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Manual Summary

Overview

Key points about your Graphics Translator.
Chapter 1: Introduction
Description, Interface, and Outputs.
Chapter 2: General Programming
Information about the controlling computer communicating with the 1350A using Graphic
Translator Machine Language (GTML).
Chapter 3: Plotting
Describes the instructions needed to perform ali plotting movements.

Chapter 4. Text

Describes the instructions that enable the 1350A to display alphanumeric characters
and symbols.

Chapter 5: Files
Explains memory organization and how to develope files using file instructions.

Chapter 6: Display Blanking

Explains how to display information on combinations of displays using Auxiliary Instructions.
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Listen Listen Talk Line On/Off
Data Program

Power Interrupt

Model 1350A Front-panel Controls and Connectors

Power Interrupt- Indicates voltage changes in AC power that could cause HP-IB bus information or
information stored in 1350A memory to be altered.

Listen Data - [ndicates data is being transferred from the controller to the 1350A.

Listen Program - Indicates the 1350A has been addressed by the controller and the 1350A is .))‘
“listening,” ready to receive information from the controller.

Talk - Indicates the controller has giventhe 1350A atalk address and is waiting to receive data from
the 1350A. This state should never occur, as the 1350A is not configured to transmit data to
to the controlling computer (HP-1B).

Line - Indicates if AC power line is on or off.

On/Off - Turns AC power line on or off.
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Overview

Display X Output Y Output Z Output
1,2,3,4

Line Voitage Select Line Sync  Z Gain

pear removable
. Input/Output Printed -
~Line - Fuse Circuit Board HP-I1B Auxiliary

Model 1350A Rear-panel Controls and Connectors

Line Voltage Select - Selects desired AC line voltage.

Line Sync- - Synchronizes 1350A to AC power line.

Z Gain - Adjusts output amplitude of Z axis signal.

Display 1, 2, 3,4 - Provides TTL blanking to four separate displays.

X Output - X axis analog output signal for display input.

Y Output - Y axis analog output signal for display input.

Z Output - Z axis analog output signal for display input.

~Line - Connector for AC power cord.

Fuse - AC line protection.

HP-IB - Connector for Hewleti-Packard Interface Bus Cable (from controller).
Auxiliary - Connector that has TTL blanking outputs (Display 1, 2, 3, 4) as well as information to con-

trol the Hewlett-Packard 1338A Tri-color Display. (More information may be found in
Appendix C.)
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Chapter

Introduction

General

This Operators Manual will acquaint you with the Model 1350A Graphics Translator features and
capabilities. To aid in operating the Graphics Translator HP-IB 1/0, and RS-232C informa-
tion is provided. Additional information in the Programming section of this manual will explain how to

program the Graphics Translator. Service information is available in the Service Manual.

Description

The Graphics Translator converts digital information to analog signals capable of driving the X, Y, and
Z inputs of a random plotting directed beam CRT display.

The Translator accepts digital information from a controller through either the Hewlett-Packard Inter-
face Bus (HP-IB) or RS-232C Interface Bus (optional).

The Translator stores the information in a 2048-word RAM (Random Access Memory) which is con-
tinually accessed to generate vectors and characters for refreshing one or more displays. Each digital
word can be the coordinate of a vector endpoint, an upper or lower case character, number, or special
symbol.

The memory (RAM) may be divided into as many as 32 independent files. The files may be selectively
erased, written into, blanked or flashed as a function of software. An internal switch also allows hard-

ware blinking. Files may be of any length as long as the total combined lengths do not exceed the 2048
word memory size.

A character generator ROM (Read Only Memory) contains the information to produce a modified set
of ASCII characters (Appendix E). The ASClI setis compatible with a Hewlett-Packard 9825A Com-
puter Keyboard. The characters are stroke type similar to the characters made by a plotter. Through
software the size (X1, X2, X4, X8) and rotation {0° or 30°) may be defined.
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Types of Display

The 1350A generates vectors at high rates. To fully benefit from this capablility, the display used must
be of the directed beam type having an X-Y bandwidth of at least 3 MHz and Z axis rise time <40 ns.

AC Line Voltage

The instrument is normally set at the factory for the applicable line voltage of the shipment destination.
However, this selection should be checked before applying power.

CAUTION

DAMAGE TO THE INSTRUMENT MAY RESULT IF THE LINEVOLT-
AGE SELECTION SWITCH IS NOT CORRECTLY SET FOR THE
PROPER INPUT POWER SOURCE. FOR MORE INFORMATION
REFER TO APPENDIX A AND B.
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Interface

The 1350A may be interfaced to the controller using either HP-IB or RS-232C. (RS-232C is optional.)
Both Bus structures are discussed below.

HP-IB

The HP-IB capability is defined in accordance with |IEEE Standard 488-1975, "Standard Digital
Interface for Programmable Instrumentation”.

As many as 14 instruments can be connected to the same interface bus. However, the maximum
cable length that can be used must not exceed (a) two metres (6.5 ft) times the number of instruments
connected to the bus or (b) 20 metres (65.6 ft) whichever is less.

The listen address for the 1350A (ASCII Code) is selected by the HP-IB Select Code Switch (S1)

located on the removable Input/Output Prited Circuit Board. See photograph in Chapter 6 for
location.

RS-232C

RS-232CBus circuitry may be installed as a purchased option in place of the standard HP-1B. The RS-
232C option is configured for SIMPLEX operation. The 1350A is a receive only device.

The data received by the 1350A over the RS-232C Bus is asynchronous, with a selectable data rate
from 75 to 9600 baud.

The RS-232C option is compatible with European type CCITT V24 Bus structure.

The 1350A does not contain the necessary hardware to allow data to be transmitted fromthe 1350Ato
another instrument on the bus. As a result the 1350A cannot be used in Loop Configurations.

For additional information on RS-232C Bus structure, refer to the 1350A Service Manual.
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Outputs

X, Y, and Z Analog Outputs

The 1350A has 50 ohm X, Y, and Z outputs that can drive several displays in a parallel configuration
with the last display terminated in 50 ohms. The number of displays that can be driven without degra-
dation of the display image is dependent on the type and length of the interconnecting cables.

Refer to the following figure for 1350A Display interconnections. Ensure that the input terminations of
the displays are as indicated.

TTL Blanking Outputs

The 1350A has four TTL Blanking Outputs for controlling the interconnected displays, each with the

same or different information displayed. These outputs drive the TTL Blanking inputs of the displays,
and select which display or displays are to be unblanked.

The TTL outputs can also be used in conjunction with the hardware blink feature for highlighting infor-
mation on any combination of three displays. (The TTL output that controls the fourth display cannot

be used to control a display if the hardware blink feature is used.)

More information on the TTL Blanking Outputs can be found in Chapter 6 of this manual.

v

Q),’J !
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Auxiliary Connector

The Auxiliary Connector is provided on the rear panel for connecting the 1350A to the Hewlett-
Packard Model 1338A Tri-color Display. The signals interfacing the 1350A and 1338A may also
be used in other applications. More information may be found in Appendix C.

Z Axis Adjustment

Z Axis Gain Adjustment is provided to aid in interfacing to the display. Set up procedure for uniform
vectorsis: 1. Set 1350A Z Gain (rear panel)fully clockwise; 2. Setdisplayintensity controlfully
counterclockwise; 3. Turn 1350A Z Gain counterclockwise until no vectors are viewed;
4. Turn display intensity clockwise until all vectors have uniform intensity.

Point Blanking

The Point Blanking switch is located internally. When the switch is set to the blank position the display
is blanked during the time interval between vectors.

If the 1350A is used to control a 1338A Tri-color Display the switch should be setto the blank position.

The position of the switch is setto unblank at the factory. Access to the Point Blanking switch requires
removal of the bottom cover and should be referred to qualified service personnel only.

Line Sync

For systems having severe ground loop problems, or environments with strong magnetic fields (ac
line frequency) the 1350A may be internally synchronized to the ac power line (switch on rear panel).

Line Sync should be used only when absolutely necessary. When it is used the display rate may be
reduced to the point that flicker may become objectionable.
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General Programming

The controlling computer communicates with the 1350A using Graphic Translator Machine Lan-
guage (GTML).

GTML consists of 18 two letter instructions. Some instructions include a numerical parameter. The

parameters are positive integers.

Example: PAB, 300,

The controlling computer must be capable of communication with the Hewiett-Packard Interface Bus.
Additional information may be found in {EEE Standard 488-1975, "Standard Digital Interface for Pro-

grammable Instrumentation.”

9825A Requirements

The HP 98034A Interface Card is used to connect the 1350A to the 9825A.

The 9825A must have a 98212A General I/O ROM installed to communicate over the HP-IB. The
98213A General 1/0 - Extended |/O ROM, the 98214A General I/ O - Extended I/ O ROM for the
9862A Plotter, and the 98216A General I/ O - Extended I/ @ ROM for the 9872A Plotter will also work.

The 98210A String Variable/ Advanced Programming ROM is not required. However, it does make the

system much more versatile.
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Installation

Check the Line Voltage Selection switches for proper setting (see Appendix A). Connect the 1350A
X, Y, Z, and TTL Outputs to the Input of the displays to be used. Connect the 98034A HP-1B Card to
the 1350A and the 9825A.

HP-1B Select Code

‘The 1350A listen address is set at the factory for 18. The HP-IB is setfor 7. The resulting address 718
is used in the examples.

The 1350A is a listen only instrument, with no local mode.

The listen address may be changed by removing the plug-in Input/Output Printed Circuit Board from
the rear panel of the 1350A. The address switch is S1.

For address 18 (binary 10010), switch sections 2 and 5 should be on. 1, 3,and 4 should be off. Section
5 is the most significant bit. See photograph in Chapter 6 for location. .)\)

Up and Running?
The simplest way to confirm the 9825A, HP-IB (98034A), and 1350A are communicating is:

1. Turn the 1350A off, then on. The Power Interrupt light should be on. If itisn’t, repeat. If Line
light is not on and Power Interrupt will not come on, consult a qualified service person.

2. Type cli 7 on the 9825A. Press EXECUTE. The instruction cli 7 clears the HP-IB, and allows
the 9825A to control the bus.

3. Type wtb 718,20,13,10 onthe 9825A. Press EXECUTE. This clears the Power Interrupt, and
the light should go out.

If the Power Interrupt light will not go out, check the Address Select Switch on the HP-1B (98034A) and
S1 on the 1350A plug in board.

If they are correct, refer the problem to qualified service personnel.
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Program Examples

The HP 9825A Desk Top Computer is used for the examples in this manual. An understanding of the
9825A is required.

The examples were printed on a HP 9871A Printer.

The 9825A write (wrt) statement automatically sends the ASClI equivalent of a Carriage Return and
Line Feed over the HP-IB to the 1350A after completion of the programline. As a resultthe last 1350A
instruction in a program line will “appear” to not have been terminated.

The 9825A write binary (wtb) statement does not send a Carriage Return and Line Feed after comple-
tion of a program line. Therefore binary 13 and 10 must follow the last 1350A instructionina program
line.

Since semicolons (;) are used in 9825A and 1350A instructions, none of the programs contain multi-
ple 9825A instructions. To reduce programming time and instruction execution time, 1350A instruc-

: tions are combined to form multiple instruction lines for the 1350A, with two-colons (::) terminating
@ each 1350A instruction,

Instruction Format

The 1350A receives instructions in standard ASCII Code. It will recognize its instructions in either
upper or lower case. Lower case will be used in the examples of this manual.

Instructions using single numerical parameters must be delimited by a comma (,).

Instructions using two numerical parameters, must have the first parameter delimited by acomma (,).
The second parameter must be delimited by a semicolon (;).

; All 1350A instructions must be terminated by a Carriage Return and Line Feed, or two colons (::).
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Using a Different Computer

The computer being used with a 1350A must be capable of interfacing with HP-I1B. See |IEEE Standard
488-1975.

The computer language being used must be able to send the 1350A instructions in the proper format.
Below is a Fortan IV example sending PA[X parameter], [Y parameter]; to the 1350A.
WRITE(,n)X,Y
n2HPAI4,1H,141H;
where i = address of device the information is being sent to
n = statement number of the format statement
X,Y = variables for 1350A X and Y coordinate parameters S
v
PA = two letter instruction for 1350A
H = size of character field

| = size of integer field

If the computer does not automatically send carriage return and line feed at the end of aformat state-
ment, the format statement will appear as:

n,2/}-IPA/,|4,1 H,141H;2H:: Fortran IV statement
PA XXXX,AYY; . 1350A Instruction
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Graphic Translator Machine Language Mnemonics

Chapter 2 Chapter 5
Initialization Files
EM Erase Memory FL Find Location
EN Erase Name NF Name File
EX Erase auXiliary SN Stop Name
FF Find File
BM Blank Memary
EF Erase File
UM Unblank Memory
BF Blank File
Chapter 3 UF Unblank File
Plotting
PA Plot Absolute Chapter 6
[ lankin
PE Pen Enable DlSplay Bla 9
WX Write auXiliary
Chapter 4 SX Stop auXiliary
Text '
TX TeXt

CS Character Size
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Initialization

The following initialization instructions must be the first instructions in all 1350A programs.

0: cli 7 Clears the HP-IB, allowing the computer to control
the HP-IB.

1l: wtb 718,3,13,10 3 insures the 1350A is not in the text mode. (ASCII ETX)
2: wtb 718,20,13,10 20, clears 1350A Power Interrupt. (ASCIll DC4)

3: wrt 718,"em::" Erases the entire 1350A memory contents. (This Chapter)

4: wrt 718,"en:

13

Erases any file names that may be in 1350A memory.
(This Chapter)

5: wrt 718,"ex::" Erases Auxiliary control bits that may be in 1350A memory.
(This Chapter)

6: wrt 718,"sn::" Insures no files are named until instructed to do so. (Chapter 5)

7: wrt 718,"sx::" Insures no words are sent to a different display until instructed to do
s0. (Multiple display applications.) (Chapter 6)

8: wrt 718,"um::" Insures all 1350A memory locations are unblanked. (This Chapter)

Combining 1350A Instructions

The same Initialization sequence may be written as follows:

0: cli 7
l: wtb 718,3,20,13,10,"em::en::ex::sn::sxssums:"”
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Erase Memory
Syntax:
EM (parameter is not required)

Erase Memory erases the entire memory content of the 1350A, i.e., vector coordinates and pen status
information. Normally this instruction is used for initialization.

Erase Names

Syntax:

EN (parameter is not required)

Erase Nameserasesall file names from the 1350A memory. All memory locations are assigned File
Name 0. Information stored in memory is not changed. Normally this instruction is used for initializa-
tion.

Erase Auxiliary

Syntax:

EX (parameter is not required)

Erase Auxiliary changes the Auxiliary Blanking Status (Chapter 6)of all 2048 memory locations inthe

1350A to WXO0, unblanking all displays, allowing all information in memory to be displayed on all dis-
plays. Normally this instruction is used for initialization.

13
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|

Blank Memory

Syntax:

BM (parameter not required)

Blank Memory (BM) blanks the entire 1350A memory. No information will be displayed on any display
or displays connected to the 1350A.

Unblank Memory

Syntax:

UM (parameter is not requred)
0)2))),

Unblank Memory (UM) unblanks the entire 1350A memory. However, not all information stored in

memory will be displayed. Pen Enable status, File instructions, and Auxiliary instructions may stillkeep
some information blanked.
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Plotting

This chapter describes the instructions needed to perform all plotting movements, and blank or
unblank the CRT.

Plotting moves are made to an absolute set of coordinates.
The Display Area
The plotting area defined on the CRT is divided into vector coordinates.

The absolute plotting area is shown below:

1023 CRT SCREEN
(01023 ) (1022, 1023)

@® (500, 500)

(1022, 0)

(0, 0)

0
|-1———— X COORDINATE

lag———— Y COORDINATE

CRT X, Y Coordinates
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The Plot Absolute Instruction (PA)

The Plot Absolute instruction PA provides the means to position the CRT beam to the point specified

by the X' and Y coordinate parameters that complete the command.
Plot Absolute
Syntax:
PA [X coordinate], [Y coordinate];
A PA command requires that both the X and Y coordinates be specified (coordinate pair).

The X coordinate parameter (0 thru 1022) specifies the absolute X location the CRT beamis moved to.
The Y coordinate parameter (0 thru 1023) specifies the absolute Y location.

Any number of coordinate pairs can be listed after the PA instruction, separated by semicolons.
Syntax:

PA [X coordinate], [Y coordinate]; [X coordinate], [Y coordinate];
The CRT beam will move to each point in the order given.

If the point specified by a PA command lies beyond the edge of the 1350A vector area (greater than
1022 for X and 1023 for Y), indeterminate vectors are drawn until a point inside the area is specified.
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The Pen Enable Instruction (PE)

The Pen Enable instruction PE blanks or unblanks the next vector(s) without changing the vector

location.

Pen Enable

Syntax:
PE [0], blanks next vector(s)
PE [1], unblanks next vector(s)

Commands to blank or unblank the CRT may occur before or after Plot Absolute instructions, allowing
lines to be connected or not connected.

If a Pen Enable instruction is not specified after other instructions, the CRT will assume the state
(blanked or unblanked) of the previous PE instruction.

The following example program combines PA and PE instructions using the 9825A. A triangle will be
displayed on the CRT.

-
pad00,400;
pa500,500;600,400;400,400; ::pe0,"

17
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Plotting with Variables

In most applications, it is necessary to plot using variables rather than fixed numbers.

When using the 9825A Computer, a format statement defining the length of each variable must pre-
ceed the plot command and must be referenced. The following example using the 9825A illustrates
the use of variables in plotting a circle on the CRT.

Note in line 2 the comma and semicolon inside quotation marks separating the variables will be sent
as part of the field.

In line 5, wrt 718.1, the .1 references the format statement in line 2. The format statement must aiso
include the 1. The number following fmt may be any integer from 0 thru 9. If no number is specified, 0 is

assumed. More information may be found on format statements in the 9825A |/O Programming

Manual.

fmt 1,f4,0,",",£f4.0,";"

wrt 718, "pel,

for A=0 to 360 by 10

wrt 718.1,"pa",200sin(A)+500,200cos(A)+500
wrt 718,"pel,

|
|
|
|
The values of the X and Y variables have the same parameters as PA instructions.

2
3:
4:
5
6:
e
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Text

This chapter describes the instructions that enable the 1350A to display alphanumeric characters
and symbols.

Size and rotation of the characters and symbols can be specified.
The Text Instruction (TX)

The Text instruction TX provides the means to display text, expressions, or string variables.
Text
Syntax:

TX [information to be displayed]| ETX
The information following TX and preceeding the ETX is the only information that is displayed.
The text mode can be terminated only by sending an ASCII ETX at the end of the character string.
Other ASCII Character equivalents between 3 and 30 at the end of the character string, will execute

control functionsinthe 1350A. For example, (13) causes a carriage return, and (10) causes a linefeed.

When in the text mode, control functions affecting labeling, such as carriage return andline feed, must
be entered before termination of the text mode.

For a complete list of the 1350A Modified ASCII Character Set, see Appendix E.




20 Text

Preconditioning the 1350A for Text Mode

The 1350A is normally preconditioned prior to entering the text mode of operation. Depending on the
operation situation, the following conditions should be considered while writing software:

Position of the CRT Beam (PA)

The CRT beam must be positioned to the proper location using the Plot Absolute instruction before
plotting the text, characters, or symbols.

Pen Up or Down (PE)

The CRT should be unblanked (pen down, PE1) before a TX instruction.

General Character Size Information

Four sizes of characters are selectable, X1, X2, X4, and X8.

When using the smallest size, 49 lines of 82 characters per line are available. However, the total
number of characters displayed cannot exceed memory size (2K). As the size of the characters is
increased, the possible total number of charactersthat can be displayedis decreased, due to limits of
absolute plotting area.

The characters may be rotated counterclockwise 90° about the starting point.
When plotting near the edge of the plotting area,consideration should be given to the location of the

starting point. If part of the character is plotted beyond the limits of the display area, that part of the
character will not be plotted.
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As shown below, the starting point is the lower left corner of the character. If the character is rotated,
the starting point is still the same corner of the character.

— Space—|

e Wides g
High __f
1/ Space
Wide
. <L 1<
Line % -

Character
Starting . .
: Point High Line

0° Rotation 90° Rotation

Character Size

Character size must be specified before the 1350A is instructed to go to the text mode. The size of
characters will be that of the last character size instruction preceeding the text instruction.

Text
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The Character Size Instruction (CS)

The character size instruction CS determines the size and rotation of characters in the text mode.
Character Size
Syntax:

CS [size and rotation parameter],

Character Size and Rotation Parameters

Size Rotation Parameter
1X 0° 0
2X 0° 1
4X 0° 2
8X 0° 3
1X 90° 4
2X 90° 5
4X 90° 6
8X 90° 7




Spacing between Characters and the Character Grid

Character spacing and line spacing are functions of character size. In the diagram below, you can see
the relative position of a character, in this case M, within the character-space field. The character-
space field is set indirectly by the CS instruction, since the character space height is approximately
1.66 times the character's height and the character space width is approximately 1.5 times the char-
acter width. The space above and beside a character becomes the spacing between lines and char-
acters.

Character
Space Width =1

I Character
Space
| Height = 1

|
1 |
/ Chr;éacter \

Character
Height = 0.6

Chara.cter Width = 0.67 Starting Point
Starting of Next
Point Character

Character Spacing

Text
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The following example using the 9825A Computer demonstrates the Text mode of operation with

Character Size specified:

pa330,475;"
718,"pel,::cs2,::tx 1350A",3,13,10

=N
£
+
r O




The following example shows how to use variables to label using a 9825A. This type of labeling is use-
ful for graphs.

Text

1ll: 0+1

12: for X=0 to 900 by 100

13: wrt 718.1,"pe0,::pa",X,0

14: wrt 718.2,"pel,::csl,::tx",1,3
15: I+10-1

16: next X

17: 0+J

18: for ¥Y=0 to 900 by 100

19: wrt 718.1,"pe0,::pa”",30,Y

20: wrt 718.2,"pel,::cs5,::tx",Jd,3
21: J+10-»J

Another method of labeling using variables in the X axis only is:

0: fmt 1,5£5.0,1b
1: 10-+X
2: wrt 718.1,"pel,::cslsetx",X,X+10,X+20,X+30,3

25
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Chapter
Files

This chapter discusses Memory Organization and File instructions.
Each vector coordinate, character, or symbol is one Memory location or word.
A total of 2048 words may be stored.

The words may be all PA instructions or all text characters and symbols, or a combination.

Wrap—arouhd

If total memory size is exceeded, a Wrap-around condition exists. Wrap-aroundis notthe same as PA
X and Y coordinates exceeding plotting area size. When Wrap-around occurs, words that do not have
room to be written into memory (locations greater than 2047), will be written into the first memory
locations starting with location 0000.

NOTE
Any time information is stored at a location containing previously
stored information, the original information will be replaced by the

new information.

Example:

Word 2060 will be Wrapped-around to location 13, i.e., 2060-2048=12. counting 0000 as the
first location.
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Memory Word Format

Each word contains information for one X coordinate, Y coordinate, pen status, file number, status of
the file containing that word (file blanked or unblanked), and which display or displays will be affected.

FILE
X Y PEN FILE BLANKING AUX
INFO INFO STATUS NO. STATUS BLANKING
PA PA OR PE1 NF BF WX
TEXT CHAR PEO SN UF SX

If status information is not sent to the 1350A before or after each PA instruction, character, or
symbol, (as required), the conditions of the previous PA instruction, character, or symbol, are
assumed. 3

File Instructions

The 1350A memory may be divided into as many as 32 files. Each file can have as little as one word, or
the entire memory (2048 words) may be named as one file.

The initialization statement erases all file names, and assigns all memory locations to file zero.
Therefore, if a file is not named, the entire memory remains file zero.

The total size of all files must not exceed memory size.

From a software point of view, blanking and unblanking a complete file is simpler and more efficient
than it is to blank and unblank each memory location that contains the vectors, characters, or
symbols.

Vectors, characters, or symbols that must be displayed continuously, as opposed to those to be
displayed periodically during a program should be assigned to different files.
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Find Location
Syntax:
FL [memory location],

Find Location moves the write pointer to the specified memory location. The parameter for the
memory location is 0000 thru 2047.

The next word written into memory after Find Location (FL) is executed will be written into the location

found.
Name File

Syntax:
NF [file number],

Name File names sequential memory locations as part of the indicated file. The parameter for file

names is 0 thru 31. Other file parameters are used for 1338A Tri-Color Display applications. These

are discussed in the Appendix D.

When a subsequent vector coordinate (PA), character, or symbol, is sent, it is stored as one word in

memory, and becomes part of the file named.

Stop Naming
Syntax:
SN (parameter is not required)

Stops Naming memory locations as part of the file named.

If a file is being named, SN should be sent before naming another file. There are conditions in which
information can be lost if SN is not sent before another file is named. When developing a file, the
location the write pointer is pointing to, becomes the first location of the file.

29
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The Importance of Stop Naming (SN)

Example:

The information in file 1, memory location 0003 and 0004, and file 2, location 0005 thru 0007
needs to be changed.

The write pointer is at file 3, location 0016. FL 0003, is sent, moving the write pointer to location
00083.

Stop Name (SN) for file 3 was not sent before moving the write pointer (FL).
After the write pointer was moved (FL 0003), information at locations 0003 thru 0007 is changed.
However, file 3 still remaining “open” renames memory locations 0003 thru 0007 as part of file 3.

As a result, part of files one and two are now missing. Considerable work with FL, NF, and SN
would have to be done to restore the memory to proper order.

Before After
Memory File Memory File
Location Name Location Name
NF1 = 0 1 0 1
1 1 1 1
2 1 2 1
3 1 write pointer—»=3 3
SN » 4 1 4 3
NF2 > 5 2 5 3
6 2 6 3
7 2 7 3
8 2 FL moves write 8 2
SN » O 2 pointer from 9 2
NF3 = 10 3 0016 to 0003 10 3
11 3 11 3
12 3 12 3
13 3 13 3
14 3 14 3
15 3 15 3
File not ———— =16 3 — write pointer 16 3
stopped
before
moving
write pointer
2047 2047

=)
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All words in a file do not have to be grouped together.

Example:

If a file has been stopped (SN) and more memory locations need to be added to it.

Memory

Location
File 1 started (NF1) = 0
1
2
3
4
File 2 started (NF2) - 5
6
7
8
9
File 1 renamed (NF1) ————» 10
more locations added 11
12

File
Name
1
1
1
1
1 -e«———File 1 should be stoped (SN)
2 before file 2 is named (NF2)
2
2
2

2 -a————File 2 should be stopped (SN)
1 before file 1 is renamed (NF1)
y

1 ~e—————File 1 should be stopped (SN)

before another file is named

This method works very well when the contents of the file is not going to be changed, ie., a file

containing graph scales or ‘axes, as opposed to a file containing information to be plotted on agraph

that is continually being updated.

When working with this type of file organization, the memory locations for each word must be known.

31



32 Files

Exceeding File Size

-~ The size of a file can be exceeded and information written into the next file.

Example:

If the information is to be changed in all locations of file 1 (eight in the previous example), and FL
0000, is sent, (moving the write pointer to location 0000), and all eight words are written
sequentially, the last three words are written into file 2 (location 0005 thru 0007), and become
part of file 2, and the information previously stored inthe first three words of file 2 (0005 thru 0007)
is lost. The write pointer should have been moved to location 0010 (FL 0010) before writing the

L

last three words of file 1.

Developing Files

A simpler and more efficient way of updating information is to have ali file locations grouped together.
This may be accomplished by naming files of predetermined size.

The size of the file can be determined by adding together all PA instructions, characters, and symbols
that are to be stored in one file.

When storing information, the location of the write pointer becomes the first location of a file.
Therefore, Find Location (FL) must be sent before naming the file.
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A memory location must have information written into it to become part of a file. A "Dummy” program

is used to do this.

Example usmg a 9825A Computer:

0O: fmt 1,f4.0,","

1: wrt 718,"f1 0000," ——— moves write pointer

2: for F=1 to 8 files names

3: wrt 718.1,"nf",F ————+—— names files

memory locations in each file

4: for N=1 to 200 —— / |
blanks "Dummy” vector coordinates

“Dummy” vector coordinates

5: wrt 718,"pe0,::pa0,0;"

6: next N

@ 7: wrt 718,"sn" stops naming the file

8: next F

The 1350A Initialization Statement (refer to Chapter 2) must be sent only once. If itis sent after the
files are named, the Erase Memory (EM), and Erase Names (EN), will do exactly that, and the memory
will contain one file (file 0) with nothing stored in it. Erase Memory (EM) will not change the files. Erase

Names (EN) will erase the file boundaries.

If the main progam contains the Initialization Statement, then the “Dummy" should be part of the main

program.

After running the “Dummy’ program, the memory will contain eightfilesnamed1,2,3,4,5,6,7,and 8.
Each file contains 200 memory locations. The remainder of the memory will be file 0, containing 447

locations.

‘ Using the instructions Find Locdtion (FL) and Find File (FF), information may now be inserted at the
@ desired locations within a file.
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Find File

Syntax:

FF [file name],

The file names are 0 thru 31.

Find File (FF) automatically moves the write pointer to the first memory location of the file found.

Find File (FF) is a good instruction to use when writing information into a file for the first time, or when
changing the entire contents of a file.

If a memory location other than the first location cf a file is to be changed, Find Location (FL) must be
used.

Memory locations remain sequential from 0000 thru 2047 regardless of the files.

Example:

In the “Dummy” program, the write pointer was moved to 0000 (FL0000). The files contain the
following locations:

File one 0 thru 199
File two 200 thru 399
File three 400 thru 599
File four 600 thru 799
File five 800 thru 999
File six 1000 thru 1199
File seven 1200 thru 1399
File eight 1400 thru 1599
File zero 1600 thru 2047

Due to the initialization statement the entire memory was named file 0. Any location not being named

will remain part of file 0.




Erase File

Syntax:

EF [file name],

Erase File (EF), erases the information of all memory locations contained in the file named. The file
name is that of previously named files.

The previously named memory locations of a file, remain as elements of that file.
Erase File (EF) moves the write pointer to location zero. Therefore, the write pointer must be moved
using either Find File (FF), or Find Location (FL), before entering new information into memory (PA

coordinates, characters, or symbols). If the write pointer is not moved, the information will be stored at
location zero, and the sequential locations following, changing previously stored information.

Blank File
Syntax:
BF [file name],

Blank File (BF) blanks all PA coordinates, characters, and symbols contained in the file named. The

file name is that of previously named files.

Files 35
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Unblank File

Syntax:

UF [file name],

Unblank File (UF) unblanks all PA coordinates, characters, and symbols contained in the file names.
The file name is that of previously named files.

In the following example using the 9825A, all of the file instructions are used except Find Location
(FL). The program presents the example in Chapter 4. The instructions have been divided into files,
then a blinking routine lines 26-34 blinks each file. The last lines 36-38 completely rewrite file one.
They could have been entered manually.

L
|
ol

5 € Lr
@é@B ' "geo .3

e X

e

wrt 718 ,"" sn"
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7: for L=1 to 4
28: for M=l to 5
29: wrt 718.3,"bf",L
30: wait 200
31: wrt 718.3,"uf",L
- 32: wait 200
33: next M
34: next L
wait 1000
wrt 718,"efl,::£ff1,::pel0,::pa380,475;"
wtb 718,"pel,::cs2,::tx9825A",3,13,10
wrt 718,"pel

s

Another way to change the text in file one (line 6) would be:

Note Character Size 2 (cs2) must be sent before the text instruction. The last character size senttothe
1350A was cs5 in line 23. As indicated in Chapter 4, the 1350A remains in a given character size until

told to change to a different one.
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Chapter

Display Blanking

Auxiliary Instructions

This chapter discribes Auxiliary Instructions.

The Auxiliary Instructions are used to display information on combinations of displays using the four
TTL Outputs of the 1350A.

The TTL Outputs are connected to the displays as shown in Chapter 1.

Switch S2 on the removable Input/Output Printed Circuit Board allows the TTL Qutputs to be inter-
nally mixed with a “Blanking Oscillator” to blink the information being displayed.

Wrtite Auxiliary
Syntax:
WX [TTL Blanking and Unblanking Parameter],

The Write Auxiliary instruction blanks or unblanks the displays in various combinations determined by

the parameter sent.
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2

TTL Blanking and Unblanking Parameter

WX Display
Parameter

o

U = Display unblanked

= Display blanked

O[N] |~ |WO

To understand Auxiliary Instructions, think about the sequence of instructions in the program.

When a WX instruction occurs in a program, the information following the WX will be displayed on the
displaysindicated by the TTL Parameter. When another WX instruction occurs, the information follow-
ing it will be displayed on the displays indicated by the TTL Parameter for that WX instruction.

The combination of displays the information is being displayed on, remains in effect regardless of
changes in the information.

To change the combination of unblanked displays, the WX instruction parameter must be changed.
Before sending another WX instruction, Stop Auxiliary (SX) should be sent. If SX is not sent, the same

problems that can be encountered when using files and not sending SN, can be encountered when
using WX to assign Auxiliary Blanking Status to memory locations.
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Stop Auxiliary
Syntax;
SX (parameter is not required)

Stop Auxiliary stops assigning the Auxiliary Blanking Status of each memory location to the displays
indicated in the WX instruction.

The Importance of Stop Auxiliary

When using the Write Auxiliary instructions, Stop Auxiliary should be sent before using the following
instructions: UM, BM, EF, UF, BF, EM, PA, and TX. These instructions are all associated with displaying
or not displaying information on displays. (PE is part of the PA and TX instructions.)

If SX is not sent, the new information being developed could be assigned to the displays indicated by
the current WX parameter. The information could be displayed unintentionally or be displayed on the
wrong display or displays.

Updating Displayed Information

If a program is developed sequentially (WX instruction, then the information to be displayed following,
with more information added to the same WX instruction later in the program), it becomes difficult to
update the information, or to display the entire group of information on different displays at a later time.

One way to simplify the problem is to combine the information into a file. Then preceed the file with a
WX instruction. If the information is to be displayed on a different display or displays, only one change
needs to be made, the WX parameter.

Example: wrt 718,“wx3,:uf4,:sx” displays file 4 information on displays 3 and 4.
wrt 718,"wx12,:uf4,:sx” displays file 4 information on displays 1 and 2.

If the information needs to be updated, it is easy to find in the 1350A memory because it is grouped
together as one file. After sending Stop Auxiliary, Find File is used to move the write pointer, then the
information is changed (see Chapter 5).
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Hardware Blinking

Usinginternal 1350A blinking circuits, TTL Outputs 1, 2, and 3 can be setto blink the display automati-
cally any time Write Auxiliary instructions 8 thru 15 directs them to unblank (see table below).

When using the blinking feature, Display 4 must remain blanked.

To allow the hardware blinking circuit to blink a display, the associated hardware blink switch (52)
must be in the on position (see photograph of 1350A Input/Output Printed Circuit Board). This may be
accomplished by removing the plug-in board from the rear panel of the 1350A.

If Display 4 is unblanked using Write Auxiliary instructions 0 thru 7, the hardware blinking circuit will be
disabled and Displays 1, 2, and 3 will no longer blink. The Displays will still be unblanked regardless of

S2 switch settings.

The 1350A is shipped from the factory with all Hardware Blink Switches (S2) set to the off position.

Hardware Blink Switch Settings (S2) Q@

WX Display
Inst 112]13] 4

0 Ultulul* U = Display unblanked, not blinking

1 Ul *

2 Ul * | = Display blanked

3 Ul %

4 * | % = If display 4 is unblanked

5 ¥* using WX0-7, Hardware

6 X% blinking is disabled on dis-

7 * plays 1, 2, and 3 regard-

less of S2 switch settings.
8

[<e]

B = Display blinking




Display Blanking 43

Hardware Blink
Switches (S2)

HP-IB
Select Code (S1

@ Section 5 is most
S 4 significant bit

1350A Input/Qutput Printed Circuit Board
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The following program uses WX instructions to display differentinformation on displays. The informa-
tion is the same as used for Files in Chapter 5.

The blinking information is due to the software. For continuous hardware blinking, the hardware blink
switches must be turned on as indicated in the Hardware Blink Switch Setting Table.

Display 1, “9825A", WX 14,
TTL Output 1

Display 2, “circle”, WX 13,
TTL Output 2

V)

Display 3, “horizontal graph axis”, WX 11, Display 4, “vertical graph axis”, WX7

TTL Output 3 TTL Output 4
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Line Voltage Select Switch Location




Appendix A

AC Power Requirements

The 1350A Graphics Translator requires a power souce of 100, 120, 220, or 240 volts AC+5% —10%,
single phase, 48 Hz to 440 Hz. Average power dissipation at 60 Hz, 120 V without any options is
approximately 80 watts.

CAUTION

INSTRUMENT DAMAGE MAY RESULT IF THE LINE VOLTAGE
SELECTION SWITCHES ARE NOT SET CORRECTLY FOR THE
INPUT POWER SOURCE BEING USED.

The instrument is normally set atthe factory for the applicable line voltage of the shipment destination.
However, this selection should be checked before applying power.

To operate the instrument from any other AC power source, proceed as follows:
Disconnect the 1350A power cord from the power source.

Using a blade-type screwdriver, position the rear-pane! Line Voltage Select switches for the
desired AC voltage input.

For 220 V - 240 V inputs, replace the rear-panel fuse F1 with the 800 mAT fuse (HP Part
Number 2110-0020).

Connect the 1350A input power cord to the power source.
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Appendix

Power Cord

The Power Cord required depends on the AC input voltage and the country in which the instrumentis
to be used. The following figure illustrates standard power receptacle (wall outlet) configurations. The
HP Part Number shown above each receptacle drawing specifies the power cord equipped with the
appropriate mating plug for that receptacle. If the appropriate power cord is not included with your
instrument, notify the nearest HP Sales/Service Office and a replacement cord will be provided.

HP POWER CODE PART NUMBERS

8120 - 1692
OPTION 902

8120 - 0696
OPTION 901

8120 - 1703
OPTION 900

8120 - 2296
OPTION 906

8120 - 15621
STD

INPUT POWER RECEPTABLE TYPES

HP Power Cord Part Numbers
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Appendix C

Auxiliary Connector

The Auxiliary Connector is provided on the rear panel for connecting the 1350A to the Hewlett-
Packard Model 1338A Tri-color Display.

The signals interfacing the 1350A and 1338A may also be used for other applications. The applica-
tions are numerous, and beyond the scope of this manual.

The Hewlett-Packard Part Number for the connector that mates with the Auxiliary Connectoris 1251-
0063. The Manufacturer's Part Number is ITT DBM-25P.

All signals, input or output, at the Auxiliary Connector are standard TTL levels.

Following is a description of all 25 pins.

No connection.
No connection.
No connection.

Same as BNC connector for DISPLAY 1. Unblanks Display 1 of 4 to display informa-
tion.

Same as BNC connector for DISPLAY 2. Unblanks Display 2 of 4 to display informa-

tion.

When pin 6 is low, the 1350A is indicating to the device connected to the Auxiliary
Connector that it should be in a remote mode, ready to accept information fromthe
1350A. Pin 6 is also used as a power up reset, holding off pin 9 and pin 13 operation
during the reset period.
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Pins 7,8. Pins 7 and 8 provide a 2 bit binary code indicating the color being output by the
1350A. As indicated in Appendix D the color is determined by the file names being
used.

Binary Color Code

File Color MSB LSB
Name Pin 7 Pin 8
16-31 Yellow 0 0
32-47 Red 0 1
48-63* Yellow 1 0
0-15 Green 1 1

*Files 48-63 not used due to "Wrap-around”.

Pin9. Pin9isapositive edge clockthat occurs within 25 ns minimum after the binary data.
The color data is valid only at the clock edge.

Pin10. Pin 10 is low while drawing vectors in the 1350A.

Pin11. Pin 11 is +5 V supply with a 10 ohm resistor in series.

Pin12. Pin 12 is +5 V supply with a 10 kohm resistor in series.

Pin13. A low state from the device connected to the Auxiliary Connector will hold-off the
1350A from outputing vectors.

Pin 14, 15,16. Internal 1350A grounds for signals.

Pin17. Same as BNC connector for DISPLAY 3. Unblanks Display 3 of 4 to display infor-
mation.

Pin18. Same as BNC connector for DISPLAY 4, Unblanks Display 4 of 4 to display infor-
mation.

Pins 19-25. Internal 1350A grounds for +5 V supply and chassis ground.
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File Names for
1338A Tri-color Applications

This section describes the unique use of Files for selecting the color in the 1338A Tri Color Display
(refer to Chapter 5 “Files™ of this manual).

The File Name (NF) determines the binary code sent to the 1338A. The following table shows the file
names and the corresponding colors. Files greater than 47 must not be used due to “Wrap-around™.

YELLOW
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

©® N ;AW N =

- 4 4 4 a4 o
O~ W N = O ©

Only 32 files (0 through 31) are used in the 1350A. However, file names 0-47 are necessary to select
all three colors in the 1338A.

Files names 32 through 47 “Wrap-around” into files 0 through 15.For example, data entered into file
35is displayed in red by the 1338A, but due to “Wrap-around" the data is automatically storedinfile 3
by the 1350A.
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As shown in the following example, files 0 through 7 are used for green, therefore files 32 through 39
cannot be used for red. Conversely files used for red must be able to “Wrap-around” into the unused
green files.

GREEN YELLOW RED
0 16 32 T
1 17 33 CAN
NOT
2 18 34 BE
USED
GREEN 3 19 35 FOR
FILES RED
4 20 36
5 21 37
6 22 38
1 7 23 39 , ‘ED
]
‘ 8 24 40
9 25 41
CAN 10 26 42 RED
NOT FILES
BE 11 27 43
USED
FOR 12 28 44
GREEN
13 29 45
14 30 46
15 31 47 |

The specific number of file names for green or red will depend on the user's requirements. Since there
are only sixteen files for green and red, file management is important.
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1350A Modified ASCII Character Set

*Also used for control functions
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Cable: HEWPARD Adelaide

Hewlett-Packard Australia

141 Stirling Highway

Nedlands, W.A. 6009

Tel: 86-5455

Telex: 93859

Cable: HEWPARD Perth

Hewleft-Packard Austrafia
Pty Lid

121 Wollongong Street
Fyshwick, A.C.T. 2609
Tel 95 2733

Telex

Cable HEWPARD Canberra

Hewlett Packard Australia
Pty. Ltd

5th Floor

Teachers Union Building
495-493 Boundary Street
TS|;wmg Hl" 4000 Queensland
el 2.

Cabie: HEWPARD Brisbane

MeolcaI/PersonaI Cal:ulamrs Only
Guam Medical Supply,
Jay Ease Bulldlng Room 210

Tamunln 96911
Tel: 646-4513

HONG KONG
Schmidt & Co.{Hong Kong) Ltd
P.0. Box 287

Connaught Centre,
39th Floor
Cnnnaught Road, Central

'leJ }?

Telex: 74765 SCHMC HX
Cable: SCHMIDTCO Hong Kong

INDIA
Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd
Bombay 400 020
Tel: 28 50 21
Telex: 011-2156
Cable: BLUEFROST
Blue Star Ltd.

h,

ahas
414/2 Vir Savarkar Marg

_Telex 011-4093

Cable: FROSTBLUE

Blue Star Ltd.
Band Box House

Telex: 011-3751

Cable: BLUESTAR

Blue Star Ltd

7 Hare Streel

P.0.

Cnlcuna 700 001
1! 23-0

Telex 021 7555
Cable: BLUESTAR
Blue Star Ltd
Bhandari House

7th & 8th Floor

91 Nehru Place
New Deihi 110 024

Cable BLUESTAR

Blue Star Ltd.

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel:

Telex: 043-430

Cable: BLUESTAR

Blue Star Ltd.
Meeakshi Mandiram
xxx/167s Maha|ma Gandhi Rd

Tel 32059 32161 32282
Telex: 0885-514

Blue Star Ltd
1-1-11711
Sarojini Devi Road
Secunderabad 500 003
Tel: 70126, 70127
Telex: 015-459
Cable: BLUEFROST
Blue Star Ltd
2/34 Kodambakkam High Road
Mnclan 600 034
82055

x: 041-379

Cable BLUESTAR

INDONESIA

BERCA Indones\a P.T
P.0. Box 496/Jk.

Jin. Abdul Muns 62
Jakarta

Tel: 40369, 49886,49255,356038
Telex: Jkt, 42895
Cable: BERCACON
BERCA Indonesia P.T.
P.0. Box 174/Sby

23 JIn. Jimerto
Surabaya

Tel: 42027

Cable: BErcacon

ISRAEL

Electronics Engineering Div.
of Motorola Israel Ltd.

16, Kremenetski Street

P.0.Box 25016

Tel-Aviv

Tel: 38873

Telex: 33569

Cabie: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Lid.
Chuo Bldg.. 4th Floor

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

Tel: 06-304-6021

Telex: 523-3624
Yokogawa-Hewleti-Packard Ltd.
29-21, Takaido-| H\gasm 3-chome
Suginami-ku, Tokyo 168

Tel: 03-331-6111

Telex: 232-2024 YHP-Tokyo
Cable: YHPMARKET TOK 23 724

Yokogawa-Hewlett-Packard Ltd
Nakamo Building

24 Kami Sasajima-cho
Nakamura-ku, Nagoya, 450
Tel: 052 571-5171

Yokogawa-Hewlett-Packard Ltd.
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama, 221

Tel: 045-312-1.

'Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building
105, 1-chome, San-no-maru
Mito, Ibaragi 310
Tel: 0292-25-7470
Yokogawa-Hewlett-Packard Lid.
Inoue Building
1348-3, Asam-cnn. 1-chome
Atsugi, Kanagawa 243
Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi
Hachijuni Building
4th Floor
3 4 Tsu uba

agaya, Saitama 360
Te\ 04 5-24-6563

KENYA

Technical Engineering
Services(E.A.JLtd.

P.0. Box 18311

Nairobi

Tel: 55679/556680/557726

Telex: 22629

Cable: PROTON

Medical Only

International Aeramo(( Altd

P.0. Box 19012

Nairobi Airport

Nairobl

Tel: 336055/56

Telex: 22201/22301

Cable: INTAERIO Nairobi

KOREA
Samsung Electronics Go., Ltd.
15m Fioor, Daeyongak Bldu

Cnounq Moo-Ro, Chung-Ku,

Seoul

Tel: (23) 6811, 778-3401/2/3/4
Telex: 2257S

Cabie: ELEKSTAR Seoul

MALAYSIA
Teknik Mutu Sdn. Bhd.
No. 2. Lorong 13/6A
Section

mallnq Jaya Solnngor
Tel: 54994/54916
Telex: MA 37605
Protel Enumeerlnu
P.0. Box 1917
Lot 259, Satok Road
Kucmn Sarawak

Tel: 53544
Cable: PROTELENG

MOZAMBIQUE

AN. Goncalves, Lid.

162, 1° Apt. 14 Av. D. Luis
Caixa Postal 107

Maputo

Tel: 27091, 27114

Telex: 6-203 NEGON Mo

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, Wellington 3

P.0. Box 9443

Courtney Place
Wellington

Tel: 877-199

Cabie: HEWPACK Welling(on
Hewlett-Packard (N.2.)
Pakuranga Professional Cenlra
267 Pakuranga Highway

Box 51092

Pakuranga

Tel: 569-631

Cable: HEWPACK Auckland
Analytical/Medical Only
Medical Supplies N.Z. Ltd.
Scientific Division

78 Carlton Gore Road, Newmarket

P.0. Box 1234
Auckland

Tel: 75-289

Cable: DENTAL Auckland
Analytical/Medical Only
Medical Supplies N.Z." Ltd.

Private Bag
Norrie and Parumoana Streets
a

Telex: 3858
Analyticai/Medical Onty
Medical Supplies N.Z. Ltd.
P.0. Box 309

239 Stanmore Road
Christchurch

Tel: 892-019

Cable: DENTAL Christchurch
Analytical/Medical Only
Medical Supplies N.Z. Ltd.
303 Great King Street

P.0. Box 233

Dunedin

Tel: 88-817
Cable: DENTAL Dunedin

NIGER

The E\ewunics
Instrumentations Ltd

N68/770 Oyo Road

Oluseun House

P.M.B. 5402

Ibadan

Tel: 61577

Telex: 31231 TEIL Nigeria

The Electronics Instrumenta-
tions Ltd.
144 Aaeoe Mo(or Road, Mushin

Ln
Cah!e: THETE\L Lagos

PAKISTAI

Mushko & Cumpany Ltd.
Oosman Chambers
Abdullah Haroon Hnad
Karachi-3

Tel: 511027, 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushko & Company, Ltd
388, Satellite Town
Rawalpingdi

Tel: 41924
Cable: FEMUS Rawaipindi

PHILIPPINES
The Online Advanced
Systems Corporation
Rico House
Amorsolo cor. Herrera Str.
Legaspi vma?e, Makati
P 8 Egnx 1510
Metro Manila
Tel: 85-35-81, 85-34-91,85-32-21
Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
P.0. Box 3458
Salisbu

Tel: 7052?1 (5 lines)
Telex: RH 4122

SINGAPORE

Hewlett-Packard Singapore
(Pte.) Ltd.

1150 Depot Road

Alexandra P.0. Box 58

RS 21486
EWPACK, Singapore

SOUTH AFRICA
Hewleti-Packard South Africa

Private Bag Wendywood,
Sandton, Transvaal, 2144
Hewlett-Packard Centre

Daphne Street, Wendywood,
Sandton, 2144

Tel 502 10408

Telex: 8-4782

Cable HEWPACK Johannesburg

Hewlett-Packard South Africa

.0. Box 120
Howard Place, Cape Province, 7450
Pine Park Centre, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thu §
Telex: 57-0006

TAIWAN

Hewlett-Packard Far East Ltd.
Taiwan Branch

39 Chung Hsiao Wesl Road
Section 1, 7th Floo

Taipei

Tel: 3819160~ 4 3141010,3715121
Ext. 270-279

Cable: HEWPACK TAMPEI

Hewlett- Packavd Far East Lid.

Taiwan Branch

§8-2, Chunq Cheng 3rd. Road

Kaohsiunt %

Tel: (07) 242318-Kaohsiung
Analytical Onl\

San Kwang Instruments Co., Ltd.
20 Yung Sui Road

Taipei

Tel: 3715171-4 (5 lines)
Telex: 22894 SANKWANG
Cable: SANKWANG Taipei

TANZANIA

Medical y

ln(émahnna Aeradio (E.A.}, Ltd.
P

Dar es Salaam

Tel: 21251 £xt. 265

Telex: 41030

UN\MESA C

Elcom Research Buﬂdma
2538 Sukui

Bang Chlk Ban kok
Tel: 3932387 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Only

Imamalmnal Aeradio(E.A.), Ltd.
P

Kampala

Tel: 54388

Cable: INTAERIO Kampala
ZAMBIA

R.J. Tilbury {Zambia) Ltd.

P.0. Box 2792
Lusaka

Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:

Hewlett-| Packard \nlerconlmemal
3200 Hillvie:

Palo Alto, Cahmmla 94304

Tel: (415) 8561501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Cable: EARMED Guam Cable: BLUESTAR Telex: 382- 3204 Ve voK Gable: NEGON Cable: THETEIL Ibadan Teiex: 034-8300, 034-8493
ALBERTA ONTARIO
Hewlett-Packard (Canada) Ltd Hewlett-Packard (Canada) Ltd.
11620A - 168th Street 1020 Morrison Dr.
Edmonton T5M 319 Otglw- K2H BK7
Tel: (403) 452-3670 Tai: (5132) 820-6483 QUEBEC
TWX: 610-831-2431 BRITISH COLUMBIA MANITOBA NOVA SCOT!. TWX: 610-563-1636 Hewlett-Packard (Canada) Lid.
HewlePackard (Canads) Li. HewletPackard (Canad) L1g HewletPacard |Cfnaaa) L. Howlat-Pacare (¢ (Canada) ud 25’7'%72&?’% (Ganada) L. 378 hym cuﬁ';’“gn 167
isher St. S.E 10691 Shelibridge Wa in .
m ooy FSH 2H8 Aichmond VEX 2W7 Winnipea Fon OV1 Dartmouth B38 U asissauga L4V M2 Te fot &_6 -4232 FOR CANADIAN x“?‘cfn?n(:; LISTED:
TeI %X. 2532713 Tei: (604) 270-2277 Tel: (z&:zms -6701 Tel: (902) 469-7820 Tel: (us&e 8-9430 X: 510-422-3022 Gontact Hewlet-Paciar (
Twx: 610-821-6141 TWX: 610-925-5059 TWX: 610-671-3531 TWX: 610-271-4482 HFX TWX: 610-492-4246 TLX '05-821521 HPCL Ltd. in Mississauga.

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

Av. Leandro N. Alem 822 - 12¢
1001 Buenos Aires

Tel: 31-6063,4,5,6

Telex. 122443 AR CIGY

Cable: HEWPACKARG

Biotron S.A.C.L.y M

Bolivar 177

1066 Buenos

Tel: 30-4846, 34 9356 34-0460,
Telex: 17595

BOLIVIA

Casa Kavlin S.A.

Calle Potosi’ 1130

P.0. Box 500

La Paz

Tel: 41530,53221

Telex: CWC BX 5298,ITT 3560082
Cable: KAVLIN

BRAZIL
revgem?zckard do Brasil
e

1da
Atameda Rio Negro, 750
Alphaville

Cable HEWPACK Sao Paule

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

Rua Padre Chagas. 32
90000-Pérto Alegre-RS

Tel: (0512) 22-2998, 22-5621
Cable: HEWPACK Potto Alegre
He»gen -Packard do Brasil

le

Rua Smuelra Campos, 53

Co acabana

Tel: 257 80 94 DDD (
Telex: 391- 212 1905 HEW -BR
Cable: HEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcatfe Ltda
Alameda 580-0f. 807
Casilla 2118

Santlago, 1

Tel: 398613

Telex: 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA
Instrumentacidn

Hencik A. Langebaek & Kier S.A
Carrera 7 No. 48-75
Apartado Aéreo 6287
Bogotd, | D.E

Tel: 63-88- 77

Telex: 044-

Cable: AAFuS Bogotd
lnstrumentacion

H.A Langebaek & Kier S.A.
Apartado Aereo 54098
Medellin

Tel: 304475

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle §

San Pedro de Montes de Oca
Apartado 10158

San Jose

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

ECUADOA
Computadoras y Equipos
Electrdnicos

P.0. Box 6423 CCI

Eloy Alfaro No. 1824.3°Piso
Quito

Tel: 453 482

Telex. 2548 CYEOE ED
Cable: Sagita-Quito
Medical Only

Hospitalar S.A

Casilla 3590

Robies 625

Quito

Tel: 545-250

Cable: Hospitalar-Quito

EL SALVADOR

MEXICO
Hewlm Packard Mexicana,

Av Penlencu Sur No. 6501
Tepepan, Xochimilco

Telex 0‘7 74 507
giewlednAPackard Mexicana,

Ave Consmucldn No 2184
Monterre:

Tel: 48-71- 32 48.71- 84
Telex: 038-410

NICARAGUA
Robertg Terdn G.
Apartado Postal 689
Egili\:io Terdn

¥ F
Electronico de el Salvador
Bulevar de los Heroes 11-48
San Salvador
Tel: 252787

GUATEMALA

IPESA

szmda Reforma 3-48,
Zon

Gu

Tel: 3!6627 314 86,66471-5,ext.9
Telex: 4192 Teletro Gu

Tel: 25114, 23412,03454,22400
Cable: ROTERAN Managua

PANAMA
Electrdnico Balboa, S.A.
P.0. Box 4929
Calle Samuel Lewis
d de Panama
Tel: 64-27
Telex: 3485126 Curundu,
Canal Zone
Cable: ELECTRON Panama

PERU

Companfa Electro Médica S.A.
Los Flamencos 1

San |5idvo Casilla 1030

T\ 4 4325
Telex: Pub. Booth 25424 SISIDRO
Cable: ELMED Lima

URUGUAY

Pablo Ferrando S.A.

Comercial e Industrial

Avenida Italia 2877

Casilla de Correo 370

Montevideo

Tel: 40-3102

Telex: 702 PUBLIC BOOTH PARA
PABLO

VENEZUELA
He:len-Packard de Venezuela

P.0. Box 50033
Caracas 105
Los Ruices Norte

Tel: 35-00-11 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

Hewlelt-Packard
Inter-Americas

3200 Hillview Ave

Palo Alta, California 94304

Tel: {415) 856-1501

FERRANDO TELEFONO WQI( 910-373-1260

40-31-02
Cable: RADIUM Montevideo

HEWPACK Palo Afto

Telex: 034-8300, 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewleti-Packard Ges.m.b.H.
Handelskai 52

P.0. Box

A-1205 Vienna

Tel: 351620-29

Cable HEWPAK Vienna
Telex: 75323 hewpak a

BELGIUM
NEKMNH -Packard Benelux

Avenue du Col-Vert, 1,
{Groenkraaglaan)

-1170 Brussels
Tel: (02) 660 0047,672-2240
Cable: PALOBEN Brussels
Telex: 23-494 paloben bru
CYPRUS
Kypronics

19 Gregorios Xenopoulos Street
P.0. Box 1152

Nicosia
Tel: 45628/29
Cable: Kgpmmcs Pandehis
Telex:

CZECHOSLOVAKIA
Vyvojova a Provozni Zakladna

FRANCE
Hewlett-Packard France
Quartier de Countabosuf
Boite Postale No. §

Cable: HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
Bureau de venle de Lyon

aquin'
cnemm des Mouilles

162
F 69\30 E!:ully Ceasx
Tel: (78) 33
Cable: HEWF’ACK Ecmy
Telex: 3106 17
Hewlett-Packard France
Buréau de vente de Toulouse
Péricentre de [a Cépiére
cnemm de la Cépiere, 20

F-313 Touiouu-Ll Miral

Tel(61) 40

Cable: HEWPACK 51957
Telex: 510857
Hewlett-Packard France
Le Ligoures

Bureau de vente de Marseilles
Place Rouée de Villenueve
F-13100

Hewlett-Packard GmbH
Technisches Biro Hamburg
Wendenstrasse 23

D-ZOOO Hamburg 1

0)

HgWPACKSA Hambwq
Telex: 21 63 032 hphh d
Hewlett-Packard Gth
Technisches Bira Hannover
Am Grossmarkt 6

D-3000 Hannover 91

Tel: (0511) 66 60 01

Telex: 092

Hewlett- Packam GmbH
Technisches Buro NUmberg
Neumeyerstrasse 90
0-8500Nurnberg

Tel: (091]] 66 3083
Telex: Of

Hewlett- Packard GmbH
Technisches Biro Munchen
Eschenstrasse 5
0-8021 Tautkirchen
Tel: (089) 6117-1
Hewlett- Packavd GE“’H

y ych Ustavu v
CSSR-25097 Bechovice u Prahy
Tei: 89 93 41
Telex: 121333
Institute of Medical Bionics

Vyskumnﬂv Ustav Lekarskej Bioniky
Jedl

Kramare
Telex 93229

DOR
Entwicklungsiabor der TU Dresden
Farschungsinstitut Meinsberg

w-ldholmludntborg
Tel: 37 667

Telex: 518741

Export Contact AG Zuerich
Guenther Forgber
Schiegelstrasse 15

1040 Berlin

Tel: 42-74-12

Telex: 111889

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: S

Telex: 37403 hpas dk

Hewlett-Packard A/S
Navervej 1

Tel: {42) 59 41 02

Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard France
Bureau de vente de Rennes
2 A\lee ae la Bourgnette

F 35100 R-m\“ Cédex

Tel: ( 4

Cable: HEWPACK 74912

Telex: 740912

Hewlett-Packard France

Bureau de vente de Strassbourg

8, rue du Canal de \a Marne

F-67300 Schit ?

Tel: (88) 83.08.10/83.11.53

Telex: 890141

Cable: HEWPACK STRBG

Hewlett-Packard France

Bureau de vente de Lille

Immeuble Péricentra

Rue van Gogh

F-59650 Vlllcmuv. d Ascq

Tel: (20)

Telex: 16.01 Z F

Hew\m-Packard France

Bureau de Ven

Centre d' aﬁacres Paris-Nord

Batiment Ampére

Rue de la Commune de Paris
00

F-93153 Le Blanc Mesnil Cédex
Tl (07) 91 3 so

DK-86 9
Tel: (06) 82 71 66

Telex: 37408 hpas dk
Cable: HEWPACK AS

EGVPT

Imernalmnzl Enumeevlno Associates
24 Hussein Hegazi Street
Kasr-el-Aini

Cairo

Tel: 23 829

Telex: 2067

Cable: INTENGASSO
Mohamed Sami Amin

Sami Amin Trading Office
18 Abdel Aziz Gawish
Abdine-Calro

Tel: 24932

Cable: SAMITRO CAIRO
FINLAND

Hewlett-Packard OY
Nahkahousunti 5

P.0. Box B

TFIO[OZ" Helsinki 21
Cable: HEWPACKOY Helsinki
Telex: 12-1563 HEWPA SF

Bureau de vente de Burduu

Av. du Pdt. Kennedy

F-33700 Meriguac

Tel: (56) 97 22 69

GERMAN FEDERAL REPUBLIC
Hewiett-Packard GmbH
Vertriebszentrale Frankfurt

Telex: 04 13249 hptfm
Hewlett-Packard GmbH
Technisches Buro Bublm en
Henenbevaer Strasse 1

D-7030 Gbl\ gm wnmembsrg
Tel: (0703) 66

Cable: HEWPACK Bublingen
Telex: 07265739 bbn
Hewlett-Packard GmbH
Technisches BUro DUsseldort
Emanuel-| Leutze -Str.1(Seestern)

-4
Tel (0211) 5071
Tolex. 685050 653 hpdd d

in
Kaithstrasse 2 4
0-100C Beriin 30

Tel: (030) 24 90 86
Telex:018 3405 hpbin d

ECE
Kostas Karayannis
8 Omirou Streat
Athens 133
Tel: 32 JU 303/32/37 731
Telex: 21 59 62 RKAR GR
Cable: RAKAR ATHENS
Analytical On
INTEY‘ v
G. Papathanassiou & Co.
17 Marni Strest
Athens 103
Tel: 5522 915/5221 989
Telex: 21 5329 INTE GR
Cable: NTEKNKA
Medical
Tscnm:med He\las Ld.
52 Skoul l
Athent
Tel: 3626 972
Telex: 21 4633
Cable: ETALAK

HUNGARY
MTA

Mdszenlgy és Méréstechnikai

Szolgalata
Hewlett-Packard Service
Lenin Krt. 67, P.0.Box 241
|39|B«d V

12 42 0

Tnlax 22 51 H
ICELAND

Medical Only

flding Trading Company Inc.

Hainamvou- ryggvagdtu
P.0.Box 895

1S-Reykjavil

Tel: 1 56 20/ 63 03

Cable: ELDING Reykjavik

IRAN
Hewlett-Packard iran Lid.
No. 13, Fourteenth St.
Mir Emad Avanue
Box 41/2419

ran

Tel 851082-
Telex: 213405 hewp ir
IR
Hewieanackard L.
King Street Lans
GB-wlm\ouh. ‘Wokingham
Berks, AG11
Tel : (0734) 78 ATT4

Clblo stp\e London

ITALY

Hewlett-Packard Italiana S.p.A.

Via Amerigo Vespucei 2
Casslla postaie 3645
1-20124 Milano

Tel: (02) 6251 (10 lines)

Cable: HEWPACKIT Milano
Telex: 32046

Hewlett-Packard Italiana S.p.A.

Via Pellizzo 9

1-35100 Padova

Tel: (049) 66 48 88
Telex: 41612 Hewpacki

Hewlett-Packard Mallan: S.p.A.

V%G Armal |n

Tel: [os) 54 59 51

Telex: 61

Cable: HEWPACKIT Roma

Hewlett-Packard Italiana S.p.A.

F?ros‘assmvanm Lanza 94
Tel:(011) §82245/659308
Medical/Calculators Only

Hewlett-Packard Italiana S.p.A.

Via Principe Nicola 43 G/C
1-95126 Catania
Tel:(095) 37 DS 04

Hewlett-Packard itafiana S.p.A.

Vna Ameﬂ 0 Vespucci, 9

P
Te\ (08!] 3TN
Telex: 61.51.4 Via Rome

Hewlett-Packard italiana S.p.A.

Via E. Masi, 9/8
1-40137 Bologna
Tel: (51) 30 78 87
JORDAN

Mouasher Cousins Co
P.0. Box

Amman

Tel: 24907/39907
Telex: SABCO JO 1456
Cable: MDUASHERCU

KUWA(
Al- Khalu-ya Trading &
Contracti &
P.0. Eux 830-Safat

Kuw

Tal: 42 4910/41 1726
Telex: 2481 Are
Cable: VISCOUN

LUXEMBURG
HEWIEI( Packard Benelux

Avanue du Col-Vert, 1
kﬁroenkmqlaan)

-1170 Brussels.
Tal: (02) 672 22 40
Cable: ALGBEN Brussais
Telex:

MOROCCO
Dolbeau

81 rue Karatchi
Ca:

sablanca

al: 22 41 82/87
Talex: 23051/22833
Cable: MATERIO

Gere;

190 EM Bvahlm Roudani
Tal 25 ;6 75/25 90 93
Cabla GEREP-CASA

CD&

2 Rue d' Agadir, B.P. 156
Casablanca

Tel: 27 65 40

Telex: 21 737

Cable: COGEDIR

NETHERLANDS

Hewiett-Packard Benelux N.V.

'V)aa HBawen Gosdhartiaan 121
X

0
NL-Amstaivesn 1134
Tel: (020) 47 2
Cable: P LOBEN Amslevdim
Telex: 13 216 hepa nl

RWA
Hewiett-| Packard AlS
OSI rdal | 18

P.0.
N- 345 Os(ems
Tel: (02) 1711 80
Telex: 16621 hpnas n

POLA
Biuro \Mormaql Technicznej
Hewlet-Pack
Ul Stawki 2, EP
00-950 Warszawa
Tel: 33.25.88/39.67.43
Telex: 81 24 53 hepa pl
UNIPAN
Biuro Obsmg\ Technlanq
01-447 War
ul valltkl S
Poland
Zakhu! Naprawcze Sprzetu

nego
Plac Komun Paryskiej 6
ooy Y ryskie]
Tal: 334~ 41 337-83
Telex: 886981

PORTUGAL
Telectra-Empresa Técnica ds
Equipamentos Eléctricos $.a.r.|
Rua Rndrign da Fonseca 103

2

Cab\a T’ELECTRA Lisbon
Telex: 12598
Medical only
Mundinter
Intercambio Mundial de Comércio
Sarl
P.0. Box
Avenida Anlonm Augusto

de Au

P - Lisl

Tel: (19) 53 213177

Telex: 16691 munter p
Cable: INTERCAMBIO Lisbon

Hewlm Paclard Rupummzn!z
Bd.n. Baice

Bucures! l!

Tel: 15 80 23/13 86 85

Te{ax 10440

R.U.C.
In(mprmderaa Pentry
Intreting
Si Reparavoa Utitajelor de Calcul
B-dul Prof. Dimitrie Pompei 6
Bucuresti-Sectorul 2
Tel: 88-20-70, 88-24-40, 88-67-35
Telex: 118
SAUDI ARABIA
Modern Electronic
Eslabhshmen( (Hsad Of ;'
. Box 1228, Baahdama Streat

Tel: 27 798

Telex: 40035

Cable: ELECTA JEDDAH

Modern Electranic

Establishment (Branch)
0. Box 2728

Taz 62596/66232
Cable; RAQUFCO
Modern Electronic
Establishment (Branch)
P.0. Box 193
Ai-Khobar

Tel: 44678-44813

Telex: 67044 OTESTA
Cable: ELECTA AL-KHOBAR
SPAIN

Hewlett-Packard Espafiola, S.A.
CalieJ erez 3

Madrid 3

I (1) 458 25 00 (10 lines)
Telex 23515
Hewlett- Packalu Espafiola, S.A.
Milanesado 21-23
E-Barcslol u |7
Tel: (3) 203 6200 (5 fines)
Telex: 52603 hpbe &

Hewlett-Packard Espafoia, S.A.
Av Ramdn y Cajal,

Edificio Seviila. planta 8°
Seville 5

Tel: 64 44 54/58
Hewlett-Packard Es afola §.A.
Edlllc\o Mh ia Il 7

E-Blibs
Tel: 23 83 05/2] 82 06
Hewlett-Packard Espafola S.A.
Clﬂémfn Gordillo 1
E-Valen
Tel 96 361 13 $54/361.13.58

Hewlen-Packzm Sverige AB

Enighetsvagen 3, Fack

$-161 Bromma 20

Tel: (08} 730 05 50

Telex: 10721

Cable: MEASUREMENTS
Stacknolm

Hewlett-Packard Sverige AB

Frétailsgatan 30

$-421 32 Véstra Frélunda

Tel: (031) 49 09 50

Tefex: 10721 via Bromma office

SWITZERLAND

Hewleti-Packard (Schweiz) AG
Zurcherstrasse 20

07

CH 952 Schlltnn-Zurlch
}e: (05)3933 hpag ch

elex 9

Cable: l-)la

Hewletl Packard (Schweiz) AG
Chateau Bloc 1!

CH-1218 Le Ll non-Geneva
Tel: (022) 96 2

Telex: 27333

Cable: HEwPAgaKRG Geneva

YRIA
General Electronic In
Nuri Basha- Ahna{ Ehn Kays Street
P.0. Box 578
mmncut
Te: 33 24 37

elex:

Cable: ELECTROBOR DAMASCUS
Medical/Personai Calculator only
Sawah & Co.

Place Azmé
B.P. 230@

Tel: 16 357 19 697-14 268

Telex: 11304 SATAGO SY

Cable: SAWAH, DAMASCUS

Suleiman Hilal £l Mlawi

P.0. Box 2528

Mamoun Bitar Street, 5&55
mucuuTel 1146

Tulax 11270

Cable: HILAL DAMASCUS

UNISIA
Tunisie Electronique
3t Avenue de la Liberte

Tunis

Tel: 280 144

Corema

1 ter. Av, de Carthage
Tunis

Tel: 253 821

Telex: 12319 CABAM TN
TURKEY

TEKNIM Company Ltd.
Riza Sah Pehlevi
Caddesi No. 7
Kzra;l;dere Ankara
Telex: 42155 TKNM TR
EMedlcal only
uunenmshk Kollektif Sukeu

lediha Eldem Sokak 41/6
Yuksel Caddesi

T l 7 56 2:
Cable: EMATRADE/AAI(ara
Analytical only
Yilmaz Ozyurek
Milli Mudafaa Cad 16/6
Kizilay
nkara
Tel: 2503 09 - 17 80 26

Telex: 42576 OZEK TR
Cable: 0ZYUREK ANKARA

UNITED ARAB EMIRATES
Emitac Ltd
P.0. Box 1641

arjah

Tel: 24121-3

Telex: 8136 EMITAC SH
Cable: EMITAG SHARJAH
UNITED KINGDOM
Hewiett-| Packard Lid

King Street L:

GB-' Wlnnersh Wokmgham
Berks. RG11 BAR

Tel: (0734) 78 47 74
Cable: Hew ie London
Telex 8471789

szlen Packard Lid
Trafalgar House
Navigation Road
Altrincham

Cheshire WA14 TNU

Tel: (061) 928 6422
Telex: 663068

Hewleti-Packard Ltd
Lygon Court
Hereward Rise
Dudiey Roan

Hales:

West M:ﬂlands B62 88D
Tel: (021) 550 9911
Telex: 339165
Hewiett-Packard Ltd.
Wedge House

798, London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel (01) 554 0103/8
Telex

Hewlen Palzkam Ltd
10, Wesley St.
Cutlofmd

Yorks WF10 1AE

m (0977) ssoms

Hewleu Packaru Ltd

1, Wal!ace Way

GE-Hi

Hemordsmre SG4 OSE
Tel: (0462) 3

el
Telex: 82.59. 81
Hewlet-Packard Ltd
. Avonbeg Indusmal Estate
Long M Roat

|Z
Tcl Dubl\n 514322/51 4224
Telex: 3043

UssrR

Hewlett-Packard

Representative Office USSR

Pokrovsky Bnulevard 4N7-kw 12
101000

Telex: 7825 newpak su
YUGOSLA!

Iskra- Slandavd/Hewleu Packard
Miklosiceva 3

61000 L]ubll-nl

Tel: 31 58 79/32 16 74
Telex: 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges.m.b.H
Haguelskal 52

A-1205 Vienna, Austria

Tel: (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewleft-Packard S.A.
Mediterranean and Middle

East Operations

35, Kolakotroni Street

Platia Kefallariou

GR-Kifissia- Amans Greece

Tel: 8080337/359/4!

Cable: HEWPACKSA Atnens
FOR OTHER AREAS

NOT LISTED CONTACT
Hewlett-Packard S.A.

7, rue du Bois-du-Lan

P.0. Box

CH-1217 Meyfin 2 - Geneva
Switzerland

Tel: (ﬂZZg 82 70 00

Cable: HEWPACKSA Geneva

UNITED STATES

ALABAMA

P.0. Box 4207

8290 Whitesburg Dr.
Huntsville 358

Tel: (205) 881-4591
8933 E Roeauck Blvd.
Blrmlng

Tel: (205) 836- 2203/2

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 244-1361
2424 East Aragon Rd.

Tucson 85706
Tel: (802) 889-4661

*ARKANSAS
Medical Service Only
P.0. Box 5646
Brady Station

Littie Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1430 East Orangethorpe Ave,
Fullerton 926?1

Tek: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 81604
Tel: (213) 877-1282

TWX: 910-499-2671

5400 West Rosecrans Blvd
P.0. Box 92105

\N rld Way Pnslzl Cenm

Tel (213? 970-7500
TWX: 910-325-6608
‘Los Angeles
Tel: (213) 776-7500
3003 Scott Boulevard
Santa Clara 95050
Tel: (408) 249-7(
TWX: 810-338-0518
“Ridgecrest
Tel: (714) 446-6165
646 W. Nonth Market Bivd
n

Sacramento
Tel: (916) 928-7222

9606 Aero Drive
P.0. Box 23333
San Diego 92123
Tel: (714) 279-3200

‘Tarzana
Tel: (213) 705-3344
COLORADO

ngl 1
Tel: (303) 771-3455
CONNECTICUT
12 Lunar Orive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-485-2029
FLONDA
P.0. Box
2727 N w 52nd Strm
Ft. Lauderdaie 33309
Tel: (305} §73-2600
4428 Emerson Street
Unit 103
Jacksonvlile 32207
Tel: (904) 725-6333
P.0. Box 13910
6177 Lake Ellenor Dr.
Orlando
Tel: (305) 853-2900
P.0. Box 12826
Suite 5, Bidg. 1
Office Park North
Pensacola 32575
Tel: (304) 476-8422

GEORGIA
P.0. Box 105005
450 Inmslate North Parkway
Atlanta 30348
Tel: (404) 955-1500
TWX.810-766-4890
Medical Service Only
“Augusts 30903
Tel: ?‘04) 736-0592
P.0_Box 2103
1172 N. Davis Drive

‘srner Robine 31098
Tel: (912) 822-0448

HAWAI
2875 So. King Street
Honolulu

Tel: (aoa) 955-4455

52D| TnlMaw Or
Rolling Mesdow:
Tel; (312) 255- 3800
TWX: 910-687-2260

(NDIANA
730

rth Shadeiand Ave.
Indllnl;ﬂllﬂsﬁﬂ

Tel: (317)842-1000
260-1797

2415 Heinz Road

lowa City 50240

Tel: (319) 336-9466
KENTUCKY

Medical Only

3901 Atkinson Dr.

Suite 407 Atkinson Square
Loulsville 40218

Tel: (502) 456-1573

LOUISIANA

P.0. Box 1449

3229-39 Williams Boulevard

Keanner

Tel: (504) 443-6201

MARYLAND

8707 Whitestone Road

Baltimore 21207

Tel: {301) 944-5400

TWX: 710-862-9157

2 Choke Cherry Road
ockville 20850

Tel: (301) 948-6370

TWX: 710-828-9684

MASSACHUSETTS

32 Hartwell Ave.

Lexington 02173

Tel: (817) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Drive
Farmington Hills 48024
Tel: (313) 476-6400

724 West Cenlre Ave.
Kalamazao 4

Tol: (606) 323-8362

MINNESOTA

Tel: (612) 636-0700

MISSISSIPPI

322 N. Mart Plaza
Jackson 39208
Tel: (601) 982-9363

MISSOURI
11131 Colorado Ave.

AR 2057
1024 Exocunvu Parkway
St. Louls 63141
Tel: (314) 878-0200

NEBRASKA

Medical Onl

7171 Mercy

Suite 10

Omaha 68106

Tel: (402) 392-0348

NLE.VAVDA

“Las Vegas

Tel: (702) 736-6610

NEW JERSEY

W. 120 Century Rd.

Paramus 07652

Ta\ [201 265-5000
-990-4851

Crystal ank Protessional

24
Tet:(201) 542-1384

NEW MEXICO

P.C. Box 11634

Station E

11300 Lomas Blvd., N.E,
Albuquerque 87123
Tel: (505) 292-1330
TWX: 910-989-1185

156 Wyatt Drive

Las Cruces 88001

Tel: {505) 526-2484

TWX: 910-9983-0550
YORK

6 Automation Lane

Computer Park

Albany 12205

Tel: {518) 458-1550

TWX: 710-444-4961

650 Perinton Hill Office Park

1450

airport

Tel: rm) 223-9950
TWX: 510-253-0092
5858 East Molloy Road
Syracuss 13211

Tel: (315) 455-2486

1 Crnssways Park Wost
Tal (51 & 21 0300
TWX: §10-221-2183

NORTH CAROLINA
5605 Roanne Way

Greensboro 274(

Tel: (819) 852-1800
OHIO

MemullComputer Only

131 E Kumper Rd.
nnatl 45426

T!I (513) 671-7400

16500 Sprague Road

Clevaiand 44130

Tel: (216) 243-7300

TWX: 810-423-9430

330 Progress Rd.

Dayton 4544

Tel: (513) 859-8202

1041 Kingsmill Parkway

Columbus 43229

Tel: (614) 436-1041

OKLAHOMA

P.0. Box 32008

6301 N. Meridan Avenue

Oklahoma Clty 73112

Tol: (405) 721-0200

4110 S. 100th E. Avenus

Grant 8idg.

Tulsa 74145

OREGON

17890 SW Lower Boones
Ferry Rnad

Tualatin §

Tel: {503) 520-3350

PENNSYLVANIA
11 Ze'a Drwe
Pittsburgh 15238
Tek: (412} 782-0400
1021 8th Avenue
Klng of Prussia Industrial Park
of Prussia 19406
Tal: 215) 265-7000
TWX: 510-660-2670

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Office

Em! 203 Urg Country Club

Te\ (609) 762- 7255
Telex: 345 0514

SOUTH CAROLINA

P. 0. Box 6442

6941-0 N. Treahoim Road
Columbla 29260

Tel: (803) 762-6493

TENNESSEE
8914 Kingston Pike
Knoxville 37922
Tel: (615) 523-0522

3027 Vanuuard br.
Director's Plaz;
Memphis 38‘31
Tel: (¢ |) 346-8370

“Nashyvil
Medical Serwce omg
Tel: (615) 244-544;

TEXAS

4171 North Mesa
Suite C110

El Paso 79302

Tel: (915) 533-3555
P.0. Box 1270

201 E. Arapaho Rd
Richardson 750t

Tel: (214) 231+ 6101

P.O_Box 42818
10535 Harwin Dr.
Houston 77036

Tel (713) 776-5400
‘Lubbock

Medical Service oni
Tel: (806) 799-447
205 Billy Mitchell Road
San Antonic 78226
Tel: (512) 434-8241

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tel: (801) 972-4711

VIRGINA

P.0. Box 12778

No. 7 Koger Exec. Center
Suite 2\2

Norfolk

Tel (804) 451 4025/5
P.0. Box 9669

2914 Hungary Springs Road
Richmond 23228

Tel: (804) 285-3431
WASHINGTON
Bellefield Omce Pk.
1203-114th Ave. S.E
Ealluvue 9800

Tel: {206) 454-3871
TWX: 910-443-2446

‘WEST VIRGINIA
MedicaiAnalyical Only
Charles

Tal {304) 345-1640

WISCONSIN

5004 West Lincoln Ave
West Allis 53227

Tel: (414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional office

nearest you. Atlanta, Georgia..

orth Hollywood, California.

Rockville, Maryland. ..Rolling Meadows,
iflinois. Their complete

addresses are listed abave

“Service Only 878
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