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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
Jactory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States National
Institute of Standards and Technology (formerly National Bureau of Standards), to the extent allowed by that
organization’s calibration facility, and to the calibration facilities of other Intemational Standards Organization
members,

WARRANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of one year from date of shipment.
Duration and conditions of warranty for this product may be superceded when the product is integrated inte (becomes a part of) other HP
products. During the warranty period, Hewiett-Packard Company will, at its option, either repair or replace products which prove to be
defective,

For warranty service or repair, this product must be retumned to a service facility designated by Hewlett-Packard (HP). Buyer shall prepay
shipping charges to HF and HP shall pay shipping charges to retumn the product to Buyer. However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with a product will execute its programming instructions when properly
installed on that product. HP does not warrant that the operation of the product, or software, or firmware will be uninterrupted or esror free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, Buyer-supplied products or
interfacing, unauthorized modification or misuse, operation outside of the environmental specifications for the product, or improper site
preparation or maintenance.

The design and implementation of any circuit on this product is the sofe responsibility of the Buyer. HP does not warrant the Buyer's circuitry
or malfunctions of HP products thit result from the Buyer's circuitry. In addition, HP does not warrant any damage that occurs as a resuit
of the Buyer's circuit or any defects that result from Buyer-supplied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

NOTICE

The information contained in this document is subject to change without notice. HEWLETT-PACKARD {HP) MAKES NO WARRANTY
OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HP shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance or use of this material. This document contains
proprictary information which is protected by ight. Al rights are reserved. No part of this document may be photocopied, reproduced,
or translated to another language without the pnior written consent of Hewlett-Packard Company. HP assumes no responsibility for the use
or reliability of its software on equipment that is not furnished by HP.

Restricted Rights Legend

Use, duplication, or disciosure by the Government is subjeet to restrictions as set forth in subdivision {(b)(3)(ii} of the Rights in Technical
Data and Computer Sofrware clause at 52.227.7013. Hewlett-Packard Company; 3000 Hanover Street; Palo Alto, California 54304

Herstellerbescheinigung

Hiermit wird bescheinigt, dass dieses Gerdt/Systern HP 447894 in
Ubereinstimmung mit den Bestimmungen von Postverfiigung
1046/84 funkentstort ist. Der Deutschen Bundespost wurde das
Inverkehrbringen dieses Gerdtes/Systems angezeigt und die
Bercchtigung zur Uberprfung der Seric auf Einhaltung der Be-
stimmungen eingerdumt.

Zusatzinformation fiir Mess- und Tesigerdie:

Werden Mess- und Testgerdte mit ungeschirmten Kabeln
und/oder in offenen Messaufbauten verwendet, so ist vom
Betreiber sicherzustelien, dass dic Funk-FntstOrbestimmungen
unter Betricbsbedingungen an seiner Grundstiicksgrenze ein-
gehalten werden.

Manufacturer's Declaration

This is to certify that the equipment HP 44789A meets the radio
frequency interference requirements of Directive FIZ 1046/34.
The German Bundespost has been notified that this equipment
was put into circulation and has been granted the right to check
the product type for compliance with these requirements.

Additional Information for Test and Measurement Equipment:
If test and measurement equipment is operated with unscreened
cables and/or used for measurements on open set-ups, the user has
to assure that under operating conditions the Radio Interference
Limits are still met atf the border of the user's premises.



Printing History

The Prin!in%ﬁstory shown below lists all Editions and Updates of this manual and the printing date(s). The first printing of the manuzl is
Edition 1. The Edition number increments by 1 whenever the manual is revised, Updates, which are issued between Hditions, contain
replacement pages to correct the current Edition of the manual, Updates are numbered sequentially starting with Update 1. When a new
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Trademark Information
GW-BASIC® is a U.S. registered trademark of Microsoft Corporation.
Smartmodem™ is a trademark of Hayes Microcomputer Products, Inc
Micropatch™ is a trademark of DATATRAN Corporation.

Safety Symbols
Instruction manual symbol affixed to I~ Altemating current (AC).
‘ﬁ product. Indicates f:hat thcf_us\c.;}r must
refer to the manual for specific Warning — .
or Caution information to avoid personat === Direct current (DC).

injury or damage 1o the product.
5 Indicates hazardous voltages.

1 Indicates the field wiring terminal that

must be connected to earth ground before Calls attention toa procedure, practice,or

operating the equipment —protects WARNING  condition that could cause bodilyinjuryor
against electrical shock in case of fault, death.
Frame or chassis ground terminal —typi- Callsattention to a procedure, practice, or
& on .1 cally connects to the equipment’s metal CAUTION condition that could pnss:.g}!y cause
frame. damage to equipment or permanent loss
of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, ud repair of this product. Failure to
comply with these precautions or with speclfic warnings elsewhere in this manual viclates safety standards of design, rmanufacture, and
intended use of the product. Hewletl-Fackard Company assumes no linbility for the custumer’s failure to comply with these requirements.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible safety earth ground
must be provided from the mains power source to the produet input winng terminals or supplied power cable.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases or fumes,

For continued protection against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type.
DO NOT use repairéd fuses or short-circuited fuseholders.

Keep away from live circuits: Operating personnel must siot remove equipment covers or shields. Procedures jnvolving the removal of covers
or shields are for use by service-trained personne] oply. Under certain conditions, dangerous voltages may exist even with the equipment
switched off. To avoid dangerous electrical shiock, DO NOT perform procedures involving cover or shield removal unless you are qualified
to do so.

DO NOT operate damnged equipment: Whenever it is possible that the safety protection features built into this product have been impaired,
cither through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the product unti safe operation
can be verified by service-trained personnel. If necessary, return the product to a Hewlett-Packard Sales and Sexvice Qffice for service and
repair to ensure that safety features are maintained.

DO NOT service or adjust glane: Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional hazards, do not install substitute parts or
perform any unauthorized modification to the product. Return the product to a Hewiett-Packard Sales and Service OQffice for service and
repair to ensure that safety features are maintained,



Contents

Intreduction _
Manual Contents . . . . . . 0 it it e e i e e e e e e 1-1
The RS-232C Interface Standard . . ... ... .. o i 1-1
The RS-422Standard . . . . . . . . . i e e e e 1-2
HP 44789A AccessoryDescription . .. .. . . ... .. L o o 1-3
Installing the HP 44789A
Imtroduction . . .. . o0 i i it i e e e e e 2-1
Installaion . . . . . o e e e e e e e e e 2-1
Cables . . . .. e e e e e e e 22
Sample PrOgrams . . . . . i i i i i e e e e s e e e e 2-4
HP 44780A Test Program . . . . v v v i v i e e e e e it nnan o 2-5
HP Vectra PCor PC/XT/AT Programm . ... oo i i i v i i oo e v e 2-5
HP 9000 Series 200/300 using the Built<in Serial Port ... .. ... ... ... ... 2.5
HP 9000 Series 200/300 with the HP 98628A Datacomm Interface .. ... ... 2.9
Reconfiguring the RS-232CPort .. ... oo i e e 29
Usingthe RS-422Port . . . . . .. . i i e e e e e 2-30
Using the HP 44789A
Introduction . . . 0 v vt i e e e e e e e e e e 3.1
Programming the HP 44780A . . . . . .. ... ... i 31
Default Seftings . . . . . . .. i e e 31
Setting up SERIAL, MODE and PROTOCOL ... ... ...... ... ...... 32
Programming the HP 3852 through the HP44789A . .. . ... .. ... ... . ... 33
UsingaTerminal . . . . . ... .. . . e e 33
Usingthe HP Vectra PCor PC/XT/AT .. .. . .. o i i i i i it e oo 3-3
UsingaModem ... ... .. . i e 33
Using the HP 9000 Sertes 200/300 Computers . . . ... ... . v vt 3-4
Using the HP 44789A for Printers or other Slave Devices . . . . ... .. .. ... 3-4
Command SHIIMATY . . . v v v vt v it et i bt e e e e 3-5
Common Commands ... ... ... i e 3.5
1 3.5
2 2 3-3
1 23 3-5
L 3.5
Configuration Commands . . . . ... ... .. ... .. 3-6
01 2 O 3-6
ENABLE/DISABLERCVR . .. ... ... . i i, 3-6
ENABLE/DISABLEXMIT . ... ... ... .. ... ... e 3-6
INBUF . i it e e e e e e e 36
TN R e et e e 3-7
MODE . .. it e e e e e e e 37
NPE R . it it s e e e e e e e e e e 3-8
OUTBUF . .. ittt e s ettt s e i e e 3-8
PROTOCOL . . ittt it it s e e e e e i e et e e 39
RIS o e e e e e e e e e e 3-9
STORE CONE . it sttt e e et et i e et e e 3-10



THRESH . ... e e e s e 3-10

ProgrammingCommands . ... . .... ... ... ... v, 3-10
CLRIN/CLROUT . . . o i e e e e e e e e e e s e e e e 3-10
BREAK . it e e e e e e e 3-10
DEST IS . e e 3-10
ENABLE/DISABLESRQBREAK ... ... ........... ... 310
ENABLE/DISABLEDCLBREAK . . ... ... .. iiin.. 3-10
ENABLE/DISABLEINTR . ... ... . i, 3-10
ENTER . .t e e 311
INTR? e e e, 3-11
ONINTR . e e e e e e 3-11
OU T PUT . e e 3-11
READ ... e 31
SERIAL . . e e 312
TIMEOUT . . . e e e e e 312
WRITE . . . e e 3-12
XRDGS . e 312

Additional Programming Commands . .. ... ..................... 3-13

Multi-tasking Commands . ... ........ ... .. ... . . ... ... 3-13

Data Flow Control Diagrams . . .. ... .. .. ... .. ... .. u..u... 3-13

PROTOCOLNONE . ... e i 313

PROTOCOLXON/XOFF . ... ittt it e e e e i 3-14

PROTOCOL CTRL (Hardware) . ... ..... ... i, 3-14

PROTOCOLBOTH . . ... . e e e e, 3-15

Troubleshooting RS-232C Connections . . . . . ..o v i v v it n e e e e 3-15

Usingthe READ Command . ... ............ 0.0, .. 3-16

Signal Levelsand LogicStates . ... ............... ... ....... 3-16

Commard Summary Quick Reference Al



1

Introduction






Manual Contents

The RS-232C
Interface Standard

Introduction

This Configuration and Programming Manual contains three chapters, an index
and Appendix A. The contents of the chapters are the following:

Chapter 1 - Introduction summarizes the contents of the manual, gives a brief
description of the RS-232C and RS-422 standards, and provides an overview of
the HP 44789A RS-232C/RS-422 Serial Interface Accessory.

Chapter 2 - Installing the HP 44789A shows how to install the HP 44789A in the
HP 3852 mainframe. A section on cables is included. Chapter 2 also contains
sample programs for various configurations to ensure that a data link is
established. The final section describes non-standard RS-232C configurations.

Chapter 3 - Using the HP 44789A provides the command set for the HP 44789A.
Chapter 3 also provides data flow control diagrams which show the handshaking
decision tree for the different PROTOCOLs. The final section is a
troubleshooting guide for RS-232C interfaces.

Appendix A is a Command Summary quick reference.

The RS-232C interface is a standard from the Electronic Industry Association
(E1A) titled “Interface Between Data Terminal Equipment (DTE} and Data
Communications Equipment (DCE) Employing Serial Binary Data
Interchange”. Briefly, the R8-232C provides a system whereby computers
(DTEs) can communicate with other computers as well as modems, printers and
other peripherals (DCEs).

The EIA RS-232C standard sets guidelines for the following four elements:

Electrical Signal Characteristics describes the electrical signals and levels
which are allowed or required.

Interface Mechanrical Characteristics (Connectors) describes the physical
connection. The most common used connector is the DB-25 connector.
Functional Description of Interchange Circuits names and describes the
electrical signal functions, as well as specifying which pin these functions
will be on. There are 21 of these assigned pins, although most RS-232C
implementations only use eight of them. The HP 44789A RS-232C interface
uses up to 10 of these pins, depending on the application.

Standard Interfaces for Selected Commaunication System Configurations
describes some common modem-to-terminal connections.
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The RS-422
Standard

1-2 introduction

Any two devices which are “RS8-232C compatible” should connect together and
operate without any modifications. Unfortunately, the standard was designed
specifically to connect terminals with modems, so using RS-232C to connect any
other peripheral is in itself a deviation from the original purpose. The problem is
further compounded because different manufacturers interpret the functions of
the handshake lines differently. Fortunately there are many de facto standards
for the R$-232C, The HP 44789A implements most of these de facto standards.
If you are trying to connect any device other than those specifically isted in this
manual, you may have to refer to Chapter 3, Troubleshooting RS-232C
Connections. The Troubleshooting section also contains information on signal
levels and the corresponding logic states. Table 1-1 shows the most commonly
used pins in an RS-232C connection.

Table 1-1. R8-232C Standard

Pin Input/Qutput Description
2TxD 0 Transmitted Data
I RxD I Received Data
4 RTS O Request To Send
5CTS I Clear To Send
6 DSR I Data Set Ready
7 Common
8CD 1 Data Carrier Detect
20DTR O Data Terminal Ready

The RS-422 interface uses two separate wires for each data signal. Each bit is
defined according to the voltage difference between the two lines, rather than
between a single line and ground. This minimizes the problems associated with
varying ground potentials. This also means that any transmission-induced
voltages affect both lines equally, so that the relative difference between the two
lines is unchanged. This technique is called balanced transmission.

The major advantages of RS-422 connections are higher data rates and much
longer transmission distances. There are no control lines for RS-422 interfaces,
s0 therefore there is no hardware handshaking. Table 1-2 shows the RS-422 pin
assignments. Some manufacturess reverse the logic state, and + and — are
reversed. For those situations, you will have to use a cable which reverses pin 1
with pin 2 and pin 3 with pin 4.

Table 1-2. R5-422 Pin Assignments

Pin Input/Cutput Description

Transmitted Data --

Transmitted Data 4+

Received Data ~

Received Data +

njfijta i

Ground




HP 4478SA
Accessory
Description

The HP 44789A RS-232C/RS-422 Serial Interface Accessory allows the HP 3852
to communicate with a host computer, peripherals, or other instrumentation. It
can be configured to operate a slave device or for full-duplex (two way data
transfer) communication. The HP 44789A can also be configured to work with
9600 band modems which use RTS as a reverse Clear To Send. The HP 44789A
can serve as a programming port for the HP 3852. The HP 44789A can only be
used with HP 3852 ROM set version 4.0 or later, To determine the ROM set on
your HP 3852, use the IDN? command.

You can install multiple HP 44789A modules in your mainframe to allow serial
communication with many devices; however, only one HP 44789A can serve as a
programming port for the HP 3852, You can use the HP-IB and the HP 44789A
as programming ports at the same time. This allows both a local host computer
and a remote computer to send commands and recetve data,

The HP 44789A allows both software and hardware handshaking to contro! the
flow of data through the RS-232C port. Standard cables and connectors can be
ordered from HP Direct Marketing (1-800-538-8787) for most applications. In
addition, you can jumper the pin-outs on the RS-232C interface for
non-standard connections. There is a constant high pin and a constant low pin
whick can be used to assert or deassert lines on a custom cable.

The 25 pin RS-232C connector and the 9 pin R8-422 connector are in logical
parallel. It is not possible to communicate through both connectors at the same
time. The RS-422 interface does not use hardware handshaking, so
PROTQCOL must be set o NONE or XON; see Chapter 3. Table 1-3 lists the
features of the HP 44789A.

Table 1-3. HP 44789A Feaiures

One port Operating either as an RS-232C interface through the
25 pin connector or an isolated RS-422 interface
through the 9 pin connector.

Baud rate Software selectable 300 baud to 19.2 Kbaud.

Parity Software selectable (even, odd, none).

Byte length Software selectable (7 or 8 bits).

Handshaking XON/XOFF and Hardware (CTRL).

Buffering Up to eight Kbytes on both input and output.

Interrupt Buffer conditions, transmission errors, timing and/or
user selected character,

EEPROM Storage of selected settings. Settings stored in
HP 44789A EEPROM (Electrically Erasable
Program- mable Read Only Memory) are used at
power on/reset.

introduction 1-3



Figure 1-1 shows a typical installation of the HP 44789A. The remote computer
system can be used for monitoring or programming the HP 3852,

HP 38524
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Figure 1-1. Typicai installation
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Installing the HP 44789A

Introduction This chapter shows how to install the HP 44789A in the cardcage, and describes
the cables which conaect the RS-232C interface to the peripherals. Sample
programs are provided so that you can verify the handshaking and data flow are
working properly. The next section shows how to reconfigare the pins on the
RS§-232C connector for non-standard RS-232C interfaces. The final section
describes how to use the RS-422 port.

Installation Figure 2-1 shows how to install the HP 44789A module into the HP 3852
cardcage.
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installing the Accessory

1. Line up the rit;%es on the top and bottorn ralis of
the accessory with the slot guides to ihe left of the siot
number on the mainframe. TP RIDGE

2. Slide the accessory in ta the slot and press firmly to
lock the accessory in the slot. You will hear a click
whsn the accessory tocks.

RELEASE
LEVER

DBE2IMAHTERT 2.

®

—
@ :

Figure 2-1. Installing the HP 44789A
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Cables

To connect a peripheral device to the HP 44789A, you must have the proper
cable. In addition to having connectors of the proper gender (male or female)
on both ends of the cable, the internal wiring of the cable must be correct. For
example, when the HP 44780A is connected to a modem (DTE to DCE), pin 2 is
wired to pin 2 and pin 3 is wired to pin 3, whereas when the FHP 44789A is
connected to a PC (DTE to DTE) then pin 2 is wired to pin 3 and pin 3 is wired
to pin 2. In most cases, if the gender of the connectors is correct for the desired
connection then the wiring is also correct. If you are not certain you have the
proper cable and problems occur, consider the cable as a possible source of the
trouble.

The RS-232C port on the HP 44789A is almost identical to the DTE R$-232C
port on a PC/XT/AT, If you are connecting a printer or other slave device, the
same cable which is recommended for connecting it to a PC should work with
the HP 44789A. You can also connect devices which use the 9 pin (DB9)
connector if you use the proper 25 pin to 9 pin cable.

Table 2-1 lists cables, adapters and a reference book on RS-232C
communications. If you do not have the necessary items available, you may
purchase them from HP Direct Marketing (1-800-538-8787).

Table 2-1. RS-232C Products

Product Bescription Order Number
HP 98628 Cable Modem (U.S.) 13222N
S50M - 25M pin
HP Vectra PC Printer 13242G
HP 447894 Cable 25M - 25M pin
HP Vectra PC 9FM - 25M pin 24542G
HP 44789A Cable
HP 9000 Series 200/300 Printer 13242G
HP 44789A Cable 25M-25M pin
Micropatch Wiring 922041
Adapter (Male-Male)
Micropatch Wiring 92204K
Adapter (Male-Female)
Micropatch Wiring 922041
Adapter (FM-FM)
Book The RS-232C Solution’ 92234X

1 Joe Campbell, The R$-232C Solution (SYBEX, inc. 1584)
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Table 2-2 shows the connector pin description for connecting a HP Vectra PC
to the HP 44789A using a 13242G cable or a 24542G cable. Figure 2-3 shows
the connector pin description for connecting a Hayes Smartmodem™ to the HP
44789A using a 13242N cable.

Table 2-2. Connector Pin Description—HP Vectra PC
and HP 44789A

HP 44789A Signal Description PC/XTIAT 9pin | 25pin
Name  Pin Direction Name (DEY [DB25
XD |2 data from HP 3852 to | —» RXD 2 3
PC
RXD |3 data from PCto HP |« TXD 3 2
3852
DTR |20  |Data Terminal Ready | » CTS 8 5
Crs |5 Clear To Send “« DTR 4 20
RTS 14 Request To Send -> DCD 1 8
DCD |8 Data Carrier Detect | = RTS 7 4
GND {7 signal ground NA GND 5 7
RI 22 Ring Indicator e RI 9 22
DSR (6 Data Set Ready - DSR 6 6

instailing the HP 4478%A 2-3



Sample Programs

2.4 Installing the HP 44788A

Table 2-3. Connector Pin Description
Hayes Smartmodem™ and HP 44789A

HP 44789A Signal Description Direction | Hayes Modem
Name  Pin Name Pin
GND i1 Chassis ground NA GND |1
TXD |2 data from HP 3852 ~» TXD |2
RXD (3 data from modem to HP 3852 - RXD |3
DTR 20 Data Terminal Ready - DTR 20
CIs |3 Clear To Send - CIS |5
DCD |8 Data Carrier Detect < DCD |8
GND 7 signal ground NA NA GND
RI 22 Ring Indicator - RI 22
(can interrupt HP 3852 on edge)
DSR |6 Data Set Ready - DSR |6
RTS |5 Requoest To Send - RTS |5

The following sample programs verify that the HP 44789A is properly installed,
and that your computer is communicating through the HP 44789A. The first
program is a simple test program for the HP 44789A. The second program is for
an HP Vectra PC or other PC/XT/AT equipped with a serial data
communications port. The third is for an HP 9000 Series 200/300 computer
using the buili-in RS-232C interface. The fourth program is for an HP 9000
Series 200/300 computer equipped with an HP 98628 Datacomm interface.

Before running the sample programs, you must verify that the MODE and
PROTOCOL are the same for both the HP 44789A and the computer you want
to connect. MODE sets the baud rate, parity, number of data bits and number of
stop bits. PROTOCOL sets the handshaking for the control lines. The factory
default settings for MODE and PROTOCOL are:

MODE 300 baud, no parity, 7 data bits, 2 stop bits

PROTOCOL NONE (Sends whenever bytes are in the output buffer.

No overflow protection on the input buffer.)

These defanlt settings are almost identical to those on most PC/XT/AT
computers. To determine the settings on your computer, refer to the RS-232C
Serial Interface section in your computer manual. If you have previously stored
different MODE and PROTQCOL settings in the HP 44780A EEPROM, use
the MODE, PROTOCOL and STORE CONF commands in Chapter 3 to
reconfigure the settings,



HP 44789A Test This program tests the HP 44789A. The HP 3852 transmits the data through pin
Program 2 (TxD) on the RS-232C port, and receives it through pin 3 (RxD). The HP 3852
monitor then displays the data.

Conpect pins 2 and 3 on the HP 4478%A RS8-232C connector. You can use any
small wire to connect these pins on the connector panel of the HP 44789A.
Enter the instructions from the HP 3852 front panel.

SERIAL IS NONE

RST ! Reset the card

PROTOCOL NONE USE 400 I The HP 447894 in slot 4
INTEGER | ! Declare integer variable
QUTPUT 400 123 ! Output a number to slot 400
ENTER 400 ! Enter data to variable {
DISP I { Display variable I (123)

HP Vectra PC or  The following GWBASIC® program for the HP Vectra PC or 2 PC/XT/AT
PC/XT/AT Program computer uses the internal HP 3852 clock to return the number of seconds past
midnight. Enter the following commands on the HP 3852 front panel before
ruaning the program.,

SERIAL IS USE < chan > ! Sets HP 3852 for serial
communication through HP
447804 in designated slot

RST ! Reset HP 3852 with stored
configuration

When the HP 3852 is set up for serial communication, enter the following
program in the PC:
10 OPEN “COM1:300,N,7,2" AS #1
20 PRINT #1,'TIME;"
30 INPUT #1,T
40 PRINT “HP 3852 SECONDS PAST MIDNIGHT ";T;" SECONDS"
50 END

HP 9000 Series  To use the HP 9000 Series 200/300 built-in serial port you must use the PACE
200/300 using the option under ;hc MthE command. PAC;?, insertsb tli;éays belgwean the data
4o : bytes coming from the HP 3852A so that the input buffer in the Series 200/300
Built-in Serial Port does not overflow. This aliows the Series 2007300 sufficient time to remove a
byte of data from the serial interface andfor change handshake lines before the
next byte is sent.

GW-BASIC is U.S. registered trademark of Microsoft Corperation.
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2-6 Instailling the HP 4478%A

USE 400

RTS ON

DTRIN

MODE 19200 NONE 7 2 .001

PROTOCOL CTRL 10 15
STORE CONF
SERIAL IS USE 400

RST

10

20 CONTROL 9,3;19200

30 CONTROL 94,32 +0+4+2 70

40 ON ERROR GOTO Error

Enter the following commands from the front panel of the HP 3852 before
running the program,

! HP 447894 is in slot 4
! Required for Series 200/300
! Control input to the HP 3852

! Baud 19200 no parity 7 data
bits 2 stop bits PACE 1 sec

! Hardware handshaking,
buffer limits 10 and 15

! Store in EEPROM

! Sets HP 3852 for serial
communication through HP
447894 in designated slot

! Reset the HP 3852 with stored
configuration

The following program is for the HP 9000 Series 200/300. It prints seconds after
midnight and the Julian date and time from the HP 3852 real time clock. If an
error occurs, the program prints the type of error detected.

! Program for HP 9000 Series
2001300 with built-in serial port

! Set baud rate
! Set up data frame format
! Set up error checking

50 OUTPUT 9;"SET TIME 0;SUB A; TIME; TIMEDATE; SUBEND" /.4

60 WHILE 1

70 QUTPUT 9;"CALL A"
80 ENTER 9,A

90 ENTER 9;B

100 PRINT A,B

110 END WHILE

120 GOTO End

130 ERROR:

140 STATUS 8,10;ERR

subroutine to reset clock and
output data

! Set up endless loop

HIf ERROR then display cause

150 IF BIT (ERR,1) THEN PRINT “OVERRUN"
160 iF BIT (ERR,2) THEN PRINT “PARITY”
170 IF BIT {(ERR,4) THEN PRINT “BREAK"
180 IF BIT (ERR,3) THEN PRINT “FRAMING"

180 END:
200 END



HP 9000 Series

200/300 with the HP

98628A Datacomm
Interface

The following program sets up the HP 9000 series 200/300 computer for
communication with the HP 3852 through the HP 98628 Datacomm interface.
The program first checks to see if there is data in the queue. Then it checks to
see if there have been any errors since power on or resct. If there are no errors
the program will print cut the HP 3852 model number, the HP 3852 ROM
revision number, and the HP 44789A slot number. There is more information on
communications settings in the datacomm section of your HP 9000 Series
200/300 “BASIC Interfacing Techniques” manual.

Enter the following command from the front panel of the HF 3852

SERIAL IS USE 400 ! Prepares HP 3852 for serial
communication through the
designated channel

RST ! Reset HP 3852 with stored
configuration

Enter the following program in the HP 9000 Series 200/300.

10 CONTROL 20,01 ! Reset HF 98628 serial card

20 CONTROL 20,3;13 ! Set sertal card for
asyncronous communication

30 CONTROL 20,14;3 I Set control block mask for
EOL and Prompt

40 CONTROL 20,150 ! No modem line connection
notification

50 CONTROL 20,160 ! Disable connection timeout

60 CONTROL 20,17;0 ! Disable no activity timeout

70 CONTROL 20,180 ! Disable lost carrier timeout

80 CONTROL 20,190 ! Disable transmit timeout imii

90 CONTROL 20,207 ! Set transmission speed to 300

_ baud

100 CONTROL 20,21;7 I Set receive speed 10 300 baud

110 CONTROL 20,22;0 ! Protocol handshake disabled

120 CONTROL 20,23;0 ! Hardware handshake off

130 CONTROL 20,2466 ! Remove protocol characters
except EOL. Change errors o
underscores

140 CONTROL 20,26;17 ! Reset protocol handshake.
Default DC1

150 CONTROL 20,2719 ! Reset protocol handshake.
Default DC3

160 CONTROL 20,28:2,13,10 ! Set ECL to 2 characters
CR,LF

170 CONTROL 20,31;1,17 ! Set prompt sequence to 1
character DC1

180 CONTROL 20,34;2 ! Set data length to 7 bits per
character

180 CONTROL 20,35;2 i Set stop bits = 2

200 CONTROL 20,36;0 ! Set parity = none _

210 CONTROL 20,37;0 ! Reset inter-character time gap.
Default=10

220 CONTROL 20,39;4 ! Set break time. Default = 4
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230

240
250

260

270 OUTPUT 20;"VREAD 1"

280 FOR1 = 1TO 30
290 STATUS 20,5A
300 STATUS 20,25;B
310 PRINT [LA,B

320 WAIT 1

330 NEXT |

340 ENTER 20,A3%

350 DISP A%

360 QUTPUT 20;"IDN?"

370 ENTER 20:A%

380 ENTER 20:X%

390 ENTER 20;Y$%
400 ENTER 20;Z2%

410 DISP A$ X$,Y$,Z$
420 END

! Al instructions to this point
are to prepare the HP 98628
for profocol none 7 data bits no
parity and 2 stop bits.

'

! The following routine checks
serial communications.
Variable A is status (either 1, 2,
or 3). Variable B holds the
nurnber of errors received since
power on or reset. A value of 0
Means Ro ervors.

!

! Returns HP 3852 model
number, ROM revision, and
slot number



Reconfiguring the
RS-232C Port

You can change the pin out on the RS-232C port to work with any peripheral
which uses an unusual or non-standard implementation of the RS-232C
standard. Signals from the HP 44789A (RTS, CTS, etc.) can be ronted to
another pin. A pin can be connected to a pin, which effectively jumpers the
RS-232C port on the peripheral. You can connect a constant high or a constant
low to a pin to assert or deassert a line on a custom cable. Table 2-4 lists the
HP 44789A RS-232C pin assignments.

Table 2-4. RS-232C Pin Assignments

Pin /O Circuit

1 NA Protective Ground

2 O Transmitted Data

3 | Received Data

4 O Request To Send

5 1 Clear To Send

6 I Data Set Ready

7 NA Logic Ground

8 1 Carrier Detect

18 NA RS-232C low (~12V)
20 O Data Terminal Ready
22 i Ring Indicator
25 NA RS-232Chigh { +12 V)

To change the pin out, first cut the jumper, bend the end up, and then wire-wrap
to the desired pin. See Figure 2-2. It may be simpler to use a Micropatch™
wiring adapter, listed in Table 2-1.

JHE IS

| SR 1

BESRIP/44763 F. 2.2

Figure 2-2. RS-232C Jumpers
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The 9 pin connector on the HP 44789A is for RS-422 communication. The data
lines on the RS-422 port and the RS-232C port are in logical parallel, so you can
not use both ports at the same time. Also, RS-422 communication does not use
control lines, so you must set PROTOCOL to NONE or XON. Enter the
following commands throngh the front panel of the HP 3852,

USE 400 FHP 44789A isin slot 4

MODE <baud >, <parity >, <data bits >, <stop bits > ! Ensure these
vaiues are the same as the
peripheral’s RS-422 values

PROTOCOL NONE or XON ! See Chapter 3

STORE CONF ! Store configuration in
EEPROM

SERIAL IS USE 400 I Identify the channel that is the
serial port

RST ! Resets the HP 3852 with
stored values

The HP 3852 is now ready to communicate through the RS-422 port on the HP
44789A. Table 2-5 shows the RS-422 pin assignment.

Tabie 2-5. RS-422 Pin Assignments

Pin Input/Qutput Circuit
1 0 Transmitted Data —
2 0 Transmitted Data +
3 I Received Data —
4 1 Received Data -+
5 Ground

A common error in RS-422 cables is reversed + and - leads. If the peripheral
you are connecting uses reverse polarity logic states, or the cable is for reverse
logic but the peripheral is normal logic, you will have to reverse the leads.
Change the lead for pin 1 with pin 2, and the lead for pin 3 with pin 4.
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Using the HP 44789A

This chapter begins with a description on how to program the HP 44786A. The
default settings are listed next, followed by a section on setting SERIAL,
MODE and PROTQCOL for the desired application. Next are sample
programs which show how to use various types of computers to program the HP
3852 through the HP 44789A interface. The following section describes the
commands, and the last section is a troubleshooting guide for RS-232C
interfaces.

There are four types of commands for the HP 44789A: Common Commands,
Configuration Commands, Programming Commands and Multitasking
Commands. Common Commands are not card specific. They can reset, test,
select, or identify any card in the system. Configuration Commands set the data
rate, data format, pacing protocol, and buffer size. Programming Commands
concern data handling by the sender or receiver. Multi-tasking Commands are
HP 3852 commands which can be used if the HP 44789A is used as a
programming port for the HP 3852,

Program the HP 44789A the same as you would any other card in the HP 3852.
$pecify the slot number, then enter the commands. When you initially set up any
of the Configuration Commands, use the STORE CONF to save the
configuration in EEPROM. That way, if the HP 3852 should lose power or be
reset the HP 44789A will be properly configured.

You can program the HP 44789A directly from a computer which is
communicating through the HP 44789A with one exception. To change MODE
and PROTQCOL you must first put the commands in a subroutine, then call the
subroutine. Otherwise, as soon as the HP 44789A receives the MODE command
it changes the settings and breaks the communication link. After you call the
subroutine you must then change the settings on the computer to match the new
settings before you can reestablish the communication fink.

Table 3-1 shows the factory-set defauit settings for the HP 44789A. Once you
use the STORE CONF command, the settings stored in EEPROM will be used
at power on or reset. If you should lose the contents of EEPROM the HP
44789A will revert to the default settings at power on or reset.
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Table 3-1. Default Seltings

MODE 300 Baund, NO Parity, 7 Data Bits, 2 Stop Bits
PROTOCOL NONE

INBUF 1024 Bytes
OUTBUF 1024 Bytes

RTS ON

DTR ON

THRESH IN 512 Bytes
THRESH OQUT 512 Bytes

NPER 4 Character periods
ENABLE XMIT

ENABLE RCVR

INTR 0

Setting up SERIAL,

To establish a communication link between the HP 3852 and a peripheral, you
must designate where the link is located (SERIAL), what the data frames will
look like (MODE), and how the data flow will be controlled (PROTOCOL).
SERIAL is stored in non-volatile RAM in the mainframe and will be used at all
subsequent resets or power-ons, MODE and PROTOCOL are stored in the HP
44789A EEPROM with the STORE CONF command,

MODE and PROTOCOL are set up at reset or power-on with the values stored
in EEPROM. If there are no values in EEPROM, the default settings in Table
3-1 are used. These values must be the same as those used by the peripheral.




Programming the
HP 3852 through
the HP 44789A

Using a Terminal

Using the HP Vectra
PC or PC/XT/AT

Using a Modem

You can use any terminal or computer with an RS-232C or an RS-422 interface
to program the HP 3852 through the HP 44789A. Once you have established the
communication link and designated a specific HP 44789A as a programming
port, any programs or commands entered through that port go directly to the
HP 3852,

A terminal or computer running terminal-emulation software acts as a remote
extension of the keyboard for the HP 3852. Characters which are typed on the
keyboard are accepted by the HP 3852, If those characters form programs or
commands, those programs or commands are executed. BACKSPACE and
RECALL are not implemented. Also, error messages are not automatically
returned to the terminal. ¥f you do not get a response from the HF 3852, then
enter the error query command, ERRSTR?. The HP 3852 will send the contents
of the error storage to the terminal.

You can use the HP Vectra PC or any PC/XT/AT compatible to program the
HP 3852 through the HP 44789A. The sample program in Chapter 2 shows how
to establish the communication link. Use any BASIC that runs on a PC/XT/AT.
The following program is written in GWBASIC®.

10 OPEN “COM1:300,N,7,2" AS #1 ! Sets the MODE for PC

20 PRINT #1,"1D7? 400;" ! Queries slot 4 for ID

30 INPUT #1,A% ! Returns siot ID

40 PRINT “HP"A$ !C I})zi.;«plays HP 447894 ID on

50 END

A modem allows you to communicate over long distances, generally with a
telephone connection. Using a modem with a terminal or a computer with
communication software is very similar to operating with a direct connection.
The only difference is dialing and hanging up. Your modem manual will bave
information on how this is done.

The following program for the HP Vectra PC demonstrates the overhead
required for a modem. Ensure that the MODE and PROTOCOL settings are
equivalent for the computer, modem and HP 44789A. The print statement in
line 50 is not required for operation, it is there for information only.

10 OPEN “COM2:1200,N,7,2" AS #1 ! Set COM parameters and

open buffer
20 PRINT #1, "ATDT 123-4567" ! Dial phone number

30 WHILE EOF (1):WEND I Wait till something is in the

buffer

40 SOUND 32565,30:80UND 32565,1 [ Insert delay approx 1.5
seconds

50 PRINT LOC(1):ON ERROR GOTQ 30 ! Print bytes in buffer: clear
error

60 A$ = INPUTS$ (LOC(1),#1) ! Define A and set pointer

70 IF INSTR {A$, “CONNECT") = 0 THEN 30 / Identify feedback from
modem
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80 PRINT “CARRIER DETECTED”

80 PRINT #1,"RST;" ! Reset FHIF 3852

100 SOUND 32565,30:SOUND 32565,1 [ Insert delay approx 1.5
seconds

110 PRINT #1, “ID? 400;” ! Request ID of card in slot 4 of
HP 3852

120 INPUT #1,A% ! Return response from line 110

130 PRINT *  HP "A$ ! Print ID appended to HP

140 PRINT #1, “™ ™ ™ + + + ™ ™~ ~ ATHOY Get modems’ attention and
hang up phone

150 END

The HP 9000 Series 2007300 built-in serial interface requires the use of the
PACE option under MODE. The HF 98628A Datacomm interface provides full
handshaking and communication without the need for the PACE option. The
built-in serial interface requires eight lines of code to set up the HP 3852 and
two lines of code to set up the Series 200/300. The HP 98628A Datacomm
interface requires approximately 20 lines of code for the Series 200/300. The
factory defanlt settings for the HP 44789A are correct for communicating with
the HP 98628A. You must specify SERIAL IS USE <chan > on the HP 3852,

HP-IB programs will work with the HP 98628A if you change the interface
select code and address from 7XX (HP-IB) to 20 (Datacomm card). For more
information see the datacomm section in the HP 9000 Series 200/300 “Basic
Interfacing Technigues” manual.

The set-up codes for the built-in serial interface and the HP 98628A Datacomm
card are listed in Chapter 2. The following program shows how to send
commands using the HP 98628A Datacomm card.

10 ! Datacormnm setup, requires 20
to 25 lines of code, see Chapter
2.

450 ! Datacornm card setup
complete.

460 !

470 QUTPUT 20;"ADDR?" ! Requests HP-IB address

480 ENTER 20;°A ! Return address to computer

490 DISP A ! Display address on CRT

500 END

You can use the HP 44789A to operate any device which has an RS$-232C or
RS-422 interface. The RS-232C interface on the HP 44789A is almost identical
to that on a PC/XT/AT. You can use the same cable for the HP 44789A that is
recommended for a PC. If the printer uses a non-standard implementation of
the RS-232C interface, you may have to jumper the pins and/or use software
handshaking. Refer to the Control Lines section in the printer manual.



Command
Summary

Common Commands

1D?

RST

TEST

USE

The following is a summary description of the HP 44789A commands. The list is
organized alphabetically in four functional groups: COMMON COMMANDS,
CONFIGURATION COMMANDS, PROGRAMMING COMMANDS, 2 Mud
MULTITASKING COMMANDS.

Common Commands refer to the physical HP 44789A card and its location in
the HP 3852 cardcage.

Returns the accessory number (44780A).

Syntax: ID? <slot>

Resets the HP 44789A to its power-on state. Al configuration settings are
restored from EEPROM (MODE, PROTOCOL, INBUF, GUTBUF, RTS,
DTR, THRESH, NPER, ENABLE/DISABLE XMIT/RCVR, and INTR),
interrupts are disabled, and input and output buffers are cleared. When the HP
44789A is reset the HP 3852 waits until the card has passed its self-test or 2
seconds, whichever occurs first. If a timeout occurs then a self-test error is
declared. In some cases the HP 44789A may still be used, but with risk. When
the HP 44789A is an HP 3852 controller 1/O, the RST <slot> command is not
allowed if <slof> is the location of the HP 44789A,

If an EEPROM checksum error occurs, code E will be written to the HP 3852
display and the error buffer. Error messages stored in the error buffer may be
recalled with the ERRSTR? command. If code E is detected it means the
default values will be used. Set up the configuration and store it with the
STORE CONF command,

Syntax: RST <glot>

Initiates a pass/fail self-test of the accessory. It tests the backplane, interface
registers, and microprocessor ROM/RAM/EEPROM, but not the RS-232C and
RS-422 transceivers. Programmed state is preserved, but data received over the
serial interface during the test is Iost and/or causes an overrun error. If an error
is noted then a failed self-test error is logged in the error buffer and on the HP
3852 display. You may view error messages from a remote location with the
ERRSTR? command.

Syntax: TEST <slot>

Specifies the default USE channel for subsequent commands. The valid channel
format is Fxtender, Slot number, Channel number, (ESCC). Refer to your HP
3852 “Configuration and Programming Manual” for more information.

Syntax: USE <chan>
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Configuration commands refer to the identification and control of data passing
through the interface.

Determines the function or state of the DTR line. DTR may be forced to either
OFF or ON. It may be configured as the standard Data Terminal Ready (DTR
OUT). It may also be used as an input-buffer-available flag for use with many
HP products (DTR IN}.

DTR state stored in the EEPROM is used at reset or power-on. If the
EEPROM contents are lost, DTR ON is the default.

Syntax: DTR [{OFF]ON|OUT}IN}] [USE <chan>)

Enables or disables the reception of data. Upon execution of ENABLE RCVR
the input UART is cleared and prepared to receive serial data,

At reset or power-on, the state stored in the EEPROM is used. If the EEPROM
contents are lost, ENABLE RCVR is the default.

Syntax: ENABLE RCVR [USE <chan>]
DISABLE RCVR [USE <chan >}

Enables or disables the transmission of data from the output buffer. Up to four
bytes may be sent after the DISABLE XMIT command is issued. This number
depends on the baud rate and the current state of the bytes being output.

ENABLE/DISABLE XMIT state stored in the EEPROM is used at reset or
power-on. If the EEPROM contents are lost, ENABLE XMIT is the default.

Syntax: ENABLE XMIT [USE <chan >
DISABLE XMIT {USE <chan>]

INBUF < bytes> with SERIAL or USE <chan> sets the size of the input
buffer. Changing the input buffer size clears the input buffer and any pending
interrupts. If the currently set PROTQCOL THRESH thresholds are greater
than the new input buffer size, the lower and upper limits are set to 25% and
75% of the new buffer size. If the currently set input buffer THRESH threshold
is greater than the new input buffer size, the threshold is set to 50% of the new
buffer size. INBUF <byfes> with no USE < chan > defaults to the HP-IB
input buffer size command.

The maximum INBUF size is eight Kbytes, The available sizes are 256, 512,
1024, 2048, 4096 and 80192, Input buffer size stored in the EEPROM is used at
reset or power-on. If the EEPROM contents are lost, default INBUF 1024 is set.

Syntax: INBUF <bytes> [{HPIB|SERIAL |USE <chan>}]



INTR Sets the mask for the ENABLE/DISABLE INTR command. The <mask> is
the sum of all the decimal values for the selected mask. A “1" in a bit enabies
that bit; a (" disables it. All of the bits in the selected mask must be enabled -
before ENABLE INTR will generate an interrupt. You may also set a character
to test all input bytes against.

Syntax: INTR <mask> [<character>][USE <chan>}

Table 3-1. Bit Definition

Decimal Value Bit Definition
1 0 Input buffer not empty
2 1 Input buffer (THRESH
IN) threshold reached
4 2 Input buffer full
8 3 Break received
16 4 Input NPER expired
32 5 Output buffer empty
64 6 Output buffer
(THRESH OUT)
threshold reached
128 7 Cutput buffer full
256 8 Input buffer overflow
512 9 Parity error detected
1024 10 Framing error
2048 11 Receiver overrun
4056 12 Carrier detect changed
state
8192 13 Ring indicator changed
state
16384 14 Character match detect.
15 -sndefined-
MODE Selects the baud rate, parity, number of bits/character and stop bits.

Available baud rates: 300, 600, 1200, 4800, 9600, 19200

Note that 110 baud is not supported. Baud rate values within the range but not
listed are rounded up to the next higher rate. Changing the MODE of the HP
44789A during transmission may cause an €rror.

Available data lengths are either 7 or 8 bits. The number of stop bits may be
either 1 or 2. The UART (universal asynchronous receiver transmitter)
limitations prevent the use of some combinations of parity, character bits and
stop bits. Table 3-2 shows allowable parity and stop bit combinations.
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Available parity types are:

NONE no parity

IGNORE parity bit is one for output, 1gnored on input
ZERO parity bit is always zero

ONE parity bit is always one

EVEN even parity

ODD odd parity

Table 3-2. Parity and Siop Bit Combinations

Parity Data Bits Stop Bits
1 2
NONE 7 ok
NONE 8 ok ok
Parity 8 ok
other 7 ok ok

The PACE option inserts delay between the data frames in the sender, Use
PACE when the input buffer of a serial port is small and can easily overflow.
The <period> is from .001 to 60 seconds. See Figure 3-1.

e RG—232 DATA FRAME —iia ————RG-232 DATA FRAME ——

- PACE § to B0 SECONDS Lo a PACE O to 60 SECONDS -t

TESF 31

Figure 3-1. PACE

Syntax: MODE <baud >, <parity >, <data bits >, < stop bits > J[FACE
<period > },JUSE <chan>]

Sets the Number of input character PERiods that must pass with no input
received before an Input Buffer Timer interrupt will be generated, The valid
range of <periods > is 1 to 65535. At reset or power-on, the value stored in the
EEPROM is used. If the EEPROM contents are lost, NPER 4 is the default.

Syntax: NPER <periods> [USE <chan>]

OUTBUF <bytes> with no USE <chan > defaults to the HP-IB output buffer
size command. OUTBUF <bytes > with SERIAL or USE <chan> sets the
size of the output buffer. Changing the output buffer size will clear the output
buffer. If the currently set output buffer THRESH threshold is greater than the
new output buffer size, the threshold is set to 50% of the new buffer size.

Eight Kbytes is the maximum OUTBUF size. The available sizes are 256, 512,
1024, 2048, 4096 and 8192. Output buffer size stored in the EEPROM is used at
reset and power-on. QUTBUF default size is 1024 bytes.

Syntax: QUTBUF <bytes> [{HPIB[SERIAL|USE <chan>}]



PROTOCOL

Note

RTS

Selects the protocol used to prevent buffer overflows, on both input and output
of the serial interface. Available protocols are:

NONE No protocol used. Sends whenever bytes are in the
output buffer, Too much input will overflow the input
buffer,

CTRL DSR and CTS must be ON to send a character. If RTS

IN is set then RTS is set OFF if the input buffer exceeds
the upper threshold. RTS is set ON when the lower
threshold is reached. If DTR IN is set then DTR is set
OFF if the input buffer exceeds the upper threshold and
ON when the lower threshold is reached.

XON/XOFF XOFF received will halt output until XON is received.
XOFF is sent if the input buffer upper threshold is
exceeded. XON is sent when the lower threshold is
reached.

BOTH Combines CTRL and XON/XOFF modes.

To use the RS-422 interface or an RS-232C three-wire connection {Common,
TXD, RXD), set PROTOCOL to NONE or XON/XOFF. Otherwise, no output
will occur since the unconnected state of DSR and CTS is off.

When PROTOCOL CTRL, XON/XOFF, or BOTH is selected, the lower and
upper input buffer thresholds must be specified. These thresholds determine
when the control lines are enabled or disabled. When the input buffer upper
threshold is reached, THRESH turns RTS OFF (RTS IN), DTR OFF (DTR
IN), and/or sends XOFF. This tells the sending device to stop sending data. As
the HP 3852 removes bytes from the input buffer the lower threshold limit is
reached. This turns RTS ON (RTS IN), DTR ON (DTR IN) and/or sends
XON, enabling the sending device to start transmitting data again.

The lower limit must be greater than or equal to zero and less than or equal 1o
the upper limit. The upper limit must be greater than or equal to the lower limit
and less than or equal to the input buffer size. Values stored in the EEPROM
are used at reset or power-on. PROTOCOL NONE is the default value.

Syntax: PROTOCOL {NONE}{CTRL|XON/XOFF|BOTH},
<lower limit>, <upper limit >} [USE <chan >]

Determines the fanction or state of the RTS line. RTS may be set to either OFF
or ON. It may be configured as the standard Request To Send (RTS OUT). It
is also used as an input-buffer-availabie flag for use with many 9600 baud
modems (RTS IN). RTS mode stored in the EEPROM is used at reset or
power-on. If the EEPROM contents are lost, RTS OUT is the default.

Syntax: RTS [{OFF|ON|OUT|IN}] [USE <chan>]
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Stores the currently programmed state into the EEPROM. At power-on or
reset the conditions stored in the EEPROM will be set. STORE CONF
requires about 1.5 seconds to run.

Syntax: STORE CONF [USE <chan>]

Controls when bits 1 and 6 in the interrupt status are set (see INTR <mask >
command). For input, the interrupt is asserted whenever the number of bytes in
the input buffer is greater thar or equal to the threshold. For output, the
interrupt is asserted whenever the number of bytes in the ontput buffer is less
than or equal to the threshold.

Thresholds stored in the EEPROM are used at reset or power-on, If the
EEPROM contents are lost, THRESH IN 512 and THRESH OUT 512 are the
defaults.

Syntax: THRESH {IN|OUT} <bytes> [USE <chan>)
Programming commands concern what the sender or receiver do with the data.
They also allow you to control the flow of data with other programs.

Clears the input or output buffer of the specified destination. HP-IB is the
default destination (for backward compatibility). SERIAL specifies the
currently selected SERIAL IS slot.

Syntax: CLRIN [{HPIB|SERIAL|USE <chan>}]
CLROUT [{HPIB [SERIAL|USE <chan>}]

BREAX ON sends a continuous break until BREAK QFF, BREAK ONCE
sends a single break character immediately after any byte already being
transmitted is sent. This break is sent regardless of the protocol state, the
associated lines, and XOFFs.

Syntax: BREAK {OFF|ON|ONCE} [USE <chan>)

Enables the output of a command to be directed fo a desired destination.

Syntax: DEST IS {SERIAL |HPIB} [USE <chan>]

Enables/disables the sending of a break to the host computer to indicate SRQ.
This command affects only the serial programming port.

Syntax: ENABLE SRQ BREAK
DISABLE SR(Q BREAK

Enables/disables the reception of a break from the host computer to indicate
Device CLear. This command affects only the serial programming port.

Syntax: ENABLE DCL BREAK
DISABLE DCL BREAK



ENABLE/DISABLE INTR

ENTER

INTH?

ON INTR

OuUTPUT

Enables/disables the interrupts selected by the INTR command. All interrupt
conditions except input/output buffer full/empty and thresholds reached are
cleared.

Syntax: ENABLE INTR [USE <chan > |
DISABLE INTR [USE <chan > |

Takes input data from a device or file and assigns the values to variables.
Numeric characters, decimal point, +, -, & and E are valid characters for
ENTER. For further information on ENTER, see your HP 3852 Mainframe

“Command Reference Manual”,

Syntax; ENTER <path or chan> <list>

If <chan> is present, returns a 16-bit word indicating the state of all 15 of the
interrupting conditions for the channel. This word is bit mapped the same as
the INTR mask. INTR? clears the interrupt status for the serial card.
Level-sensitive conditions will be set again when the card polls its internal status.
Edge conditions (break received, character matched, error detected) will not be
set unless the condition occurs again. If <chan> is omitted, the mainframe
INTR? command is executed, returning the last channel to interrupt.

The HP 3852 BINAND and BINOR commands can be used with INTR? 1o
check the state the state of indtvidual bits.

Syntax: INTR? [<chan>]
Specifies a subroutine to be executed or run upon an interrupt from the

specified channel (for information on subroutines see the HP 3852 Mainframe
“Command Reference Manual”).

Syntax: ON INTR [USE <chan>]{CALL <sub> |RUN <sub>, <task>}

Outputs data to a specified destination. Destination can be an 1/O path name or
a device selector. For further information on OUTPUT, see your HF 3852
Mainframe “Command Reference Manual”.

Syntax: OUTPUT <path or chan> <list>
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READ

SERIAL

TIMEOUT

WRITE
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All of the connector lines are read and returned as a bit-mapped integer {the
decimal sum of the bits set to “1"; a ”1" means “set” or “on”, a “0" means "off").
Table 3-3 shows the decimal bit values.

Table 3-3. Decimai Bit Values

Bit Decimal Value Line

0 1 DSR
1 2 DTR
2 4 CTS
3 8 RTS
4 16 DCD
5 32 Rl

6 64 TXD
7 128 RXD

Syntax: READ <chan>

SERIAL QFF/ON climinates wait time for certain commands sent to some
multiplexer and switching accessories (see SERIAL command in the HP 3852
Mainframe “Command Reference Manual™).

SERIAL IS USE <c¢han> selects the serial channel that will be used as a
programming port after the next reset or power-on. SERIAL IS NONE
deselects any serial channel. Only one serial channel may be selected at any
time. Channel selected is stored in mainframe non-volatile RAM. It will be
used for all succeeding resets or power-on.

Selecting a serial channel will leave the mainframe with approximately 1250
fewer bytes of available memory.

Syatax: SERIAL [OFF|ON|IS {NONE |USE <chan > }]

Timeout is the amount of time the HP 44789A will wait between receiving
characters before declaring a timeout error. The HP 3852 timeout period is
used. The allowable timeont periods are 001 sec to infinity. A 0 represents
infinity. For further information see your HP 3852 Mainframe “Command
Reference Manual”.

Syntax: TIMEOUT <fime>

Allows you to send decimal equivalent of a desired ASCII bit pattern. The
allowable range is 0 to 255. You can send the characters as a data list or an
array. The WRITE command does not affect the index of an array. WRITE
requires 300 gscc overhead plus 80 gsec per byte. Timeout used is the present
overall system timeout. Timeouts which are an integer number allow the fastest
WRITE. The following two examples WRITE decimal 75 ( ASCILK).

WRITE 2300 75 ! ¥K” sent to slot 23



XRDGS

Additionai Programming
Commands

Multi-tasking
Commands

INTEGER 1(8)
MAT | =(75)

WRITE 2300} ! "KKKEKKKKKK" sent to slot
23

Syntax: WRITE <slot > [data list | array]

Allows you to transfer bytes from the HP 44789A, into an array. The index of the
array is automatically increased by the number of elements transferred.

The <number of bytes > determines how many bytes are sent. You can choose a
positive integer, a negative integer or 0. A positive integer transfers that number
of bytes. A negative integer transfers as many bytes as are found in the HP
44789A, up to the absolute value of the integer. A 0 transfers all the bytes in the
HP 44789A. The default value is 1.

If the array is not large enough for all of the bytes, an error is declared and no
bytes are transferred. The best way to transfer an unknown number of bytes is to
use a negative integer whose absolute value is less than the number of empty
spaces in the array. XRDGS requires 700 gsec overhead plus 180 usec per

bytes. Timeout used is the present overall system timeout. Timeouts which are
integer numbers allow the fastest XRDGS. The following examples show how to
use XRDGS,

INTEGER 1{198)

XRDGS 2300 0 INTO | ! Transfers all bytes into I If
there are more than 200, an
error is declared.

INTEGER 1{8)
XRDGS 2300 -8 INTO | ! Transfers up to 9 bytes into I

Syntax; XRDGS <slot > [aumber of bytes] INTO

There are six HP 3852 programming commands which affect the HP 4478%A.
These are: ASSIGN, ENTER, OUTPUT, PRINTER IS, PRINT and
TIMEOUT. For a complete description of these commands, see your HP 3852
Mainframe “Command Reference Manual”,

There are four HP 3852 multi-tasking commands which affect the HP 4478%A,
These commands are ABORT SERIAL, PAUSE SERIAL, PROBE and
SIGNAL SERIAL. For a complete description of these commands, see your HP
3852 Mainframe “Command Reference Manual”,
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Data Flow Control PROTOCOL commands determine which series of events will enable or disable

Dia grams data trapsmission. These sequences are called data flow control loops. Each
PROTOCOL parameter has a different data flow control loop. These loops
monitor input buffers, output buffers and coutrol lines. Some PROTOCOL
commands override control lines to enable or disable transmission.

There are four data flow control diagrams, one for eachk PROTOCOL
parameter. The diagrams describe the continuous decision process which takes
place every 0.5 milliseconds.

PROTOCOL NONE This is the simplest control loop. There are no thresholds to compare the input
data bufier count to and likewise there are no responses. SERIAL IS USE
< chan > establishes a continuous communication link.

NC HANDSHAKE FLOW LOOF

TURN ON
SERIAL DATA

ENABLE

START ON
POWER P

ASSUME  XON
HAS BEEN SENT

TURN OFF
SERIAL DATA

ET LLYRSF T4

Figure 3-2. PROTOCOL NONE Flow Diagram
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PROTOCOL XON/XOFF

The input data flow is controlled by sending XON or XOFF to the sender over
the RS-232C interface. Likewise, outgoing data is controlled by receiving XON

or XOFF from the other unit,
TURN ON -
- SERIAL DATA 1
~ ]
2N
/l \\
J/ \\ N
LAS XON SEND
\BEEN SENT, XON <on
BELOW LOWER . .
THRESHOLD A REZENED
// Y {) \“
BOWER OP o AN
| A INPUT XMt NSMABLE TxonsxoERT
T BURFER T = COMMAND $\ ReNED
\\\ \\\ /l/
N v N/
V P
AEREES D // \‘\ DISASLE faer
s ~,
“HAS XOFF SN SEND RECEIVED
< BEEN SENT,” ™ XOFF
\\ //
\\ //
N7
N
Torn oFF | 1
SERIAL DATA
IME1D} 447B%:F 25
Figure 3-4. PROTOCOL. XON/XOFF Flow Diagram
PROTOCOL CTRL There are several ways the hardware handshake may be used. The hardware
(Hardware) protocol is altered by how RTS and DTR are used. RTS and/or DTR may be

controlied by the input buffer data count or look like a standard RTS and DTR.

‘?URN ON
SERIAL DATA §

ASSERTER

HNASSERTED

WO LOOE Tk

Figure 3-3. PROTOCOL CTRL (Hardware) Flow Diagram
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PROTOCOL BOTH When both XON/XOFF and CTRL protocols are used together, the two
protocols are combined. When XON or XOFF needs to be sent to the other
unit, the hardware protocol must be completed before XON or XOFF is sent. It
is easiest to think of the XON or XOFF as being pushed into the front of the
output buffer and, when allowed by the hardware handshake, they are sent out.
DISABLE XMIT cannot stop an XON or XOFF from being sent.

AXSERTED

UHASSERTED

v
ABCME LFPEN
THRESHILD

g T R
SEHAI?PDKTA

Figure 3-5. PROTOCOL BOTH Flow Diagram

Troubleshooti ng There are four components of an RS-232C communication link through the HP
RS-232C 44789A Serial Interface Accessory. An error in any one of them will break the

. communication link. These four components, and the associated critical
Connections parameters, are:

HP 3852 (SERIAL IS USE <chan>) :
HP 44789A (MODE, PROTOCOL)
Cable (Pins wired to proper pins)

Peripheral (<baud > <parity> <data bits> <stop bits> <protocol>)

If you are using one of the peripherals mentioned in this manual, and have
verified the above four components, the communication link should work. If it
daoes not, then one of the components is most likely defective. Change the
components one at a time until you get the system to work. This will help you
isolate the defective component. If you are using a peripheral other than those
listed in this manual, see the following section.
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Using the READ
Command

Signal Levels and
Logic States

The READ command returns a bit-mapped decimal value which reflects the
state of the pins. You can use this command to determine which pins are
asserted or deasserted. If you are trying to connect a terminal or computer, set
PROTOQCOL to NONE and transmit the command BEEP; from the terminal to
the HP 3852. You should hear a beep. If you do not hear a beep, then one by
one set the control lines to ON and transmit BEEP;. There are four control
lines, so there are 16 possible combinations. Use the READ command between
each change of settings to determine if the new settings cause the terminal to
assert or deassert a line. You can also use the INTR? command to determine
changes.

When you get a character to transmit, you know which control lines the terminal
needs to transmit. You then need to find out which control lines it uses to
receive and to signal that the buffer is full, One by one set the control lines to
ON and transmit a character from the HP 3852, Use the READ command to
find the state of the bits when the peripheral is receiving data. Then use the
WRITE command to send a large array which should overflow the input buffer
on the peripheral. Use the READ command again to determine which line the
peripheral sets for input buffer full. The WRITE command will also verify full
handshaking capability.

Once you have determined the necessary handshake for the peripheral, you can
jumper the RS-232C port, use a Micropatch wiring adapter (see table 1-1),
make a custom cable or use software handshaking,

If you still cannot get your peripheral to work, check to see if TxD and RxD are
on the proper pins. The peripheral may also be using pins other than those
supported by the HP 44789A, In that case you will need a breakout box. The
book listed in Table 1-1 is an excellent reference for troubleshooting
non-standard RS-232C interfaces.

Signal level refers to the magnitude and polarity of a signal on a line. Logic state
refers to whether a given signal represents a 0 or 1 for data lines and
asserted/enabled or deasserted/ disabled for control lines. Data lines and
control lines do not use the same convention.

For an RS-232C data line, a logic 0 is represented by a voltage between +5 and
+ 15 volts for output and between +3 and + 15 volts on input. A logic 1is
represented by a voltage between -5 and -15 volts for output and between -3 and
-15 volts for input. Voltages outside of those limits represent undefined logic
states.

For R5-232C control lines, an assert/enable is represented by a voltage between
+5 and + 15 volts for output and between +3 and + 15 volts on input. A
deassert/disable is represented by a voltage between -5 and -15 volts for output
and between -3 and -15 volts for input. Voltages outside of those limits represent
undefined logic states.
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Command Summary Quick Reference

A

Common Commands:

Configuration
Commands:

Programming
Commands:

1D? <slot>
RST <gslot>
TEST <slor>
USE <chan >

DTR [{OFF|ON|OQUT|[IN}] {USE <chan>]

DISABLE RCVR {USE <chan >}

DISABLE XMIT [USE <chan>]

ENABLE RCVR [USE <chan >}

ENABLE XMIT [USE <chan >}

INBUF <bytes> [{HPIB|SERIAL|USE <chan> }]

INTR <mask > [ <characier>] [USE <chan>]}

MODE <baud>, <parity >, <data bits >, <stop bits > [PACE
< Period > J|USE < chan > |

NPER <periods> [USE <chan>]

OUTBUF <bytes> [{HPIB|SERIAL|USE <chan> }]
PROTOCOL [NONE|{CTRL|XON|BOTH}], <llimit>, <ulimit>
[USE <chan >

RTS [{OFF|ON|OUT/|IN}} [USE <chan>]

STORE CONF [USE <chan> ]

THRESH {IN|OUT} <bytes > [USE <chan>]

BREAK {OFF|ON{ONCE} [USE <chan>]
CLRIN/CLROUT [{HPIB |SERIAL|USE <chan>}]
DEST IS {SERIAL |HP-IB} [USE <chan>]
DISABLE DCL BREAK

DISABLE INTR [USE <chan >

DISABLE SRQ BREAK

ENABLE DCL BREAK

ENABLE INTR [USE <chan >]

ENABLE SRQ BREAK

INTR? [ < chan > ]

ON INTR [USE <chan>]{CALL <sub> |RUN <sub>, <task>}
READ <chan>

SERIAL [OFF|ON|IS {NONE|USE <chan>}]
WRITE < slot > [data list | array]

XRDGS < siof> [number of bytes] INTO

Information on the following commands is in the HP 3852 mainframe
programing Command Reference manual.

ASSIGN <path> TO {<chan> |*}
ENTER <path or chan> <list>
QUTPUT <path or chan> <list>
PRINTER IS <chan>
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PRINT < list>
TIMEOUT <time>

Muititasking Moulti-tasking Commands are HP 3852 mainframe commands which also
Commands: apply to the 1P 44789A, For further information, see your HP 3852 manual.

ABORT SERIAL
PAUSE SERIAL
PROBE

SIGNAL SERIAL
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Kanagawa-ku YORDHAMA 271
Tei: [045) 312-1252



2
KA
KOREA
Ssmsung Howlatt-Packard Co Lig
Dengbang Yaoeuwido Building
12.16th Floors
361 Yeoauigo-Dong
Youngdsungpo-Ku
SEQUL
Tol: 784-4686, T84-2666
Talex: 25166 SAMBAN K

MALAYSBIA

Rowlett-Packard Saies {(Malaysia}
Sdn Bhd

Gin Floor

Chung Khiaw Bank Bullding

46, Jaian Raja Laut

50350 KUALA LUMPUR

Tet: 2086555

Talex: 31011 HPSM MA

MEXICO

Hawlstl-Packard da Mexico,

SA deCV

Mants Pelvoux Ng 111

Lomas de Chapultepec

11000 MEXICO, b.F.

Tel: 5-40-62-28, 72-66, 50.25
Teiex: 17-74-507 HEWPACK MEX

NETHERLANDS
Hewlati-Packard Nederiand BV
Startbasn 16

RL-1187 XK AMSTELVEER

P.O Box 667

NL-1180 AR AMSTELVEEN

Tel: {020) 547-65 1%

Telex: 13 216 HEPA NL

NORWAY
Herwlatt-Packard Norge A/S
Osterndaten 1618
P.C. Box 34
N-1345 CESTERAAS
Tel: 0047/2/24 60 80
Tolax: 76621 hprasn

PUERTO RICO
Hewlett-Packard Pusrto Rico
101 Munoz Rivera Av

£su. Calla Ochoa

HATOREY, Pusrto Rico 00518
Tel: (B08) T54-7800

SAUDI ARABA

Wodern Electronics Establishment
Hewletl-Packard Division

PO BHox 1228

Redec Piaza, 6th Floor

JEDDAK

Tel: 644 56 28

Telax: 4027 12 FARNAS 5J
Cable: ELECTA JEDDAH

SINGAPORE

SPAIN

Hewlatt-Packsrd Eapaniole, 5.4,
Cria. de la Corufia, Km, 16, 400
{as Rozas

E-MADRID

Tel: {1) 637.00.11

Tedax: 23515 HPE

SWEDEN
Hawletl-Packard Sverige AB
Skalkaltsgatan §, Kista

Box 19

5- 16303 SPAKGA

Tol: {08) 750-2000

Talax: (854} 17686

Telafax: (08} TE27781

BWITZERLAND
Hewlatt-Packerd (Schweiz) AG
7. rue du Bois-cu-Lan

{ass postale 385

CH- 1217 MEYRIN 1

Tal: {004 1) 22-83-11-11
Talex:27333 HPAG CH

TARAN

Hawlett-Packard Taiwan Ltd.

Bth Floor, Hawlelt-Packard Buliding
337 Fu Hsing North Rosd

TAIPEL

Tai: {02) T12-0404

Taiox: 24435 HEWPALK
Cabie:HEWPACK Talpet

TURKEY

Teknim Compaty Lid
Iran Cadoasi No. 7
Karakiiderg

AMKARA

Tal: 275800

Talex: 42155 TKNM TR

UNITED KINGDOM

ENMGLAND
Hewiatt-Packard Lid.
Haathalde Park Road
Cheadle Hesth
BTOCKPORT
Chashira

SK3 ORB

Tak 061-428-0828
Telox: 668068

Hewlatt-Packard Lid.
King Street Lane
Winrergh, WOKINGHAR
Berkshire AG11 SAR
Tol: 0734 784774
Tolax: 847178

SCOTLAKD

Hewiett-Packard Lid.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG

Hewlett-Packard Singapore {Sales} ter 021331 1198

Pte. Ltd

#08-00 inchcape House
450-2 Alexandra Road
Aiexandra P.O. Box 58
SINGAPORE, 9115

Tel: 4731788

Talex: 34208 HPSGSC RS
Cable: HEWPACK, Singepore

SOQUTH AFRICA

Telax: 72682
UNITED STATES

Alsbama
Hawlatt-Packerd Co.
420 Wynn Drive
HUNTBVILLE, AL 25605
Tel: (205} 830-2000

Arizona
Hewlett-Packard So Africa (Pty.} 40, Hawiatt-Packard Co.

9 Eastern Servica Road

Eastgate Ext. 3

SANDTON 2144

Tel: 802-5111, B02-5125

Telax: 4-26877 SA

Cable: HEWPACK Johanneaburg

BO8D Pointe Farkway Wes!
PHDEMIX, AZ 85044
Tei: {602) 273-8000

Csiifornia
Hywiatl-Packars Co.
1421 5 Manhatian Av,
FULLERTON, CA 82831
Tal; {7 14) $98.6700

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hawiet!-Packard Qo

5651 West Manchester Ave.
105 ANGELES, CA 900435
Tel: {2 13) 337-8000

Telex: 910-325-6508

Hewiett-Packarg Co.
2606 Aero Drive
SANDIEGO, CA 52123
Tel: {619} 279-3200

Howtatt-Packard Co.
3003 Seott Boutevard
SANTA CLARA, CA 55054
Tak 1408) 988-7000
Telex: $10-338-0585

Colorado
Mawlatt-Packard Co

24 invernass Placa, East
ENGLEWOOD, CO 80112
Tel: {303) 645-5000

Connecticut
Hewiatt-Packardg Co.

47 Barnes Industria! Road South
WALLINGFORD, CT 06432

Tet (203} 2657881

Florida

Hewlgtt-Packard Co

2001 N.W 62ng Streat
FORT LAUDERDALE, FL 33309
Tel: {305) 973-2600

Hewiatt-Packard Co.
6577 Lake Edfenor Drive
ORLANDOC, FL. 32809
Fel: {305) 859-2900
Georgie
Hawiatt-Packard Co
2000 South Park Place
ATLANTA, GA 30338
Tel: (404} 555- 1500
Yelex: 810-766-4890

HHinoie
Hewiatt-Packard Co
5201 Yollview Drive
ROLLING MEADOWS, IL 60008
Tal: {312) 255-8800
Talex: 910-687-1066
indiana
Hewioti-Packard Co
11911 N Maridian St
CARMEL, IN 46032
Tel (317)844-4100

Loulsiana
Hawlalt-Packard Co
160 James Drive Eas?
8T. ROBE, LA 70087
P.0O. Box 1449
KENKER, LA TD083
Tel: {504) 467-4100

Maryland
Hawletl-Packard Co
3701 Koppers Street
BALTIMORE, MD 21227
Tel: {321) 6445800
Telex: 710-862- 1543

Hawlatl-Packard Co

2 Choke Cherry Apad
ROCKVILLE, MD 20850
Tal: (3G1) 948-6370

Massachusetis
Hewtatt-Packard Co
1775 Minuteman Aoad
ANDOVER, 344 01810
Tel {617} 682-1500

Michigan

Hewlalt-Packard Co

38580 Orchard Hilf Place Drive
HOVI, Mi 48050

Tek: {313) 349-9200
Minnesota
Hawietl-Packard Co

2025 W. Larpeniear Ave

ST. PAUL, MN 55113

Tel: 4612) 6441100
Mizsouri

Hewietl-Packard Go

1001 E 1018t Tarrace Suite 120
KANSAS CITY, MO £4131-3368
Tel [816) 841-0411

Hawlslt-Packard Co
13001 Hollenbarg Drive
BRIDGETON, MO 63044
Tel: {314} 344-5100
New Jarsey
Heawlolt-Packard Co
120 W Century Road
PARAMUS, NJ 07653
Tal: (2001} 2655000

New Maxico
Hewiatt-Packard Co.
7801 JeHerson N.E
AL.BUQUERQUE, NM B7 109
Tel: {505) B23-6 160

New York
Hawigtt-Packard Co
9600 Main Street
CLARENCE, NY 14031
Tel: {718} 755-8624

Hewiatt-Packard Co.
T84 1 Henry Clay Bivg
LIVERPOOL, NY 13088
Tk {315) 45 1- 1820

Hewiatt-Packard Co

3 Crossways Park West
WOCUBURY, NY 11757
Tol: {518) §82-7800

Morth Carotina
Hewiatt-Packard Co
5805 Roanne Way
GREENSBORO, NC 27420
Tel: (915) 852-1800

Ohio
Hewlatt-Packard Co
15885 Sprague Road
CLEVELAND, OH 44138
Tol: {216} 243-7300

Hawisti-Packard Co
9080 Spangbero Pika
MIAMISBURG, OH 45342
Teal: {513} 433-2223

Hewiall-Packard Co
675 Brooksedge Blvd
WESTERVILLE, Ok 43081
Tet {514} 891-3344

Okiahoma
Hewiatt-Packard Co

3525 NW 56th St

Suita 5-100

OXLAHORA CHTY, OK 73112
Tel: {405) 846.9499

Oregon
Hewlatt-Packard Co
9255 § W Pionear Court
WILBONVILLE, OR 97070
Tel {503) 682-8000

Pannsylvania

Hewiett-Packard Co
111 Zeta Drive
PITTSBURGH, PA 15238
Tok: (412) 782-0400

Kawigli-Packard Co
2750 Monroe Boulevard
YALLEY FORGE, PA 19482
Tei: (215} 666-9000

Texas

Hewlet!- Packard Co
18262 Kramer Lang
AUSTIN, TX 78758
Tek (512} B35-87T1

Hewlatl-Packard Co.
10535 Rarwin Drive
HOUSTOK, TX 77038
Tel: (713 776-6460

Bewiett-Packard Co
930 £. Campbeti Rd
RICHARDSON, TX 75081
Tei: (214} 231-5101

Hewletl-Fackerd Co

1020 Canlral Parkway South
SAH ANTONID, TX 78232

Tal: {512) 494.9336

Utah

Hewlait-Packard Co

3530 W 2100 South St
SALT LAKE CITY, UT 84118
Tet: {801} 474-1700
Virginia
Hawlaii-Packard Co

4305 Cox Road

GLEN ALLEN, VA 23060
Tel: (804) T47-7750

Washington
Hewiatl-Packarg Co
15815 8 E. 37h Strest
BELLEYUE, WA 58006
Ta!; {206) 643-4000

Wisconsin
Hewletl-Packard Ca.
276 N. Corporate Ot
BROOKFIELD, Wi 53005
Tel: {414} 794-8800

VENEZUELA

Hewiets-#ackard de Venetuela G A
3A Yransversal Los Ruices Norte
Edificio Segre 24 3

Apartado 50933

CARACAS 1350

Tel: (582 235%-4133

Yalex, 251046 HEWPACK

YUGOSLAVIA
Do Hermas

General Zoanova 4
YU-11000 BEOGRAD
Tet {11)342 64
Telex 11433




