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Chapter 1

General Information

Description

The 98224A Systems Programming ROM extends the 9825A language to include capabilities
for remote keyboard operation, program self-modification, run-time read/write storage alloca-
tion, and intelligent terminal emulation.

The Systems Programming ROM uses 160 bytes of user read/write memory when installed in
the 9825A. The Systems Programming ROM and the 98211A Matrix ROM cannot be used
simultaneously. If your 9825A currently has the Matrix ROM installed, it must be removed
before installing the Systems Programming ROM since a memory conflict will occur and result
in unpredictable operation of the 9825A.

CAUTION
USE OF THE SYSTEMS PROGRAMMING ROM AND THE
MATRIX ROM CONCURRENTLY MAY RESULT IN DAMAGE
TO THE 9825A CALCULATOR OR THE ROMS, AND
SHOULD NOT BE ATTEMPTED.




2 General Information

Inspection and Installation

Refer to the HP 9825A System Test Booklet for the procedure to verify the operation of your
ROM.

Your Systems Programming ROM can be plugged into any one of the four ROM slots located
on the bottom front of the calculator, as shown below.

Installing the ROM

To install your ROM card, first turn off the calculator. With the label right side up, slide the ROM
through the ROM slot door. Press it in until the front of the ROM card is even with the front of
the calculator. Then turn your calculator on.

Syntax

The foliowing conventions apply to the syntax for the statements and functions found in this
manual.

Al items in dot matrix are required, exactly as shown.

[ 1- Allitems in square brackets are optional, unless the brackets
are in dot matrix.

| - A vertical bar is read as "or” in the syntax statement.

See the Appendix for a complete list of the syntax of the Systems Programming ROM state-
ments and functions.



Error Messages

General Information

The Systems Programming ROM generates error messages CO through C9. A complete

description of the error messages is in the Appendix. A short listing of error messages is

available on the inside back cover for quick reference.

Requirements

Several statements of the Systems Programming ROM require the presence of other ROMs.

The relationships of the statements and their requirements are shown in the following table:

Mnemonic — ROM Option Requirements

“Computer

- Museum

ROM Option
Mnemonic Description Necessary
Keyboard Interrupt Routine enable None
Key Buffer Empty function None
Keyboard Interrupt Routine return None
Keycode to ASCII Conversion function | None

Read Transfer Buffer function

End-of-Line specification

Write Serial Mode Word statement
Write Serial Control Word statement
Read Serial Status Word function
Remote Keyboard Enable

Next Available Line function

Free Syntax prefix

Store String instruction

Available Memory function

Current Line Number function

1 Extended /O Binary Tape can not be used.
2 The String Programming ROM is not necessary if only literals are to be stored.

Extended 1/0O?
and General 1/0O
General 1/O
General 1/0
General 1/O
General 1/0
General /0
None

None

String?

None

None

With the 9825A Option 003 (32K R/W memory), it is necessary to load Extended /O as a binary
tape. The Systems Programming ROM will not operate properly if the Extended I/O binary tape
is loaded into the 9825A. Do not use the Systems Programming ROM and the Extended 1/0
binary tape concurrently, as erratic and unpredictable calculator operation will result.



4 General Information

The 9825A is primarily a computing controller, but the Systems Programming ROM can facili-
tate use of the 9825A as an intelligent terminal on an asynchronous serial data link, further
extending the capabilities and usefulness of the 9825A Calculator.



Chapter 2

Intelligent Terminals

An intelligent terminal should represent a logical extension of the capabilities of a basic data
terminal. The minimum facilities of a basic data terminal usually include a keyboard for
operator entry, a printer or CRT display for data records and communications link status
information, and a serial interface to the central processor. An intelligent terminal should
include the minimum terminal functions and be user programmable.

The programmability of an intelligent terminal allows the user to define key functions, set
special formats, establish communication formatting, and in the case of the 9825A, perform
off-line computing as well. Some of the features an intelligent terminal makes possible include:

e Extension of the throughput capabilities of an overloaded central processing system,;

¢ Faster effective turnaround time with much of the data processing done locally;

¢ Local formatting of input and output data records;

¢ Local concentration of data, with high speed block data transmission;

e Local content error correction and editing;

e Appending local, variant data, such as operator code, date and security information;

e Reduction of repeated communication link transfers due to local message correction and

verification.

The 9825A, when used in conjunction with the Systems Programming ROM, can provide all of
the features of an intelligent terminal and additional features that aren't usually available. The
9825A contains a high speed data cartridge for temporary off-line data storage if the com-

munication link goes down, and an internal printer to list operator instructions and prompt
messages.

The internal printer and the display can be treated as external devices by the program, and
can be used to list two different message levels simultaneously. For example, the display
could be used to list the data as typed by the operator and the printer utilized to update the
communications link and system status.
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Intelligent Terminal Instructions

Overview

The Intelligent Terminal Instructions facilitate segmentation of the internal 9825A calculator
“peripherals” into program controllable modules. With the three instructions “on key", “key”
and “kret” the programmer can set up the 9825A keyboard as an external peripheral input
device. The “asc” function returns the ASCII code equivalent of a 9825A keycode (which can
be output to an ASCII coded printing device such as a teletype). The “eol” specification
extends the generality of the communication format by allowing the programmer to specify
output line delimiters other than the standard carriage return/line feed of the General |/O ROM.

Mnemonic External ROM Requirements

Mnemonic Required ROM Option Description

None Keyboard interrupt directive

None Key buffer empty function

None Keyboard interrupt routine return
None 9825A keycode to ASCII conversion
Extended 1/0 ROM
and General [/O ROM Read transfer buffer function
General I/O ROM Line delimiter specification

i ﬂ:ﬂ‘igﬁ,i“ Gt
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Keyboard Interrupt Service Enable

The “on key” statement enables the programmer to establish the 9825A keyboard as an
external input device, operating on an interrupt service level.

Syntax:

“Routine Name “ [ : Flag Number]

The routine name parameter may be either a string or a literal, and the flag number parameter
either a fixed value or an expression.

Routine Name: Specifies the label of the keyboard service routine that is to process
keyboard interrupts.

Flag Number: (Optional) specifies which flag to set if the key buffer overflows. If a flag
number is specified, error C5 will not be issued for a key buffer overflow.
The flag number may specify any one of the 16 system flags, however flags
14 and 15 should not be used if any math processing is being performed.
(Refer to the 9825A Operating and Programming Manual for a detailed
description of system flags.)

When activated by an “on key" statement, a dedicated 16 character circular buffer is estab-
lished, as well as a link to the “on key” service routine. This routine (specified in the Routine
Name parameter) changes the status of the system keyboard from caiculator controller to
input device {with the exception of the RESET key).

Thereafter, when a key is pressed, the keycode is placed into the 16 character circular buffer
and end-of-line interrupt service is requested. If no other interrupts are pending, program
control is passed to the keyboard service routine for processing. If any interrupts other than a
keyboard interrupt occur before the end of the current line, they will be processed in descend-
ing order by select code until all pending interrupts have been processed. (Refer to the “on
key" execution chart, execution priority block diagrams, and program execution flowchart in
the Appendix). The 16 character key buffer allows for execution of long program lines and
multiple interrupt processing before the key buffer overflows.
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A key buffer overflow results if more than 16 keys are pressed before program control trans-
fers to the “'on key"service routine. An overflow is indicated either by error C5 or by setting the
“on key" flag (use the optional Flag Number parameter).

Syntax:

The “on key” statement specified without parameters disables the on key service routine,
clears the key buffer, and returns the 9825A to normal keyboard operation. The “on key”
optional flag (if used) is not affected, and it should be noted that “on key” cannot be disabled
from live keyboard. (The ““on key” statement effectively disables live keyboard.)

NOTE
Whenever the "“on key” statement is executed the key buffer
is cleared and any data remaining in the buffer will be lost.
This applies to the “on key" statement with or without
parameters.

NOTE
Do not execute a branch command (1 i+,

%%, ete.) from within the “on key” routine if program
execution will branch from the routine without executing a
kret. The result will be that no more keys will be processed
from the keyboard.
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Key Buffer Empty Function

Syntax:

Parameters are not required for the “key” function.

The “key” function returns the earliest entered unprocessed keycode in the key buffer. When
all keycodes have been processed by the “on key' routine, ks returns a value of zero and
kst execution is allowed. If an exit from the subroutine is attempted (by a "kret") with any
remaining keycodes in the key buffer, the “on key” routine will be restarted. (See the “kret”
execution flow chart in the Appendix.)

Example:

0,1: Enable on key service routine

i, and hang in loop.

2: on key routine label.

3: Display each consecutive keycode in
bufter.

4: When buffer is empty, return.

NOTE
The "kret” will cause an immediate routine reentry unless
the key buffer has been emptied.
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Keyboard Interrupt Routine Return

Syntax:

Computer
‘Museum

Parameters are not required for the “kret"” syntax.

The “kret” statement serves to return program execution to the main program after emptying
the key buffer. The reentry point of the main program is the program line that would have been
executed before control was passed to the keyboard service routine.

If kret is executed before emptying the key buffer, control is not transferred to the main
program, and the keyboard service routine is restarted. (See the on key execution flow chart in
the Appendix.)

9825A Keycode to ASCII* Code Conversion Function

The “asc” function provides a single statement conversion from 9825A keycodes to an ASCII
equivalent code. It is useful when outputting 9825A keycodes to an external ASCII device.

keycode
The keycode parameter may be either a fixed value or an expression.

The “asc” function returns the ASCIl equivalent of a 9825A keycode, including the system
control keys and special function keys. The value returned by the “asc” function for the shifted
function keys will be greater than 127 decimal, and therefore out of range of the ASCH
character set. If the Extended I/0O ROM is present, the “asc” function will return an octal or
decimal value depending on the oct/dec mode of the calculator. If the octal mode is set, the
value returned by “asc” will be in octal, which is an improper format for the “char” function of
the Strings ROM. (In this case use the octal-to-decimal function to reétore the “asc’” value to
decimal; refer to the Extended 1/O Manual.)

* ASCIl:  American Standard Code for Information Interchange.

11



12 Intelligent Terminal Instructions

A 9825A keycode to ASCII translation table is included in the Appendix for reference.

Example:

Typing a key on the keyboard will result in
the ASCI| character and code shown in the
left of the display and the 9825A internal
character and code to the right.

Read Transfer Buffer Function

The “bred” statement facilitates use of the 9825A over a high speed data link, offering a

means of reading an active interrupt input buffer without having to wait for the buffer transfer to
run to completion.

Syntax:

i [ "Buffer Name 7

Buffer Name: A string or literal parameter specifying the name of the transfer buffer to be
emptied. The buffer specified must be an active*, interrupt type, byte input
buffer (type 1) as implemented by the Extended I/0O ROM. An error (C4) is
displayed if “bred” is executed specifying a non-interrupt type or non-busy
buffer. If the "“bred” function is used to read a transfer buffer, the General
1/0 "“red” statement should not be used. Using both “bred” and "red” onthe
same buffer disrupts the buffer pointers and incorrect data is read from the
buffer.(A more detailed discussion of the Extended I/0 transfer buffer point-
ers is found in the Extended 1/0 ROM Manual.)

Use of the "bred” function in conjunction with the Extended 1/O transfer buffer facilitates
9825A data communications on a high speed data link. The “bred” function allows the pro-
grammer to implement a high speed input buffer which is emptied at memory speed without
having to run the buffer transfer to completion. This input scheme presents a broader data
input window to incoming messages than does a double buffer input scheme of alternating

" The transfer operation must be in effect.
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input transfer buffers. The double buffer input method offers only limited control over the time
window between buffer available periods, due to the necessity of completing the current
program line before acknowledging a buffer completion interrupt. If a long program line is
being executed when a buffer terminates, the time delay encountered before reenabling
another input buffer may be too large to insure reception of all incoming data when operating
at high data rates.

When high speed data communication is implemented on the 9825A, use of the “bred” buffer
read function on a frequent basis is suggested. Interrupts are disabled by “bred” for a time
span dependent upon the number of bytes in the buffer to be read out, so it is suggested that
the program be designed to execute a “bred” periodically. If a buffer overflow occurs, possi-
ble alternatives are to add more “bred” instructions to the program or to execute &+ i within
a subroutine which is called from several program locations.

Example:

Line 1 establishes a type 1 buffer of 200
bytes ("“Buff”).

Line 2 enables a full buffer interrupt routine.

®

. Line 3 starts the transfer operation into

. “Buff”.

®

®

. Line 4-14 are program lines that process the

. incoming data.

®

: Line 15 initiates a i:+ = operation on

. “Buft”, specifying the contents of the buffer
to go to BS.

Line 16 returns to “loop™.

Line 17 is executed on a buffer completion
interrupt. If this happens, “bred” must be
executed more frequently.

13
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End-of-Line Specification

The end-of-line sequence specification furnishes the programmer with a means of substituting
any character sequence (up to seven characters) for the General |/O carriage-return/line-feed
for tailoring output to the needs of the external device.

Syntax:

: . [eol Character] [ = eol Characterz]...[ = eol Characters] [: —eol Sequence Delay]

From zero to seven eol Characters may be specified; each may be a fixed value or an expression.

The Sequence Delay parameter (if specified) must be given as a negative value, and may be
either a fixed value or an expression.

eol Character: |s the numeric value of each character code to be output as an end-of-line
delimiter. The maximum value that may be specified for an eol character is 127
decimal, as only 7-bit characters are transmitted. The eol characters are fixed
at the time the 3 i specification is executed, and the octal/decimal mode
setting of the calculator will determine the interpretation of the eol character
value. This value is not reevaluated when the octal/decimal mode is
switched subsequent to the #:: L specification.

eol Sequence Delay: Specifies the milliseconds of delay between output of the last character
of an eol sequence and the start of the next line of output. The maximum
possible delay is 32768 milliseconds (decimal value), allowing a flexible
approach to a peripheral’'s physical requirements. (For example, some tele-
type printers require about 200 msec after performing a carriage return
before being ready for new characters.)

The end-of-line specification is useful for formatting output to specialized devices such as the
HP 2640 Terminal. The 2640 terminal requires specific codes in an end-of-line sequence to
keep the display in the special enhancement mode on the next display line. Since the “eol”
sequence specification may be executed at any time, it is possible to extensively reformat
output to a device by specifying tabs, spaces, double spaces, or whatever sequence is
desired, as necessary.
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In operation, the eol sequence is substituted for the carriage-return/line-feed delimiters of the
General I/0 format. This substitution affects output to any device using the statements “list#"
and “wrt” (General I/0), and “cat” (mass storage).

The General |/O format statement (“fmt”) is also affected by the eol sequence specification.
The slashes (new line) will cause an eol sequence to be output to the specified device instead

output.

Examples:

Changes format to carriage return, line feed,
and five spaces.

This format will output two eol sequences and
a twenty character string.

15
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Chapter 4

98036A Serial Interface
Control Instructions

Preface

The material covered in this chapter assumes reader familiarity with the uses and functions of
the 98036A Serial Interface. Due to the technical nature of serial data communications, this
section is not oriented toward the newcomer in the field of serial I/0. A brief discussion of
asynchronous data communication is included in the Appendix to assist those readers not
familiar with the asynchronous format.

Overview

Serial I/O communications allow considerable flexibility in format, with different devices using
different formats. Normally, the 98036A Interface is configured to the format set by the internal
switch settings upon power-up. It is convenient to be able to override the switch settings
(without requiring interface disassembly) through program control, and this can be ac-
complished by writing bit patterns into the interface registers.

The 98036A Serial Interface Control Instructions allow considerable simplification of the pro-
gramming necessary to access the registers of the 98036A Interface. The “wsc”, “wsm”, and
“rss” mnemonics directly access the control, mode, and status registers in the required
sequence, and in addition the interface is not left disarmed for interrupts between program
statements as can occur when accessing the interface registers using the write control and
write byte instructions of the General I/O ROM (refer to the access sequence flow chart in the
Appendix). The “rkbd"” instruction utilizes the full duplex capabilities of the 98036A Serial
Interface to provide remote keyboard operation of the 9825A Calculator. Characters sent from

the remote terminal are echoed back to the terminal when in the “rkbd” mode, however, error
messages are not automatically transmitted to the remote terminal.
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Mnemonic External ROM Requirements

Mnemonic Required ROM Option Description
General I/O Write Serial Mode Word statement
General 1/0 Write Serial Control Word statement
General 1/O Read Serial Status Word function
General I/O Remote Keyboard Enable/Disable

Write Serial Control Word Statement

The “wsc" statement insulates the programmer from the complex control register access
sequence for the 98036A Serial Interface. A single statement is all that is necessary to access
the 98036A control word, making the implementation of specialized 1/O formats a much sim-
pler task with the Systems Programming ROM.

Syntax:

w52 Select Code, Control Word
Parameters specified may be either fixed values or expressions.

Select Code: Specifies a 98036A Serial Interface select code set to the range [2 < select
code = 15]. If the interface specified by the select code is not a 98036A, or
if no interface is set to the specified select code, error C9 is issued. Ex-
tended /O device names are disallowed.

Control Word: Specifies a bit pattern to be written into the control register (R4D) of the
98036A Serial Interface. Note that the value of the control word (mod 256)
follows the octal/decimal mode setting of the calculator (for Extended 1/0
ROM only), and is interpreted accordingly. (Bit 6 is masked out to avoid
resetting the 98036A.)

R4D USART Control Word

R4D holds the USART control word. The USART is the integrated circuit in the interface that
transmits and receives data in the proper format. Here is a description of the R4D bit positions.

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
Clear To Send Data Set Ready
Pin 5 (Standard)| Reset Status Pin 6 (Standard)
Always 0 USART Request To Bits of USART gindaB{eak Enible Er)ata Data Terminal Enable Data
Reset Send Pin 4 Status Word aracter eceive Ready Pin 20 Transmitter
{Option 001} (Option 001)
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.~ Computer
= Museum .

Bit 7 — Bit 7 is not used and must always be a 0.

Bit 6 — Is used to reset the USART. When bit 6 is a 1, the USART is forced into an idle mode.
This bit is masked out when using the “wsc” statement.

Bit 5 — This is a programmable RS-232 signal. In the case of the standard cable, the signal is
sent to the device on the Clear-To-Send line (pin 5). In the case of the Option 001
cable, the signal is sent to the device on the Request-To-Send line (pin 4).

Bit 4 — Status bits 3, 4 and 5 of the R4E status register are reset to 0.

Bit 3 — Enables the USART to output a break to the data communications device. This causes
a continuous space character to be output. Setting this bit to a zero will terminate the
break.

Bit 2 — When this bit is a 1, it allows the interface to receive characters for transfer o the
calculator.

Bit 1 — Using the standard cable, when bit 1 is a 1, a Data Set Ready signal is sent to the data
terminal on pin 6 of the terminal connector. Using the Option 001 cable, when bit 1 is a
1, a Data Terminal Ready signal is sent to the modem on pin 20 of the modem
connector.

Bit 0 — The USART transmitter (R4A) is enabled when this bitis a 1.

NOTE
It is not possible to set bit 6 of the USART R4D register
(USART Reset) by using the “wsc” command. This bit is
masked out since the interface would be left in an idle state
and important data could be lost.

19
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To set a specific bit, add two raised-to-the-power of that bit number to the value of the mode
word.

Example:

Enable data transmitter, send Data Terminal Ready (98036A Option 001) or Data Set Ready
(standard), send Clear-To-Send, and enable data receiver...(Interface select code = 11):

Control word = 210 + 291 + 212 + 215 = 39 (decimal)

Write Serial Mode Word Statement

The “wsm’ statement accesses the mode register of the 98036A Serial Interface with a single
statement, reducing the programming necessary to reconfigure the 98036A mode word. This
function is useful when temporarily logging on to a serial 1/O link which uses a word format
different from the one set by the 98036A mode switches.

Syntax:

Select Code : Mode Word [ : Control Word]
Parameters specified may be either fixed values or expressions.

Select Code: Designates a 98036A select code with the same specifications and limitations
as described for the “wsc” function.

Mode Word: Specifies a bit pattern to be written into the R4C register of the 98036A Serial
Interface. Note that the value of the mode word follows the octal/decimal
mode setting of the calculator (Extended 1/0 ROM only), and is interpreted
accordingly.

Control Word: (Optional; default value = 5) If a value different from the default value is
desired, it can be specified as a parameter to the “wsm” syntax. See the
“wsc” syntax for the 98036A control word (R4D) details.
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R4C Mode Word

R4C is the mode word buffer. The mode word determines the mode of operation of the
interface. A mode word from the calculator overrides the default mode word that was set (from
the default mode word switches) during an interface reset. Following is a description of the
R4C bit positions.

17 | Bie BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
T T
Number of Stop Bits Character Length Bit Rate Factor
00 = not valid Parity Type Parity Enable 00 = 5 oits 00 = not used
01 = 1bit 0 = Odd 0 = Disable 01 =6 bits 01 = 1 X bit rate clock
10 = 1.5 bits 1 = Even 1 = Enable 10 = 7 bits 10 = 1/16 X bit rate clock
11 = 2 bits 11 = 8 bits 11 = 1/64 X bit rate clock
1 ! 1

Bits 7 and 6 — Determine the number of stop bits used.
Bit 5 — Determines whether odd or even parity is to be used (when parity is enabled).
Bit 4 — Enables or disables parity.

Bits 3 and 2 — Should be set to indicate the length of the characters that are to be transferred.
Character length is not inclusive of the parity bit.

Bits 1 and 0 — Determine the rate at which characters will be transferred. Characters can be
transferred at: the exact rate of the bit rate clock, 1/16 the rate of the bit rate clock or

1/64 the rate of the bit rate clock. The 1/64 position is recommended for increased
immunity to signal distortion.

NOTE
Do not use the 1/64 bit rate factor setting when the bit rate is
set to 4800 or 9600 bits per second. Use the 1/16 bit rate
factor.

NOTE
Setting bits 1 and O both to zeros will result in erroneous
interface operation. Do not operate the interface with bits 1
and 0 of the mode word both set to zero.

21
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To set a specific bit add two raised-to-the-power of that bit number to the value of the mode
word.

Example:

Select 1 stop bit, even parity, parity enabled, 7 bits/character, 1/64 bit rate factor, default
control word of 5...(interface select code = 11):

Mode Word 210 + 211 + 213 + 214 + 295 + 216 = 123 (decimal)

Read Serial Status Word Function

The “rss” function returns the contents of the 98036A status register, giving the programmer
easy access to the current status of the serial 1/O link.

Syntax:

=i Select Code
Parameters may be specified as either fixed values or expressions.

Select Code: Designates a 98036A select code with the same specifications and limitations
as described for the “wsc” function.

The 98036A status word (register R4E) is accessed by the “rss” function and returned as a

value interpreted according to the octal/decimal mode setting of the calculator. The following
table describes the bit position functions of the R4E status word:

R4E USART Status Word

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO

Request To Send,

Pin 4 (Standard) - : .
F Parit Transmitter Receiver Transmitter
Data Sof Ready Always O raming Overrun rity

Pin 6 Error Error Error Empty Ready Ready
(Option 001)
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Bit 7 — Using the standard cable, bit 7 indicates the status of the request to send line (pin 4) of
the terminal connector. Using the Option 001 cable, bit 7 indicates the status of the
data set ready line (pin 6) of the modem connector.

Bit 6 — Not used; always 0.

Bit5 — This bitis a 1 when the received data does not contain the proper number of stop bits.*

Bit 4 — This bitis a 1 when data is received before the data receiver buffer is emptied (overrun
error*).

Bit 3 — This bit is a 1 when parity error occurs.*
Bit 2 — This bitis a 1 when the USART's data transmitter buffer is empty.

Bit 1 — When a 1, this bit indicates that the USART's data receiver is ready with a received
character.

Bit 0 — This bit is a 1 when the USART's data transmitter buffer is ready to transmit data.

Example:

* Refer to the Asynchronous Communication Section in the Appendix for a discussion of parity, overrun, and framing errors.

23
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After the rss function value is placed into the variable “X", the status register bits are tested

and if set, the program branches to the appropriate routines to do the necessary processing
for that particular condition.

NOTE
When using the “wsc”, or “wsm” commands, a parameter
error could leave the 98036A in an undefined state. Use
care when selecting the parameters for these functions, as
data loss could result if the interface locks up. If this state is
encountered, it is necessary to reset the 9825A.

Remote Keyboard Statement

The “rkbd” statement enables a remote keyboard to control the 9825A over a serial data link
through the 98036A interface.

Syntax:

i Select Code [ : Code Type]
Parameters may be either fixed values or expressions.

Select Code: Must specify the select code of a 98036A Interface, and must be in the range
[2 = select code = 7].

Code Type: Specifies the remote keyboard code interpretation as follows:

Code Type = 0: ASCIi keyboard
Code Type = 1. 9825A keycode keyboard

If code type is not specified, a default value of zero is assumed (ASCI).




Serial Interface Control Instructions 25

The “rkbd"” statement operates in conjuction with the 98036A Serial Interface to enable full
duplex remote operation of the 9825A. This capability allows the 9825A to be used with a
multiline display and to be controlled remotely while the calculator is operating in a hostile or
inaccessible environment. All characters sent to the 9825A from the remote keyboard are
echoed to the remote display, allowing continual monitoring of the data link status.

When operating with a remote keyboard, the local keyboard is not disabled and characters
generated by the 9825A’s keyboard are not transmitted to the remote display. Error messages
are treated as local data and are not transmitted to the remote display. To enable error
message monitoring on the remote display, the error trapping facility of the Extended 1/O ROM
must be used in conjuction with the “wrt" statement. (Note that an "rkbd” interface may be
written to, but not read from, by the 9825A.)

Example:

The error recovery routine “traperr” outputs the error number and the line it occurs in to the
remote keyboard set to select code 6.

Pressing the calculator “"Reset” key will take the calculator out of the remote keyboard mode.

To prevent erroneous character transmission over the data link, the interface character format
(#of stop bits, parity, #character bits) should be identical for the remote keyboard and the
9825A. When the calculator is operating in the ASCII mode, the input characters are masked
to seven bits. When operating in the 9825A keycode mode, the interface should be configured
for 8 bit characters, or the shifted special function keycodes will be inaccessible.

Some peripherals, such as the HP 2640 Terminal, have block output capability and can
transmit a line or more of characters at a time. If block transmission is to be used with a 9825A

enabled for remote keyboard operation, a data rate of not higher than 110 baud should be
used. (For large block transmissions use 50-75 baud.)

NOTE
Buffered I/0O operations should not be used with a 98036A
configured as a remote keyboard interface, as erratic cal-
culator operation will result.
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Limited editing of 9825A program lines is possible from the remote keyboard by using the
“list#" statement to output selected program lines to the remote terminal, however the 9825A
cursor position is not accessible and it is necessary to retype the entire program line. The
remote edit sequence for line 7, interface select code 6 becomes:

(typed at remote keyboard)

(line-feed = “execute”)

(typed at remote keyboard)

(line-feed = “execute”)

(Retype edited version of line.) (typed at remote keyboard)

(carriage-return = “store”)

Although remote control of 9825A operation is possible with the “rkbd” statement, remote
keyboard editing is awkward (as demonstrated above) and not recommended for extensive
program develocpment.

The ASCII to keyboard function chart in the appendix relates ASCII control codes to 9825A
functions, and is included for reference when using an ASCII coded remote keyboard with the
9825A. ASCII control codes do not generate locally displayable characters, and it may be
difficult to keep track of calculator operations. Typing out commands is therefore recom-
mended so the operator can have a record of calculator operation for reference.

Power-Up Remote Keyboard Operation

Upon power-up of the 9825A, the Systems Programming ROM checks select codes 2 through
7 (in descending order) for a 98036A Interface configured for remote keyboard operation. The
interface with the highest select code configured for remote keyboard operation will be used
for the system remote keyboard.
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To set up the 98036A Interface for power up remote keyboard operation, two jumpers must be
located and changed as described below:

1. Disassembly of the 98036A Interface:

a. Remove the four screws that hold the rear housing to the front housing.

b. Pull the rear housing off the front housing slightly, disconnect the cable connector
from the PC assembly and remove the rear housing.

c. Remove the remaining four screws in the front housing and separate the front
housing cases.

d. Carefully separate the printed circuit assemblies.

2. Locate the 98036-66502 printed circuit board and orient it as shown in the figure
labeled “Component Side".

3. Locate and identify the two wire jumpers on the board corresponding to J1 and J2 in the
figure.

4. For power-up remote keyboard operation, cut jumper 2 (J2) and slightly spread the wire
pieces so no electrical contact is made.

5. If the remote keyboard is to be an ASCIl coded keyboard, cut jumper 1 (J1). If the
remote keyboard is a 9825A type keyboard, leave J1 connected.

6. Toreassemble the interface, reverse procedures 1d through 1a, being careful that the
pins on the A2 assembly are properly seated in the connectors of the A1 assembly.

These jumpers affect only power-up remote keyboard operation. Programmable remote
keyboard using "rkbd"” is independent of the jumper configuration.
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Pressing the reset key of the 9825A takes the calculator out of the remote keyboard mode,
regardless of the state of the 98036A jumpers J1 and J2. Turning power off then on will put the
9825A back into remote keyboard mode (as set by jumpers J1 and J2).
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Overview

The System Programming Instructions extend the 9825A’s capability to generate or modify
programs under program control. The “store”, “%"", and “nal” statements enable the 9825A to
handle string text (regardless of its source) and store the text at designated program lines.
The string text can be obtained from any source, such as mass memory, external systems, or
another 9825A. The “avm” function returns the amount of available memory remaining in user
read/write memory, and “cin” returns the current program line number.

Mnemonic External ROM Requirements

Mnemonic| ROM Option Description

None Next available line.

None Free-text prefix.

String ROM* Store string statement.

None Available memory function.
None Current program line number.

* String ROM is not required for literals.

Store Statement

The “store” statement provides the capability of storing program lines from an executing

program.

Syntax:

String Name |“Literal” [ = Line Number]

The string name parameter may be either a string (requiring the string ROM) or a literal. The
line number parameter may be either a fixed value or an expression.

.
.
o

.

-
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String Name: Names a string containing any valid HPL program line, specified as a string

Line Number: If

variable or a literal. If a string is specified, the String Programming ROM
must be present in the system. If the syntax of the line to be stored is invalid,
an error message is issued and program execution halted. It is possible,
however, to recover from this type error and disable syntax checking by
concatenating the free text prefix to the beginning of the line. A further
discussion of this concept and an example are included under the “%" free
text syntax.

included in the = 14 statement, the line number must specify a line
number less than the last program line number plus one. If the specified line
number is greater than this value, the default (nal) value will be substituted.

(Refer to the priority list below.)

To determine which program line the “store” text will actually be stored at, consider the
following priorities:

(Highest Priority)

3. Line number*

Example: =t oys o

2. Line number*
Example:

1. il (default

Example:

(Lowest Priority)

There are four cas
is stored:

(parameter of “store” statement);

(

value if no others are specified;)

es to consider in determining the actual program line number where the text

1. If the Line Number syntax parameter is not given, and no line number prefixes the

program line text — the text will be stored at the default value (next available line).

* If a line number is specified, but is a number greater than the value of the last program line number plus one, the default
value (¥:1 1) will be substituted.
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2. If the Line Number syntax parameter is not given, but there is a line number prefix to the
text — the text line number is compared to the value of the last program line number
plus one ("'nal”). If the line number is greater than the “nal” value, the line number prefix
is stripped from the text and the text is stored at the next available program line. If the
text line number prefix is within the program line limits, the text is stored at the specified
program line.

3. If both a prefix Line Number and the line number parameter are given — the text is
stored at the program line specified by the line number parameter, conditional on the
parameter designating a line number less than or equal to the “nal” value. Otherwise,

the text is stored at the next available line and the prefix line number is stripped from the
text.

4. If there is no prefix Line Number, and the line number parameter is given — the line
number parameter is checked against the “nal” value. If the line number is within the
range of the program, it then specifies the program line at which to store the text.
Otherwise the text is stored at the next available line (“nal”).

The store instruction must be the last statement of an HPL program line, and can be executed
from either an idle keyboard or a running program. It may not be executed from the live

keyboard, or error C7 is issued. {This includes a “‘store” within a subroutine executed from live
keyboard.)

There are some programming considerations to take into account when using the “store”
instruction, as this instruction can significantly alter the execution flow of a running program.

e When a ‘‘store” is executed and the line is stored at a lower line number than any
subroutines or interrupt routines, they will be disabled, as will any “for...next” links.

Example:

e Interrupts are disabled for a period of several hundred milliseconds when a “store”

instruction is executing; “store” should not be used during high speed data transmis-
sions.

¢ When storing an executable expression or a string literal, the “store” instruction will
actually store the interpreter representation of the expression or literal, and the resulting
line will have “dsp" appended to the beginning of the text.
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The store statement is a powerful programming tool, and should be used with discretion. The
principal use for the store statement is in conjuction with the “nal” function given as a line
number parameter. If the store statement is to be used to modify a running program, the
potential consequences as mentioned above should be carefully considered.

CAUTION
USING THE STORE INSTRUCTION TO MODIFY THE
PROGRAM AT A LINE NUMBER LOWER THAN THE CUR-
RENTLY EXECUTING PROGRAM LINE CAN CAUSE UN-
PREDICTABLE PROGRAM EXECUTION.

An expanded exampte of the “store” capabilities is listed and explained in the appendix. The
example provides the 9825A with externally stored program loading capability. A shorter
example of the “store” statement used to input a program listing from an external source is
included here to demonstrate the basic operations necessary.

Example:
Line 1 reads one line of text into AS.
HEsnal Line 2 stores the text at the next available
line.
Line 3 returns to read a new line of input text.
Next Available Line Function
Syntax:
The = i function returns the value of the last program line number pius one. For example, if

the resident HPL program has lines numbered O through 54, 2 & will return the value 55.
When specified as a “store” statement parameter, the “nal” value overrides the line number
prefix (if present) of the string to be stored, and the result is to store the line after the last
program line.
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Examples: Y- Computer
-~ Museum

Ex. 1 Ex. 2
Before Execution

Example 1 loads the specified file into program memory beginning with the next available
program line number, allowing program editing (line insertion and deletion) without requiring
modification of the load statement.

Example 2 demonstrates the use of r::1 L to override the line number prefix of the literal, and
the result is to store the literal at successive lines after the last program line.

Free Text Syntax Prefix

Syntax:

*: String or text to be stored

Any text following a “%" symbol prefix is stored into program memory with no syntax checking
performed. Note however, that the percent symbol prefix eliminates all blanks in the line
except those occurring within guotation marks, and that a semicolon in the line masks all
following statements in the line from the free text prefix protection. Use of the free text syntax
prefix does not permit storing text with unmatched quotes.
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Example 1:

Line O, the literal is stored but the blanks are removed because the interpreter causes blanks

to be removed from the string.

Line 1, the blanks in the text are preserved by surrounding it with quote marks.

Example 2:

1 Enter the input line to AS.

2 Enable the error recovery routine “insert
%"

3 Tryto store the string.

4 Return to enter another line if no errors.
5 |Ifan error occurred, append the free text
prefix to the front of the string and return to
line 2 to store the text. (This will not work if
the statement contained an error after a
semicolon. The example in the Appendix re-
solve this problem by replacing all semico-
lons with % signs.)



Example 3:

Systems Programming [nstructions

The free syntax prefix enables the programmer to write end-of-line comments for a program.

Input one line of text"

Enable the errcr recovery routine"
Store the line if pocssible"

Input another 1line"

Append the percent sign to invalid lines"

Available Memory Function

0: % " EXAMPLE OF COMMENTED HPL"
l: dim AS[85]
2: ent "NEX{ LINE...",AS;% "
3: on err "insert %";3% "
4: 3 "
5: store A$,nal
6: gto 2;% "
7: "insert %":
8: "%"&A$+AS;gto 3;% "
*39
Syntax:

The “"avm” function returns the number of unused bytes remaining in the 9825A’s read-write

memory. This feature enables a program to allocate storage based on remaining memory. For

example, a listing routine can use as much memory as possible in creating a list buffer, or an

edit program can allocate as large an edit string as is currently available in the machine.

Note

Since the 9825A system memory requirements change dur-

ing program execution, the amount of available memory is

constantly changing and a several hundred byte safety fac-

tor should be allowed for (to prevent an insufficient-memory

error) and subtracted from the :i::+: value. (Useable

memory =

+ — safety factor.)
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Current Line Number Function

Syntax:

No parameters are required for the cIn function.

The “cIn” function returns the value of the current line number at the point of execution. Note,
however, that the value returned by “cIn” will be different when executed from within a prog-
ram than when executed from live keyboard. When *‘cIn” is executed within a program, it
returns the line number of the current program line. When executed from live keyboard, “cin”
will return the line number of the next program line to be executed. This is because “cin” is

incremented after the end of the program line and before the live keyboard statement is
executed.

The “cIn” function makes possible an absolute computed gosub or go to, and a relative store.
Examples of these functions follow:

Example 1, computed gosub to absolute line number:

Line 6 “computes” the line number of the
desired subroutine.

Line 7 executes the computed go sub to the
line number in A.

Example 2, “store” relative.

Line 3 stores the string A$ at the program

line four lines down.

Example 1 enables a program to branch to an absolute line number that has previously been
computed and placed into a variable. It is not necessary to perform a subroutine branch, as it
is possible to simply jump to the computed location. Example 2 allows editing of the program
(inserting or deleting program lines) before the “store” program line without having to modity
the line number parameter of the “store” statement.
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Systems Programming ROM Syntax
Syntax Conventions

The following conventions apply to the syntax for the statements and functions of the Systems
Programming ROM.

Allitems in dot matrix are required, exactly as shown.

All items in square brackets are optional, unless the brackets
are in dot matrix.

A vertical bar is read as “or” in the syntax statement.

Mnemonics
Keycode

Buffer Name

[eol Character] [ = eol Characterz]...[ » eol Characters] [:  eol Sequence Delay]

String Name [ : Flag Number]
Select Code [ : Code Type]
Select Code [ « Line Number]
String Name|LiteraI
Select Code » Control Word
Select Code = Mode Word [ : Control Word]
String | Literal
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Systems Programming ROM Error Messages*

Missing General I/O ROM.

e Attempted to execute one of the following without the General I/O ROM in the calculator:

<. (Write Serial Control)

-1 (Write Serial Mode)

# (Read Serial Status)

222 (Remote Keyboard Enable)
: . (End-of-Line Specification)

Incorrect number of parameters specified.

e Specified an insufficient number of parameters for the instruction.

e Specified too many parametersin a

# statement.

Improper parameter specified.

e Specified a select code out of range (see following).

select code <2 or >7.

Select code <2 or >15.

Wrong parameter type.

e Specified a numeric value or null string where a string was called for.

e Specified a non-numeric where a numeric was called for.

- L lllegal buffer type in

e Specified a buffer type other than an interrupt-type, byte oriented, active input transfer
buffer. (See the Extended 1/O Manual.)

* Mainframe Error Messages 00, 02, 03, 06, and 07 can be generated from execution of a “store” instruction with an illegal
program line as the string or literal.
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Key buffer overflow.
e The “on key" buffer has overflowed and a flag was not specified in the i3 # state-
ment.
Parameter overflow (too large for integer) or wrong parameter sign.
e A negative number was specified in a = % < # statement.
e ToO many positive parameters in the < 1 statement.
"""" ~& execution.
e The =% 1% statement was not the last statement on an HPL line.
e The % o mw instruction must be executed from a running program or while the machine
is in idle mode. Live keyboard execution of the = instruction is disallowed.
lllegal use of i % instruction.
e i ¥ T may only be used from a running program, and execution from the keyboard is
disallowed.
e = 5 % may only be executed when the “on key” service routine has been entered.

98036A Interface not present at specified select code.

e The select code parameter for the following instructions may specify the 98036A only:

o No interface is set to the select code specified in the parameters of the 98036A control
statements.

e The ¢ kixci statement specifies an interface already enabled for interrupt and not pre-
sently the remote keyboard interface.
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Increasing
Priority

Execution Priority Diagrams

Hardware Priorities
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Keyboard
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Routine




Appendix 41

“on key” Execution Flowchart

Keyboard
Interrupt

Key Buffer Set Flag or
Overflow? Error C5
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Keycode In
Buffer

Return

“on key” Service Routine and “kret” Flowchart

Restart
onkey”
Routine

Key Butfer
Empty?
("key” = 0)

key" (Process
Next Character
In Buffer)

Return To
Main Program




42 Appendix

SYSTEM COMMANDS
223 202

a7z 370 343 366 342 356 355 254
172 170 143 166 142 156 155 54
20 231
j m
1 31
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“PTAPE”

This program is offered as an example of the capabilities of the “store” instruction when
augmented by the free text prefix and error recovery facilities. The program takes input from

an ext

ernal source which has previously recorded a program in the “list#" format. It requests

a cartridge track and file number for recording the input program, or it can mark a file the size

of the

input program (allowing 500 bytes for expansion) at the last unused file (null file) on the

cartridge. (If a negative file number is entered, “PTAPE" will mark its own file.) The file number
at which the program is recorded is printed out for future reference.

oo~k WwWwh— O
. e e .

Ll S
OBWR —O o

"Program Loader or PTAPE":

: ent "Input Select Code = ?",S$;ent "Record on Track# ?",T;ent "File¢ ?",F
: dim AS$[85]) ;avm+A;nal+X
: "input“:red S,AS$;if len(A$)<=2;gto +0

if AS$[1,1]="*";gto "out"
if num(AS$S(l])=0;gto "input"

: on err "err";store AS$,nal

if avm<250;beep;dsp "INSUFFICIENT MEMORY";stp

: gto "input"

"out":A-avm+A;trk T;if F>=0;9to "rec"

: for F=0 to 9%99

: fdf F;idf F,Y,C,Q;if Q;:;next F

: mrk 1,A+500,2Z;if %<0;beep;prt “"Not enough tape,",A,"bytes needed";stp
: "rec":rcf F,1X;prt "PROGRAM ON FILE§",F;stp

: "err":"$"&AS+AS

: if not (pos(AS$,";")+X);gto 6

16: "$"+AS$[X,X];gto -1
*4328
Line 1: Input interface select code and the cartridge track and file number for storing the
program. If given a negative file number, the routine (lines 10-12) will search
for the last cartridge file (null file) and mark it to the correct program size
allowing 500 bytes for expansion.
Line 2: Saves the available memory and next available line values into variables A and X.
Line 3: Inputs one program line, rejects lines consisting of only carriage-return/line-feeds.
Line 4. Checks for the asterisk at the end of the program listing.
Line 5:  Strips null lines from the input.
Line 6:

Enables the error recovery routine “err” and attempts to store the program at the next
available line.
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Line 7:  Checks for enough remaining memory to input more source program.

Line 8: Returns to line 3 for more input.

Line 9: Computes the source program size in bytes, and checks the file number specified for
a negative value. If negative, it proceeds to find and mark the null file.

Lines 10-12:  Find the null file (last file) and mark it to the size of the source program plus 500
bytes for modification and expansion.

Line 13: Records the program on either the specified or the marked file, and prints the file
number used.

Line 14: The error recovery routine appends a “%" (free text prefix) to the beginning of the
program line.

Lines 15 and 16: Check for semicolons in the source line, substituting them with/%'s, be-
cause a semicolon will mask the following line statements from free text
protection. This avoids a possible loop from illegal statements after a
semicolon in the source line.

This program (with slight modification) makes possible an interesting method of program
editing using the HP 2640 terminal’s block output capability. It is possible to list a program to
the HP 2640 terminal, inspect and edit it from the terminal as desired, then place the program
back on the cartridge at the specified track and file number. The necessary modification is a
write byte (wtb) statement inserted at line 3, which now becomes (assuming the 2640 set up
for single line transmission blocks, with select code 2):

The program now reads the text from the HP 2640 terminal a line at a time, beginning with the
first character after the cursor, then records it on the specified track and file of the HP 9825A
data cartridge as a program.
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Technical Appendix On
Asynchronous Data Formats

Asnychronous /O is a serial mode of communication that in its simplest form requires no
handshaking (“I'm ready, are you ready?") signals. This is made possible through special
codes that are added to each character being sent. These extra codes are the “Start Bit" and
the "“Stop Bits”. An additional bit, the “Parity Bit” may be added for purposes of error detec-
tion.

Computer
... Museum

For example, the ASCII character “T” looks like this in binary:
(most significant bit) 1010100 (least significant bit).
When the start, parity and stop bits are added, the character “U" looks like this:
(msb) 11010101000 (Isb).
The number of bits per character is not changed by adding the start, parity, and stop bits, as
these bits are not considered when looking at character bits.

The start bit is always a 0", and comes before the least significant bit of the character. The
parity bitis setto a“1” or “0” to make the sum of the “1” bits of the character plus the parity bit
either odd or even, depending on whether odd or even parity is selected. (The “1" character
bits are added to the parity bit, yielding an odd or even sum.) The character “T"” above has

odd parity. The two leftmost bits of the above character are stop bits, and the stop bits are
always a “1".

Each bit is transmitted at a specific time, controlled by an extremely accurate crystal timer.
The rate at which bits are transmitted is referred to as the bit rate, sometimes known as the
baud rate. The bits can be sent and received at the clock frequency, 1/16 the clock frequency,
or 1/64 the clock frequency. The 1/64 rate provides the highest degree of accuracy in timing,
and is used whenever error-free communications is a must.

A diagram of a single character (“T" again) being transmitted asynchronously looks like this:

1
! Start
t Bit

| ;
Parity | Stop | Stop
Bit : Bit 1 Bit

1 |
! !
1
| |
| |
1
! |
|
) |
| !
' !

i
|
20 0 20 1 2 ) 23 1 opeg st e

“"Mark”

1
1
|
)
I
)
: Mark
I

)

|

Timeg —————»

The start bit is the first bit transmitted, and when received means “wake up, get ready for a
new character”. The next bits are the data bits of the character “T”, beginning with the least
significant (2°) bit and ending with the most significant (28) bit. The next bit is the parity bit
(odd parity), which is used for error checking. The last two bits are the stop bits, which mean
“end of this character”.
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By using the 98036A Mode Word, we can change the format of the ASCII character, so let's
send two “T"’s, but this time with only one stop bit selected. The diagram looks like this:

Start |
e Bit + 2°

! Parity Stop ! Start| Panty S[op|
|
! 1
“"Mark" :
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2! 22 23 2428 25 Bit Bit : Bit " 20 L2 22 25 BIl

I
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| : l
— :

Time —————

The 98036A Status Word can give us some clues about the incoming data on the serial 1/0
link. These are the “framing”, “parity”, and the “overrun” status bits of the 98036A Status
Word. The "framing” bit will be setto a “1” if our interface doesn't find all the stop bits that it
expects. There is no way for the interface to detect too many stop bits, but if too few are
received then the framing error bit is set. (The interface looks for a 1" in the stop bit time slot.)
Some causes of framing errors are incorrect number of data bits, no parity, or too few stop
bits.

The “parity” bit of the 98036A Status Word will be set if the incoming parity bit is wrong. This
can be caused by an incorrect number of data bits, having the wrong parity selected, or no
parity bit being received.

A “overrun” error simply means that the incoming data is coming in faster than it is being taken
from the interface. If the baud rate being operated at is too high, it may not be possible to read
the data from the interface before a new character is received. A lower baud rate can alleviate
this problem. (The baud rates for the sender and the receiver must always be the same.)

Two examples showing how the same error can be generated in two completely different ways
are shown below. Assume the interface is configured to expect seven data bits, odd parity,
and two stop bits.

Parity |
Bit

Stop  Start

2 22 23 24 2° 2¢ Bit Bit

'

! '

; I

1

: : (Second Character)
1

I

| )

L Framing Error (expected second stop bit)
Time ———»

Parity Error {expected a "0" for odd panty)

Parity
2! 22 23 24 25 Bit

Stop | Stop  Start
Bit | Bit Bit

{Second Character)

1
—_— )
“Mark’ 1

|

|

H

Timg ————» L t— Framing Error (expected second stop bit)
Parity Error

(expected a 0" for odd parity)
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The first example is simple: the sender is sending the wrong parity and only one stop bit.
Changing the interface parity and stop bits will clear the problem. The second example is also
simple, but wouldn’t be corrected by changing the parity and stop bit format. The fewer data
bits sent (6) will always generate a framing error, and only sometimes generate a parity error.
This is a difficult problem to track down from the receiver end.

Hopefully, this discussion has served to introduce the reader to the purpose of the change-
able asynchronous data format, and to the necessity of accessing the status bits of the
98036A Serial Interface. In a typical system, both sender and receiver data formats are known
and accessible, making interfacing a simple task.

A program which could be used to establish the correct number of stop bits and the correct
parity setting is included as an example of how the 98036A control statements can be used.
The program makes two assumptions for the purpose of simplification: first, an ASCIl format
is assumed — that is, seven data bits per character; second, it assumes that a parity bit is part

of the character and not disabled (if no parity bit is present, this program cannot get a correct
frame count).

Mode Word Finder Program

Line 0 sets the mode variable (M) to 8 data
bits, no parity, 2 stop bits (to avoid parity
checking).

Line 1 configures the interface mode.

Line 2 inputs one byte and reads the status.

Line 3 checks for framing error.

Line 4 reconfigures the interface to 7 data
bits, odd parity.

Line 5 checks for parity error, and prints the
mode value if no error.

Line 6 sets even parity if a parity error was
detected.

Line 7 resets to 8 data bits, no parity if a
parity error still exists.
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Print
Mode
Word

Read — A$
Print A$

No

Line 8 stops execution if all combinations
have been tried.

Line 9 sets the interface to 1 stop bit on the
first framing error.

Line 10 goes back to 8 if a framing error still
exists with only 1 stop bit.

Flowchart For Mode Word Finder

Parity
Error?

Yes

Flag = 3?

No Go

Set Mode To
8 Data Bits
No Parity

2 Stop Bits

Read Byte

Framing
Error?

No

Flag = 27

Yes 1 No Flag = 1
Flag =17 | StopBits =1

Yes

Flag = 2
Odd Parity
7 Data Bits

l

No Flag = 3
Even Parity

No Flag = 4
No Parity
8 Data Bits
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Control* 9825A Command Octal Code Decimal Code
] erase 35 29
- |df 37 31
) rct 36 30
[ list 33 27
S prt all 23 19
B rewind 2 2
X step 30 24
P il 20 16
Q 0 21 17
N - 16 14
0] - 17 15
] del 11 9
H ins 10 8
K recall 13 11
\ fetch 34 28
T back 24 20
U fwd 25 21
W del 27 23
v ins/rep 26 22
L RUN 14 12
M STORE 15 13
Y CONTINUE 31 25
A STOP 1 1
J EXECUTE 12 10
R clear 22 18
G result 7 7

Alternate ASCII Code Functions:

Carriage-Return (15 Octal): Store
Line-Feed (12 Octal): Execute

* The Control Key and the specified character key are pressed simultaneously.
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“ASC” Conversion Values

Display Key ASCII
Char. Code Dec Oct
0 0 0
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
¢] 6 6
7 7 7
8 8 10
9 9 11
10 10 12
11 11 13
12 12 14
13 13 15
14 14 16
15 15 17
16 16 20
17 17 21
18 18 22
19 19 23
20 20 24
21 21 25
22 22 26
23 23 27
24 24 30
25 25 31
26 26 32
27 27 33
28 28 34
29 29 35
30 30 36
31 31 37
32 32 40
33 33 41
34 34 42
35 35 43
36 36 44
37 37 45
38 38 46
39 39 47
40 40 50
41 41 51
42 42 52
43 43 53
44 44 54
45 45 55
46 46 56
47 47 57
48 48 60
49 49 61
50 50 62
51 51 63
52 52 64
53 53 65
54 54 66
55 55 67
56 56 70
57 57 71
58 58 72
59 59 73
60 60 74
61 61 75
62 62 76
63 63 77

Display Key ASCIl

Char Code Dec Oct
i 64 64 100
65 128 200
66 129 20
67 130 202
68 131 203
69 132 204
70 133 205
71 134 206
72 135 207
73 136 210
74 137 211
75 138 212
76 139 213

77 0 0
78 48 60
79 49 61
80 50 62
81 51 63
82 52 64
83 53 65
84 54 66
85 55 67
86 56 70
87 57 71
88 46 56
89 44 54
90 90 132
91 91 133
92 92 134
93 93 135
94 94 136
95 95 137
96 101 145
97 97 141
98 98 142
99 99 143
100 100 144
101 101 145
102 102 146
103 103 147
104 104 150
105 105 151
106 106 152
107 107 153
108 108 154
109 109 155
110 110 156
111 111 157
112 112 160
113 13 161
114 114 162
115 115 163
116 116 164
117 117 165
118 118 166
119 119 167
120 120 170
121 121 171
122 122 172
123 123 173
124 124 174
125 125 175
126 126 176
127 127 177




“ASC’” Conversion Values

Display Key ASCII
Char Code Dec Oct
i 128 0 0
129 1 1
130 2 2
131 3 3
132 4 4
133 5 5
134 6 6
135 7 7
136 8 10
137 9 11
138 10 12
139 11 13
140 12 14
141 13 15
142 14 16
143 15 17
144 16 20
145 17 21
146 18 22
147 19 23
148 20 24
149 21 25
150 22 26
151 23 27
152 24 30
153 25 31
154 26 32
155 27 33
156 28 34
157 29 35
158 30 36
159 31 37
160 32 40
161 33 41
162 34 42
163 35 43
164 36 44
165 37 45
166 38 46
167 39 47
168 40 50
169 41 51
170 42 52
171 43 53
172 60 74
173 45 55
174 62 76
175 47 57
176 39 47
177 33 41
178 34 42
179 35 43
180 36 44
181 37 45
182 38 46
183 64 100
184 a1 133
185 93 135
186 0 0
187 53 73
188 0 0
189 61 75
190 0 0
191 58 72

Display Key ASCII
Char Code Dec Oct
: 192 0 0

193 140 214
194 141 215
195 142 216
196 142 217
197 144 220
198 145 221
199 146 222
200 147 223
20 148 224
202 149 225
203 150 226
204 151 227
205 0 0
206 48 60
207 49 61
208 50 62
209 51 63
210 52 64
211 53 65
212 54 66
213 55 67
214 56 70
215 57 71
216 46 56
217 44 54
218 0 0
219 0 0
220 0 0
221 0 0
222 a2 134
223 0 0
224 95 137
225 65 101
226 66 102
227 67 103
228 68 104
229 69 105
230 70 106
231 71 107
232 72 110
233 73 111
234 74 112
235 75 113
236 76 114
237 77 115
238 78 116
239 79 117
240 80 120
241 81 121
242 82 122
243 83 123
244 84 124
245 85 125
246 86 126
247 87 127
248 88 130
249 89 131
250 30 132
251 124 174
252 a2 134
253 125 175
254 94 136
255 95 137

Appendix 51
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ASCII Control Codes to 9825A Keyboard Keys

ASCIl EQUIVALENT FORMS 9825A Key
Char. Binary | Octal | Dec Equivalent
NULL { 00000000 | 000 0 *

SOH 00000001 | 001 1

STX 00000010 | 002 2

ETX 00000011 | 003 3

EOT 00000100 | 004 4

ENQ | 00000101 } 005 5

ACK | 00000110 | 006 6

BELL | 00000111 | 007 7

*
*
*
*
S

BS 00001000 { 010 8 INSERT)

HT 00001001 | O11 9

l

LF 00001010 | 012 10

Vias 00001011 } 013 1

FF 00001100 | 014 12

CR 00001101 | 015 13

SO 00001110 | 016 14

ST 00001111 | 017 15

DLE 00010000 | 020 16

PHOUIE®E

DCy 00010001 | 021 17

DC: 00010010 | 022 18

DC; | 00010011 | 023 19
DCa | 00010100 | 024 | 20
NAK | 00010101 | 025 [ 21 (Fwo_
SYNC | 00010110} 026 | 22
ETB | 00010111 | 027 | 23
CAN | 00011000 | 030 | 24 (51ep)

EM 00011001 | 031 25

SUB | 00011010} 032 | 26 *

ESC | ooov1011 | 033 27
FS { 00011100 { 034 | 28
GS | ooot1101| 035 29
RS | 00011110 036 30
us | ooo11111§ 037 31

* = No direct 9825A key equivalent.



HEWLETT ﬁ PACKARD

SALES & SERVICE OFFICES
AFRICA, ASIA, AUSTRALIA

ANGOLA

Telectra

Empresa Técnica de
Equipamentos
Eléctricos. S.A.R.L

R. Barbosa Radrigues, 42-1°0T.~

Caixa Postal, 6487

Luanda

Tel: 35515/6

Cable: TELECTRA Luanda

AUSTRALIA
Hewilett-Packard Australia
y. Ltd

31- 41 Joseph Street
Blackburn. Victoria 3130

P.0. Box 36

Doncaster East. Victoria 3109
Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Melbourne
Hewlett-Packard Australia

td
31 Bridge Street
Pymble
New South Wales, 2073
Tel: 449-6566
Telex: 21561
Cable: HEWPARD Sydney

Hewlett-Packard Auslralia
t

153 Greenhill Road
Parkside. S A 5063

Tel: 272-5911

Telex: 82536 ADEL

Cable: HEWPARD ADELAIDe

Hewlett-Packard Australia

141 Stirhng Highway
Nedlands, W A 6009
Tel: 86-5455

Telex: 93859 PERTH
Cable: HEWPARD PERTH

Hewlett-Packard Australia
Ltd

121 WOllongong Street
Fyshwick A C.T. 2609
Tel: 95-2733

Telex: 62650 Canberra

Cabie: HEWPARD CANBERRA

Hewleft Packard Australia
Pty. Ltd

5th Floor

Teachers Union Building
95-499 Boundary Street

HIN. 4000 Queensland
-1544

Cable: HEWPARD Brisbane

GUAM

Medical/Pocket Calculators Only
Guam Medical Supply, Inc

Jay Ease Building, Room 210
P.0. Box 8947

96911

13
Cable EARMED Guam

HONG KONG

Schmidt & Co (Hang Kang) Ltd
PO Box 297

Connalight Centre

39th Floor

Connaught Road. Central

Hong Kon,

Tel: H-255291-5

Telex: 74766 SCHMC HX

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd
Kasturi Buildings
Jamshedii Tata Rd
BombasbAOO 020
Tel: 29 50 21
Telex: 2156

Cable: BLUEFROST

Btue Star Ltd
S:

ahas
41472 Vi Savarkar Marg
Prabhadevi
Bombay 400 025
Tel: 45 78 87
Telex: 4093
Cable: FROSTBLUE
Blue Star Ltd
Band Box House
Prabhadevi
Bombay 400 025
Tel: 4573 01
Telex: 3751
Cable: BLUESTAR
Blue Star Ltd
14740 Civil Lines
Kanpur 208 001
Tel g 88 82

Telex: 292

Cable: BLUESTAR
Blue Star Ltd

7 Hare Slree(

P 0. Box 506
Calcutta 700 001
Tel: 23-0131
Telex: 7655

Cable' BLUESTAR

Blue Star Ltd

7th & 8th Floor
Bhandari House

91 Nehru Place

New Delhi 110024
Tel: 634770 & 635166
Telex: 2463

Cable: BLUESTAR
Blue Star Ltd

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 55668

Telex: 430

Cabie: BLUESTAR
Blue Star Ltd
Meeakshi Mandiran
xxx/1678 Mahatma Gandhi Rd
Cochin 682 016

Tel 32069, 32161. 32282
Telex: 046-514

Cable BLUESTAR

Biue Star Ltd

1-1-1171

Saronn Oevi Road
Secunderabad 500 003
Tel: 70126. 70127

Cable: BLUEFROST

Telex' 459

Blue Star Ltd

234 Kodambakkan High Road
Madras 600034

Tel 82056

Telex. 041-379

Cable: BLUESTAR

Biue Star Ltd

Nathraj Mansions

2nd Floor Bistupur
Jamshedpur 831 001
Tel: 7383

Cable. BLUESTAR

Telex: 240

INDONESIA

BERCA Indonesia P.T

P.0. Box 496

1sl Floor JL. Cikini Raya 61

Jakarti
Tel 56038 40369. 49886
Telex: 42895
Cable: BERCACON
BERCA indonesia P.T
63 JL. Raya Gubeng
Surabaya
Tel: 44309

ISRAEL

Electronics & Engineering Div
of Motorola Israel Ltd

17, Kremenetski Street

P.0. Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569

Cable: BASTEL Tel-Aviv

JAPAN

Yokogawa-Hewlett-Packard Lid

Ohashi Building

59-1 Yoyogi 1-Chome

Shibuya-ku, Tokyo 151

Tel: 03-370-2281/92

Telex' 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd

Seiko Ibaraki Building

2-8 Kasuga 2-chome, Ibaraki-shi

Osaka

Tel 10726) 23-1641

Telex 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Lid

Nakamo Building

24 Kami Sasafima-cho

Nakamura-ku. Nagoya . 450

Tel (052) 571-5171

Yokogawa-Hewleft-Packard Ltd

Tanigawa Building

2-24-1 Tsuruya-cho

Kanagawa-ku

Yokohama, 221

Tel: 045-312-1252

Telex 382-3204 YHP YOK

Yokogawa-Hewlett-Packarg Ltd
Mito Mitsu Building

105, Chome-1,San-no-maru
Mito. Ibaragi 310

Tel:: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd
Inoue Building

1348-3. Asahi-cho. 1-chome
Atsugi. Kanagawa 243

Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Ltd
Kimura Building

3rd Floor 20

2-chome, Tsukuba
Kumagaya. Saitama 360

Tel: 0485-24-6563

KENYA
Technical Engineering Services

(EA)Ld
P 0 Box 18311

Tel 557726/556762

Cable. PROTON

Medical Onlr

inlernatmna AeradnolE Ajltd .
P.0. Box 19012

Nairobi Airport

Nairobi

Tel: 336055/56

Telex: 22201/22301

Cable: {NTAERID Nairobi

KOREA

Samsung Electranics Co.. Lid
20th FI Dongbang Bidg 250.2-KA
C.P.D Box 2775
Taepyung-Ro, Chung-Ku
Seoul

Tel: (23) 6811

Telex 22575

Cable ELEKSTAR Seoul
MALAYSIA

Teknik Mutu Sdn. Bhd

2 Lorong 13/6A

Section 13

Petaling Jaya. Selangor
Tel: 54994754916

Telex: MA 37605

Protel Engineering

P.0. Box 1917

Lot 259. Satok Road
Kuching. Sarawak

Tel: 2400

Cable: PROTEL ENG

MOZ AMBIQUE

AN Goncaives. Lta

162. 1" Apt. 14 Av. D. Luis
Caixa Postal 107
Lourenco Marques

Tel* 27091, 27114

Telex: 6-203 NEGON Mo
Cable NEGON

NEW ZEALAND
Hewlett-Packard (N.2 ) Ltd
P.0. Box 9443

Courtney Place
Wellington

Tel: 877-199

Telex: NZ 3839

Cable: HEWPACK Wellington

Hewlett-Packard (N.2 } Ltd
Pakuranga Professianal Centre
267 Pakuranga Highway
Box 51092

Pakuranga

Tel: 569-651

Telex: NZ 3839

Cable. HEWPACK, Auckiand
Analyticai/Medical Only
Medical Supplies N.Z Ltd
Scientific Dwvision

79 Carlton Gore Rd.. Newmarket
PO Box 1234
Auckland

Tel: 75-289

Telex. 2958 MEQISUP
Cable: DENTAL Auckland
Analytical/Medical Onty
Medical Supplies N.Z. Ltd
P.0. Box 1994

147-161 Tory St
Wellington

Tel: 850-799

Telex: 3858

Cable: DENTAL, Wellington
Analytical/Medical Only
Medlcat Supphes N.Z. Ltd
PO B

239 S(anmore Road
Christchurch

Tel: 892-019

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

P.0. Box 233

Dunedin

Tel: 88-817

Cable: DENTAL. Dunedin

NIGERIA

The Electronics
Instrumentations Ltd

N6B:770 Oyo Road

Oluseun House

P.M.B. 5402

Ibadan

Tel 61577

Telex: 31231 TEIL Nigeria

Cable: THETEIL Ibadan

The Elecironics (nstrumenta-
tions Ltd

144 Agege Motor Road. Mushin

P.D Box 6645

Lagos
Cable’ THETEIL Lagos

PAKISTAN

Mushko & Company, Lid
Oosman Chambers
Abdullah Haroon Road
Karac

Tel 511027 512927
Telex KR894

Cable: COOPERATOR Karachi
Mushko & Company. Ltd
38B. Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES

The Online Advanced Systems
Corporation

6th Floor. Yupui Co Bidg

560 Quintin Paredes St
Binondo. Manila

Tel: 48-71-49, 48-68-53

In Makati 85-35-81. 85-34-91
Telex: 3274 ONLINE

RHODESIA

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

Tel: 705231 (5 hines)
Telex: RH 4122

SINGAPORE

Hewlen Packard Singapore
Pte.) L

3841F Jalan Bulit Merah

Blk. 2. 6th Floor. Jalan

Redhill Industnal Estate

Alexandra P.0 Box 58

Singapore 3

Tel: 633022

Telex: HPSG RS 21486

Cable: HEWPACK. Singapore

SOUTH AFRICA
Hewlett-Packard South Afnca

Py ). Ltd
Private Bag Wendywood
Sandton, Transvaal 2144

Hewlett-Packard Center

Daphne Street. Wendywood

Sandton. Transvaal 2144

Tel 802 104018

Telex

Cable: HEWPACK JOHANNESBURG

Service Department

Hewilett-Packard South Alrica
(Pty ). Ltd

P.D Box 39325

Gramley. Sandton. 2018

451 Wynberg Extension 3

Sandton. 2001

Tel 636-81889

Telex: 8-2391

Hewlett-Packard South Africa
Pty.). Lid
P ox 120

Howard Place. Cape Province. 7450

Pine Park Center. Forest Drve
Pinelands. Cape Province. 7405
Tel:"53-7955 thu 9

Telex. 57-0006

Service Department

Hewlett-Packard South Africa
(Pty ). Ld

PO Box 37099

Overport. Durban 4067

Braby House

641 Ridge Road

Durban. 4001

Tel 88-7478

Telex 6-7954

TAIWAN

Hewlett-Packard Far East Ltd
Tawan Branch

39 Chung Shiao West Road
Sec. 1. 7th Floor

Taipei

Tel" 3819160-4

Telex: 21824 HEWPACK
Cable. HEWPACK TAIPE)
Hewlett-Packard Far East Ltd
Tawan Branch

68-2. Chung Cheng 3rd. Road
Kaohsiun:

Tel {07} 253187Kaohsmng
Analytical Only

San Kwang Instruments Co . Ltd
No. 20. Yung Sui Road
Taipei

Tel: 371517)-4 (5 hnes)
Telex: 22894 SANKWANG
Cable SANKWANG TAIPEI

TANZANIA

Medical Only

Inremanona\ Aeradio (E A). Lid
P 0. Box 861

Dar es Salaam

Tel 21251 Ext 265

Telex 41030

THAILAND

UNIMESA Co . Ltd

Eicom Research Building
Bangjak Sukumvit Ave
Ban&kok

Tel 932387. 930338
Cable: UNIMESA Bangkok
UGANDA

Medical Only

International Aeradio(E A ). Ltd
PO Box 2577
Knmpala

Tel

Cable INTAERIO Kampala

ZAMBIA

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

Lusaka

Tel 73793

Cabie ARJAYTEE. Lusaka

53

OTHER AREAS NOT LISTED, CONTACT:

Hewlett-Packard Intercortinental
3200 Hilvew Ave

Palo Atto. Cakfornia 94304

Tel. {415) 493-1501

TWX: 910-373-1267

Cable- HEWPACK Palo Alto
Telex: 034-8300. 034-8493

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd
11620A - 168 Street
EdmontonT5M 379

Tel: (403) 452-3670

TWX: 610-831-2431 EOTH
Hewlett-Packard {Canada) Ltd
915-42 Ave S.E. Suite 102
Caigary 126 171

Tel: (403) 287-1672

Twx: 610-821-614|

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
837 £ Cordova Street
Vancouver V6A 3R2

Tel: (604) 254-0531

TWX: 610-922-5059 VCR

MANITOBA
Hewlett-Packard (Canada} Lid
513 Century St

St James

Winnipeg R3H DL8

Tel' (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd
800 Windmill Road

P.D. Box 9331

Dartmouth B2Y 376

Tel. (902) 469-7820

TWX: 610-271-4482 HFX

ONTARIO

Hewlett-Packard (Canada) Lid
1020 Morrison Dr

Ottawa K2H 8K7

Tel: (613) 820-6483

TWX: 610-513-1636
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Tel {416) 678-9430

TWX 610-492-4246

QUEBEC

Hewilelt-Packard (Canada) Lid
275 Hymus Bivd

Pointe Claire HIR 1G7

Tel' (514) 697-4232

TWX 610-422-3022

TLX 05-821521 HPCL

FOR CANADIAN AREAS NOT LISTED:

Contact Hewlett-Packard (Canada}
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

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

Tel' 31-6063,4,5.6 and 7
Telex: Public Booth N 9
Cable: HEWPACK ARG

B8O0LIVIA
Stambuk & Mark (Bohvia) Ltda
Av. Mariscal, Santa Cruz 1342

La Paz

Tel' 40626, 53163, 52421
Telex: 3560014

Cable: BUKMAR

BRAZIL
Hewlett- Packard do Brasil
leC Ld

/enida Rno Negro, 980

haville

/6400 Barueri Sao Paulo
Tel 429-2148/9:429-2118/9
Hewlett-Packard do Brasil
l.e.C. Ltda
Rua Padre Chagas, 32
90000-Pérto Alegre-RS
Tel: (0512) 22-2998, 22-5621
Cable: HEWPACK potio Alegre

Hewlett-Packard do Brasil
1EC. Ltda

Rua Siqueira Campos. 53
Copacabana
20000-Rio de Jansiro
Tel- 257-80-94-DOD {021)
Telex: 39)-212-1905 HEWP-BR
Cable HEWPACK

Rio de Janeirg

CHILE

Calcagm y Metcalte Ltda
Alameda 580-01 807
Casiila 2118

Santlago, 1

Tel: 398613

Telex: 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA

Instrumentacidn

Henrik A. Langebaek & Kier S A
Carrera 7 No. 48-75

Apartado Aéreo 6287
Bogotd, (

Tel: 69-88-77

Cable. AARIS Bogotd

Telex. 044-400

COSTA RICA

Cientitica Costarncense S.A
Calle Centrai, Avenidas 1y 3
Apartado 10159

San José

Tel 21-86-13

Cable GALGUR San José

ECUADOR

Medical Only

AF Viscaino Companila Ltda
Av. Rio Amazonas No. 239
P.0. Box 2925

Quito
Tel: 242-150,247-033/034
Cable: Astor Quito

Calculators Dniy
Computadoras y Equipos
Electrdnicas

P.0. Box 2695

990 Toledo (y Cordero)
Quito

Tel 25
Telex: 02- 2113 Sagita Ed
Cable: Sagita-Quito

EL SALVADOR

(nstrumentacion y Procesamiento
Electronico de el Salvador

Bulevar de los Heroes [1-48

San Salvador

Tel: 252787

GUATEMALA
IPESA

Avenida La Reforma 3-48.
Zona 9

Guatemala Ci

Tel: 63627, 6478

Telex: 4192 Teletro Gu

MEXICO
Hewiett-Packard Mexicana,
A de GV

Torres Adaiid No. 21. 11 Piso
Col. del valle

Mexico 12. D.F

Tel: (905) 543-42-32

Telex: 017-74-507

Hewiett-Packard Mexicana,
SA geCV

Ave. Constitucidn No 2184
Monterrey. N.L

Tel: 48-71-32. 48-71-84
Telex: 038-843

NICARAGUA

Roberto Terdn G
Apartado Postal 689
Edificio Terdn

Managua

Tel: 25114, 23412.23454
Cable: ROTERAN Managua

PANAMA

Electrdnico Balboa. S.A

P.D. Box 4929

Caile Samuel Lewis

Cuidad de Panama

Tel: 64-2700

Telex 3431103 Curunda,
anal Zone

Cabie: ELECTRON Panama

PARAGUAY

Z.J. Melamed S.R.L

Drws;dn Aparatos y Equipos

dico!

Divisidn Apara(os y Equipos
Cientificos y de Investigacidn

P.0.Box 676

Chile-482. Editicio Victona

Asuncion

Tel 91-271. 91-272

Cabie RAMEL

PERU

Compahia Electro Médica § A
Los Flamencos 145

San Istdro Casiia 1030
Lima 1

Tel 41-4325

Cable ELMED Lima

PUERTO RICO
Hewlett-Packard inter-Americas
Puerto Rico Branch Oftice
Calte 272

No 203 Urb Country Club
Carolina 00924

“Tel' (809) 762-7255

Telex 3450514

URUGUAY

Pablo Ferrando S A
Comercial e Industnal
Avenida talia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable. RADIUM Monlevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edihcio Segre

Caracss 107

Tel 35-00-11 (20 lnes)
Telex 25146 HEWPACK
Cable' HEWPACK Caracas

FOR AREAS NOT LISTED. CONTACT:

Hewlett-Packard
Inter-Americas

3200 Hillview Ave

Palo Aito. Caiifornia 94304
Tel (415) 493-150

TWX 910-373-1260

Cable HEWPACK Palo Alto
Telex. 034-8300. 034-8493
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EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges.m b H
Handelskai 52

P.0. box 7

A-1205 Vienna

Tel: (0222) 351621 to 27
cable. HEWPAK Vienna
Telex 75923 hewpak a

BELGIUM
Hewiett-Packard Benelux
ANV

Avenue de Col-Vert. 1
EGroenkvaaglaani

-1170 Brusseis
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex' 23 494 paloben bru

CYPRUS

Kypronics

19. Gregorios & Xenopoulos Ad
P.0. Box 1152

CY-Nicosia

Tel: 45628/29

Cable. KYPRONICS PANOEHIS
Telex: 3018

CZECHOSLOVAKIA
Vyvolova a Provozni Zakladna

Vyzkumnych Ustavu v Bechovicich

CSSR-25097
Bechovice u Prahy
Tel: 89 93 41
Telex: 121333
Institute of Medical Bionics

Vyskumny Ustav Lekarske| Bioniky

Jedlova 6

CS-88346 Bratislavs-Kramare

Tel: 44-551:45-541
DDR

Entwicklungsiabor der TU Dresden

Forschungsmsnlul Meinsberg

0DA-730!
Waldheim/Meinaberg

Tel 37 667

Telex 112145

Export Contact AG Zuerch

Guenther Forgber

Schlegelstrasse 15

1040 Berlin

Tel: 42-74-12

Telex. 111889

DENMARK
Hewlett-packard AiS
Datave) 52

DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Tetex 166 40 hpas
Hewlett-Packard A S
Naverve; 1

DK-8600 Silkeborg
Tel: (06) 82 71 66
Telex 166 40 hpas
Cable HEWPACK AS

FINLAND
Hewlett-Packard OY
Nahkahousuntie S
Box 6
SF-00211 Helsinki 21
Tel (90) 6323031
Cable HEWPACKOY Helsinki
Telex 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Ovartier de Courtaboeut
Boite Postale No 6
F-91401 Orsay Cédex
Tel (1)907 78 25
Cable HEWPACK Orsay
Telex 600048

Hewlett-Packard France
Agency Reégianale

Le Saquin
Chemin des Mauilies
BP. 162
£-69130 Ecully
Tel' (78) 33 81 25
Cable” HEWPACK Eculy
Telex 31 06 17

Hewiett-Packard France
Agence Régianaie
Péricentre de la Cépiere
Chemin de la Cépigre. 20
F-31300 Toulouse-Le Mirail
Tel:(61) 40 11 12
Cable HEWPACK 51957
Telex: 510957
Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Mangnane
F-13721Marignane
Tel (97) 89 12 36
Cable HEWPACK MARGN
Telex 410770
Hewlett-Packard France
Agence Regionale
63. Avenue de Rochester
B.P 1124
F-35014 Rennes Cedex
Tel {99) 36 33 21
Cable HEWPACK 74912
Telex. 740912
Hewlett-Packard France
Agence Régionale
74. Allée de la Robertsau
F-67000 Straabourg
Tel: (88) 35 23 20-21
Telex: 890141
Cable. HEWPACK STRBG
Hewlett-Packard France
Agence Regionale
Centre Vauban
201. rue Colbert
Entree A2
F-59000 Litle
Tel (20) 51 44 14
Telex. 820744
Hewlett-Packard France
Centre d° Attaires Paris-Nord
Batiment Ampére
Aue de La Commune de Paris
P 300
F-93153
Le Blanc Mesnil Cédex
Tel (01) 93188 50

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Posttach 560 140

D-6000 Frankfurt 56

Tel. (0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex 04 13249 hpffmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 110

0-7030 Boblln?on Wurttemberg

Tel: (07031) 66

Cable: HEPAK Bobhingen
Telex 07265739 bbn
Hewiett-Packard GmbH
Technisches Buero Dusseldort
Emanuel-Leutze-Str 1 (Seestern)
0-4000 Dusseldort 11

Tel- (0211) 59711

Telex' 085/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

0-2000 H-mbur

Tel (04[]g 24 13

Hewlett-Packard GmbH
Technisches Buero Hannover
Am Grossmarkt 6

D-3000 Hannover-Kieefeld 91

Tel: (0511) 46 60 01

Telex: 092 3259
Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str 90

0-8500 Nuremberg

Tel: (0911) 56 30 83185

Telex: 0623 860

Hewlett-Packard GmbH
Technisches Buero Minchen
Unterhachinger Strasse 28
ISAR Center

0-8012 Ottobrunn

Tel: (0B9) 601 30 61:7
Cable: HEWPACKSA Minchen
Telex: 0524985
Hewlett-Packard GmbH
Technisches Buero Berhin
Kenh Strasse 2-4

0-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE
Kostas Karayannis
18. Ermou Street

Tel: 3237731
Cable: AAKAR Athens
Telex: 21 59 62 rkar gr
Analytical Only

INTECO

G. Papathanassiou & Co
Marni 17
GR - Athens 103
Tel: 522 1915
Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR
Meaical Only
Technomed Heilas Lid
52.Skoula Street
GR - Athens 135
Tel: 362 6972. 363 3830
Cabie etalak athens
Telex: 21-4693 ETAL GR

HUNGARY
MTa

Muszerigy! és Mérestechnikar
Sz0lgalata

Lenin Krt. 67

1391 Budapest VI

Tel: 42 03 38

Telex 22 5114

ICELAND

Medical Only

Elding Trading Company Inc
Hatnarhvoli - Tryggvatotu
IS-Reykjavik

Tel: 158 20

Cable: ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd
No_ 13. Fourteenth St
Miremad Avenue

P.0. Box 41:2419
IR-Tehran

Tel. 851082-7

Telex: 213405 HEWP (R

IRAQ

Hewlett-Packard Trading Co

Mansoor City

Baghdad

Tej. 5517827

Telex: 2455 Hepairag 1k

Cable HEWPACDAD.
Baghdad Irag

IRELAND
Hewlett Packard Ltd
King Street Lane
GB WInnmh Wnkmgnam

erks. 1 5AR
Tel (0734} 78 47 74
Telex: 847178/848179

ITALY

Hewlett-Packard italiana S.p.A
Via Amerigo Vespucci 2
Casella postale 3645

1-20100 Mitsno

Tel: (2) 6251 {10 lines)

Cable: HEWPACKIT Milano
Telex 32046

Hewlett-Packard taliana S.p.A
Via Pietro Maroncelli 40

{ang. Via Visentin}

1-35100 Padova

Tel: (49) 66 48 88

Tetex: 41612 Hewpack
Medical only

Hewlett-Packard Italiana S.p.A
Via d'Aghiardi. 7

1-56100 Pisa

Tel: (050) 2 32 04

Telex: 32046 wia Milano
Hewlett-Packard ftatiana S.p.A
Via G Armellini 10

1-00143 Roma

Tel: (06) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma
Hewilett-Packard Italiana S.p.A
Corso Giovanni Lanza 94
)-10130 Torino

Tel: (011) 682245/659308
Medicai/Calculators Only
Hewlett-Packard Italiana S.p A
Via Principe Nicola 43 G/C
1-95126 Catania

Tel:(095) 37 05 04
Hewlett-Packard Italiana S.p.A
Via Amerigo Vespucci. 9
1-80142 Napoli

Tel: {081} 3377 11
Hewlett-Packard italiana S.p A
Via E Masi. 9/8

1-40137 Bologna

Tet: (051) 30 78 87

KUWAIT
Al-Khaldiya Trading &
Contracting Co
Box 830
Kuwsit
Tel: 42 49 10
Cable: VISCOUNT

LUXEMBURG
Hewlett-Packard Benelux
SAMNYV

Avenue du Coi-Vert. 1
(Groenkraaglaan)

B-1170 Brussels

Tel. (02) 672 22 40
Cable” PALOBEN Brussels
Teiex: 23 494

MOROCCO

Gerep

190, Blvd Brahlm Roudani
Casabl.

Tel 25 16 76/25 90-99
Cabie Gerep-Casa

Telex: 23739

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartlaan 121
P 0. Box 667

NL-1134 Amstelveen

Tel (020) 47 20 21

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY

Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haalum

Tel: {02) 53 83 60

Telex: 16621 hpnas n
POLAND

Biuro tnformacy Techniczne)
Hewlett-Packard

U1 Stawki 2. 6P
00-950Warszawa

Tel: 395962/395187

Telex 81 24 53 hepa pl
UNIPAN

Zaklad Doswiadczalny
Budowy Aparatury Naukowe)

U1 Krajowe| Hady Narodowe| 51:55

00-800 Warszawa

Tel: 36190

Telex: 81 46 48

Zaklady Naprawcze Sprzety
Medycznego

Plac Komuny Paryskiej 6

90-007 Lodz

Tel: 334-41, 337-83

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctncos S a.r |
Rua Rodrigo da Fonseca 103
P.0 Box 2531

P-Lisbon

Tel. (19) 6! 60 7

Cable: ELECTRA Lisbon

Telex: 12598

Medical only
Mundinter

Intercambio Mundial de Comeércio
arl

Av.A A de Aguiar 138

P.0. Box 2761

P - Lisbon

Tel: (19) 53 21 317

Cable INTERCAMBIO Lisbon

RUMANIA

Hewlett-Packard Reprezentanta

Bd N. Baicescu 16

Bucharest

Tel: 158023:138885

Telex: 10440

I1.AU.C

Intreprinderea Pentru
Intretinerea

Si Repararea Utilajelor de Calcul

B-dul prof. Dimitne Pompei 6

Bucharest-Sectorul 2

Tel: 12 64 3

Telex: 11716

SAUDI ARABIA

Modern Electronic Establishment
King Abdul Aziz str (Head office)
P.0. Box 1228

Jeddah

Tel: 31173-332201

Cabie' ELECTRA

P 0 Box 2728 (Service center)

Riy:
Tel 62596 66232
Cable: RAQUFCO

SPAIN

Hewieti-Packard Espancla. S.A
Jerez No

E-Madrid 16

Tel (1) 458 26 00 (10 hnes)
Telex 23515 hpe
Hewlett-Packard Espanola. S A
Milanesado 21-23
E-Barceiona 17

Tel (3) 203 6200 (5 Unes)
Telex' 52603 hpbe e
Hewlett-Packard Espafiola. S A
Av Ramdn y Cajal 1

Editicio Seviia. pianta 9

Hewlett-Packard Espafcla S.A
Edificio Albia 11 7° 8
E-Bilbao-1

Tel: 23 83 06123 82 06
Calcutators Only
Hewlett-Packard Espancla S.A

Gran Via Fernando El Catdhco. 67

E-Valen

Tel 326 67 ZB 326 85 55
SWEDEN
Hewlett-Packard Sverige AB
Em?‘he(svagen 13

S-161 20 Bromma 20

Tel (08) 730 05 50

Cable MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Svernige A8
Ds(ra Vintergatan 22

$-702 40 Orebro
Tel: (019) 14 07 20
Hewlett-Packard Svenge AB
Frotallsgatan 30
$-421 32 Vastra Frolunds
Tel: (031) 49 09 50
Telex' 10721 Via Bromma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

P.0. Box 307

CH-8952 Schlleren-Zurich
Tel: (01) 730 52 40/730 18 21
Cable: HPAG CH

Telex: 53933 hpag ch
Hewlett-Packard (schweiz) AG
Chateau Bloc 19

CH-1219 Le Lignon-Geneva
Tel: (022) 96 03 22

Cable: HEWPACKAG Geneva
Telex: 27 333 hpag ch
SYRIA

Medical/Calculator only
Sawah & Co

Place Azme

B.P. 2308

SYR-Damascus

Tel. 16367. 19697. 14268
Cable’ SAWAH, Damascus
TURKEY

Telekom Engmeermg Bureau
P.D. Box 437

Beyoglu

TR In-nbul

Tel 49 40

Cable: TELEMATION Istanbul
Telex: 23609

Medical only
EMA

Muhendisiik Koliektit Sirketi
Adakale Sokak 41/6
TA-Ankara

Tel: 175622

Analytical only

Yilmaz Ozyurek

Milli Mudafaa Cad No. 16/6
Kizilay

TR-Ankara

Tel: 25 03 09

Telex 42576 Ozek tr
UNITED KINGOOM
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 SAR

Tel (0734) 7847 74

Cable Hewpie London
Telex.847178:9

Hewlett-Packard Ltd
Trafaiger House
Navagation Road
Altrincham
Cheshire WA14 1NU
Tel (061) 928 6422

Hewilett-Packard Ltd
Lygon Court

Hereward Rise

Dudley Road
Halesowen.

West Midlands B62 8S0
Tei: (021) 550 9911
Telex: 339105

Hewlett-Packard L1d
Wedge House

799, London Road
GB-Thornton Heath
Surrey CR4 BXL

Tel (01} 684 0103/8
Telex: 946825

Hewlett-Packard Ltd

c/o Makro

South Serviceholesale Centre

Wear Industrial Estate

Washington

GB-New Town. County Durham
Tel: Washington 464001 ext. 57/58

Hewiett-Packard Ltd

10, Wesley St
GB-Castletord

West Yorkshire WF10 1AE
Tel: (09775) 50402

Telex: 557355

Hewleti-Packard Ltd
1. Wallace Way
GB-Hitchin

Herts
Tel: (0462) 52824/56704
Telex 825981

USSR

Hewiett-Packard

Representative Office USSA
Pokrovsky Boulevard 4/17-Kw 12
Moscow 101000

Tel:294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewiett-Packard
Miklosiceva 38/VHI

61000 Ljubljana

Tel 31 58 79/32 16 74

Telex: 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
HewleéLPackard Ges. mbH

0x
A-1205 Vienna, Austria
Tel: {0222} 35 16 21 t0 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDOLE EAST COUNTRIES
NOT SHOWN PLEASE CON
Hewiett-Packard S.A
Mediterranean and Middle

East Operations

35. Kolokotront Street

Platia Kefallariou

GR-Kifissia- Athens, Greece
Tel: B0B0337/359/429

Telex: 21-6588

Cable: HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S A

7. rue du Bois-du-Lan

PO Box

CH-1217 Meynn 2 - Geneva
Switzerland

Tel (022) 82 70 00

E-Seville 5 Cable Hewpie Manchester Cable: HEWPACKSA Geneva
Gaple 1! :’;gg;sh’;h“:?““'g Tel 64 44 54 58 Telex: 668068 Telex 2 24 86
A ILLINOIS MINNESOTA NEW YORK PENNSYLVANIA VIRGINA
I?ZLQGENAhTI‘eAsburg Or SE 3686 Boe;ozg)anavae 5201 Tollview Or 2400 N Prior Ave 6 Automation Lane 111 Zeta Orive P.O Box 12778
PO Box 4207 San Diego 92123 Rolling meadows 60008 St. Paul 55113 Computer Park Pittsburgh 15238 No 7 Koger Exec Center
Huntaville 35802 Tel' (714) 279-3200 Tel (312) 255-9800 Tel: (612) 636-0700 Albany 12205 Tel (412) 782-0400 ?4“".812&223502
Tel' (205) 881-4591 TWX: 910-687-2260 Tel (518) 458-1550 1021 8th Avenue orto 02
Medical Ont COLORADO P ANA .l‘l,l.scskl'sosr:PPl 201 South Avenue King of Prussia Industrial Park Tel:(B04) 461-4025/6
edical 1 INDI n i "

228 W Valley Ave Englewood 80710 7361 Nofih Shadeland Ave Medical Service only Ly At Tor sy im0 314 mungary Springs Aoad
Room 220 Tl 13031 771-3455 Indianapoliad6250 Tel (601) 982-9363 TWX' 510-253-5981 TWX 510-660-2670 Richmond 23228
Birmingham 35209 Tel (317)842-1000 MISSOURI Tel: (B04) 285-3431
Tel (205) 942-2081:2 CONNECTICUT TWX: 810-260-1797 39 Saginaw Orive SOUTH CAROLINA

12 Lunar Drive 11131 Colorado Ave Rochester 14523 £941-0 N Trennolm Road WASHINGTON
ARIZONA New Haven 06525 lowa Ksnses City 64137 Tel' (716) 473-9500 Columbia 29260 Bellefield Dttice Pk
2336 E. Magnolia St Tel {203) 389-6551 1902 Broadway Tel 1816& 763-8000 TWX 510-253-5981 Tel' (803) 762-6493 1203-114th Ave. S E
Phosnix 85034 LT AT lowa City 52240 TWX: 910-771-2087 5858 Ea5! Moloy Road Eltevecaoes
Tel (602) 244-1361 . Tel: {319) 338-9466 148 Weldon Parkway Syracuse 13211 TENNESSEE Tel' (206) 454-3971
2424 East Aragon Rd FLORID. Maryland Heights 63043 o (315) 4542486 “Knoxville TWX' 910-443-2446

g PO Box 24210 KENTUCKY Tel. (315) 454-2

Tueson 85706 2806 W. Oakiand Park 8lva Medical Only Tel: {314) 567-1455 Twx 716 541 an Medical Servce on) WEST VIRGINIA
Tel {602) 294-3148 2 Lauderdals 39311 Akinson Souare TWX. 910-764-0833 1 Crossways Park West Meml Malma‘ Aoy
*ARKANSAS Tel (305) 731-2020 3901 Atinson Or NEBRASKA Woodbury 11797 1473 Madison Avenue Char
Medical Service Only - Jacksonville Sbue 207 Medical Only Tel' (516) 921-0300 Memphis 38104 Tel 1304, 345 1640
P.0 Box 5646 Medical Service on, Louisville 40218 7171 Mercy Aoad TWX 710-990-4951 Tel (901) 274-7472
Brady Station Tel- (304) 396-0863 Tel (502) 456-1573 Sure 110 WISCONSIN

Little Rock 72205
Tel (501) 376-1844

CALIFORNIA

1430 East Orangerhovpe Ave
Fulierton 926:

Tel (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel (213) B77-1282

TWX' 910-499-2671

6305 Anzona Place

Los Angeles 90045

Tel: (213} 649-2511

TWX 910-328-6147

‘Los Angeles

Tel {213) 776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel (408) 249-7000

TWX 910-338-0518

Tel d?M) 446-6165

646 W North Market 8lvd
Sacramento 95834
Tel (916) 929-7222

P 0. box 13910
6177 Lake Ellenor Dr
Oriando 32809

Tel (305) 859-2900
P 0. Box 12826
Pensacola 32575
Tel (904) 476-8422

GEORGIA
P O Box 105005
Atianta 30348
Tel (404} 955-1500
TWX 810-766-4890
Medical Service Only
‘ Augusta 30903
Tel (404) 736-0592
P 0 Box 2103
‘arner Robins 31098
Tel (912) 922-0449

HAWAI

2875 So. King Street
Honolulu 96814
Tel (B08) 955-4455
Telex' 723-705

LOUISIANA

P.Q Box 840

3229-39 Williams Boulevard
Kenner 70063

Tel: (504) 443-6201

MARYLAND

6707 Whitestone Road
Baitimore 21207

Tel [301& 944-5400
TWX' 710-862-9157

2 Choke Cherry Road
Rockyville 20850

Tel {301) 948-6370
TWX 710-828-9684

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

MICHIGAN

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

Omaha 68106
Tel (402) 392-0948

NEW JERSEY

W. 120 Century Rd
Paramus 07652

Tel. (201) 265-5000
TWX 710-990-4951
Crystal Brook Professional

Buildin
Eatontown 07724
Tel (201) 542-1384

NEW MEXICO
PO Box 11634
Station £
11300 Lomas Bivd.. N.E
Albuquerque 1023
1

156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX 910-983-0550

NORTH CAROLINA
P.O. Box 5188

1923 North Mamn Street
High Point 27262

Tei” (919) 885-8101

OHIO

16500 Sprague Aoad
Cleveland 44130
Tel (216) 243-7300
TWX" 810-423-9430
330 Progvess Rd
Dayton 45449

Tel (513) 859 8202
1041 Kingsmill Parkway
Columbus 43229
Tel' (614) 436-1041t

OKLAHOMA

P 0. Box 32008
Oklahoma City 73132
Tel. (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tel (503) 620-3350

Nashville
Medical Service only
Tel (615} 244-5448

TEXAS

PO Box 1270

201 E Arapaho Ad
Richardson 75080
tel 214) 231-6101
P.0 Box 27409
6300 Westpark Drive
Houston 77057

Tel (713) 781-6000
205 Bily Mitchell Road
San Antonio 78226
Tel (512) 434-8241

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tei (801} 487-0715

9004 West Lincoin Ave
West Allis 53227
Tel' (414) 541-0550

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

nearest you' Atlanta. Georgia

North Hollywood, California

Rockville. Maryland. ..Rotling Meadows,
Hiinois. Their compiete

addresses are hsted above

“Service Only
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Subject Index

d

Asynd@®ronous /O 17,45
Buffered Input :
Keyboard Buffer 8, 9, 41

Transfer Buffer 12

C

Control Word:
Conversion (ASCII)

d

Delimiter, End of Line 14

e

18,19, 20
11, 50, 51, 52

Error:
Messages 30, Back Cover
Trapping 25, 34, 44

[ |

Interrupts 8,9, 40, 41

Keyboard:
Instructions 8,9, 10, 11, 24-27
Code Chart 42, 50, 51
Conversion Table ...52
Remote Keyboard 24-28

m

Subject Index 55

Memory (Available Memory) 35
Mode Word 20, 21, 47
Parity 21,22, 45-48
Program

Commented Programs 35

Program Execution 40

Storing Program Lines 29-32
Sales and Service Offices 53, 54
Serial Interface 17-28, 45-48
Status Word 22-44
Syntax 2, 37
Terminal:

General Terminal Information 5

Terminal Emulator Instructions 7-15






Error Messages
Missing General /O ROM.
Incorrect number of parameters.
Improper parameter specified.
Wrong parameter type.
lllegal buffer type for bred statement.
Key buffer overflow.
Too large or wrong sign of parameter.
Improper execution of store statement.
Illegal use of kret.

Missing 98036A Interface card.
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