Request DSJ 
Tape controller returns DSJ 

LISTEN 
Data Transfer 

1st Data Burst (64 bytes} 

DAB End of 1st burst 
UNL 

* HP-IB Interface Request for data. 
Service Request 

* 

MTA 
MSA 
DAB 
UNT 

MLA 
MSA 

TALK 
Request DSJ 
Tape controller returns DSJ 

LISTEN 
Data Transfer 
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TABLE 2-4. BURST MODE COMMAND SEQUENCE TO TAPE (Page 2 of 2) 

HP-IB 
Interface 
Response 

(*) 

PROGRAM 
MESSAGE 
SEQUENCE 

DAB 

COMMENTS 

2nd Data Burst (64 bytes). 

DAB End of 2nd burst 
UNL 

* HP-IB Interface Request for data. 
Service Request 

* 

MTA 
MSA 
DAB 
UNT 

MLA 
MSA 
DAB 

TALK 
Request DSJ 
Tape controller returns DSJ 

LISTEN 
Data Transfer 

Table 
Reference 
(Appendix) 

A-3 
A-6 

A-2 

Nth Data Burst (64 or less bytes). 

DAB 
MSA 
DAB 
UNL 

Last byte tagged with EOI. 
End Command (Optional) 
Clear poll response (DIO 1) 

* HP-IB Interface Write Record command completed. 
Service Request Final Poll Response. 

* 

MTA 
MSA 
DAB 
UNT 

TALK 
Request DSJ 
Tape controller returns DSJ 
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For both modes, the Write Record Completed poll response occurs 
within 16.8 ms., beginning after EOI has been accepted by the 
interface. Next, the user should read the DSJ: if DSJ=O, no errors 
were found; if the DSJ=l, an error an unusual status is indicated and 
the status should be read and the appropriate action taken (refer to 
paragraph 2-20, Status). 

2-9. Transferring Data from Tape 

To transfer data from tape (refer to table 2-5 for the single burst 
or block mode command sequence or table 2-6 for burst mode command 
sequence), the user must first place the tape into the listen mode 
(with the My Listen Address), then initiate a tape read operation by 
sending the Read Record Tape Command secondary (refer to paragraph 
2-14, Tape Command, Read Record). The tape unit reads data from the 
tape and transfers it to the buffer. When the buffer reaches half 
full, the HP-IB interface responds to a poll (DSJ set to 0), 
indicating a data transfer is required. Following this response, the 
tape unit should be placed into the talk mode, the DSJ secondary 
issued to read the status, and then the Data Transfer (Read) 
secondary should be sent to direct the HP-IB interface to place data 
on the bus. The user must initiate the transfer within the critical 
response time (refer to paragraph 2-7, Buffer Requirements) after the 
controller buffer is half full. If data transfer is not initiated 
within the critical response time, a timing error results indicating 
a buffer overrun. Data transfer may be accomplished using either 
burst mode or block mode (block mode is the preferred method). 

In burst mode (refer to table 2-6), each time the buffer has 64 bytes 
ready to burst, the HP-IB interface responds to a poll with the 
Device Specified Jump (DSJ) status set to 0 (indicating data transfer 
is required). The user must read the DSJ and issue the Data Transfer 
(refer to paragraph 2-13, Data Transfer) secondary to begin data 
transfer (within the critical response time). This sequence is 
repeated for each 64 byte burst. The last burst consists of 64 or 
less bytes with the last byte tagged with EOI. 

In block mode (refer to figure 2-5) the user must still initiate data 
transfer within the CRT after the first data transfer poll request 
has been made. The interface can then transfer data continuously at 
1.2 microsec./byte for approximately the first 128 bytes (depending 
on the response time), then at the tape drive rate of 13.9 
microsec./byte. for the remaining portion of the record. The last 
byte is tagged with EOI. 

Following the byte tagged with EOI, in either burst or block mode, 
the user should send the Clear Poll Response, End command (DIO Line 1 
set) to clear the "ignored" data poll response (especially for block 
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mode). A poll response must be set within 11.7 msec., after the EOI 
transfer, to indicate completion of the operation. It is now up to 
the user to read the DSJ; if the DSJ = O, no errors occurred in the 
read operation, if the DSJ = 1, it is recommended that the user read 
the status to determine if a retry is necessary. 

TABLE 2-5. SINGLE BURST OR BLOCK MODE COMMAND SEQUENCE FROM TAPE 

HP-IB 
Interface PROGRAM 
Response MESSAGE 

(*) SEQUENCE 

UNT or IFC 
MLA 
MSA 
DAB 
UNL 

* HP-IB Interface 
Service Request 

MTA 
MSA 

* DAB 
MSA 

* DAB 
* 
* 
* 
* 
* 
* 
* DAB 

UNT 
MLA 
MSA 
DAB 
UNL 

COMMENTS 

LISTEN 
Tape Command 
Read Record 

Request for data. 

Table 
Reference 
(Appendix) 

A-2 
A-4 

Send within critical response time. 

TALK 
Request DSJ A-3 
Tape controller returns DSJ A-6 
Data Transfer (Read) A-2 

Data -
Up to 64 data bytes for burst 
mode or up to 8192 bytes for 

block mode. During a block mode 
transfer, data (Service) requests 
which occur here should be 
ignored. 

Last byte tagged with EOI. 

LISTEN 
End Command (Optional) 
Clear Poll Responses 

A-2 
A-5 

* HP-IB Interface Read Record command completed. 
Service Request Final poll response. 

* 

MTA 
MSA 
DAB 
UNT 

TALK 
Request DSJ 
HP-IB interface returns DSJ 
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TABLE 2-6. BURST MODE COMMAND SEQUENCE FROM TAPE (Page 1 of 2) 

HP-IB 
Interface 
Response 

(*) 

PROGRAM 
MESSAGE 
SEQUENCE 

UNT or IFC 
MLA 
MSA 
DAB 
UNL 

COMMENTS 

LISTEN 
Tape Command 
Read Record 

* HP-IB Interface Request for data. 

Table 
Reference 
(Appendix) 

A-2 
A-4 

Service Request Send within critical response time. 

* 

* 
* 
* 
* 
* 
* 
* 
* 

MTA 
MSA 
DAB 
MSA 
DAB 

DAB 
UNL 

TALK 
Request DSJ 
Tape controller returns DSJ 
Data Transfer (Read) 
1ST BURST 

64 data bytes 

End of 1st data burst (64 bytes) 

* HP-IB Interface Read Record command request 
Service Request for next burst. 

* 

MTA 
MSA 
DAB 

TALK 
Request DSJ 
Tape controller returns DSJ 
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TABLE 2-6. BURST MODE COMMAND SEQUENCE FROM TAPE (Page 2 of 2) 

HP-IB 
Interface 
Response 

(*) 

* 
* 
* 
* 
* 
* 
* 

PROGRAM 
MESSAGE 
SEQUENCE 

MSA 
DAB 

DAB 
UNL 

COMMENTS 

Data Transfer (Read) 
2nd BURST 

64 Data Bytes 

End of 2nd data burst 

* HP-IB Interface Read Record request for 
Service Request next data burst. 

* 

* 
* 
* 
* 
* 
* 
* 

MTA 
MSA 
DAB 
MSA 
MSA 
DAB 

DAB 
UNT 
MLA 
MSA 
DAB 
UNL 

TALK 
Request DSJ 
Tape controller returns DSJ 
Data Transfer (Read) 
Data Transfer (Read) 
Nth BURST 

64 or less data bytes 

Last byte tagged with EOI. 

LISTEN 
End Command (Optional) 
Clear Poll Responses 

* HP-IB Interface Final poll response -
Service Request Read Record command completed. 

* 

MTA 
MSA 
DAB 
UNT 

TALK 
Request DSJ 
Tape controller returns DSJ 
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2-10. Power On and Identify 

The tape unit powers up in a reset state. The DIO line corresponding 
to the device's fundamental address is asserted (poll response) for a 
parallel poll after interface initialization has been completed. The 
system controller should acknowledge the device's request and 
subsequently issue an Identify request (TE function). 

The Identify command informs the system controller that the device 
connected at this address is a 7970E tape storage device. The 
command sequence for Identify is: 

* UNL/IFC Unlisten or clear the interface 

* MTA Issue special primary talk which contains device bus 
address of 31 (octal) 

* MSA Issue Identify secondary 

* DAB Data byte 1 = 10000001 

* DAB Data byte 2 = 10000011 

2-11. Loopback 

Loopback verifies the operation of the HP-IB communication link. The 
Loopback commands, listen mode (refer to paragraph 2-17, Loopback 
Listen) and talk, (refer to paragraph 2-26, Loopback Talk), are used 
to transfer known data to the HP-IB interface. The HP-IB interface 
then transfers the same data back to the system controller. The 
system controller compares the received data to that which was sent 
and, if they are not identical, the system controller assumes an 
error exists on the bus. With loopback it is possible to detect 
"stuck" data or control lines as well as faulty processor chips. 
Loopback operation exercises the bus at the maximum data transfer 
rate and on the HP-IB interface it exercises the CHI, bus 
transceivers, buffer microprocessor, and handshake logic at operating 
speed. The message sequence for the loopback secondary is similar to 
the message listing explained under Command Sequence (see paragraph 
2-5, Loopback). 
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2-12. SECONDARY LISTEN COMMAND GROUP 

The 7970E HP-IB Interface responds to five secondary listen commands 
(MSA). These secondaries, listed below (also see table A-2), are 
explained in the following paragraphs. 

* DATA TRANSFER (Write) 
* TAPE COMMAND 
* END COMMAND 
* DEVICE CLEAR 
* LOOPBACK (Listen) 

2-13. Data Transfer (Write) 

The Data Transfer (Write) secondary (XllOOOOO) directs the interface 
to prepare for data bytes to be transferred to tape (refer to 
paragraph 2-8, Transferring Data To Tape). Following this command 
the bus should be placed in the data mode and the data bytes for 
storage should be placed on the bus. Prior to issuing this command 
the tape unit, it must be ready to write (refer to paragraph 2-14, 
Write Record). 

2-14. Tape Commands 

The Tape Command secondary (01100001) informs the HP-IB interface 
that the following data byte represents a command to be performed by 
the 7970E Tape Unit. These 15 tape commands (in octal) include: 

* Select Unit 0 1 * Forward Space Record 11 
* Select Unit 1 2 * Backspace Record 12 
* Select Unit 2 3 * Forward Space File 13 
* Select Unit 3 4 * Backspace File 14 
* Write Record 5 * Rewind 15 
* Write File Mark - 6 * Rewind and Go Off-Line - 16 
* Write Gap 7 * Read Record Backward 17 
* Read Record 10 

If a non-tape command (byte value not equal to one of those listed 
above) is sent, the HP-IB interface .simply ignores the command, set 
Command Reject status, set the DSJ=l, and assert a poll response. If 
the drive is rewinding, off-line, or busy, this same response occurs 
if a motion (any Read, Write, or spacing command) command is issued 
to the tape drive. If the interface is busy and any tape command is 
issued, it will be rejected. 
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Also, note that all tape commands, with exception of the Rewind and 
Go Off-Line command, complete their sequence with a poll response. 
Rewind and Rewind/Go Off-Line issue a poll response when the tape 
unit begins rewinding. Following the poll response DSJ should be 
read: if equal to 0, the task was successfully completed; if equal to 
1, unexpected status occurred and the user should read the status. 
The tape commands are explained below for the indicated octal value 
of the tape command data byte. 

a. 1 - Unit Select 0 

The Unit Select 0 command (00000001) selects tape unit 0, as 
indicated by the operator UNIT SELECT switches 0 through 3 
(located on the tape drive front panel), for operation. This 
command also assigns the status information in Status Register #1 
and #2 to unit 0 and disables all poll responses from other tape 
units. It is also possible to automatically select a tape unit 
when it is placed on-line by issuing the Rewind 
Completed/Auto-Select, End command (refer to paragraph 2-15, End 
Commands, DIO line 3). 

b. 2 - Unit Select 1 

The Unit Select 1 command (00000010) is identical to Unit Select 
0 except that unit 1 is selected (refer to 1 - Unit Select 0). 

c. 3 - Unit Select 2 

The Unit Select 2 command (00000011) is identical to Unit Select 
0 except that unit 2 is selected (refer to 1 - Unit Select 0). 

d. 4 - Unit Select 3 

The Unit Select 3 command (00000100) is identical to Unit Select 
0 except that unit 3 is selected (refer to 1 - Unit Select 0). 

e. 5 - Write Record 

The Write Record command (00000101) begins tape motion and 
initializes the tape unit for a write operation. This allows the 
user to write data to tape during a data transfer. This command 
is issued prior to a Data Transfer secondary (refer to paragraph 
2-8, Transferring Data To Tape). At the completion of this 
command tape motion stops and a poll response is asserted. 
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f. 6 - Write File Mark (EOF) 

The Write File Mark command (00000110) causes a file mark to be 
written on tape. The EOF bit in the status word (Register #1) is 
set to 1 to confirm this operation has completed. 

g. 7 - Write Gap 

The Write Gap command (00000111) allows the user to forward 
space and erase approximately 4 inches of tape. This is useful 
if a section of tape is found where multiple retries fail for a 
write operation. The user can then skip over that portion of 
tape and proceed with the write operation. Upon completion of 
this command the HP-IB interface responds to a poll with the DSJ 
set 0 to indicate the Write Gap has completed with no errors. 

h. 10 - Read Record 

The Read Record command (00001000) initiates a tape read 
operation. A read operation reads data from the tape and places 
it into the interface buffer (refer to paragraph 2-9, 
Transferring Data), until a data record or file mark (EOF) is 
found. After the record is read (indicating the Read Record is 
completed}, the HP-IB interface responds to a poll with the DSJ 
equal to 0 if no errors occurred. This poll response is the 
final response indicating the Read Record is complete. 

i. 11 - Forward Space Record 

The Forward Space Record command (00001001) moves tape in the 
forward direction until an end-of-record is detected. When an 
end-of-record is detected, a poll response is asserted with the 
DSJ set to O. If a file mark (EOF) is encountered, the DSJ is 
set to 1 and a poll response for the EOF is asserted when motion 
stops. Tape motion stops when an end-of-record or EOF is 
detected but continues running when an EOT is encountered. 

j. 12 - Backspace Record 

The Backspace Record command (00001010) moves tape in the 
backward direction until an end-of-record is detected. If the 
end-of-record is detected, a poll response is asserted with the 
DSJ equal to 0 and tape motion stops. If a beginning-of-tape 
(load point) or file mark (EOF) is encountered, the DSJ is set to 
1, a poll response is issued, and tape motion stops. 
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k. 13 - Forward Space File 

The Forward Space File command (00001011) moves tape in the 
forward direction until a file mark is detected and stops. The 
final position of the tape head is immediately following the 
end-of-file mark just read and just preceding the next record or 
file mark. The DSJ is set to 0 and the poll response asserted. 
If an EQT is detected the DSJ is set to 1, the EOT status is set, 
and motion continues (no poll response is issued). If an 
end-of-record is encountered, the DSJ is not affected and motion 
continues until either a file mark is found or enough tape 
(without data) has passed for the tape runaway condition to be 
met. The status bit is updated accordingly. 

1. 14 - Backspace File 

The Backspace File command (00001100) moves tape in the reverse 
direction and stops after the first file mark or when 
beginning-of-tape (load point) is detected. When tape motion 
stops, a poll response is asserted and the DSJ is set to 0 if a 
file mark was encountered or the DSJ is set to 1 if a BOT was 
detected. 

m. 15 - Rewind 

The Rewind command (00001101) causes the transport to start 
rewinding at 160 ips. A poll response is asserted to acknowledge 
that the rewind command was received. When BOT is detected, the 
tape is positioned at load point and halted. If the Enable 
Rewind Completion Response/Auto-Select, End command (refer to 
paragraph 2-15, End Command) has been issued to the HP-IB 
interface, a poll response is issued at BOT. The rewinding 
status bit is updated during the next idle state of the HP-IB 
interface. The interface is now available to control other tape 
units after the command received poll has been acknowledged. 

n. 16 - Rewind and Go Off-Line 

The Rewind and Go Off-Line command (00001111) is similar to 
the Rewind command except that the selected unit is taken 
off-line after the rewind is completed. No poll response is 
issued at the completion of this command. 
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o. 17 - Read Record Backward 

The Read Record Backward command (00001111) reads the tape in the 
reverse direction until an end-of-record or file mark (EOF) or 
BOT is detected. After an end-of-record or file mark is read 
(indicating the Read Record Backward is completed) the tape 
controller responds to a poll. The user should read the DSJ. If 
a BOT or an EOF was detected the DSJ is set to 1. If this 
command is issued at load point, the HP-IB interface responds to 
a poll with the DSJ set to 1. It should be emphasized that the 
actual data that is read, is opposite to that which was read in 
the forward direction, that is, bytes 1,2,3, ... ,n-1, n read in 
the forward direction are read as n,n-1, ... ,3,2,1 in the reverse 
direction. The bits within the bytes do not change. 

2-15. End Command 

The End secondary (XllOOlll) is used to modify the HP-IB interface 
poll response conditions. It uses a data byte (which follows the End 
command) select of one of the four End command features. One or any 
combination of the four End commands may be selected by setting the 
DIO line corresponding to the feature. These commands, listed below, 
are explained in the following paragraphs. 

* Clear Poll Responses (DIO Line 1) 

* Inhibit Poll Responses For Read Bursts (DIO Line 2) 

* Enable Rewind Completion Response/Auto-Select (DIO Line 3) 

* Clear DSJ Register (DIO Line 5) 

* Abort Current Tape Operation (DIO Line 6) 

All commands, with the exception of DIO line 3, yield an immediate 
result. (DIO lines 4,7, and 8 are not used and if set represents an 
invalid command.) 

a. 1 - Clear Poll Response 

The Clear Poll Response command, enabled when DIO line 1 is set 
to 1, clears the poll response for the selected tape unit. This 
command when used in conjunction with the Clear DSJ Register (End 
command, DIO line 5 set to 1) can be used as an alternative to 
reading the DSJ (reading the DSJ clears the DSJ register and the 
poll response). The Clear Poll Response command can be used to 
clear ignored poll responses issued during a block mode data 
transfer. 
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b. 2 - Inhibit Poll Responses For Read Data Transfers. 

The Inhibit Poll Responses For Read Data Transfers command, 
enabled when DIO line 2 is set to 1, inhibits poll responses for 
read data transfers during a tape read operation. When sent, 
anytime after the Read command has been issued, it allows the 
user to recognize the data received prior to the command and 
ignore all subsequent data in the record. This allows the user 
to read some portion of the first part of a record and then 
ignore the remainder. A poll response is asserted at the end of 
the record with the DSJ set to reflect the appropriate action for 
the entire record. A timing error will not result for the 
terminated portion of the record; however, if a timing error did 
occur in the received portion of the record it is indicated. 
This command remains valid for the current read record operation 
only. 

c. 3 - Enable Rewind Completion Response/Auto-Select 

The Enable Rewind Completion Response/Auto-Select command, 
selected by setting DIO line 3 to 1, enables the HP-IB interface 
to issue one poll response for any tape unit (master/slave) that 
completes a rewind or is placed on-line. When a tape unit is 
placed on-line with this command enabled, the HP-IB interface 
automatically selects (auto-select) that unit, provide a poll 
response for the unit placed on-line, clear the 
Tape-Unit-X-Has-Been-Placed-On-Line bit in Status Register 3, and 
set the DSJ to 1. If this End command is issued after a unit has 
already been placed on-line but has not been selected (serviced), 
the unit can still be auto-selected. 

If the unit completes a rewind with the Enable Rewind 
Complete Response/Auto-Select command enabled, the HP-IB 
interface responds to a poll with the DSJ set to 0. 

To clear this command either a rewind completion, an 
auto-select, or one of the select unit commands must occur. 
resulting poll response must be acknowledged by reading both 
DSJ and the Status secondary (with no commands in between). 
this sequence is not observed the same response is repeated 
the same tape unit the next time a Enable Rewind Completion 
Response/Auto-Select, End command is issued. 

The 
the 
If 

for 

The HP-IB interface is designed to save both a rewind completed 
response and a tape-unit-has-been-placed-on-line operation for 
each of up to four tape units. (The tape-unit placed-on-line 
action is saved and, when the End command with DIO line 3 set is 
received, the unit is auto-selected). If the poll response for 
rewind completion or auto-select are not serviced by the HP-IB 
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interface they will be saved for servicing later on. It is 
possible to save a total of eight responses. Only one command 
may be issued at a time, until a response is made, then another 
command may be issued for the next response. 

When servicing these "saved" responses the user may have to 
read up to four DSJs to clear out all possible responses (if 
desired). Both the rewind completion and the unit-placed-on-line 
responses are cleared when the unit has been selected. The 
responses are not returned in the order of their occurrence: 
rewind completion responses (in the order of units 0 through 3) 
are returned first, then Auto-Select responses (for units 0 
through 3). This priority is always observed for "saved" End 
(DIO line 3 set) command response servicing. 

d. 5 - Clear DSJ Register. 

The Clear DSJ Register command, with DIO line 5 set to 1, clears 
the DSJ register. This command may be used in conjunction with 
Clear Poll Response, End, command to emulate reading the DSJ 
(that is, clear the poll response and reset the DSJ register). 
However, when the End commands are used in this manner the 
execution time is greater than when the DSJ secondary is used. 

e. 6 - Abort Current Tape Operation 

The Abort Current Tape Operation command, selected by setting DIO 
line 6 to 1, stops all tape motion (except rewind). The 
currently selected unit remains selected and the "saved" poll 
responses are retained, but the status is reset. No poll 
response is issued for this command. 

2-16. Device Clear 

The Device Clear secondary (XlllOOOO) and its data byte are 
accepted by the HP-IB interface but have no affect on its state. If 
this command is sent to the HP-IB interface, the data byte may be any 
value (refer to paragraph 2-29, Device Clear/Selected Device Clear) 
as it is ignored. 
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2-17. LOOPBACK 

The Loopback (listen) secondary (XllllllO) configures the HP-IB 
interface to accept 256 data bytes of any pattern and store the first 
128 bytes in the internal buffer. The remaining data bytes (129 to 
256) are discarded. After the 256th byte has been received, the 
HP-IB interface responds to a poll indicating the transfer is 
complete (refer to paragraph 2-11, Bus Loopback Test). 

2-18. SECONDARY TALK COMMAND GROUP 

The HP-IB interface responds to five secondary talk commands. 
These commands, listed below, are explained in the following 
paragraphs. 

* Data Transfer (Read) 
* Status 
* Byte Count 
* Device Specified Jump 
* Loopback (Talk) 

2-19. Data Transfer 

The Data Transfer (Read) secondary (11100000) directs the tape 
controller to prepare for transferring data to the bus. Following 
this command the bus should be placed into the data mode. Data may 
then be transferred in either block (preferred method) or burst mode 
(refer to paragraph 2-9, Transferring Data From Tape). 

2-20. Status 

The Status secondary (01100001) directs the HP-IB interface to 
transfer the contents of its three status registers. Status 
registers 1 and 2 reflect the status for the selected tape unit and 
status register 3 reflects HP-IB interface information. The status 
contained in registers 1, 2, and 3 is transferred in the three data 
bytes 1, 2, and 3, respectively, that follow the Status secondary. 
The status information for each register data byte is shown in 
table 2-7. 
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TABLE 2-7. STATUS INFORMATION 

Register #1 
(Data Byte 1) 

On-Line 
Multiple Track Error 
File Protected 
Command Rejected 
Single-track Error 
End-Of-Tape 
Load Point 
End-Of-File 

Register #2 
(Data Byte 2) 

Interface Busy 
Tape Unit Busy 
Rewinding 
Tape Runaway 
Data Error 
Selected Unit LSB 
Selected Unit MSB 

Register #3 
(Data Byte 3) 

Tape Unit 0 
Placed On-Line 

Tape Unit 1 
Placed On-Line 

Tape Unit 2 
Placed On-Line 

Tape Unit 3 
Placed On-Line 

Command Parity Error 
Power Restored 

The following bits are automatically reset after the status has 
been read: MTE, Command Rejected, STE, Tape Runaway, Command Parity 
Error, Timing Error, and Power Restored. 

2-21. STATUS REGISTER #1 

The status bits for status register 1 are explained below. The 
number associated with the status bit description identifies the DIO 
line which when set to 1 indicates that status (also see table A-7). 

a. 1 - On-Line 

The On-Line status bit (DIO line 1), when set to 1, indicates the 
on-line/off-line status of the selected (indicated by status bits 
6 and 7 in register #2) tape unit. This bit is set to 1 when the 
unit is on-line and to 0 when the unit is off-line. 

b. 2 - Multiple-Track Error (MTE) 

The Multiple-Track Error (MTE) status bit (DIO line 2), when set 
to 1, indicates that two or more data tracks were in error during 
a read or write operation. The MTE status is ignored by the 
controller until the data transfer is complete. After the last 
byte is transferred and tape motion halted, the MTE status is 
set, the DSJ is set to 1, and a poll response asserted. 
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Generally, a single-track error (STE) occurs whenever an MTE 
occurs. But, it is possible during both read and write 
operations to have only an MTE error occur when the tape format 
is incorrect (for example, trying to read an 800 bpi NRZI tape). 
The Multiple-Track Error Status bit is reset after the status is 
read. 

c. 3 - File Protect 

The File Protected bit (DIO line 3), when set to 1, indicates 
that the tape reel on the selected tape unit does not have a 
write ring installed. If a write is attempted when the File 
Protect status bit is set, the DSJ is set to 1, the poll response 
is asserted, the Command Reject status bit is set to 1, and the 
write operation is not attempted. The File Protect status is 
valid for the selected tape unit if it is on-line. This bit is 
reset when the status is read. 

d. 4 - Command Rejected 

The Command Rejected bit (DIO line 4), when set to 1, indicates 
that the command issued to the HP-IB interface has been rejected. 
If any tape command is issued to the tape unit while the 
Interface Busy status bit is set, the command will be rejected. 
Any attempt to perform a motion operation on a selected device 
while a rewind or other operation is in progress causes a command 
to be rejected. Also, if a write operation is attempted on a 
file protected drive, the command is rejected. When a command is 
rejected, the DSJ is set to 1 and the poll response asserted for 
this error. The Command Rejected status bit is reset when the 
status is read. 

e. 5 - Single-Track Error (STE) 

The Single-Track Error (STE) bit (DIO line 5), when set to 1, 
indicates a parity error was detected in one track on tape. A 
Single-Track Error during a read operation is corrected by the 
tape unit. The STE status and DSJ bits are set to 1. A poll 
response is asserted at the end of the read/write operation 
(after the EOI has been received). After a write operation with 
an STE, the actual data on tape is in error. Although the tape 
electronics can correct this error during a read operation, the 
chances for a multiple-track error are increased. It is 
recommended that the record be rewritten whenever an STE is 
detected after a write operation. The STE status bit is reset 
after the status is read. 
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f. 6 - End-Of-Tape (EOT) 

The End-Of-Tape (EOT) bit (DIO line 6), when set to 1, indicates 
the End-Of-Tape marker has been detected. When an EOT is 
detected on the selected drive, the EOT status bit is set to 1, 
and the DSJ status bit is set to 1 for the final poll response, 
tape motion normally continues after the EOT has been read. The 
EOT bit remains asserted and the DSJ is set to 1 until the EOT 
marker is read during a reverse motion operation or a rewind 
operation is executed. 

g. 7 - Load Point (LP) 

The Load Point (LP) bit (DIO line 7), when set to 1, indicates 
the selected device is at Load Point. If load point is detected 
during a backspace or a read backward operation, the DSJ is set 
to 1. This bit is reset when the tape moves off the 
beginning-of-tape (BOT) marker. 

h. 8 - End-Of-File (EOF) 

The End-Of-File (EOF) bit (DIO line 8), when set to 1, indicates 
that the selected unit detected a file mark. The DSJ status bit 
is set to 1 if a Read, Forward Space Record, or Backspace Record 
command has been issued or if a Forward Space File or Backspace 
File command was issued the DSJ is set to 0. The EOF bit is 
reset when the status is read. 

2-22. STATUS REGISTER #2 

The status bits for status register 1 are explained below. The 
number associated with the status bit description identifies the 
DIO line which when set to 1 indicates that status (also see table 
A-7). 

a. 1 - Interface Busy 

The Interface Busy bit (DIO line 1), when set to 1, indicates 
that the HP-IB interface is busy executing another command. When 
the currently selected device is executing a motion command other 
than rewind, the HP-IB interface is considered busy. If a rewind 
is in progress for the selected device, the user may select a 
different device and initiate motion. If a motion command is 
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issued to a device currently in a rewind mode, the command 
rejected bit is set to 1, the DSJ is set to 1, and the poll 
response asserted. The user can request status regardless of the 
setting of the interface busy bit. 

b. 2 - Tape Unit Busy 

The Tape Unit Busy bit (DIO line 2), when set to 1, indicates 
that a tape motion command is in progress. This bit can be used 
to determine when the drive is available for additional commands. 
It is reset when the tape unit completes the current command. 

c. 3 - Rewinding 

The Rewinding bit (DIO line 3), when set to 1, indicates that a 
Rewind command has been received and is being executed by the 
tape unit. The bit is reset when the transport is at load point 
(BOT) and ready to accept additional commands or is off-line 
(possibly because of Rewind and Rewind/Go Off-Line command). 

d. 4 - Tape Runaway 

The Tape Runaway bit (DIO line 4), when set to 1, indicates that 
the selected device has read approximately 7.6 meters (25 ft) of 
tape without detecting a byte of data. At that point tape motion 
stops, the DSJ sets to 1, the Tape Runaway status bit is set to 
1, and a poll response is asserted. Tape runaway is detected for 
Read/Write Record and Forward or Backward Space Record/File 
commands. This bit is reset automatically after the status has 
been read. 

e. 5 - Data Timing Error (DTE) 

The Data Timing Error (DTE) bit (DIO line 5), when set to 1, 
indicates that a data buffer overrun or underrun condition has 
occurred (refer to paragraph 2-7, Buffer Requirements). That is, 
the tape controller was required to accept or provide data on the 
bus and data was not available or not previously accepted by the 
user. If a timing error occurs during a read operation, it is 
possible for the last byte (tagged with EOI) to be deleted. This 
could cause a data transfer timeout to occur on the bus because 
of the lost EOI. The DSJ is set to 1 for the final poll response 
issued for the read/write completion. The DTE is reset 
automatically after status has been read. 
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f. 6 - Selected Tape Unit (Least Significant Bit) 
7 - Selected Tape Unit (Most Significant Bit) 

The Selected Tape Unit bits (DIO lines 6 & 7) represent, in 
binary, the tape unit that is currently selected (0 through 3). 
All of the status bits in registers 1 and 2 reflect the status of 
the selected tape unit. If no unit is selected these Selected 
Tape Unit bits remain 0, indicating unit 0 is selected which is 
not the case. Status register 1 (byte 1) indicates whether a 
unit is selected. 

2-23. STATUS REGISTER #3 

The status bits for status register 1 are explained below. The 
number associated with the status bit description identifies the DIO 
line which when set to 1 indicates that status (also see table A-7). 

a. 1 - Tape-Unit-0-Placed-On-Line 

The Tape-Unit-0-Placed-On-Line bit (DIO line 1), when set to 1, 
indicates that tape unit 0 (or unit 1, 2, or 3) has been placed 
on-line but has not been selected (serviced) since it came 
on-line. As soon as the unit is selected this bit is reset to O. 

If the Enable Rewind Complete Response/Auto-Select, End (DIO line 
3 set) command has been issued and the operator places a tape 
on-line (anytime after receipt of this End command), the HP-IB 
controller auto-selects the unit and the tape units unit select 
number is indicated by Status Register #2 (bits 6 and 7). This 
auto-select occurs as soon as the HP-IB interface becomes idle. 
Since the unit has been selected the HP-IB interface responds to 
a poll with the DSJ equal to 1. When reading the DSJ, the status 
must also be read (refer to paragraph 2-15, End Commands, Enable 
Rewind Complete Poll Response/Auto-Select). 

b. 2 - Tape-Unit-1-Placed-On-Line 

The Tape-Unit-1-Placed-On-Line bit (DIO line 2) is similar to 
Tape-Unit-0-Placed-On-Line except that tape unit 1 has been 
placed on-line (refer to DIO line 1 -Tape-Unit-0-Placed-On-line). 
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c. 3 - Tape-Unit-2-Placed-On-Line 

The Tape-Unit-2-Placed-On-Line bit (DIO line 3) is similar to 
Tape-Unit-0-Placed-On-Line except that tape unit 2 has been 
placed on-line (refer to DIO line 1 -Tape-Unit-0-Placed-On-Line). 

d. 4 - Tape-Unit-3-Placed-On-Line 

The Tape-Unit-3-Placed-On-Line bit (DIO line 4) is similar to 
Tape-Unit-0-Placed-On-Line bit except that tape unit 3 has been 
placed on-line (refer to DIO line 1 -Tape-Unit-0-Placed-On-Line -
above). 

e. 5 - Command Parity Error 

The Command Parity Error bit (DIO line 5) is set to 1 whenever 
DIO lines 1 through 8 contain even parity as received by the tape 
controller for a bus command transaction. (parity is not 
observed for data transfers). Normal command parity is odd (on 
DIO lines 1 through 8). A command parity error sets the DSJ to 1 
and a poll response is asserted. This bit is reset after the 
status is read. 

f. 6 - Power-Has-Been-Restored 

The Power-Has-Been-Restored bit (DIO line 6) is set to 1 whenever 
power is applied to the interface, either during the normal power 
up sequence with the on/off switch or during a power 
fail/recovery sequence. In either case, when power is restored 
to the HP-IB interface, a poll response is asserted with the DSJ 
set to 1. When the status is read by the user, this bit is 
reset. This status bit could also be used to indicate that an 
IDENTIFY (refer to paragraph 2-10, Power On and Identify) should 
be performed by the user. 

2-24. Byte Count 

The Byte Count secondary (X1100010) provides the number of data bytes 
read from or written to the tape during a read or write operation. 
Two data bytes are returned for this secondary. The first byte 
represents the most significant value of the byte count and the 
second byte represents the least significant value. 
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2-25. Device Specified Jump (DSJ) 

The Device Specified Jump (DSJ) secondary (XlllOOOO) is a summary of 
the detailed three-byte status (from the status registers). It 
provides a quick indicator for the correct completion or failure of a 
command operation. The DSJ data byte value is either 0 or 1. When a 
value of 0 is returned, it indicates that no errors have occurred for 
the command in progress or the just-completed command and additional 
status is not necessary. When a value of 1 is returned, a prior 
command has resulted in an error, abnormal termination, or unexpected 
results (for example EOT or BOT was encountered for Forward 
Space/Backspace Record/File). If the DSJ data byte is equal to 1, 
the three-byte status should be read for a more specific error 
indication. 

2-26. Loopback (Talk) 

The Loopback secondary (XllllllO) when received in the talk mode, 
configures the HP-IB interface to return the first 128 data bytes 
received during Loopback listen. An additional 129th byte with a 
fixed value (octal 177) is also sent as the last byte. 

2-27. RESET COMMANDS 

The reset commands return the tape to a reset or idle state, waiting 
for the next operation to start. Each command resets a different 
portion of the HP-IB interface. Three reset commands, Interface 
Clear, Device Clear/Selected Device Clear, and Untalk/Unlisten, are 
explained in the following paragraphs. 

2-28. Interface Clear 

The Interface Clear (IFC) command is used only to unlisten or untalk 
the HP-IB interface (unaddress the CHI). It is not used to reset any 
of the HP-IB interface hardware. If a reset of the HP-IB interface 
is desired (hardware and firmware) the IFC must be followed by a 
Selected Device Clear (or Device Clear). 
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2-29. Device Clear/Selected Device Clear 

The Device Clear/Selected Device Clear (DCL/SDC) commands are used to 
initialize the HP-IB interface to a predefined state (Power-Up). 
Both, Device Clear and Selected Device Clear, have the same meaning 
to the HP-IB interface. The hardware and firmware are reset upon 
receipt of the DCL or SDC commands. Upon completion of a Device 
Clear or Selected Device Clear command, the interface asserts a poll 
response. The DCL does not affect the the current state 
(talk/listen) of the CHI. 

2-30. Untalk/Unlisten 

The Untalk and Unlisten commands (similar to IFC) are used to untalk 
or unlisten the tape unit. This involves unaddressing the CHI chip, 
but does not reset any of the HP-IB interface electronics. 
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SECTION Ill. 
THEORY OF OPERATION 

3-1. INTRODUCTION 

Their are four major areas within the interface, control and logic, 
CHI, buffer, and write formatter (see figure 3-1). Each section 
interacts with the others to allow transfer of drive commands, status 
information, and data to and from the HP-IB bus for 7970E operation. 
The following description assumes some knowledge of HP-IB and HP 300 
protocol. 

3-2. CONTROL AND LOGIC 

The microprocessor (NANO) provides control for interface/tape 
operations by interpreting bus commands and monitoring interface and 
tape operations. The processor maintains in its 16 internal 
registers the operating status, programmed activity, buffer 
information and data routing information. This information, together 
with HP-IB bus commands received from the CHI, and program 
instructions contained in the PROM, allow the microprocessor to 
generate the required instructions for interface/tape operation. The 
processor provides the timing for certain operations (Gap, 
Interrecord Gap, ramp times, ect ... ) by sampling the output of a 
crystal controlled timing circuit. The control section I/O registers 
provide interfacing to the tape drive through the Control and Status 
PCA (FWD, REV, HSFWD, SELECT, ect ... ), the Read Motherboard PCA (TM, 
EOB, STE, IDB, ect.), and the Write Motherboard PCA (SWS, WC, ect.). 

3-3. BUFFER 

The buffer provides 128 bytes of storage to allow equalization of the 
different data transfer rates between the HP-IB bus and the tape 
unit. The tape unit (45 ips at 1600 bpi), can handle data at 72 KHz 
while the bus transfer rate is 800 KHz. When data is transferred 
from the bus to the tape unit for storage, the buffer is initially 
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filled with one 128 byte burst at 800 KHz. The tape begins removing 
this data from the full buffer. The remaining data is transferred 
across the bus at 72 KHz, keeping the FIFO buffer full until the last 
byte is transferred. The last data byte is tagged with an EOI to 
indicate the end of data transfer. Movement of data from the tape 
storage to the bus is the reverse of the above procedure, that is, 
the buffer is filled by the tape and emptied by the bus. 

CONTROL AND 
STATUS 
BOARD 

TAPE 
DRIVE 

DRH87SL 

7970E HP-18 INTERFACE 

MICRO PROCESSOR 
& CONTROL LOGIC 

WRITE 
MOTHERBOARD 

CONTROL AND STATUS 

1 28 WORD DATA 
BUFFER & CONTROL 

LOGIC 

WRITE 
DATA 

TAPE DRIVE 

CHI AND 
LOGIC 

READ 
MOTHERBOARD 

Figure 3-1. 7970E HP-IB Interfaoe Btook Diagram 
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3-4. CHI 

The CHI (chip for HP-IB interfacing) interfaces the HP-IB interface 
assembly to the HP-IB bus. It controls the handshake operation which 
verifies each data or command byte sent across the bus. It should be 
noted that the word "data" may refer to either data information for 
storage on tape or command data which includes commands and status 
information used for the operation of the tape unit. The CHI directs 
the transfer of data (data to or from storage on tape), after 
initialization by the processor, to the buffer or automatically relay 
HP-IB bus commands and data (tape commands) to the processor. The 
CHI provides service requests when the interface has been addressed 
and a level of interpretation to the HP-IB commands on the bus. 

3-5. WRITE FORMATTER 

The write formatter circuitry, located on the Formatter PCA, provides 
timing signals for the processor and tape unit, accepts write 
commands from the processor, generates identification bursts, pre-and 
postambles, Tape Marks on command, and provides write formatter 
status signals for the processor. The synchronization timing signals 
consist of Write Clock (WC) timing signal for the tape unit and a 900 
KHz clock signal for the processor. The write command signals from 
the processor consist of Write Enable, Write Identification Burst, 
Write Tape Mark, Write Preamble, and End-Of-Data signals. The status 
signals applied to the HP-IB interface consist of Ready signals and 
Data Accepted signals. 

3-6. POWER SEQUENCE 

The power sequence circuitry, located on the Control PCA, ensures 
that the HP-IB interface does not compromise tape integrity as a 
result of power failures. To prevent possible data loss due to power 
failure, the power sequence circuitry shuts down the interface 
processor and takes the tape unit off-line at the first sign of of a 
possible power fluctuation. To provide this, the power sequence 
circuit monitors the +12, -12, and +5 supply voltages from the Power 
Distribution Assembly. These voltages are fed into the +12, -12, and 
+5 volt comparators (refer to figure 3-2. Power Sequence Block 
Diagram) on the Control PCA. If these voltages drop below acceptable 
levels, the comparator output goes low. A low output from any 
comparator activates the sequence control circuits to assert an 
interrupt (see figure 3-3, Power Sequence Waveform Timing Diagram) to 
the microprocessor on the interface and set the Off-Line signal to 
low which transfers the tape unit to the off-line state (the ON-LINE 
light on the operator control panel on the tape unit goes out). 
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Figure 3-2. Power Sequence Circuitry Block Diagram 

When all three voltages (+12, -12, and +5) return to acceptable 
levels, the power sequence circuitry eliminates the power-on 
interrupt to the interface and then switches the Off-Line signal high 
again. The operator must manually load and place the tape unit back 
on-line by pressing the ON-LINE switch on the 7970E operator control panel. 

POWER IN TOLERANCE -----~ 
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I I 
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Figure 3-3. Power Sequence Waveform Timing Diagram 

3-4 



MAINTENANCE 

····· >····• ····• ···.···························••••·••·········•··•••••·••·•·····••••·••••··••••···•·•·•·•·•············•·•··••••·••••••• ••••··~~.,.o~•·•He~1•·•••ij1-eafffiAce••M1ij~I.~• ··~ 

SECTION IV. 
MAINTENANCE 

4-1. INTRODUCTION 

This section covers maintenance information for the 7970E HP-IB 
Interface. This information includes cable connection, slave 
operation, installation and removal of the interface assembly from 
the tape unit, troubleshooting, maintenance mode information, and LED 
display information. 

HP-18 FUNDAMENTAL 
ADDRESS SELECTION 

FORMATTER PCA 

STAN DARO 
HP-18 CONNECTOR 

REAR PANEL 

DRHB6SL 

Figure 4-1. HP-IB Cable Connection 

4-1 



MAINTENANCE 

HP-

4-2. CABLE CONNECTION 

The HP-IB cable is attached to the back of the interface assembly 
which is accessible from the back of the tape unit (see figure 4-1). 
To connect the cable, insert it into the HP-IB connector (J6) and 
tighten the two thumb screws. 

Up to six metres of cable can be used to connect the HP-IB tape unit 
to the system controller. If more six metres of cable is installed, 
possible data loss can result and/or a reduction in data transfer 
rate. Do not exceed six metres of cable in any installation. 

4-3. SLAVE OPERATION 

The 7970E HP-IB Interface Assembly performs the standard unit select 
function to allow the connection of multiple drives to the master 
unit. When connecting cables between tape units refer to the 
appropriate cabinet manual for information concerning cable routing. 
Figure 4-2 shows a multiunit cable connection with two 
read-after-write slaves connected to a master (cabinets are rotated 
to illustrate lo-boy cabinet installation). 

TO 
HP-IB CABLE 

IB BUS 
CON TROLLER 

Vl/LHP-IB INTERFACE 

J ~ -z=// 

""" 
~L 

""" 
~L 

I• t-- 1~ • ·~' .-----, 
r--

1 ..--
~ro 

r--

0 
,....., 

10 - t-

J 

7970E 
SLAVE READ 

WRITE 
7970E 

SLAVE READ 

WRITE 
7970E HP 13194A-001 

RAW MASTER 

DRHBSSL 

CONTROL AND STATUS 

HP 13194A-001 
CABLE KIT 

RAW SLAVE RAW SLAVE 
CONTROL AND STATUS 

FigUX'e 4-2. 7970E HP-IB Multiunit Configuration 
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4-4. INSTALLATION AND REMOVAL 

The interface PCAs and the backplane assembly are connected together 
and installed into the tape unit as a unit. To remove the HP-IB 
interface (07970-62456) complete the following steps. 

a. Disconnect power to the tape unit by setting the tape unit 
cabinet breaker to off (0) or, if the cabinet does not provide 
disconnect capabilities remove the ac line plug from the ac line 
receptacle. 

b. Open the tape unit casting door (upright cabinets only). 

c. Remove the HP-IB cable from the rear of the unit and if 
installed, disconnect the slave cables from the tape unit. 

d. Remove the HP-IB interface power cable from the Control PCA 
connector J5. 

e. Remove the hold-down screw from the Control PCA (located 
above the Read Motherboard Assembly). 

f. Remove the control and status ribbon cable (and the Connector 
Adaptor PCA) from the Control and Status PCA. 

g. Release the barbed standoffs and swing the Control PCA up and 
out of the way. The barb portion of the standoff consists of a 
single barb. To release the barb press it in while pulling 
outward on the Control PCA. 

h. Remove the ribbon cables (and Connector Adaptor PCAs) from 
the Write Motherboard Assembly and the Read Motherboard Assembly. 

i. From the rear of the tape unit remove the screws at the four 
corners of the HP-IB panel and pull the HP-IB assembly from the 
tape unit. 

Install the HP-IB assembly in reverse order of the above removal 
procedure. When an HP-IB assembly is installed into a 7970E tape 
unit make sure that the two jumpers, located at the upper left corner 
of the Read Motherboard Assembly (07970-62392), are installed. 

4-5. TROUBLESHOOTING 

Due to the complexity of the 7970E HP-IB Interface Assembly component 
level field troubleshooting is difficult. If the operation of the 
interface is in question, PCA level substitution should by made. 
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If the interface is suspected of containing an error, first make a 
visual check of the interface. Check the following items: 

a. Make sure all cable connections are aligned correctly and 
securely seated. 

b. Ensure that the HP-IB address switch is set to the correct 
address number. 

c. Check the +5 volts on the Control PCA at the +5 test point. 

d. Use maintenance mode (refer to paragraph 4-6, Maintenance 
Mode) to assist in identifying the error by running the various 
tests with the stop-on-error condition set. 

4-6. Maintenance Mode 

The HP 7970E HP-IB Interface Assembly (07970-62456) is equipped with 
a maintenance mode feature to allow the user to perform certain tape 
operations off-line. These operations include read and write record, 
identification burst, file, gap, and forward space and backspace file 
or record. Maintenance mode tests allow the user to test the 7970E 
Magnetic Tape Unit perform most of the operations previously 
performed by the 7970E test accessory PCAs, thus, in most cases 
eliminating the need for these PCAs (the 7970E test accessory PCA can 
still be used if desired). (Maintenance mode exercises most of the 
HP-IB interface). 

Maintenance mode is accessed by means of an eight-switch DIP switch 
(Sl) located on the Control PCA. Operation of maintenance mode and a 
detailed description of the switch selections is provided in the 
following paragraphs. 

jcAUTICJNl 
When finished using maintenance mode 
and the tape unit is returned to system 
operation, make certain the maintenance 
mode enable switch (Sl-1) is set to off 
(open), and the tape unit is powered off, 
and then back to on. If this procedure 
is not followed possible data loss can 
result when the tape unit is returned to 
service. 

Maintenance mode can be used to provide signals for troubleshooting 
malfunctions in the tape unit. Using an oscilloscope the user can 
trace signals using standard troubleshooting techniques. 
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4-7. Maintenance Mode Operation 

Maintenance mode operation is described in the following steps. 

a. Set the tape unit (master drive) power to off (0). 

b. Load a blank (scratch) tape onto the tape unit to be tested. 

c. Set the Unit Select switch to 3 (on the tape unit to be 
tested). 

d. Set the Enable Maintenance Mode switch (Sl-1) to 1 (closed) and 
select the desired maintenance mode configuration and test 
selection switches (see paragraph 4-8). 

e. Set the tape unit (master drive) power to on (and set the 
power to on for the drive to be tested if other than the 
master unit. 

f. Place the tape unit on-line (press ON-LINE) and the maintenance 
mode test should begin. 

To switch from one maintenance mode test to another take the master 
tape unit off-line (press RESET), select the new test number on the 
test selection switches, and place the unit back on-line (press 
ON-LINE). When in single-step mode and it is desired to perform the 
test again or to continue testing after the stopping on an error 
(switch Sl-2 set to 1), take the tape unit off-line (press RESET) and 
then place it back on-line (press ON-LINE). 

Single-track errors, multiple-track, and tape runaway are identified 
by maintenance mode as errors. If these errors occur in the tape 
unit they will be detected by maintenance mode (testing stops if the 
stop-on-error is set to 1). 

To observe status, if a oscilloscope is not being used it may be 
convenient to install a 7970E Read Test Accessory PCA to observe the 
LED indicators. 
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NOTE 

Ramps can be checked and adjusted by selecting 
operation 12 (WRT/BSR) and looping (switch Sl-4 
set to 0). Also, the read preamplifiers can 
be checked and adjusted by performing 
operation 1 (write 1600 frpi}. 

It is possible to erase the entire tape by 
selecting operation 7 (GAP). 

Any improperly written blocks on a tape can 
be found by selecting the read function 
with the stop-on-error condition set. 

ENABLE 
(CLOSED) 

r- ENABLE MAINTENANCE MODE 

RETRY-ON-ERROR I STOP-ON-ERROR 

I IS<NGCE-STEP-•ODE 

~~~~~~~~~~~~~~~~~~~~~~ 

1 

0 OPEN 

DISABLED 
(OPEN) 

SET ONLY TEST SELECTION 
ONE 

0000 0 READ (ERROR ON STE) 
0001 1 1600 FRPI 
0010 2 WRT/8SR/READ 
0011 3 IDB/BSR/READ 
0100 4 IDB 
0101 5 WRT 
0110 6 FILE MARK (WFM) 
0111 7 GAP 
1000 10 READ 
1001 11 WFM/BSR/READ 
1010 12 WRT/BSR 
1011 13 FSF 
1100 14 BSF 
1101 15 WRT/WF!-A 
1110 16 READ/BSR 
1111 17 READ/REVERSE 

DRHB4SL 

Figure 4-3. Maintenance Mode Suitch 
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4-8. Maintenance Mode Switch Description 

A detailed description of the maintenance mode switches is provided 
below. 

a. Switch 1 Maintenance Mode 

The Maintenance Mode switch, when set to 1 (closed), enables 
maintenance mode. This is accomplished by setting the tape unit 
power off, setting the maintenance mode switch to 1 (on), and 
then applying power to the tape unit (refer to paragraph 4-7). 

b. Switch 2 Stop-On-Error 

When the Stop-On-Error switch (Sl-2) is set to 1 (closed) and an 
error (see explanation for switch 3) is detected operation 
terminates and tape motion stops. To continue the operation 
press the RESET and ON-LINE operator switches. 

When the switch is set to 0 (open) the selected operation is 
completed without regard to the occurrence of errors. 

c. Switch 3 Retry-On-Error 

When the Retry-On-Error switch (Sl-3) is set to 1 (closed) then, 
when an error (MTE for read or STE and MTE for write operations) 
is detected the tape unit repositions the tape and performs the 
write or read operation again. There is no limit to the number 
of retries, as long as the error occurs the operation tries to 
read or write the record, file mark, or identification burst 
again. If the stop on error switch (Sl-2) is set, do not set the 
retry-on-error switch; only one of these modes should be enabled 
at a time. 

When the Retry;On-Error switch is set to 0 (open) the selected 
operation does not retry if an STE or MTE is detected (retry is 
not valid for tape spacing or gap operations). 

d. Switch 4 Single-Step Mode 

When the Single-Step switch is set to 1 (closed) any selected 
operation is performed once. If an error is detected the 
operation can continue, stop on the error, or retry depending on 
the setting of switches 2 and 3. To perform the operation again 
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take the tape unit off-line (press RESET) and then place it back 
on-line (press ON-LINE). 

When the Single-Step switch is set to 0 (open) maintenance mode 
loops on the currently selected operation. 

e. Switches 5-8 Operation Selection 

Switches 5 through 8 are used to select (in octal) one of sixteen 
possible operations (0 through 15). To enable any of these tests 
or operations set the switches (refer to figure 4-3) to the 
desired octal test number. A description of each test is given 
below. 

1. TEST 00 READ 

Test 00 reads one record. If either a single-track error or 
a multiple-track error is detected the operation stops on the 
error (provided Sl-2 is set). Normally, during a read 
operation, when a single-track error is detected it is 
corrected and the read operation continues. 

2. TEST 01 1600 FRPI 

Test 01 is a write operation which writes 1600 flux reversals 
per inch (FRPI) in all nine tracks. This operation ignores 
the settings of the maintenance mode configuration switches 
(Sl-2, 3, and 4). 

3. TEST 02 WRT/BSR/READ 

Test 02 writes a 5K record of all the same byte (the byte 
value can vary and depends on the first byte encountered from 
the buffer) then backspaces over the record (BSR) and reads 
it. 

4. TEST 03 IDB/BSR/READ 

Test 03 writes an identification burst (IDB), backspaces 
(BSR) over it, and then reads it to set the IDB status. 

5. TEST 04 IDB 
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Test 04 writes one identification burst which consists of 
writing 3.5 inches of all Os in the parity channel. 

6. TEST 05 Write 

Test 05 writes a 5K record of the same byte (the byte value 
varies and is determined by the value of the first byte read 
from the buffer). If an error (STE, MTE, tape runaway) is 
detected the appropriate action is taken as determined by the 
setting of the configuration switches. 

7. TEST 06 File Mark 

Test 06 writes a file mark. A file mark writes 112 flux 
reversals in channels P, 0, 2, 5, 6, and 7. 

8. TEST 07 Gap 

Test 07 initiates a tape gap operation. The gap consists of 
the tape unit ramping up and erasing approximately four 
inches of tape. Since no error status exists for the gap 
operation the retry switch function does not apply to this 
operation. 

9. TEST 10 Read 

Test 10 reads one record. If a multiple-track error is 
detected and considered a maintenance mode error, the 
appropriate action will be taken. If a single-track error is 
detected it is corrected as in normal operation of the tape 
unit and the operation completed. Single-track errors are 
not considered errors for read operations. 

10. TEST 11 WFM/BSR/Read 

Test 11 writes a file mark (WFM), backspaces (BSR) over it, 
and then reads it to check the file mark status. 

11. TEST 12 WRT/BSR 

Test 12 writes (WRT) a 5K record of all one byte (the byte 
value can vary and depends on the first byte encountered from 
the buffer) then the unit back spaces over the record (BSR) 
and stops. 
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12. TEST 13 FSF 

Test 13 forward spaces one file (FSF). This operation can be 
used to locate a specific file with the retry configuration 
switch in single step and taking the tape unit off-line 
(press RESET) and then on-line (press ON-LINE) by using the 
operator panel switches. 

13. TEST 14 BSF 

Test 14 back spaces one file (BSF). A retry is not valid for 
a spacing operation. 

14. TEST 15 WRT/WFM 

Test 15 writes (WRT) a 5K record of all the same byte (the 
byte value varies depending on the first byte encountered 
from the buffer), then it writes a file mark (WFM). 

15. TEST 16 Read/BSR 

Test 16 reads one record and then backspaces (BSR} over the 
record. 

16. TEST 17 Read Reverse 

Test 17 reads tape in the reverse direction. If the 
beginning-of-tape (BOT} is detected the tape unit goes 
off-line. 

4-9. LED INDICATORS 

Two four-LED arrays are located on the Control PCA. These eight LEDs 
are used primarily for factory testing but might prove to be of some 
assistance field troubleshooting. The function of each LED is shown 
in figure 4-4 and an explanation of each LED is given below. 

a. Talk 

The Talk LED illuminates when the tape interface is addressed as 
a talker (to transmit data and status}. 
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b. Listen 

The Listen LED illuminates when the tape interface is addressed 
as a listener (to receive data or commands). 

c. Receive Ready 

The Receive Ready LED illuminates when the tape interface 
first-in-first-out (FIFO) buffer is ready to receive data. 

d. Transmit Ready 

The Transmit Ready LED illuminates when the tape interface FIFO 
buffer is ready to transmit data. 

e. Parallel Poll 

The Parallel Poll LED illuminates when the tape unit requires 
service for some reason (to receive or transmit data, report an 
error condition, report units placed on-line or rewind complete). 

f. On-Line 

The On-Line LED illuminates when the tape unit is on-line. 

g. MTE 

The MTE LED illuminates when a multiple-track error is detected. 

h. Interface Ready 

The Interface Ready LED illuminates when the interface is not 
busy or is in the idle state monitoring on-line and rewind 
status. 
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DS1 DS2 

P~LPO~J 
LISTEN ON-LINE 

RECEIVE READY MTE 

TRANSMIT READY INTERFACE READY 

DRHB3SL 

Figure 4-4. LED Signal Names 
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SECTION V. 
PARTS AND DIAGRAMS 

5-1. INTRODUCTION 

This section of the manual contains location diagrams, illustrated 
parts breakdowns (IPB's), and replaceable parts lists for the 7970E 
HP-IB Interface. Special product configurations or changes made 
since the printing of this manual are described by updating 
supplements supplied with this manual. 

5-2. DESCRIPTION OF PARTS LIST 

The heading for each parts list contains all assembly parts numbers 
(with applicable series codes) covered by that list. The first entry 
of the parts list indicates the main assembly on which the list is 
based. The columns in the parts list furnish the following 
information for each part: 

a. REF. DES./INDEX NO. 

This column lists the reference designator or index number 
(callout number) which identifies each part in the appropriate 
logic diagram, parts location diagram, or IPB. Asterisks are 
entered to the left of any entry which varies from the basic 
parts lists. Entries are arranged alphanumerically. 

b. DESCRIPTION. 

This column gives the name and a brief description of the part. 

c. HP PART NO. 

This column lists the Hewlett-Packard part number for each part. 
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5-3. PARTS ORDERING PROCEDURE 

To order parts from Hewlett-Packard, or to obtain further information 
about parts, address the order or inquiry to the nearest 
Hewlett-Packard Sales and Service Office. When ordering from 
Hewlett-Packard give the following information on each part: 

a. Model and serial number 

b. Hewlett-Packard part number 

c. Description of part 

d. Circuit reference designator or index number, if 
applicable 

e. If the part is installed on a PCA, give .the series code 
which is stamped or etched on the PCA 

5-4. PARTS AND SCHEMATICS 

The HP-IB Interface Assembly Parts Lists, Parts Location, and 
Schematics are provided on the following pages of this section. 

TABLE 5-1. HP-IB INTERFACE ASSMEBLY (07970-62465), PARTS LIST 

REF.DES./ 
INDEX NO. 

1 
2 
3 
4 
5 
6 
7 

.8 
9 
10 
11 
12 
13 
15 
16 
17 

U48 

DESCRIPTION 

ASSY: CONTROL 
ASSY: FORMATTER 
PCA: CONN ADAPTOR 
PCA: SWITCH ADAPTOR 
PANEL: HPIB BACK 
ASSY: CABLE 
CABLE ASSY: HPIB INT 
CABLE ASSY: INTERCONN 
CABLE ASSY: WRT MOTHERED 
CABLE ASSY: HPIB CONTROL 
CABLE: HPIB POWER CON 
WASHER: FL#6 .156"D 
SCREW: 6-32x.312POS 
STANDOFF: HEX M/FM 
WASHER: #lOSPL LOCK 
STANDOFF: 6-32 
IC;NANO PROC 8-B 
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PARTS NO. 

07970-62454 
07970-62455 
07970-62453 
07970-62372 
07970-01293 

8120-3417 
8120-3701 
8120-3699 
8120-3700 
8120-3702 

07970-62379 
3050-0228 
2360-0115 
0380-0644 
2190-0034 
0380-2250 
1820-1692 



14 

8 REI= 

13 

Z PLCS 

Figure 5-1. HP-IB Interface Assembly (07970-62456)~ Exploded Vi~ 
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Figure 5-2. S~itah Adaptor PCA (07970-62372)~ Parts Location 

TABLE S-2. SWITCH ADAPTOR PCA (07970-62372), PARTS LIST 

REF. DES./ 
DESCRIPTION PART NO. INDEX NO. 

1 PCB SWITCH 07970-82372 
2 SPCR:RVT #6X.250 0380-0111 
3 STDF:RVT #6X.188 0380-0390 

J4 CONN 26-PIN M 1251-5448 
J6 CONN:24 PIN F 1251-4040 
Rl N:R 16X3K/6.2K 1810-0408 
Sl SW:THWHL 1-MOD 3100-3480 
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RIBBON CABL.E 
CONNECT"Oli:. :J"4 

Figure S-3. S1"itch Adaptor PCA (07970-62372), Schenntic 

5-5 



Pin Pin 

DIO l (1) (13) DIO 5 

DIO 2 (2) (14) DIO 6 
DIO 3 (3) (15) DIO 7 

DIO 4 (4) (16) DIO 8 

EOI, (5) (17) REN 

DAV (6) (18) P/O TWISTED PAIR 6 

NRFD (7) (19) P/O TWISTED PAIR 7 

NDAC (8) (20) P/O TWISTED PAIR 8 

IFC (9) (21) P/O TWISTED PAIR 9 

SRQ (10) (22) P/O TWISTED PAIR 10 

ATN (11) (23) P/O TWISTED PAIR 11 

SHIELD (12) (24) SIGNAL GROUND 

(Type 57 microribbon connector) 

Figure 5-4. HP-IB Connector (J6) 
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07970-62453 SCHEMATIC 

THE 07970-62453 PCA CONNECTS THE FOLLOWING PINS TOGETHER: 

J2-
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

TO J1-
1X 
1 
2X 
2 
3X 
3 
4X 
4 
5X 
5 
6X 
7X 
8X 
8 
9X 
9 

10X 
10 
11 x 
11 
12X 
12 
13X 
13 
14X 
14 
15X 
15 
16X 
16 
17X 
17 
18X 
19X 
20X 
21X 
22X 
23X 
23 
24X 

Figure 5-5. Connector Adaptor PCA (07970-62453), Diagram 
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Figure 5-6. Control PCA (07970-62454), Parts Location 
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TABLE 5-3. CONTROL PCA (07970-62454), PARTS LIST 

REF. DES. I DESCRIPTION PART NO. INDEX NO. 

1 PCB:CONTROL 07970-82454 
2 HINGE 5040-7787 

Cl-8,11-14 C:F.01UF203 DIP 0160-5298 
cg C:FlOOUF lOV 103 0180-2207 
ClO CAPACITOR-FIXED 0180-3235 
C15 C:F2.2UF20315VDC 0180-0575 
C16 C:F3.3UF20%35VDC 0180-2794 
CRl DIO:SW 1N4150 1901-1098 
DSl,2 LED-LMP ARY 5MA 1990-0652 
Jl,J3 CONN:40 PIN 1251-7895 
J2 CONN:60 PIN 1251-7894 
J5 CONN 5-PIM M 1251-5506 
Q1 XSTR:PNP 2N3906 1853-0036 
Q2 XSTR:NPN 2N3904 1854-0215 
Rl,3,4 N:R9Xl.5K23.125W 1810-0276 
R2,5 N:R9X10K 23.125W 1810-0280 
R6 R:F 3900 53 .25 0683-3925 
R7 R:F 560 53 .25W 0683-5615 
R8,20-22,24 R:F 4.64K 13.125 0698-3155 
R9 R:F 16.2K13.125W 0757-0447 
RlO R:F 22 53 .25W 0683-2205 
Rll,19 R:F 680K 53 .25W 0683-6845 
R12 R:F 316K 13 .125 0698-3457 
R13 R:F 1K1% .125W F 0757-0280 
R14 R:F 237K 13 .125 0698-3266 
R15,16 R:F28. 7K 13 .125 0698-3449 
R17 R:F 1. 47K13.125W 0757-1094 
R18 R:F 47K 53 .25 0683-4735 
R23 R:F 34.8K 13.125 0757-0123 
Sl SW:RKR 8-lA .05A 3101-1983 
TPl-5 TERM:TST PT-BRAS 0360-0535 
Ull,21,84 IC:SN7407N BUFFR 1820-0668 
ui3,45,94,102 IC:SN74LS04N 1820-1199 
U14,23,24 IC:SN74LS138N 1820-1216 
U15,25,54,55,91 IC:SN74LS273N 1820-1730 
U16,62,66,82 IC:SN74LS244N 1820-2024 
U17,28,51,61 IC:SN74LS257AN 1820-1438 
Ul8,19,27,29 IC:SN74LS393N 1820-2096 
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TABLE S-3. CONTROL PCA (07970-62454), PARTS LIST Cont. 

REF. DES./ DESCRIPTION PART NO. INDEX NO. 

U26,34-36,40, IC:SN74LS74N 1820-1112 
73-75,81,111, 
112,114,115 

U31,32,41,42, IC NMOS4K 4096-B 1818-0093 
71,72 

U33,43,44,93 IC SN74LS395 1820-1446 
U37 IC:SN74LS20N GAT 1820-1204 
U38 IC:SN74LS10N 1820-1202 
u46 IC:SN74LS14N 1820-1416 
u47,56 IC:SN74LS38N BFR 1820-1209 
u52,104 IC:SN74LS11 GA'l.'E 1820-1203 
u53,83 IC:SN74LSOON 1820-1197 
u63,95,103 IC:SN74LS08N 1820-1201 
u64,65 IC:SN74LS374N 1820-1997 
U67 IC:SN74LS245N 1820-2075 
U68 PROM ASSY 07970-62457 
u92 ,101 IC:SN74LS51N GAT 1820-1210 
U106 IC:339 CMPTR-GP 1826-0138 
Ull3 IC:SN74LS54N GAT 1820-1285 
u116 IC:MC1403U V-REG 1826-0544 
W1 N:COND MDL 16-P 1810-0307 
XU31,32,41,42, SCKT IC 16-CONT 1200-0607 

71,72 
XU48 SCKT-IC 40-CONT . 1200-0883 
XU68 SCKT:24 PIN IC 1200-0541 
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APPENDIX A. 
PROGRAMMING TABLES 

A-1. INTRODUCTION 

Appendix A summarizes programming information from section II (Programming) into 
tables for easy reference. The type of information contained in each table is 
listed below, along with the table reference. 

* Tape Unit Identify Bytes. A-1 

* Listen Secondary Commands A-2 

* Talk Secondary Commands • A-3 

* Tape Command Secondary, Data Byte A-4 

* End Command Secondary, Data Byte . A-5 . 
* DSJ Command Secondary Data Byte A-6 . 

* Status Command Secondary, Data Byte • A-7 
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TABLE A-1. TAPE UNIT IDENTIFY BYTES 

DIO LINE 8 7 6 5 4 3 2 1 

BYTE 1 1 1 0 0 0 0 0 1 

BYTE 2 1 0 0 0 0 0 0 1 

TABLE A-2. LISTEN SECONDARY COMMANDS 

SECONDARY VALUE 
COMMAND (DIO LINES) DESCRIPI'ION 

DATA TRANSFER XllOOOOO Data bytes to follow represent 
data, to be written to tape. 

TAPE COMMAND XllOOOOl Data bytes to follow represent 
a tape command to be performed 
by the tape unit. 

END COMMAND XllOOlll Data byte to follow represents 
an End command (see table A-5). 

DEVICE CLEAR XlllOOOO This command resets the interface, 
any data bytes that may follow 
are accepted by the interface, but 
are ignored. 

LOOPBACK Xlllllll Data bytes that follow represent 
data (64 bytes) to be saved for 
loopback transfer back to the 
system controller. 

X = Parity Bit 
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TABLE A-3. TALK SECONDARY COMMANDS 

SECONDARY VALUE 
COMMAND (DIO LINES) DESCRIPTION 

DATA TRANSFER XllOOOOO Data bytes to follow represent 
data to be read from tape. 

STATUS COMMAND XllOOOOl Three data bytes that follow 
represent the status from the 
three status registers. 

BYTE COUNT X1100010 The two data bytes that follow 
represent the number of bytes 
read/written for the last 
record. The first data byte 
is the most significant value. 

DSJ STATUS XlllOOOO The data byte that follows 
represents the Device Specified 
Jump status (see table A-7). 

LOOPBACK XllllllO Data bytes that follow represent 
the loopback bytes sent to the 
sent to the interface with the 
Loopback talk command. 

X = Parity Bit 

TABLE A-4. TAPE COMMAND SECONDARY, DATA BYTE 

VALUE COMMAND VALUE COMMAND 
(OCTAL) (OCTAL) 

0 RESERVED 10 READ RECORD 
1 SELECT UNIT 0 11 FORWARD SPACE RECORD 
2 SELECT UNIT 1 12 BACKSPACE RECORD 
3 SELECT UNIT 2 13 FORWARD SPACE RECORD 
4 SELECT UNIT 3 14 BACKSPACE FILE 
5 WRITE RECORD 15 REWIND 
6 WRITE FILE MARK (EOF) 16 REWIND AND GO OFF-LINE 
7 WRITE GAP 17 READ RECORD BACKWARD 
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TABLE A-S. END COMMAND SECONDARY, DATA BYTE 

DIO LINE COMMAND 

1 CLEAR POLL RESPONSE 

2 INHIBIT POLL RESPONSES FOR READ BURSTS 

3 . ENABLE REWIND COMPLETION RESPONSE OR AUTO-SELECT 

4 RESERVED 

5 CLEAR DSJ 

6,7,8 RESERVED 

The command is enabled when the DIO line corresponding to 
the command is set to 1. 

TABLE A-6. DSJ COMMAND SECONDARY DATA BYTE 

BYTE VALUE DESCRIPTION 

0 NO SPECIAL ACTION REQUIRED 

1 UNEXPEDTED RESULTS; READ STATUS 
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TABLE A-7. STATUS COMMAND SECONDARY DATA BYTE 

STATUS BYTE 1 - REGISTER 1 

DIO LINE STATUS 

1 ON-LINE 
2 MULTIPLE TRACK ERROR(S) (MTE) 
3 FILE PROTECTED (Not Write Enabled; no write ring) 
4 COMMAND REJECTED 
5 SINGLE-TRACK ERROR 
6 END-OF-TAPE (EOT) 
1 LOAD POINT (LP) (Beginning-of-tape - BOT) 
8 END-OF-FILE (EOF) 

STATUS BYTE 2 - REGISTER 2 

DIO LINE STATUS 

1 INTERFACE BUSY 
2 TAPE UNIT BUSY 
3 REWINDING 
4 TAPE RUNAWAY 
5 DATA ERROR (TIMING) 
6 SELECTED TAPE UNIT LSB 
7 SELECTED TAPE UNIT MSB 
8 RESERVED 

STATUS BYTE 3 - REGISTER 3 

DIO LINE STATUS 

1 TAPE UNIT 0 HAS BEEN PLACED ON-LINE 
2 TAPE UNIT 1 HAS BEEN PLACED ON-LINE 
3 TAPE UNIT 2 HAS BEEN PLACED ON-LINE 
4 TAPE UNIT 3 HAS BEEN PLACED ON-LINE 
5 COMMAND PARITY ERROR 
6 POWER HAS BEEN RESTORED 
7 RESERVED 
8 RESERVED 

When the DIO line is set 1, the corresponding status is indicated 

A-5 



APPENDIX B. 
BACKDATING INFORMATION 

8-1. INTRODUCTION 

Appendix B provides backdating information for older versions of the 7970E HP-IB 
Interface Assembly. The information included here covers replacement parts, 
parts location diagrams, and schematics for older versions of the assembly. 
Table B-1, below identifies the various older interface assemblies described in 
this section and references them to the current assembly part numbers. 

TABLE B-1. BACKDATING INFORMATION 

CURRENT OLDER VERSION 
ASSEMBLY PART NO.* PART NO.* NOTES 

TOP LEVEL 62456 62417, 62381 For 62381, refer to 
62417 

CONTROL PCA 62454 62416, 62369 For 62369, refer to 
62416 

FORMATTER PCA 62455 62370 

SWITCH ADAPTOR PCA 62372 62372 Older version is 
similar to current 
version, refer to 
62372, section 5 

POWER SEQUENCE PCA 62407 Current version is 
been incorporated 
onto the 62454 PCA 

* - The "07970-" part number prefix has been deleted from the 
listed part numbers. 
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TABLE B-2. HP-IB INTERFACE ASSEMBLY (07970-62417), PARTS LIST 

REF. DES./ 
DESCRIPI'ION PART NO. INDEX NO. 

1 PCA:HPIB CONTROL 07970-62416 
2 PCA:WRT FORMATER 07970-62370 
3 PCA:CONN ADPTR 07970-62371 
4 PCA:SW ADAPI'ER 07970-62372 
5 PNL:HPIB BACK 07970-01293 
6 ASSY:CABLE 8120-3417 
7 ASSY:CABLE 8120-3408 
8 ASSY:CABLE 8120-3405 
9 ASSY:CABLE 8120-3407 

10 ASSY:CABLE 8120-3406 
11 CBL:HPIB PWR CON 07970-62379 
13 SCR:6-32X.312POZ 2360-0115 
15 STDOFF:HEX M/FM 0380-0644 
16 WSHR:#lOSPL LOCK 2190-0034 
17 STANDOFF, 6-32 0380-1150 
19 N:COND MDL 16-P 1810-0307 
20 GROM-CHN .085GRV 0400-0207 

U39 CHI 1AA7-6003 
u91 IC:NANO PROC 8-B 1820-1692 
XSl SHUNT-DIP 7 POS 1251-'4292 

Wl,2 SUNT:l-PIN ST.lL 1258-0124 
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TABLE B-3. CONTROL PCA (07970-62416), PARTS LIST 

REF. DES./ DESCRIPTION PART NO. INDEX NO. 

1 HPIB PCB 07970-82416 
2 CNNCTR-SGL CNTCT 1251-5440 
4 HINGE 5040-7787 

Cl-8,10-16, C:F.01UF+803100V 0160-2055 
18-33,35-42, 
44-47,51,53-57 

C43 C:FlOOUF lOV 103 0180-2207 
C48-49 C:F3.3UFTANT 15V 0180-2664 
c52 C:F68UF10315VDC 0180-2692 
CRl DIO:SW 1N4150 1901-1098 
Jl,2,3 CONN 50-PIN M 1251-5544 
J4,5 SOCKET IC 16-CON 1200-0423 
J6 CONN 5-PIM M 1251-5506 
Q1 XSTR:PNP 2N3906 1853-0036 
Q2 XSTR:NPN 2N3904 1854-0215 
Rl-4,21,23,28, N:R9X10K 23.125W 1810-0280 

29 
R5,9-11,19,22, R:F 10K53 .25W 0683-1035 

25-27,30,31, 
33-37 

R7,8,20 R:F 220 53 .25w 0683-2215 
R12 R:V TRMR lK 103 2100-3211 
R13 R:F 1.21K 13 .5W 0757-0821 
R14,18 R:F 1K53 . 25W 0683-1025 

I R15 R:F 2.2K53 .25W 0683-2225 
\ R16 R:F 1. 5K 53 . 25W 0683-1525 
" R17 R:F 4.7K53 .25W 0683-4725 I 

I R32 R:F 3900 53 .25 0683-3925 
Sl,2,3 LED:LAMP 50MA RD 1990-0404 
TPl-9,GNDl-3 CONN-SGL CONT 0360-1813 
Ul0,17,38-41 IC NMOS4K 4096-B 1818-0093 

' Ull,12,19,30 IC:SN7407N BUFFR 1820-0668 
I U14,15,25,26,35, IC SN74LS395 1820-1446 

46,57,68,79 
u16 ,27 I IC:SN74LS157 1820-1470 
U18,2V.24,34 IC:SN74LS273N 1820-1730 
u20,2~,31,58 IC:SN74LS244N 1820-2024 
u33,42,53,59,60 IC:SN74LS04N 1820-1-199 
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TABLE B-3. CONTROL PCA (07970-62416), PARTS LIST Cont. 

REF. DES./ DESCRIPTION PART NO. INDEX NO. 

u36,37 IC:SN74LS257AN 1820-1438 
u43-45,56,62, IC:SN74LS74N 1820-1112 
64-67,74,75,78 

U47,48,69 IC: SN74393N 1820-1464 
u49,51 IC:SN74LS51N GAT 1820-1210 
u50,32,55,72 IC:SN74LS11 GATE 1820-1203 
u52,54 IC:SN74LS08N 1820-1201 
u61,76,77 IC:SN74LS38N BFR 1820-1209 
u63,100,101 IC:SN74LSOON 1820-1197 
U70,73 IC: SN74LS390N 1820-1991 
U71 IC:SN74LS21N 1820-1205 
uao IC:SN74LS245N 1820-2075 
U88 IC:SN74LS14N 1820-1416 
ua9,90 IC:SN74LS138N 1820-1216 
u99 IC:SN74LS05 1820-1200 
VRl DIO:ZNR6.19V 53 1902-0049 
XU91 SCKT-IC 40-CONT 1200-0883 
xu93 SCKT:24 PIN IC 1200-0541 
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POWER IN TOLERANCE -------

POWER OUT OF TOLERANCE 

OFF-LINE 

OFF-LINE 

+12V 
ov f 

I 
I 
I 
I 
~, 800 ~ usec. I 

I I 
I I 
I I 

--., to-1 ·----

250 usec 

Figure B-7. P014er Sequence PCA (07970-62407), Timing Dia.gram 

Pl-t . GROUND r·· GROUND 

l 
. PJ-1 

+S 
Pl-l 

Pl-3 -12 Pl-4 

TO 07970-
+l2A 62381 

2Nl906 

-12 
Pl-4 +12 Rl2 lK 

Rl l.SM 

+12 
Pl-2 100 TP7 

+12 

Rl6 RS 
+Cl 4. 7K 

R2 ••o·r luF 

Ql 

P2-2 
680K OLC 

1826-0467 P2-l 
TPl R14 

03 
MC1403 2.sv 

REF 

r··l 

Figure B-8. P014er Sequence PCA (07970-62407), Scherratic 
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TABLE B-5. POWER SEQUENCE PCA (07970-62407), PARTS LIST 

REF. DES./ 
DESCRIPI'ION PART NO. INDEX NO. 

1 PWR SEQ PCB 07970-82407 
2 SPCR:RVT #6X.250 0380-0111 
4 CLIP-CMPNT1-1/8L 1400-0040 
5 RVT:S .123DX.156 0361-0142 

Cl C:F 820PF 53 0160-2009 
C2 C:F.01UF+803100V 0160-2055 
C3 C:F lUF 20335VDC 0180-2764 
c4 C:F 3000UF 103 0180-2395 
Jl CONN 4-PIN MOLEX 1251-5728 
J2 CONN 3-PIN MOLEX 1251-5251 
J3 CONN 4-PIN MOLEX 1251-5727 
Q1 XSTR:NPN 2N3904 1854-0215 
Q2 XSTR:PNP 2N3906 1853-0036 
Rl,5 R:F 4. 7K53 . 25W 0683-4725 
R2,15 R:F 680K 53 .25W 0683-6845 
R3 R:F 1.5M 53 .25W 0683-1555 
R4,13 R:F 16.2K13.125W 0757-0447 
R6,8,17,18 R:F 4.64K 13.125 0698-3155 
R7 R:F 34.8K 13.125 0757-0123 
R9 R:F28.7K 13 .125 0698-3449 
RlO R:J 237K 13 .125 0698-3266 
Rll,12 R:F 1K53 .25W 0683-1025 
R14 R:F 47K 53 .25 0683-4735 
R16 R:F 100 53 .2~ 0683-1015 
TPl-8 TERM:SGL-TUR 0360-1682 
U1 IC:SN75452BP 1820-0799 
U2 IC:SN7405N INVTR 1820-0175 
U3 IC:MC1403U V-REG 1826-0544 
U4 IC:339 CMPTR-GP 1826-0138 
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Product Line Sales/Support Key 

Key Product Line 
A Analytical 
CM Components 

~ ~~~~~~:~:r~!~;nusments 
and Measurement Systems 

M Medical Products 
? ~:~::r:,!11 ~~1:f:~::11?i'~ Products 

1;:::~: !~; for specific 
product Hne 

IMPOllTANT: These symbols desitnate 

5:nne:~:J1::::~~ .. ~~:~:~;~~·~~~·v~il~Y-
bHity for all products within a line, at 
all locations. Contact your local sales 
office for Information regarding 
locations where Hi' support ts 
available for specific products. 

HEADQUAllTEllS OFFICES 
If there is no sales office listed 
for your area, contact one of these 
headquarters offices. 

NOllTH/CENTllAL AFlllCA 
Hewlett -Packard S.A. 
7, rue du Bots-Du -Lan 
CH-1217 MEYRIN I, 
Switzerland 
Tel: (022) 83-12-12 
Telex: 2 7 8 3 S hmea 
Cable: HEWPACKSA Geneve 

ASIA 
Hewlett-Packard Asia ltd. 

ivtch;,~ ~~~3uicfi$a 
O.P.O. Box 8 6 3)-Hong Kong 
Tel: 5 - 8 3 3 0 8 33 
Telex: 76793 HPA HX 
Cable: HPASIAL TD 

CANADA 
Hewlett -Packard (Canada) Ltd. 
6 g 7 7 Goreway Drive 
MISSISSAUGA, Ontario L4V lM8 
Tel: (4l6) 678-9430 
Telex: 610-492-4246 

EASTEllN EUROPE 
Hewlett -Packard Oes.m. b.h. 
Lieblgasse l 
P.O. Box 7 2 
A-1222 VIENNA, Austria 
Tel:(222) 2500-0 
Telex: I 3 4425 HEPA A 

NOllTHEllN EUllOPE 
Hewlett-Packard S.A. 
U1lenstede 4 7 5 
P.O. Box 999 
NL - 1 1 8 3 AG AMSTEL VEEN 
The Netherlands 
Tel:2043777l 
Telex: J 8 9 19 hpner nl 

SOUTH EAST EUllOPE 
Hewlett-Packard S.A. 
World Trade Center 
l Io A venue Louis Casai 
121 s Cointrin, GENEVA, Switzerland 

f :l~~~ 2t/ iz85-i:s~~ 1 

MEDITEllRANEAN AND 
MIDDLE EAST 
Hew1et t -Packard S.A. 
Mediterranean and Middle East 
Operations 
Atrina Centre 
3 2 Kifissias Ave. 
Paradissos-Amarousion, A THENS 
Greece 
Tel: 682-88- I 1 
Telex: 21-6588 HPATGR 
Cable: HEWPACKSA Athens 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
Nine Mile Ride 

~~~~~~\'i~~ii~it~~~INGHAM 
Tel: 0344 773100 
Telex: 8 4 8 8 o 5 

EASTEllN USA 
Hewlett -Packard Co. 
4 Choke Cherry P~oad 
ROCKVILLE, MD 2 0 8 5 0 
Tel:(301) 258-2000 

MIDWESTEllN USA 
Hewlett-Packard Co. 
5 2 O l To11view Drive 
ROLLING MEADOWS, IL 6 0 0 0 8 
Tel:(312) 255-9800 

SOUTHERN USA 
Hewlett-Packard Co. 
2 O O O South Park Place 
P .o. Box I o 5 o o 5 
ATLANTA,GA 30348 
Tel:(404) 955-1500 

WESTERN USA 
Hewlett -Packard Co. 
3 9 3 9 Lankershim Blvd. 
P.O. Box 3 9 l 9 
LOS ANGELES, CA 9 16 04 
Tel:(213) 506-3700 

OTHElllNTEllNATIONAL 
AllEAS 
Hewlett -Packard Co. 
Intercontinental Headquarters 
3 4 9 S Deer Creek Road 
PALOALTO,CA 94304 
Tel:(4l5) 857-1501 
Telex: o 3 4 - 8 3 o o 
Cable: HEWPACK 

ANGOLA 
Telectra Angola LDA 
Empresa Tecn.ica de _Equipar.nentos 
Rua Consethe1ro Juho de V1lhema, 16 
Caixa Postal 6 4 8 7 
LUANDA 
Tel: 3 5 5 l 5, 3 5 5 16 
Telex: 3134 
E,C* 

AllGENTINA 
Hewlett-Packard Ar~entina S.A. 

'f ~¥~a3~~Ms1 !~~is 
Tel: 783-4886/4836/4730 
Cable: HEWPACKARG 
A,C,CM,E,P 
Biotron S.A.C.1.e.1. 

tJ9~aKt~~g~ U1Mi•0 9 

CM 

Laboratorio Rodriguez 
Corswant S.R..L. 
Misiones, l l 5 6 - 18 7 6 
Bernal, Oeste 
BUENOS AIRES 
Tel: 252-3958, 252-4991 
A 

Argentina Esanco S.R.L. 
Avasco 2328 
I 416 BUENOS AIRES 
Tel: 541-58-1981, 541-59-2767 
A 

AUSTRALIA 

Adelaide, South Australta 
Office 
Hewlett-Packard Australia Ltd. 
15 3 Oreenhil1 Road 
~~l~~~l<'~·ES 9sit 5 0 6 3 
Telex: 8 2 5 3 6 
Cable: HEWPARD Adelaide 
A',C,CM,E,M,P 

Brisbane, Queensland 
Office 
Hewlett-Packard Australia Ltd. 
lo Payne Rd. 
THE OAP, QU'?enstand 40 6 l 
Tel: 30-4133 
Telex: 4213 3 
Cable: HEWPARD Brisbane 
A,C,CM,E,M,P 

Canberra, Australia 
~1flct:l Territory 
Hewlett-Packard Australia Ltd. 

mHVfW'i'b'lr,g1~c!. ~~~et~ 9 
Tel:804244 
Telex: 6 2 6 5 O 
Cable: HEWPARD Canberra 
C,CM,E,P 

SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

Melbourne, Victoria Office 
Hewlett-Packard Australia Ltd. 

ilA.tk~~j~~ t\~i~~1a 3 l 3 o 
Tel: 895-2895 
Telex: 31-024 
Cable: HEWPARD Melbourne 
A,C,CM,E,M,P 

Perth, Western Australia 
Office 
Hewlett-Packard Australia Ltd. 

~tt:~Wl'i&fit!'.~.a~ o i o 
Tel: 3 8 3 - 2 18 8 
Telex: 9 3 8 5 9 
Cable: HEWPARD Perth 
A,C,CM,E,M,P 

Sydney, New South Wales 
Office 
Hewlett-Packard Australia Ltd. 
l 7 - 2 3 Talavera Road 
P.O. Box 3 0 8 
NORTH RYDE, N.S.W. 2113 
Tel: 888-4444 
Telex: 2 I 5 6 l 
Cable: HEWPARD Sydney 
A,C,CM,E,M,P 

AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Verkauisburo Graz 
Grottenhofstrasse 9 4 
A- 8 0 5 2 GRAZ 
re1:(03l6) 291-56-60 
Telex: 3 2 3 7 5 
C,E 

Hewlett-Packard Oes.m.b.h. 
Lieblgasse l 
P.O. Box 7 2 
A-1222 VIENNA 
Tel:(0222) 2500-0 
Telex: 134425 HEPA A 
A,C,CM,E,M,P 

BAHllAIN 
Green Salon 
P.O. Box 5 5 7 
Manama 
Tel: 255503-255950 
Telex: 844 l 
p 

Wael Pharmacy 
P.O.Box648 
MANAMA 
Tel:256123 
Telex: 8 5 5 0 WAEL BN 
E,M 

~~~aGA~~mJ~~=~!?~~~?a~ng 
Government Avenue 
P.O. Box 5 9 l 8 
MANAMA 
Tel: 276278 
Telex: 9 O 15 
p 

BELGIUM 
=iv'dl~!\;P~~f~~e~!18bum S.A./N.V. 
Woluwedal 
B- I 200 BRUSSELS 
Tel:(02) 762-32-00 
Telex: 2 3 - 4 9 4 paloben bru 
A,C,CM,E,M,P 

BEllMUDA 
Applie<S Computer Technologies 
Atlantic House Building 
Par-La-Ville Road 
Hamilton 5 
Tel: 295-1616 
p 

BllAZIL 
Hewlett-Packard do Brasil 
l.e.c. Ltda. 
Alameda Rio Negro, 7 S o 
Alpha ville 
0 64 0 0 BARUERI SP 
Tel:(Oll)42l.13ll 
Telex: (0 11)3 3 8 7 2 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A,C,CM,E,M,P 

F/j;t HEWLETT 
~~PACKARD 

Hewlett-Packard do Brasil 
l.e.c. Ltda. 
Praia de Botafago 2 2 g 
60 An<Sar -conj 6 14 
Edific10 Argentina - Ala A 
22250 RIO DE JANEIRO 
Tel:(021) 552-6422 
Telex: 2 l 9 0 5 HPBR -BR 
Cable: HEWPACK Rio de Janeiro 
A,C,CM,E,P* 

Convex/Van Den 
Rua Jose Bonifacio 
4 5 8 Todos Os Santos 
CEP 2 0 7 7 1 
RIO DE JANEIRO, RJ 
Tel: 5 9 l - 0 l 9? 
Telex: 3 3 4 8 7 EGLB BR 
A 

ANAMED 1.C.E.I. Ltda. 
Rua Bage, 1O3 

~:1~ U18i1~~t~J-MP 
Telex: 24 72 0 HP BR-BR 
M 

Datatronix Electronica Ltda. 
Av. Pacaembu 746 -Cl l 
SAO PAULO, SP 
Tel: ( 1 18) 2 6 0 l l l 
CM 

CAMEllOON 
Beriac 
B.P.23 
DOUALA 
Tel:420153 
Telex: 5 3 5 I 
C,P 

CANADA 

Alberta 
~~'3~e~~dp~;~~~~ \S:i~ada) Ltd. 
CALGARY, Alberta T2A 6T7 

t~.~UB.~~.- 3 i o o 

Hewlett-Packard (Canada) Ltct. 
l l 120-l78th Street 
EDMONTON, Alberta T5S lP2 
tUU.~~,,u 6 - 6 6 6 6 

British Columbia 
Hewlett-Packard (Canada) ltel. 
106 9 I Shellbridg• Way 
RICHMOND, 
British Columbia V EiX 2W 7 
Tel:(604) 270-2277 
Telex: 610-922-5 o 59 
A,C,CM,E*,M>P* 

Hewlett-Packard (Canada) Ltd. 
l 2 1 - 3 3 5 O Douglas Street 
VICTORIA, British Columbia v 8Z 3L I 
Tel:(604) 381-6616 
c 

Manitoba 
Hewlett-Packard (Canada) Ltd. 
18 2 S Inkster Blvd. 
WINNIPEG, Manitoba R2X 1R3 
l~UiH~~.~! -2 7 7 7 

New Brunswick 
Hewlett - Packard (Canada) Ltd. 
814 Main Street 
MONCTON, New Brunswick E lC lE6 
Tel:(506) 855-2841 
c 

Nova Scotia 
Hewlett-Packard (Canada) Ltd. 
Suite 11 l 
9 O 0 Windmi11 Road 
DAR TMOUTH9 Nova Scotia B 3 B Ip 7 

~~l~~EO•%}~ -7 8 2 0 

Ontario 
Hewlett -Packard (Canada) Ltd. 
3 3 2 S N. Service Rd., Unit 3 
BURLINGTON, Ontario L 7N 3G 2 
Tel:(416) 335-8644 
C,M* 

Hewlett-Packard (Canada) Ltd. 

:fJfs\YJJ,"Jgtario K7M 5R4 
Tel:(613) 384-2088 
c 



SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

F/jpl HEWLETT 
~~PACKARD 

Hewlett-Packard (Canada) Ltd. 
5 5 2 Newbold Street 
LONDON, Ontario N6E 255 

l~l:'.Hi.Rtf.#; 9 I 8 I 

Hewlett-Packard (Canada) Ltd. 
6 8 7 7 Goreway Drive 
MISSISSAUGA, Ontario L4V IM8 

l~l:'JUJ~J.i a - 9 4 3 o 

Hewlett-Packard (Canada) Ltd. 
g~ga:: ~~af~l~e~itt 119 
SUDBURt Ontario, P3E 5S8 
Tel:(705) 522-0202 
c 

Hewlett-Packard (Canada) Ltd. 
3 7 9 O Victoria Park Ave. 
WILLOWDALE, Ontario M2H 3H7 
Tel: (416) 499-2550 
c 

a:~':f t -Packard (Canada) Ltd. 
I 7 5 O O Trans Canada Highway 

South Service R.oad 
KIRKLAN'} ~ebec HU 2X8 
tl:'.tU.~~M.~• -4232 

Hewlett-Packard (Canada) Ltd. 
J l SO rue Claire Fontaine 
¥~1~r1M1ll1 ~~~w G JR 5G4 
c 

Hewlett -Packard (Canada) Ltd. 
13 o Robin Crescent 
SASKATOON, Saskatchewan S7L 6M7 
Tel:(306) 242-3702 
c 

CHILE 
ASC Ltda. 
Austria 2041 
SANTIAGO 
Tel: 223-H46,223-6J48 
Telex: 340192ASCCK 
C,P 

lslcal Ltda. 
Av. Italia 6 34 Santiago 
Casllla 164H 
SANTIAGO 9 
Tel: 222-0Z22 
Telex: 440 28 3 JCYCL CZ 
CM,E,M 

Olympia (Chile) Ltda. 
Av.RodrigodeAraya 1045 
Casilla 256-V 
SANTIAGO 21 
Tel: 225-5 044 
Telex: 3 4 0 89 2 OL YMP 
Cable: Olymplachile Santlagochlle 
C,P 

CHINA, 
feople'S &.epubllc Of 
China Hewlett-Packard, Ltd. 
4 7 /F China Resources Bldg. 
2 6 Harbour Road 
HONG KONG 
Tel: 5-8330833 
Telex: 76 79 3 HPA RX 
Cable: HP ASIA LTD 
A*>M* 

China Hewlett-Packard,Ltd. 

~·& J1'i.':.(. ~~h~:if:i:actory 
Main Bldg. 
Sbuang Yu Shu, Bel San Huan Rd. 
Bai Dian Distnct 
BEUING 
Tel: 2 8 - 0 5 6 7 
Telex: 2 2 6 0 1 CTSHP CN 
Cable: 19 2 O Bel Jing 
A,C,CM,E,M,P 

COLOMBIA 
lnstrumentacion 
~a~rir~nf1b~~~ f l~~:r2 ~.A. 
~g:rJ~'l" t.~~ 6 2 8 7 
Tel: 212-1466 
Telex: 44400 INST CO 
Cable: AARIS Bogota 
CM,E,M 

Nefromed:l.cas Ltda. 
Calle 123 NO. 9B-31 
~&~'J~'l" t.~~e~ J 0 0 - 9 5 8 

~~l~~,1J31ff ;1tE~~s t~ 15 
A 

Compumundo 
A venida I 5 # Io 7 - 8 o 
BOGOTA D.E. 
Tel: 214-445 8 
Telex: 45466 MARICO 
p 

~:f1~8i8J·Jo~te No. 6A-4o 
~lr1tado Aereo 4 6 

Tel: 3 68 - I 1 I I 
Telex: 5 56 so 
C,E,P 

CONGO 
Serie-Congo 
B.P.2105 
BRAZZAVILLE 
Tel: 815034 
Telex: 5 26 2 

COSTA IUCA 
Cientifica Costarricense S.A. 
A venida 2, Calle 5 
San Pedro de Montes de Oca 
:.r~m)~~ I 0 l 5 9 
Tel: 24-38-20, 24-08-19 
Telex: 236 7 GALGUR CR 
CM,E,M 

CYrll.l1S 
Telerexa Ltd. 
P.O. Box 4809 
14C Stassinos A venue 
NICOSIA 
Tel: 62698 
Telex: 2894 LEVIDO CY 
E,M,P 

DENMAll.K 
Hewlett-Packard A/S 
DataveJ 5 2 
DK - 34 6 O Blrkerod 
Tel:(02) 81-66-40 
Telex: 37409 hpas dk 
A,C,CM,E,M,P 

DOMINICAN ltErl1BLIC 

~t;~0/~~8a=·~EJia y Cotes 
No. 60 

:.UH8 ~~JfNGo 
Tel: 565-6268 
Telex: 4 5 I 0 ARENTA DR (RCA) 
p 

ECUADOll. 
CYEDE Cia, Ltda. 
Avenida Eloy Alfaro 1749 

~.:'.1/f1c:4 23 CCI 

¥~1~T4050-9 75, 243-05 2 
Telex: 2 2 5 4 8 CYEDE ED 
CM,E,P 

Medtronics 
Valladolid 5 2 4 Madrid 
P.0.9 I 7 I, QUITO 
Tel: 223-8951 
Telex: 2 2 g 8 EC KAME ED 
A 

Hospitalar S.A. 
Robles 6 2 5 
Casilla 3 590 

¥~1~T5045-250, 545-122 
Telex: 24 8 5 HOSPTL ED 
Cable: HOSPITALAR-Quito 
M 

Ecuador Overseas Agencies C.A. 
Calle 9 de Octubre 118 18 
P.O.Box 12 9 6, Ouayaquit 

¥~1~T300 6 0 2 2 
Telex: 33 6 l PBCGYE ED 
M 

EGYrT 
Sakrco Enterprises 
70 1 Mossadak Str. 
g:tm,Giza 
Tel: 706440 
Telex: 93146 
c 

International Engineering Associates 
2 4 Hussein Hegazi Street 
Kasr-el-Ain 
CAIRO 

~:1~;,wM1&l1uN 
Cable: INTEGASSO 
£.M* 

S.S.C. Medical 
4 O Gezerat £1 Arab Street 
Mohandessin 
CAIRO, 
J:l~~,olUt3l~tli~· 810263 
M* 

ELSALVADOlt 
!PESA de El Salvador S.A. 
2.9 Avenida Norte 1223 
SAN SALVADOR 
Tel: 26-6858, 26-6868 
Telex: 20539 IPESASAL 
A,C,CM,E,P 

ETHIOrlA 

~~~~i~~tN°lla 
ADDIS ABABA 
Tel: 185114 
Telex: 21150 
C,P 

FINLAND 
Hewlett -Packard Oy 
Pilspankalllontie 1 7 
02200 ESPOO 
Tel: 00 358-0-88 7 21 
Telex: I 2 I 5 6 3 HEWPA SF 
A,C,CM,E,M,P 

FltANCE 
Hewlett -Packard France 
Z.I. Mercure B 
Rue Berthelot 
1 3 7 6 3 Les Mllles Cedex 
AIX-EN-PROVENCE 
Tel: ( 4 2) 59 - 41 - 0 2 
Telex: 4 l O 7 7 OF 
A,C,E,M,P* 

Hewlett -Packard France :t·m ~t'ifA~'h"Jamant 
Te{:(33) 29 04 42 

Hewlett -Packard France 
Chemin des Mouilles 
Boite Postale I 6 2 
6 g I 3 0 ECULL y Cedex (Lyon) 
Tel:(78) 833-81-25 
Telex: 3 J06 l 7f 
A,C,£,M 

Hewlett -Packard France 
Pare d'activites du Bois Brtard 
2, avenue du Lac 
91040 EVRY Cedex 
Tel: 6 077-96-60 
Telex: 69 23 l 5F 
E 

Hewlett -Packard France 
R.ue Fernand. Forest 

~·f'i f,"Hl&fiW~ou 
Tel:(98) 41-87-90 

Hewlett-Packard France 
Centre d'affaires Paris-Nord 
Bat1ment Ampere 
R. ue de la Commune de Parts 
Bolte Postale 3 O O 
9 3 1 5 3 LE BLANC -MESNIL 
Tel:(l) 865-44-52 
Telex: 2 I I 0 3 2F 
C,E,M 

Hewlett -Packard France 
Pare d'activites Cadera 
i~~~t~:rdte~~;sPfld~n~~~ Kennedy 
F- 3 3 7 0 0 MERIGNAC (Bordeaux) 
Tel:(56) 34-00-84 
Telex: 550105F 
C,E,M 

Hewlett -Packard France 
lmmuebte "Les 3 B" 
Nouveau cbemin de la Garde 
ZAC de Bois Briand 
440 8 5 NANTES Cedex 
Tel:(40) 50-32-22 
Telex: 7I1085F c .. 

Hewlett -Packard France 
125, rue du Faubourg Bannier 
45000 ORLEANS 
Tel:(38) 68 OJ 63 

Hewlett -Packard France 
Zone lndustrieUe de Courtaboeuf 
Avenue des Tropiques 
g I 94 7 Les Ulis Cedex ORSAY 
Tel:(6) 907-78-25 
Telex: 600048F 
A,C,CM.,E,M,P 

Hewlett .. Packard France 
Paris Porte-Maillot 
15, boulevard de L'Amirat Bruix 
7 S 7 82 PARIS CEDEX I 6 
Tel:(l) 502-12-20 
Telex: 6 I 366 3F 
C,M,P 

Hewlett-Packard France 
l 2 4, Boulevard Tourasse 
64000 PAU 
Tel:(59) 80 38 02 

Hewlett -Packard France 
; N~eUo• i"E~~aonnette 
Tel:(99) 51-42-44 
Telex: 740 9 I 2F 
C,CM,E,M,P* 

Hewlett -Packard France 
9 8 avenue de Bretagne 
76100 ROUEN 
Tel:(35) 63-57-66 
Telex: 770035F 
c 
Hewlett -Packard France 
4 rue Thomas-Mann 
Boite Postale 56 
6 7 0 3 3 STRASBOURG Cedex 
Tel: (88) 28-56-46 
Telex: 89014 IF 
C,E,M,P* 

Hewlett -Packard France 
La Perlpole Ill 
20, cbemin du Pigeonnier 

~':. ~a1~1~·f~uLOUSE Cedex 
Tel: ( 6 I) 4 0 - I I - I 2 
Telex: 5 3 I 6 HF 
A,C,E>P"' 

Hewlett-Packard France 
9, rue Baudin 
26000 VALENCE 
Tel:(75)42 76 16 

Hewlett -Packard. France 
Carotor 
ZAC de Bois Brlan4 
5 7 6 4 0 VIGY (Metz) 
Tel:(8) 771 20 22 
CH 



Hewlett -Packard France 
Pare d'activte des Pres 

hr6ui !Vl\'.'LENEUVE D' ASCQ Cedex 
Tel: ( 2 0) 4 7 18 7 8 
Telex: 16 o I 24F 
C,E,M,P* 

GABON 
Sho Gabon 
P.O.Box 8 9 
LIBREVILLE 
Tel: 721 484 
Telex: 52.30 

GEllMAN FEDEllAL 
llEPUBLIC 
Hewlett -Packard GmbH 
Geschaftsstelle 
Keithstrasse 2- 4 
D - I 0 0 0 BERLIN 3 0 
Tel: (030) 21 99 04-0 
Telex: o 18 3 4 O 5 hpbln d 
A,C,E,M,P 

Hewlett-Packard Gm'oH 
Vertriebszentrun Sud west 
Schickardstrasse 2 
D- 7 0 3 0 BOBLINGEN 
Tel:(07031) 645-0 
Telex: 12 6 5 14 3 hep 
A,C,CM,E,M,P 

Hewlett-Packard Gm'oH 
Vertrie'oszentrum West 
Berliner Strasse 111 
D-4030 RATINGEN 3 
Tel: ( 0 2102) 4 9 4- 0 
Telex: 5 8 9 O 7 O hprad 
A,C,E,M,P 

Hewlett-Packard GmbH 
Geschaftsstelle 
Schleefstr. 2 &a 
D-4600 DORTMUND-41 
Tel:(0231) 45001 
Telex: 8 2 2 8 5 8 bepdad 
A,C,E 

Hewlett-Packard Gm'oH 
Vertrie'oszentrum Mitte 
Hewlett -Packard-Strasse 
D-6 3 8 0 BAD HOMBURG 

~:l~~? ~ i & 2i 444° ~p-b~g 
A,C,E,M,P 

Hewlett-Packard Gm'oH 
Vertrie'oszentrum Nord 

~~P;~idot~1\i5sur.G 6 o 
Tel:(040) 63804-l 
Telex: O 2 l 6 3 O 32 hphh d 
A,C,E,M,P 

Hewlett-Packard OmbH 
Geschaftsste11e 
Heidering 3 7 - 3 9 
D-3000 HANNOVER 61 
Tel:(05ll) 5706-0 
Telex: O 9 2 3 2 S9 
A,C,CM,E,M,P 

Hewlett-Packard GmbH 
Geschaftsstelle 

~~·t~aou~'M~~J8i1M 
Tel:(062l) 70 05-0 
Telex: 0462105 
A,C,E 

Hewlett-Packard OmbH 
Geschaftsstelle 
Messerschrnittstrasse 7 
D-79!0NEUULM 
Tel:(073 l) 70 73-0 
Telex: 0 7 l 28 I 6 HP ULM -D 
A,C,E* 

Hewlett-Packard GmbH 
Geschaftsste11e 
Emmericher Strasse l 3 
D-8500NURNBERG 10 
Tel:(09ll) 5205-0 
Telex: o 6 2 3 8 6 o hpnbg 
C,CM,E,M,P 

Hewlett-Packard GmbH 
Vertriebszentrum Sud 
Eschenstrasse S 
D-8028 TAUFKIRCHEN 
Tel:(089) 61 20 7-0 
Telex: o 5 2 4 9 8 5 
A,C,CM,E,M,P 

Hewtet t -Packard Gm bH 
Gescbaftsstelle 
Ermlisallee 
7 5 l 7 WALDBRONN 2 

rn~~? m 3U8° ;.-pi 
A,C,E 

GllEAT BlllTAIN 

(See United Kingdom) 

GllEECE 
Hewldt-Packard A.E. 
17 8, Kifiss1as Avenue 
6th Floor 
Halandri -ATHENS 
Greece 
Tel: 6471543, 6471673, 6472971 
Telex: 2 2 l 2 8 6 HPHLGR 
A,C,CM**,E,M,P, 

Kostas Karaynnis S.A. 
S> Omirou Street 
ATHENS l 3 3 
Tel: 32 30 303, 32 37 371 
Telex: 215962 RKAR GR 
A,C'*>CM,E 

lmpexin 
In telect Div. 

~ ~ ~ i1el'1~0EnNS 
Tel: 6474481/2 
Telex: 2 16 28 6 
p 

Harit Company 
3 8 1 Mihalakopoulou 
ATHENS 612 
Tel: 723607 l 
Telex: 2 l 8 7 6 7 
M' 

HeUamco 
P.O.Box 81528 
I 8 5 0 7 PIRAEUS 

Tel: 4821049 
Telex: 241441 
A 

GUATEMALA 
IPESA 
A venida R.eforma 3 - 4 8> Zona 9 
GUATEMALA CITY 

~:l~~: 1fNMJ1JJ;AGu 
A,C,CM,E,M,P 

HONG KONG 
Hewlett-Packard Hong Kong,Ltd. 
G.P.O. Box 7 9 5 
Stb Floor, Sun Hung Kai Centre 
3 o Harbour Road 
HONG KONG 
Tel: 5 - 8 3 2 3 2 l l 
Telex: 6 6 6 78 HE WP A HX 
Cable: HEWPACK HONG KONG 
E,C,P 

CET Ltd. 
1 Oth Floor, Hua Asta 
Bldg. 
6 4- 6 6 Gloutester Road 
HONG-KONG 
Tel:(S) 200922 
Telex: 85148 CET HX 
CM 

~c8ht1i: 1$fo~r~~r~~~nla~1~n~~;t~~ 
2 3 Harbour Road 
HONG KONG 
Tel: 5-8330222 
Telex: 7 4 7 6 6 SCHMC HX 
A,M 

ICELAND 
Hewlett -Packard Iceland 
Boefdabakka 9 
11 o Reykjavik 
Tel:(l) 67 1000 
A,C,CM,E,M,P 

INDIA 
Computer products are sold 
through Blue Star Ltd. All 
computer repairs and 
maintenance service is 
done through Computer 
Maintenance Corp. 

SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

Blue Star Ltd. 
Sabri Complex 2nd Ftoor 

i!~~~t~J1it ~~- 0 0 2 s 
Tel: 55660, 578881 
Telex: 0 8 4 S - 4 3 0 
Cable: BLUEST AR 
A,C*,CM,E 

Blue Star Ltd. 
Band Box House 
Prabhadevi 
BOMBAY 400 025 
Tel: 4 9 3 3 l 0 I, 4 9 3 3 2 2 2 
Telex: O l l - 7 l O 5 l 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 
Sa has 
4 14/ 2 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-6155, 422-6556 
Telex: 0 I l - 7 I l 9 3 BSSS IN 
Cable: FROSTBLUE 
A,C•,CM,E,M 

Blue Star Ltd. 
Kalyan, l 9 Vishwas Colony 
~~fm7i ~o}?Pf"6 3 9 o o o 5 
Cable: BLUE STAR 
A 

Blue star Ltd. 
7 Hare Street 
CALCUTTA 700 00 l 

~~l~~:3Nl-11m l 32 
Cable: BLUEST AR 
A,M 

Blue Star Ltd. 
13 3 Kodambakkam High Road 
MADRAS 600 034 

~:l~~:1l1l-63W238 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

~!~°F~i~~g;~ofoe:ier 
NEW DELHI I l 0 0 6 5 
Tel: 633773, 634473 
Telex: o 3 1-6 l l 2 o 
Cable: BLUEFROST 
A,C*,CM,E,M 

Blue Star Ltd. 

1M~k6 4c1 'f i 1le1•1•Y u 
Tel: 22715 
Cable: BLUE STAR 
A 

Blue Star Ltd. 
2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 5 0 0 0 0 3 
Tel: 72057, 72058 
Telex: 0155645 
Cable: BLUEFROST 
A,E 

Blue Star Ltd. 
T.C. 7 /6 o 3 Poornima 
Marutbunkuzbi 
TRIVANDRUM 6 9 5 013 
Tel: 65799, 65820 
Telex: 0884-259 
Cable: BLUESTAR 
I! 

Computer Maintenance 
Corporation, ltd. 
l l 5,.Sarojini Devi Rd. 

SECuNDERABAD 5 0 0 0 0 3 
Tel: 3 l 0 - 18 4, 3 4 5 - 7 7 4 
Texex: 031-2960 
C'* 

INDONESIA 
BERCA Indonesia P.T. 
P.O. Box 496/lkt. 
JI. Abdul Muis 6 2 
JAKARTA 
Tel: 21-373009 
Telex: 4 6 7 4 8 BER SAL IA 
Cable: BERSAL JAKARTA 
p 

BERCA Indonesia P.T. 
P.O. Box 2497/Jkt 
Ana tar a Bldg., l Zth Floor 
11. Medan Merdeka Selatan 17 
JAKAR TA-PUSAT 

f~:~;,i.;Uf: itils':NU 
A,C,E,M 

F/ipl HEWLETT 
I:~ PACKARD 

BERCA Indonesia P.T. 
Jalan Kutai 2.4 
SURABAYA 
Tel: 6 7 l I 8 
Telex: 3 l 14 6 BJ!RSAL SB 
Cable: REP.SAL-SURABAYA 
A*,E,M,P 

lllAQ 
Hewlett-Packard Trading S.A. 
Service Operation 
Al Mansoor City 98/3/7 
BAGHDAD 
Tel: 5 5 l-49- 7 3 
Telex: 212- 4 5 5 HEPAIRAQ IK 
c 

lllELAND 
Hewlett-Packard Ireland Ltd. 
8 2/ 8 3 Lower Leeson St. 
DUBLIN 2 
Tel: 0 0 0 l 6 0 8 8 0 0 
Telex: 30439 
A,C,CM,E,M,P 

Cardiac Services ltd. 
Kilmore Road 
Artane 
DUBLIN 5 
Tel:(Ol) 351820 
Telex: 30439 
M 

ISllAEL 
Eldan Electronic Instrument Ltd. 
P.O. Box I 2 7 0 
JERUSALEM 9 l 0 0 0 
16, Ohaliav St. 
JERUSALEM 9446 7 
Tel: 533 221, 553 242 
Telex: 25 23 l AB/PAKRD IL 
A,M 

Computation and Measurement 
Systems (CMS) Ltd. 
l l Masad Street 
67060 
TEL-AVIV 
Tel: 388 388 
Telex: 3 3 5 6 9 Motil IL 
C,CM,E,P 

ITALY 
Hewlett-Packard Jtatiana S.p.A.. 
Traversa 9 9C 
Via Oi uho Petront. 1 9 
I- 70124 BARI 
Tel:(080) 41-07-44 
C,M 

Hewlett-:Packard ltaliana S.p.A.. 

r-i: ~[{'/ 1i"adi!68NA Anzola Del!'Emilla 
Tel: (05 l) 73106 l 
Telex: 5 11 6 3 O 
C,E,M 

Hewlett -Packard Italiana S.p.A. 

r!rnlf~i~1~:.:~tA4 3G/C 
Tel:(095) 37-10-87 
Telex: 97029 l 
c 

Hewlett-Packard Jtaliana S.p.A. 
Via o. Di Vittorio 9 
1-20063 CERNUSCO SUL NAVIGLIO 

t~l=1(Z~ 4459041 
Telex: 334632 
A,C,CM,E,M,P 

Hewlett-Packard Jtaliana S.p.A.. 
Via C. Colombo 4 9 
1- 2 0 0 9 0 TP.EZZANO SUL NA VIG LIO 

t~f,1(Z~) 445 9041 
Telex: 3 2 2 l 16 
c 

Hewlett-Pakard ItaUana s.p.A. 
Via Nuova San Rocco a 

f."fi0/Tf'!Jhtf.A 
Tel:(081) 7413544 
Telex: 7 l O 6 9 8 
A**,C>E,M 

Hewlett-Packard Jtatiana S.p.A. 
Viale o. Modugno 3 3 
1-16 l 56 GENOVA PEGLI 
Tel: (0 l 0) 6 8-3 7-07 
Telex: 215238 
C,E 



SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

F/j'J9. HEWLETT 
~~PACKARD 

Hewlett-Packard ltaUana S.p.A. 
Via Pelizzo 15 
1-35128 PADOVA 
Tel:{049) 664888 
Telex: 4 3 O 3 15 
A,C,E,M 

Hewlett-Packard Italiano S.p.A. 
Viale C. Pavese 340 
1-00144 llOMA EUil 
Tel:{06) 54831 
Telex: 6 IO S l 4 
A.C.E>M,P* 

Hewlett -Packard lta!iana S.p.A. 
Via 41 Casemna 5 7 /C 
I - 5 0 0 l8 SCANDICCI -FlllENZE 
Tel: (0 55) 75 38 6 3 
C,E,M 

Hewlett-Packard ltaliana S.p.A. 
f_?~~Ol ~VJZi~~iiJJ 5 
Tel:{Oll) 74 4044 
Telex: 221079 
A•,C,E 

!VOil Y COAST 
S.l.T.E.L. 
Soctete lvoirienne de 
Telecommunications 
Bd. Oiscard d1Estaing 
Carrefour Marcory 
Zone 4.A. 
~'ltiMl'~}·J~ 2 s 8 o 
Tel: 353600 
Telex: 43 l 75 
E 

S.l.T.I. 
lmmeubte "Le Generat1' 

Av. du General de Gaulle 
0 l BP !61 
ABIDJAN Ol 
Tel: 321227 
C,P 

JAPAN 
Yokogawa -Hewlett -Packard Ltd. 
15 2 - l, ONNA, 
ATSUGJ, Kanarw• 243 
~~~?E462) 2 -003! 

Yokogawa-Hewlett -Packard Ltd. 
'ICumagaya Asahi 8 2 Bldg 
3-4 Tsukuba 
'ICUMAGA YA, Saltama 36 0 
~~~?E48S) 24-6563 

Yokogawa-Bewlett -Packard Ltd. 
Asahi Shin bun Daiichi Setmet Bldg. 
4- 7 Hanabata-cho 

~~~~r6~Tfs 1~~3 l l 
C,E 

i~1~0-':~o~~ ~e.":t~~\i~~~~:~d Ltd. 
614, Bigasbl-ShtokoJl-Cho 
Karasuma -NisbHru 
ShtokoJt-dort 

~~\?'8H~3~"3.!'l~lf· 600 
C,E 

4 

Yokogawa -Hewlett -Packard Ltd. 
Meijt-Seimet Kokubun Bldg. 7- 8 
Kokubun, 1 Cbome, Sendai 

'r'~iYto0lz~)8 g5- I 0 I l 
C,E 

Yokogawa -Hewlett -Packard Ltd. 
Nagoya Kokusai Center &ldg. 
4 7 - l t Nagano, 1 Chame 
Nakamura-ku 
NAGOYA 450 
Tel:(osz\ 571-5171 
C,CM,E,M 

Yokagawa -Hewlett-Packard Ltd. 

~a_i~y8~~:-~~~i1i~l.HMIY A 
Saltama 3 30 
Tel: (0486) 45-8 0 31 

~~:~':i'::. -Hewlett -Packard Ltd. 
4 - 2 o NtsbtnakaJtma, 5 Chome 

~~i0Jl°'."Mu 
Tel:{06) 304-6021 
Telex: YBPOSA 52 3 - 3 6 24 
A,C,CM,E,M,P• 

Yokogawa-Bewlett-Packard Ltd. 

ilalMM!~i~~~~~wa, 229 
Tel: 0427 59-131 l 

Yokogawa -Bewlet t-Packard Ltd. 
zg-21 Takaido-ewshi, 3 Cbome 

~~tmir;;~u1~~~11 168 
Telex: 232-2024 YBPTO'IC 
A,C,CM,E,M,P• 

Yokogawa Hokusbtn Electric Corp. 
9 - 3 2 Nokacbo 2 Chome 
2 Chome Musashino-shi 
TOKYO, 180 
Tel: (0422) 54-1111 
Telex: 02822-421 YEW MTK 1 
A 

Yokogawa -Hewlett -Packard Ltd. 
Meiji -Seimei 
y:•;>&~::'/r."2 id:~:..!ldg. 
UTSUNOMIYA, Tochigi 320 
Tel:{0286) 33-1153 
C,E 

1011.DAN 
Scientific and Medical 

~~J'.PN;~ ~~· s 1 
AMMAN 
Tel: 24907,39907 
Telex: 2 14 56 SABCO JO 
C,E,M,P 

KENYA . 
ADCOM Ltd., Inc., Kenya 
P.O. Box 30070 
NAlllOBI 
Tel: 331955 
Telex: 22639 
E,M 

KOii.EA 
Samsung Hewlett-Packard Co., 
Ltd. 
Dongbang Yeoeuldo Bldg. 
I 2- I 6tb Floors 
36 - I Yeoeuido -dong 
i33~~ungpo-ku 
Tel: 784-2666, 784-4666 
Telex: 2 5 16 6 SAMSAN 'IC 
A,C,CM,E,M,P 

Young in Scientific Co.1 Ltd. 

r~~0lrir~:a 8ifJ~i~langnam-ku 
SEOUL 135 
Tel: 5467771 
Telex: 'IC234S7 GINSCO 
A 

KUWAIT 
~.~\~~di~i Trading & Contracting 

SAFAT 
Tel: 424910, 411726 
Telex: 2 2 4 8 I AllEEG KT 
Cable: VISCOUNT 
E,M,A 

~.1:1.'B~~mnl;rf systems 
SAFAT 
Tel: 435969 
Telex: 23648 
p 

Photo• Cine Equipment 
P.O. Box 270 
SAFAT 
Tel: 2445111 
Telex: 2 2 24 7 MA TIN KT 
Cable: MA TIN 'ICUW AIT 
p 

W. J. Towell Computer Services 
P.O. Box S 8 9 7 
SAFAT 
Tel: 246 2640 
Telex: 3 0 33 6 TOWELL KT 
c 

LEBANON 
Conputer Infornation Systens S. A. L. 

~~~gi:s,,~1l~~1 Dora 
BElllUT 
Tel: 89 40 73 
t~~:J.: 2 3 0 9 

LIBElllA 
Vnicbemicals Inc. 
P.O.Box 4509 
MONllOVIA 
Tel: 224282 
Telex: 4509 
E 

MADAGASCAJl 
Technique et Pricision 
12, rue de Nice 
P.O. Box 1227 
101 ANATANANAlllVO 
Tel: 22090 
Telex: 22255 
p 

LllXEMBOllllG 
lrv~13~\;~~~:~e~!IH~um S.A./N.V. 
Wotuwedal 
B-1200 BllUSSELS 
Tel:{02) 762-32-00 
Telex: 23 -49 4 paloben bru 
A,C,CM,E,M,P 

MALAYSIA 
Bewlet t - Packard Sales (Malaysia) 
Sdn.Bhd. 
9th Floor, Chung 'ICblaw Bank Bldg. 

~filf~U~iwt 
Tel: 03-986 55 5 
Telex: 3 l 0 l l BPSM MA 
A~C~£.M,P• 

Protel Engtneertng 
P.O. Box 1917 
Lot 6 6 2 4, Section 6 4 
,23/4 Pendlnl !load 
¥~1~h~iwt AW A'IC 
Telex: 7 0 9 0 4 PllOMAL MA 
Cable: PllOTELENG 
A,E,M 

MALTA 

'r:urrJ:l:~~JJ1'!ix l I 
Notablle lld. 
MlllEBEL 
Tel: 447 47, 455 66 
Telex: 1649 
E,M.P 

MAllll.ITIUS 
Blanche Birger Co. Ltd. 
~JR.~~~J'1~entg Street 
Tel:20828 
Telex: 4296 
p 

MEXICO 
Hewlett -Packard de Mexico, S.A. 
Francisco J. Allan # 3 o 
Colonia Nueva 

~g~~'Wir. i~/r!gn 
Tel: 37220 
p 

Hewlett -Packard de Mexico, S.A. 
Monti Morelos 2 9 9 
Fraccionamiento Loma Bonita 4 so 6 O 
GUADALAJAJlA, Jalisco 
Tel: 316630/314600 
Telex: 0 6 84 18 6 ECOME 
p 

Microcomputadoras Hewlett-Packard, 
S.A. 
Monti Pelvaux 115 
LOS LOMAS, Mexico, D.F. 
Tel: 5 2 0 - 9 12 7 
p 

Hewlett-Packard Mexicana. I.A.. 
de c.v. 
Av. Pertfertco Sur No. 6 so I 
Woefg'kt~~·.isgig~~. 
Tel: 6-76-46-00 
Telex: I 7 - 74- 5 0 7 BEWPAC'IC MEX 
A,C,CM,E,M,P 

Hewlett-Packard De Mexico (Polanco) 
t.r::~i~ E(:Jctto National # s 7 9 
Colonia &anada 11 S 6 D 
MEXICOD.F. 
Tel: 254-4433 
p 

Hewlett -Packard De Mexico, S.A. 
deC.V. 
Czda. del Valle 
40 9 Ote. 4th Ptso 
Colonia del vane 
Municipia de Garza Garcia 
66 220 MONTEllllEY, Nuevo Leon 
Tel: 78 42 41 
Telex: 038 410 
p 

MOll.OCCO 
Etabllssement Bubert Dolbeau & Flis 
8 I rue 'ICaratchl 
B.P. 11133 
CASABLANCA 
Tel: 304 l-8 2, 3 068-38 
Telex: 230Sl, 22822 
E 

Gerep 
2 rue Agadir 
Bolte Postale IS 6 
CASABLANCA 0 l 
Tel: 272093, 272095 
Telex:23739 
p 

Sema-Maroc 
Dept. Serie 

u:ut.ul'b~ 
Tel: 260980 
Telex: 2164 l 
C,P 

NE THEii.LANDS 
Hewlett-Packard Nederland B.V. 
Startbaan 16 
118 l Xll AMSTEL VEEN 
P.O. Box 667 
NL l I 8 0 All AMSTELVEEN 
Tel:(020) 547-6911 
Telex: 13 216 HEPA NL 
A,C,CM,E,M,P 

Hewlett-Packard Nederland B.V. 

~'in~~g 6\,'IC CAPELLI!, A/D USSEL 
P.O. Box 41 
NL 2900AA CAPELLE A/D USSEL 
Tel:{IO) Sl-64-44 
Telex: 2126 l BEPAC NL 
A, CS,E 

Hewlett-Packard Nederland B.V. 

~'in~~rg e\.'IC CAPELLI! A/D USSEL 
P.O. Box 41 
NL 2 9 0 OAA CAPELLE A/D USSEL 
Tel:(lO) 51-64-44 
Telex: 21261 BEPAC NL 
C,E 



Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat I 3 4- I 36 
NL S6 12 L V EINDHOVEN 
P.O. Box 2342 
NL 5 6 0 0 CH EINDHOVEN 
Tel:(040) 326911 
Telex: S l 4 8 4 hepae nl 
A,C,E,M,P 

lllEWZEALAlllD 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens R.oad 
P.O. Box 26- 189 
¥~f:o~B t_u1c5K9LAND 
Cable: HEWPACK Auckland 
C,CM,E,P* 

Hewlett-Packard (N.Z.) Ltd. 
4 - 12 Cruickshank Street 
Xilbirnie, WELLINGTON 3 
P.O. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
C,CM,E,P 

Northrop Instruments&: Systems 
Ltd. 
3 6 9 Khyber Pass R.oad 
P.O. Box 86 0 2 
AUCKLAND 
Tel: 794-091 
Telex: 60605 
A,M 

Northrup Instruments&: Systems 
Ltd. 
l l O Mandeville St. 
P.O. Box 83 8 8 
CHR.ISTCHUR.CH 
Tel: 488-873 
Telex:4203 
A,M 

Northrup Instruments&: Systems 
Ltd. 
Sturdee House 
8 s - 81 Gbuznee Street 
P.O. Box 24 0 6 
WELLINGTON 
Tel: 850-091 
Telex: NZ 33 8 O 
A,M 

llllGElllA 

~~~~~~c~lt:r~~!'s\~nt Apapa 
P.O. Box 244and 
LAGOS 
E 

lllOllTHER.11118.ELAND 

(See 1Jnlted Kingdom) 

NOii.WAY 
Hewlett -Packard Norge A/S 
Folke Bernadotte& ve! 5 o 
P .o. Box 35 58 
N - 5 0 3 3 FYLLINGSDALEN (Bergen) 

J:l~~,wm 1.~i:. ! 0 
C,E,M 

Hewlett-Packard Norge A/S 
osterndalen l 6 - 18 
P.O. Box 34 
N-1345 OSTER.AS 
Tel: 0047/2/17 11 80 
Telex: 7 6 6 2 l hpnas n 
A,C,CM,E,M,P 

OMAN 
Kh!mJil R.amdas 
P.O. Box 19 
reY:Sft U~YLTANA TE OF OMAN 
Telex: 5 2 8 9 BR.OKER. MR MUSCAT 
p 

Suhall & Saud Bahwan 
P.O. Box 169 
reY:SftU~YLTANATE OP OMAN 
Telex: 5274 BAHWAN MB 
E 

lmtac LLC 
P.O. Box 8676 
MUTR.AH/SULTANATE OF OMAN 
Tel: 6O169 5 
Telex: 5 7 41 Tawoos On 
A,C,M 

Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon R.oad 
KAR.ACRI 0 3 0 2 
Tel: 524131, 524132 
Telex: 2 8 9 4 MUSKO PK 
Cable: COOPER.ATOR. Karachi 
A,£,M,P* 

PANAMA 
Electronico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
tl~l~~ 45929 
Tel: 64-2700 
Telex: 3 4 8 3 ELECTR.ON PG 
A,CM,E,M,P 

PER.11 
Cia Electro Medica S.A. 
Los Flamencos 145, Ofc. 301/2 
San Isidro 
Cas!lla Io 30 
LIMA l 
Tel: 41-4325, 41-3705 
Telex: Pub. Booth 2 5 3 0 6 PEC PISIDR. 
CM,E,M,P 

PHILIPPINES 
The Online Advanced Systems 
Corporation 
2.nd Floor, Electra House 
I 1 5 - 11 7 Esteban Street 
~;>J.a:g~ ~1~1rfi•· Ma1cau 
Metro MANILA 

J::~~=1i:iU4 li~lV~l~J 6 > 
A,C,E,M,P 

tOR.TlJGAL 
Mundinter lntercambio 
Mundlal de Comerclo S.A.R..L. . 
Av. Antonio Augusto Aguiar l 3 a 
tfsa~~'i$o 2 1 6 l 
Tel:(l9) 53-21-31, 53-21-37 
~elex: 16 69 I munter p 

Soquimica 
Av. da Llberdade, 220-2 
12 9 8 LISBOA Codex 
Tel: S6 21 82 
Telex: l 3 3 16 SABASA 
A 

Tetectra -Empresa Tecnica de 
~i~ilS::::l~~s d~1;~;[~;~: ~·:all.Lo 
P.O. Box 2H I 
LISBON 1 
Tel: (I 9) 6 8 - 6 0 - 72 
Telex: 12 59 8 
CM,E 

C.P.C.5.1. 
R.ua de Costa Cabral 5 75 
4200 PORTO 
Tel: 49 9174/495173 
Telex: 26054 
C,P 

PlJEll TO 11.ICO 
Hewlett-Packard Puerto Rico 
l O I Munoz R.lvera Av. 
l!su. Calle Ochoa 
HA TO R.EY ~Puerto IUco 0 0 918 
l~lWJ.U,E.~4- 7 so o 

OATAll 
Computer Arabia 
P.O. Box 2750 
DOHA 
Tel: 428555 
Telex: 4806 CHPAR.R 
p 

SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

Nasser Trading&: Contracting 
P.O. Box 1563 
DOHA 
Tel: 422170 
Telex: 44 39 NASSER. DB 
M 

SAUDI AllABIA 
Modern Electronics Establishment 
Hewlett-Packard Division 
P.O. Box 281 

no_u~~i1liAR 3 19 5 2 
Tel: 895-1760, 895-1764 
Telex: 6 71 l 0 6 HPMEEK SJ 
Cable: ELECTA AL-KBOBAR 
C,E,M 

Modern Electronics Establishment 
Hewlett -Packard Division 
P.O. Box 1228 
JEDDAH 
Te!: 644 96 28 
Telex: 4 0 2 7 12 FAR.NAB SJ 
Cable: ELECTA JEDDAB 
A,C,CM,E,M,P 

Modern Electronics Establishment 
Hewlett-Packard Division 
P.O. Box 22015 
R.IYADH I 1495 
Tel: 476-3030 
Telex: 202049 MEER.YD SJ 
A,C,CM,E,M,P 

Abdul Ghan! El AJOU Corp. 
P.O. Box 78 
R.IYADH 
Tel:4041717 
Telex: 200 9 31 EL AJOU 
p 

SCOTLAND 

(See United Kingdom) 

SENEGAL 
Soclete Hussein Ayad & Cle. 
il.~.1!,~nue Georges Pompidou 

DAKAR 
Tel: 32339 
Cable: AYAD-Dakar 
E 

Moneger Distribution S.A. 
1, Jlue Parent 
B.P. 148 
DAKAR 
Tel: 215 671 
Telex: 5 8 7 
p 

Systeme Service ConseH (SSC) 
14, A venue de Parachots 
DAKAR. ETOILE 
Tel: 219976 
Telex: 577 
C,P 

SINGAPOR.E 
Hewlett -Packard Slngapnre 

(Sales) Pte. Ltd. 

~ ~ ~ : ~ '!J~~~~1r~ l~~~· 
Alexandra P.O. Box 5 8 
SINGAPORE, 9 11 5 
Tel: 4731788 
Telex: 34 2 0 9 HPSGSO RS 
Cable: HEWPACK, Singapore 
A,C,E,M,P 

Dynamar International Ltd. 
Unit o 5 - 11 Block 6 
fi'J!i~~t6:~ l~~~•frlal Estate 
Tel: 747-6188 
Telex: 2 6 2 83 R.S 
CM 

SOUTH AFRICA 
Bewlett-Packar~ So Africa (Pty.) Ltd. 
P.O. Box 120 
Boward Place CAPE PR.OVINCE 7 4 5 0 
Pine Park Center, Forest Drive> 
Pine1ands 
CAPE PR.OVINCE 7 4 0 5 
Te!: (021) 53 1954 
Telex: 57-20006 
A,C,CM,E,M,P 

F/jpm HEWLETT 
~!!a PACKARD 

Hewlett-Packard So Africa (Pty.) Ltd. 
2nd Floor Juniper House 
9 2 Overport Drive 
DUR.BAN 4067 
Tel: ( 0 S !) 2 8 - 41 7 8 
Telex: 6-22954 
c 

Hewlett-Packard So Africa (Pty.) Ltd. 
6 Linton Arcade 
l1~lo~8&~!'-n°g8ed 
PORT ELIZABETH 600 I 
Tel: 041-301201 
Telex: 24-2916 
c 

Hewlett-Packard So Africa (Pty.) Ltd. 
Fountain Center 
Kalkden Str. 
Monument Park Ext 2 
PRE TOR.IA 0 l 0 5 
Tel: (012) 45 51258 
Telex: 3 - 2 1o6 3 
C,E 

Hewlett-Packard So Africa (Pty.) Ltd. 
Private Bag Wendywood 
SANDTON 2144 

1:1~~:°f.:UN1~i2 - 5 I 25 
Cable: HEWPACK Johannesburg 
A,C,CM,E,M,P 

SPAIN 
Hewlett-Packard Espanola S.A. 

~~1Ae2 ~0il'i.~tl~~A 
Tel: 3/322 24 51, 321 73 54 
Telex: 5 2 6 O 3 hpbee 
A,C,E,M,P 

~:;r~~~t; t~~~~r: =s~anola s.A. 
Edlf!c!o Albia II- 71{ 
4800 I BILBAO 
Tel: 4/423 83 06 
A,C,E,M 

Hewlett-Packard Espanola S.A. 
Crta. de la Coruna, Xm 16,40 O 
Las R.ozas 
E-MADR.ID 
Tel:(!) 637.00.11 
Telex: 2 SS 15 HPE 
C,M 

Hewlett -Packard Espanola S.A. 

t1~~i. Si ~~i~m~~ ~!~\!fa S{N 
41005 SEVILLA 

J::~~N~~N 54 
A,C,M,P 

Hewlett-Packard Espanola S.A. 
Isabel La Catollca, 8 
46004 VALENCIA 
Tel: 0034/6/3515944 
C,P 

SWEDEN 
Hewlett-Packard Sverlge AB 

~~t:r rn1ul0.'.'Jo 
J:l~~~m1Nlfu cvia spans• 
office) 
C,P 

Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Klsta 
Box 19 
S- I 6 393 SPANG A 

1:1~mu: 01-Uff 
Telefax: cot> 7527781 
A,C,CM,E,M,P 

Hewlett-Packard Sverige AB 

::~tms:tr-.. M'lt.A-FR.OLUNDA 

fe~,tr~mr1~ -o 9 - 5 o 
Telex:(8$4) 17886(vlaSPANGA 

~g~~",E,M,P 

SUDAN 
Mediterranean Engineering&: Trading 
Co. Ltd. 
P.O. Box I 0 ZS 
KHAR.TOUM 
Tel: 41184 
Telex: 24052 
C,P 



SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

F/jpl HEWLETT 
~!:a PACKARD 

IWITZEllLAND 
Hewlett-Packard (Scbwelz) AG 
Clarastrasse 12 
CH-40HBASEL 
Te1:(61) 33-59-20 
A 

Hewlett -Packard (Scbwelz) AG 
7, rue du Bois-du-Lan 
Case Postate 3 6 5 
CH-1217 MEYlllN l 
Tet:(0041) 22-83-11-11 
Telex: 27333 HPAG CH 
C,CM 

Hewlett-Packard (Scbwelz) AG 
Allmend 2 
CH-8 96 7 WIDEN 
Tel:(0041) 57 31 2111 
~~h~~; ~i !~ 3J>Jag Cb 
A,C,CM,E,M,P 

SYlllA 
General Electronic Inc. 
Nun Basha Abnaf Ebn Kays Street 
P.O. Box 5781 
DAMASCUS 
Tel: 33-24-87 
Telex: 4 11 215 
Cable: ELECTROBOR DAMASCUS 
E 

Middle East Electronics 
P.O. Box 2308 
Abu Rumaneh 
DAMASCUS 
Tel: 33 45 92 
Telex: 411771 
M 

TAIWAN 
Hewlett-Packard Taiwan 
Kaohsiung Office 
11/F 456,.Chung Hsiao 1st Road 
KAOHSIUNG 
Te1:(07) 2412318 
C,E 

Hewlett-Packard Taiwan 
8th Floor Hewlett-Packard Building 
3 3 7 Fu Hsing North Road 
TAIPEI 
Tel:(02) 712-0404 
Telex: 2443 9 HEWPACK 
Cable: HEWPACK Taipei 
A,C,CM,E,M,P 

'fr~ ~\~o~~",d~~~ ~:-1 Road, Sec. 2 
TAIPEI 100 
Tel: (02) 3948191 
Cable: INGLIH TAIPEI 
A 

THAILAND 
Vnimesa Co. Ltd. 
:i~~tl&'t f' ve., Surlwong 
Tel: 235-5727 
Telex: 844 3 9 Slmonco TH 
Cable: UNIMESA Bangkok 
A,C,E,M 

Bangkok Business Equipment Ltd. 
i~~cM1~0 lload 

J:l~~:3: i: l l-0si 3 ~1-P~6 id 
Cable: BUSIQUIPT ~angkok 
p 

TOGO 
Societe A.frtcaine De Promotion 
lsnmeubte Sagap 
22, llur d'Atakpame 
B.P. 4150 
LOME 
Tel: 21-62-88 
Telex: 5304 
p 

TlllNIDAD & TOBAGO 
Caribbean Telecoms Ltd. 
Corner McAUtster Street & 
Eastern Main Road, Laventille 
P.O. Box 732 
PORT-OF-SPAIN 
Tel: 624-4213 
Telex: 22561 CARTEL WO 
Cable: CAil TEL, POil T OF SPAIN 
CM,E,M,P 

~~~l~ie~ ~nd Controls Ltd. 

~8l~~'i!'m;~1tsquare 
Tel: 62-279-85 
Telex: 3 0 0 0 POSTLX WO, ACCT 
L0090 AGENCY 1264 
A,P 

Ferat Assoc. 
8 Fitzgerald Lane 
POllT·OF·SPAIN 

~:l~~,z i it: t i1i~ii3c'a2 5 5 
Cable: FEllALCO 
M 

Tl!NISIA 
Precision Etectronique S.A..ll.L 
31 Avenue de ta Liberte 
TUNIS 
Tel: 8 9 3 9 3 7 
Telex: 13238 
p 

Tunisie Eletronique S.A.R..L 
~ ~·o 1 ;:Jm~r_tG:l ~~hU:N:vme 
Tel:Z80144 
Telex: 13 2 38 
C,E,P 

Corema S.A. 
23, bis llue de Marseme 
TUNIS 
Tel: 253-821 
Telex: 14812CABAMTN 
M 

TllllKEY 
E.M.A. 
Mediha Eidem Sokak No.41/6 
Yeniseh1r 
ANKARA 
Tel: 31917 5 
Telex: 46 912 KTX Tll 
Cable: EMATllADE ANKARA 
M 

Teknim Company Ltd. 
Iran Caddesl No. 7 
Kavaktidere 
ANKARA 
Tel: 2 7 5 8 0 0 
Telex: 4 2 15 5 TKNM Tll 
E,CM 

Saniva Bilgisayar Slstemlerl A.S. 
Buyukdere Caddesi l O 3/ 6 

?sV.Ut~tnLe 
Tel: 1727030 
Telex: 26 345 SANI Tll 
C,P 

Best Jnc. 
Esentepe, Gazeteciler Sitest 
fs":X~B~lemy 
Tel: 17 21328 
Telex: 42490 
A 

l!NITED AllAB EMlllATES 
Emltac Ltd. 
P.O. Box 1641 
SHAllJAH, 
Tel: 591 U I 
Telex: 6 8 I 3 6 EMIT AC EM 
Cable: EMITAC SHAllJAH 
E,C,M,P,A 

Emltat Ltd. 
P.O. Box 2711 
ABU DHABI 
Tel: 820419-20 
Cable: EMITACH ABUDHABI 

Emitac Ltd. 
P.O. Box 8 391 
DUBAI, 
Tel: 3 7 7 591 

Emltac Ltd. 
P.O. Box 473 
RAS AL ICHAIMAH, 
Tel: 28133, 21270 

l!NITED KINGDOM 

GllEAT BlllTAIN 
Hewlett-Packard Ltd. 
Trafat1ar House 

!i'.tJ!u~g~!~d 
Cheshire WA 14 !NU 
Tel: 061 928 6422 
Telex: 6 6 8 O 68 
A,C,E,M,P 

Hewlett-Packard Ltd. 
Miller House 

~~~k~,~~ rrtif:NELL 
Tel: 0344 424898 
Telex: 848733 
E 

Hewlett-Packard Ltd. 
Elstree House> Elstree w.;;. 
¥~r~~~'O'r~~~6 Hert• D6 iso 
Telex: 89 5 2 7 16 
C,E 

Hewlett -Packard Ltd. 
Oakfield Bouse. Oakfield Grove 
Clifton 
BRISTOL Avon BS8 2BN 
Tel: 0272 736806 
Telex: 444 3 O 2 
C,E,P 

Hewlett -Packard Ltd. 
Bridewell House 
9 Brtdewett Place 
LONDON EC4V 6BS 
Tel: 0 l 583 6565 
Telex: 298163 
C,P 

Hewlett-Packard Ltd. 
Pontefract Jload 
NORMANTON, West Yorkshire WF6 lRN 
Tel: 0924 895566 
Telex: 551355 
C,P 

Hewlett-Packard Ltd. 
The Quadrangle 
106-118 Station Road 
REDHILL, Surrey llH l JPS 
Tel: 0737 68655 
Telex: 947234 
C,E,P 

Hewlett-Packard Ltd. 
Avon Bouse 
43 5 Stratford lload 

~~neli1~~~~~'li\~ 4BL 
Tel: 021 745 8800 
Telex: 339105 
C,E,P 

Hewlett-Packard Ltd. 
Harmon House 

~~Bir~&~.·JfJ31~~ex ux8 
Tel: 895 720 20 
Telex: 893134/5 
C,CM,E,M,P 

Hewlett -Packard Ltd. 
King Street Lane 
Winnersb, WOKINGHAM 
Berkshire llG 11 SAil 
Tel: 0734 784774 
Telex: 847178 
A 1C1E1M,P 

lllELAND 

NOllTHEllNlllELAND 

!YR 

~:~l~i};r:~:~~~J!i~::r~e~l:e 
7 s Belfast Road, Carrickfergus 
BELFAST BT 3 8 8PH 
Tel: 09603 67333 
Telex: 747626 
C,E 

SCOTLAND 
Hewlett-Packard Ltd. 
8 Woodside Place 

¥~1~~~?~"3 ~ 36 ~~~ 
Telex: 7 7 96 15 
C,E 

Hewlett-Packard Ltd. 

~0e~lro~~~~~:~~~'\i~o 
Tel: 0 31 33 l 118 8 
Telex: 7 26 8 2 
C,CM,E,M,P 

UNITED STATES 

Alabama 
Hewlett-Packard Co. 

ilfr?J=1~~WXi.':~'..!'L8~Wi ~ulte 128 
Tel:(205) 822-6802 
A,C,M,P* 

Hewlett -PacKard Co. 
4 2 O Wynn Drive 
HUNTSVILLE0 AL 35 8 0 5 
~~~~a~~. 8 3 - 200 o 

Alaska 
Hewlett -Packard Co. 
360 I c St •• Suite 1416 

trf:~~~t)6fs t-K8 ~ ~ ~ O 3 
C,E 

A.rlzona 
Hewlett-Packard Co. 
8 o 8 o Pointe Parkway West 
PHOENIX,AZ 85044 
tE.mJ~.u3- 8 o oo 

Hewlett-Packard Co. 
3 4 O o East Britannia Dr. 

¥~~s~i.i8U.:.~ mo 6 
Tel: (6 0 i) 5 73-740 0 
C,E,M** 

California 
Hewlett-Packard Co. 
9 9 South Hill Dr. 
BRISBANE, CA 9 4 0 0 5 
Tel:(415) 330-2500 
c 

Hewlett-Packard Co. 
5 O 6 O E. Clinton Avenue Suite l O 2 

~!f~~~9f~s~~Jtl2 
C,M 

Hewlett-Packard Co. 
1421 s. Manhattan Ave. 
FULL Ell TON!I CA 9 2 6 3 l 
~~~;E::; 9 9 -670 0 

Hewlett-Packard Co. 
5 4 O O W. R.osecrans Boulevard 

~~~~?t)L::4~~7 !8l60 
Telex: 910-325-6608 
C,M 

Hewlett -Packard Co. 
2 5 2 5 Grand A venue 

~~r:~rmhi~t-~~~1s 
c 

Hewlett-Packard Co. 
3 l 5 5 Porter Drive 
PALOALTO,CA 94304 
Te1:(415) 857-8000 
C,E 

Hewlett -Packard Co. 
4244 So. Market Court, Suite A 
SACRAMENTO, CA 9 S 8 3 4 
Te1:(916) 929-7222 
A*,C,£,M 



Hewlett - Packard Co. 
9 6 O 6 Aero Drive 
P.O. Box 2 3 3 3 3 
SAN DIEGO, CA 9 2 l 2 3 
~~tJW< rn- 3 20 o 

Hewlett -Packard Co. 
5 7 z S W. Las Positas Blvd. 
PLEASANTON.CA 9 4 5 6 6 
Tel: (4 l 5) 460-028 2 
c 

Hewlett -Packard Co. 
3 O O 3 Scott Boulevard 
SANTA CLARA, CA 95054 
Tel:(408) 988-7000 
Telex: 9 lo - 33 8 - O 5 8 6 
A,C,CM,E 

Hewlett -Packard Co. 
2 1 5 O W. Hillcrest Dr. 
THOUSAND OAKS, CA 9 13 2 0 
~~tM,8Eo 5 > 3 73 - 7 o o o 

Colorado 
Hewlett -Packard Co. 
2 9 4 5 Center Green Court South 
Suite A 
BOULDER, CO 8 0 3 0 l 
l~U,303) 938-3005 

Hewlett -Packard Co. 
24 Inverness Place, East 
ENGLEWOOD, CO 8 0 I 12 
l~E.mJ:~ 4 9- 5 o o o 

Connecticut 
Hewlett-Packard Co. 

1Wc5d'tWA~cT 06606 
Tel:(203) 371-6454 
C,E 

Hewlett -Packard Co. 
4 7 Barnes Industrial R.oad South 
WALLINGFORD, CT 0 6 4 9 2 

1~E.rnJ:rJ 6 5 - 7 8 o I 

Florida 
Hewlett-Packard Co. 
290 l N.W. 62nd Street 
FORT LAUDERDALE, FL 3 3 3 0 9 
Tel: (30 5) 97 3-26 00 
C,£)M 1P* 

Hewlett -Packard Co. 
6 8 o o South Point Parkway 
Suite 301 
JACKSONVILLE, FL 32216 
Tel:(904) 398-0663 
C*,M** 

Hewlett-Packard Co. 
6 17 7 Lake Ellenor Drive 
ORLANDO, FL 3 2 8 0 9 
l~EJiJJ:p~ 5 9 - 2 9 o o 

Hewlett-Packard Co. 
4 7 o o Bayou Blvd. 
Building 5 
PENSACOLA; FL 3 2 5 0 3 
Te1:(904) 416-8422 
A,C,M 

Hewlett -Packard Co. 
5 5 5 O ldlewild, l 5 O 
TAMPA, FL 33614 
Tel:(8l3) 884-3282 
C,E,M,P 

Georgia 
Hewlett -Packard Co. 
200 o South Park Place 
ATLANTA,GA 30339 
Tel:(404) 955-1500 
Telex: 810-766-4890 
A,C,CM,E,M,P' 

Hewlett -Packard Co, 
3 6 O 7 Parkway Lane 
Suite 300 
NORCROSS, GA 3 0 0 9 2 
~~i)404) 448- 18 94 

Ha watt 
Hewlett -Packard Co. 
Kawaiahao Plaza, Suite 19 O 

~g~~rnrJ.i~f sme1\ 
Tel:(808) 526-1555 
A,C,E,M 

Idaho 
Hewlett-Packard co. 
l l 3 O 9 Cbinden Blvd. 
BOISE, ID 8 3 7 0 7 
Tel:(208) 323-2700 
c 

Illinois 
Hewlett-Packard Co. 
3 O 4 Eldorado Rd. 
P .0. Box l 6 O 7 
BLOOMINGTON, IL 6 l 7 0 l 
Tel:(309) 662-9411 
C,M** 

Hewlett-Packard Co. 
S 2 5 W. Monroe, l 3 o 8 
CHICAGO, IL 6 0 6 0 6 
Tel:(3l2) 930-0010 
c 

Hewlett -Packard Co. 
5 2 O l ToUview Drive 

~~rn~~) 11~t!>~~5a IL 
Telex: 9 IO - 6 8 7 - l O 6 6 
A,C,CM,E,M 

Indiana 
Hewlett-Packard Co. 
l l 9 l l N. Meridian St. 
CARMEL, IN 4 6 0 3 2 
Tel: (317) 844-4 l 00 
A,C,CM,E,M 

Hewlett-Packard co. 

U.0.JiNITE?n.''~6 & 1 s 
Tel: (2 l 9) 48 2-428 3 
C,E 

Iowa 
Hewlett-Packard Co. 
4070 22nd Av.SW 

60008 

CEDAR RAPIDS, IA 5 2404 
Tel:(3l9) 390-4250 
C,E,M 

Kansas 
Hewlett-Packard Co. 

50265 

7 8 o 4 East Funston Rd. 2 o 3 
WICHITA, KS 6 7 207 
Te1:(3l6) 684-8491 
C,E 

Kentucky 
Hewlett-Packard Co. 
lo 3 o o Linn Station Rd. lo O 
LOUISVILLE, KY 40 223 
Tel: (502) 426-0 JOO 
A,C,M 

Loutstana 
Hewlett-Packard Co. 
l 6 0 James Drive East 

ST. ROSE, LA 70087 
P.O. Box l 44 9 
KENNER, LA 70063 
l~E.f~;J 461-41 o o 

rea~f~tat~~ackard Co. nar1 .. m_·i~ ~ii 2 l 2 2 7 
Tel:(30 l) 644-5800 
Telex: 7 l O - 8 6 2 - 19 4 3 
A,C,CM,E,M 

Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 2 0 8 5 0 
tHi.f.i'.t.i48- 6310 

SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 

Massachusetts 
Hewlett-Packard Co. 
l 7 7 5 Minuteman Road 
ANDOVER, MA 0 l 8 l 0 

l~E.~~U:J.~~ - l 5 o o 

Hewlett-Packard Co. 
3 2 Hartwell A venue 

~:1mn°~6 r.19~~173 
C,E 

Michigan 
Hewlett-Packard Co. 
4 3 2 6 Cascade Road S.E. 
GRAND RAPIDS, Ml 4 9 5 0 6 
Tel:(6l6) 957-1970 
C,M 

Hewlett-Packard Co. 
3 9 5 SO Orchard Hill Place Dr 
NOVI, Ml 48020 
l~U~~3) 349-9200 

Hewlett -Packard Co. 
j.~64 ~fi18B0e:~er Road 
Tel:dl3) 643-6474 
c 

Minnesota 
Hewlett -Packard Co. 
il.2P:,.. ~L lti~en5t~~r1 t ve. 
Tel:(6l2) 644-1100 
A,C,CM,E,M 

Missouri 
Hewlett-Packard Co. 
loo l E. lo lst Terrace Suite l 2 o 
KANSAS CITY, MO 6413 l -3 3 6 8 
l~UUJ:t.i41-0411 

Hewlett -Packard Co. 
13 O o l Hollenberg Drlve 
BRIDGETON,MO 63044 
tu:~4) 344-5100 

Nebraska 
Hewlett-Packard Co. 
10824 Old Mill Rd. 
Suite 3 
OMAHA, NE 68 l 54 
Tel:(402) 334-1813 
C,E,M 

New Jersey 
Hewlett -Packard Co. 
l zo w. century Road 
PARAMUS, Nl 0 7 6 53 
tUiJJ'.rJ6 5- 5 oo o 

Hewlett-Packard Co. 
20 New England Av. West 
PISCATAWAY,NJ 08854 
tUiJ.P 562-6100 

New Mexico 
Hewlett-Packard Co. 
7 8 o l Jefferson N.E. 

t!i~?59i~~~i~~·/'iWo 87109 
C,E,M 

New York 
Hewlett-Packard Co. 
if~~~u,r::,~ri~W5uth 
tEJ;~8> 458-1550 

Hewlett-Packard Co. 
9 6 o o Main Street 
CLARENCE,NY 14031 
Tel:(7l6) 759-8621 
C,E 

Hewlett-Packard Co. 
2 o o Cross Keys Office Park 
FAIRPORT, NY 14450 
l~HU~~rJ23-9 9 5 o 

F/j'#I HEWLETT 
I:~ PACKARD 

Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 
34th Street & 8th Avenue 
MANHATTAN,NY 10119 
Tel: (212) 971-0800 
C,M* 

Hewlett-Packard Co. 
l 5 Myers corner Rd. 
Hollowbrook Park, Suite 2 O 
WAPPINGER FALLS, NY l 2590 
CM,E 

Hewlett-Packard Co. 
2 5 O Westchester A venue 
WHITE PLAINS, NY l 0 6 0 4 
~~t'r.i;El 4) 6 8 4 - 6 l 0 0 

Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
tE.tUJ'.~ 8 2-7800 

North Carolina 
Hewlett-Packard Co 
3 o s Gregson Dr. 
CARY, NC 27511 
~'.\)M;E~ie{,p4,.6 7 - 6 6 0 0 

Hewlett-Packard Co. 
9600-H Southern Pine Blvd. 
CHARLOTTE, NC 2 8 2 l 0 
Te1:(704) 527-8780 
c• 

Hewlett -Packard Co. 
5 6 0 5 Roanne Way 
GREENSBORO,NC 27420 

1~f .mJ:~.u;- l 8 o o 

Ohio 
Hewlett-Packard Co. 
2 7 1 7 S. Arlington Road 
AKRON, OH 443 l 2 
Tel:(2l6) 644-2270 
C,E 

Hewlett-Packard Co. 

in~~~ia&b%~l~44 r l ~ 0 
Te1:(2l6) 292-4677 
C,P 

Hewlett-Packard Co. 
9 9 2 0 Carver Road 
CINCINNATI, OH 45242 
Tel:(5l3) 891-9870 
C,M 

Hewlett-Packard Co. 
One Maritime Plaza, 5th Floor 
7 2 O Water Street 

f~k~!%~~N-~02io 
c 

Oklahoma 
Hewlett-Packard Co. 
3525 N.W. 56th St. 
suite c- loo 
OKLAHOMA CITY, OK 7 3 l l 2 
Te1:(405) 946-9499 
C,E',M 
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F/jptl HEWLETT 
~/!a PACKARD 

Hewlett -PacKard Co. 
3840 S. 103rd E. Avenue #100 
TULSA, OK 7 4146 
l~~.h~J.~.~;. s - 3 3 0 0 

Ore1on 
Hewlett -Packard Co. 
9 2 SS S. W. Pioneer Court 
WILSONVILLE, OR 9 7 0 7 0 
tEJl.1U> u2-8000 

Hewlett -Packard Co. 
11 l Zeta Drive 
PITTSBUP.OH, PA l 523 8 
l~EJ~J2> 1s2-0400 

Hewlett-Packard Co. 
2 7 SO Monroe Bcutevard 
VALLEY FOROEgPA 19482 
l~E.hf.i.i~J 6 6 - o o o 

south Carolina 
Hewlett -Packard Co. 
Brookside Park) Suite 12.2 

eftiM~1'}. ws"l 29210 
Tel:(803) '/32-0400 
C,M 

Hewlett-PacKard Co. 
s SS N. Pleasantburg Dr. 
Suite 107 

¥!inz~'iW-fi ~~ oW 0 1 

c 

Hewlett-Packard Co. 
3 o 7 o Directors It.ow 

eitti~'lfls~'t~r~ 8 1 3 1 
Tel:(90l) 346-8370 
A,C,M 

Texas 
Hewlett-PacKard Co. 
18 2 6 -P Kramer Lane 
AUSTIN, TX 78 7 SB 
Tel: ( S 12) 83 S- 6 7 71 
C,E.P* 

Hewlett-PacKard Co. 
5700 Cromo Dr. 
EL PASO TX 79912 
Tel: (91 S) 833-4400 
C.E•,M•• 

Hewlett -Packard Co. 
3 9 5 2 Sandshell Drive 

~~~I8'r~Nr~!MV 31 
c 

Hewlett-Packard Co. 
1 o s 3 s Harwin Drive 
HOUSTON, TX 7 7 0 3 6 
l~EJ:J~;. 7 7 6- 640 0 

Hewlett-Packard Co. 
5 11 E. John w. Carpenter Fwy. 

r:~M.~\!'x i;,erJ~r2 I 0 0 
Tel:(214) 556-1950 
C,E 

Hewlett -PacKard Co. 
Io 9 E. Toronto, Suite IO O 
McALLEN, TX 78 5 0 3 
Tel: ( 5 12) 6 3 0 - 3 0 3 0 
c 

Utah 
Hewlett -Packard Co. 
3530 w. 2100 South 
SALT LAKE CITY UT 8 4119 
Tel: ( 8 0 I) 9 7 4 - 17 0 0 
A,C,E,M 

Virginia 
Hewlett -Packard Co. 
430 5 Cox Rd. 
OLEN ALLENi VA 23060 
l~EJ~~:V· 14 - mo 

Hewlett - Packard Co. 
Tanglewood West Bldg. 
Suite 240 
3 9 s 9 Electric P.oad 
ROANOKE, VA 24018 
~~'.f03) 774-3444 

Washlncton 
Hewlett -Packard Co. 
15 8 15 S.E. 37tb Street 
BELLEVUE WA 98006 
Tel: (206) 643-4000 
A,C,CM,E,M 

Hewlett-PacKard Co. 
7 O 8 North Argonne Road 
SPOKANE, WA 99212-2793 
Tel: ( 5 0 9) 922-7 00 0 
c 

f:~f eif~J~~L~rd Co. 
SOI 56th 
CHARLESTON, WV 25304 
Tel:(304) 925-0492 
A,C,M 

Wisconsin 
Hewlett-Packard Co. 

~i~Jlif1~£~a~~ Dg 3 0 0 5 
l~H!JJ> 784-8800 

UllUGUAY 
Pablo Ferrando S.A.C. el. 
A venida Italia 2 8 7 7 
Casilla de Correo 3 7 O 
MONTEVIDEO 
Tel: 80-2586 
Telex: 802586 
A,CM,E,M 

elr::~~~:: ~rgr:::Tti.s.A. 
Avda. del Libertador 1997 
Casilla de Correos 6 6 44 
MONTEVIDEO 
Tel: 91- 18 0 9, 9 8 - 3 8 0 7 
Telex: 6 3 4 2 OP.OU UY 
p 

VENEZUELA 
Hewlett -Packard de Venezuela C.A. 
3A Transversal Los R.uices Norte 
Edificio Se~re 2 & 3 

~l'lfl~Xs 1°Ni3 
Tel: 239-4133 
Telex: 251046 HEWPACK 
A,C,CM,E,M,P 

Hewlett -Packard de Venezuela, C.A. 
Centro Civdad Comercial Tamanaco 
Nivel c- 2 (Nueva Etapa) 
Local 53HOS 
ma9oii~ff-CAS 
p 

Albis Venezolana S.R.L. 
Av. Las Marias, Ota. AUx, 
El Pedregal 

~l'lfl~1s8 i8 nA 
Tel: 747984, 742146 
Tele><: 24009 ALBIS VC 
A 

Hewlett -Packard de Venezuela C.A. 
R.esidenctas Tia Betty Local 1 

~W!f ~11k~~~s"ta~~~ ~Ju. 
Apartado 2 64 6 Ii% ~6 l) 7 58 0 I - 7 s 8 0 s - 7 58 0 6-

Tele><: 62464 HPMAR 
C,E* 

Hewlett PacKard de Venezuela C.A. 
Urb. Lomas de Este 
Torre Trebol - Pisa 11 
x:a~m~lta gtado Carabobo 
Tel:(041) 222992/223024 
C,P 

YUGOSLAVIA 
Do Hermes 
General Zdanova 4 
YU-11000 BEOOP.AD 
Tel: 340 327, 342 641 
Tele><: 1143 3 
A,C,E,P 

Hermes 
Titova so 
YU- 610 0 0 LJUBLJANA 

i:l~~.2:1~~63 324 858 
C,E,M,P 

Elektrotebna 
Titova s I 
YU- 610 0 0 LJUBLJANA 
CM 

ZAlllE 
~~~l~~~ru: ~~~~s1t~!t:c~ngineering 
B.P. 12797 
KINSHASA, Oombe 
Tel: 32063 
Tele><: 2 I S s 2 
C,P 

ZAMBIA 
~:l: l~~uH .mmbia) Ltd. 
LUSAKA 
Tel: 215590 
Tele><: 40128 
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