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This guide contains information to enable you to interface your device, by an 11202A or
11203A interface card, to a 9800-Series calculator.

The guide begins with some general information about the interface cards and the calculator.
The diagrams and check-list in section 2 are to help you choose the right interface card.
Once you have decided which interface card is the right one for your device, you can refer
to the relevant section.

Appendices at the rear of the guide give other information that you may find useful when
interfacing your device.



SECTION 1

SECTION 2

SECTION 3

SECTION 4

APPENDIX 1

GENERAL INFORMATION Page

INtrodUCHION v ittt e e e e 1-1
Interface Specifications . ......... ..ol i 1-1
Setting TheSelectCode . ......... .o, 1-2
Read Only Memory (ROM) . ... ..ot 1-3
Calculator Input/Output Lines ... .. 1-4
Wire ColourCodes ...... oo it 1-5

CHOOSING THE RIGHT INTERFACE

INtrodUCHION ..ottt it e e e e e e, 2—1

11202A I/0 INTERFACE CARD

Introduction . ... .. i e 3—1
Connecting Your Device .........ccuiiiiinniiinninnnnnnnn, 3-2
Datalnput Lines .........ciiiiniiiiiiii it 3-2
Data OQutput Lines . .......ccuiiiriiiinnnnnnnnnn 3-3
Control Line (CTL) .. v i e 3—4
Flag Line (FLG) ... i it e i ee 3—4
Enable Corporate Handshake Line (ECH) ................ 3-5
Input/Output Line (1/0) ... ... 3-5
Stop Line (STP) .ttt e e e e 3-56
Ground Lines (GND) ...ttt 3-6
Theory of Operation . ... ... ittt i, 3-6
Data Qutput SequenCe ..........c.iiitirnnnnnnnnnns 3-7
Data Input Sequence ... 3-8

11203A BCD INTERFACE CARD

Introduction . ... ...t e e 4—1
Setting Negative- or Positive-True Logic ...................... 4—1
Connecting Your Device ...........cuiiiiiniinnninnnnnnn. 4-2
Data Lines . .n.iiiii et e e 4-2
Control Lines ...... ..ottt 4-5
Flag Line . ..o e e e 4—6
Reference Lines ...........c.cciviiiinininnn. 4-—7
Ground Lines. . ...ttt 4—7
Theory of Operation ..........coiiiir it 4—-8
Erroneous Terminations ...............0iiuuuirenn... 4-9

NEGATIVE- AND POSITIVE-TRUE LOGIC

1 0} g0 Yo (1 1o3 T o T . A1-1
11202A Interface Card .. ..ottt it i et e e e . A1-1
T1203A Interface Card . ... oottt e e e e e . Al1-1



APPENDIX 2

APPENDIX 3

APPENDIX 4

APPENDIX 5

APPENDIX 6

HANDSHAKING

Corporate Handshake Mode . ...,
INterrupt .o

ASCIl (AMERICAN STANDARD OF CODED INFORMATION
INTERCHANGE)

BINARY-CODED-DECIMAL (BCD)
Binary-Coded-Decimal  ........ ...
INTERFACING HINTS

Permanent Qutput (11202A0nly) ... ...,
16-Bit Parallel Output (11202A Only) ... oo,
Binary Numbers Greater Than 8-Bits (11203A Only) .............

INPUT AND OUTPUT OPERATIONS

Introduction . ... ... .
9810 Calculator ....... ..ot
FieldWidth ... .. .
Carriage Return and Line Feed (CRand LF) ...............
Output Commands . .........ovuiieine e
Input Commands  ......... ..t
9820/9821 Calculators .........iiie e
FieldWidth .. ... ..
Carriage Return and Line Feed (CRand LF) ...............
Output Commands . .........oitii e,
Input Commands ...t
9830 Calculator .. .....uuii i
FieldWidth .. ... ... .
Carriage Return and Line Feed (CRand LF) ...............
Output Commands . ............uuiiiiiniianann ..
Input Commands ...t

APPENDIX 7 OPTIONS AND SPECIALS

11202A Interface Card ... ... i,
11203A Interface Card  ......... .ot
Other Interface Cards . ...,

APPENDIX 8 STANDARD SELECTCODES .........itiiiiiiiiiennnn

APPENDIX 9

ASCII CHARACTERS . it e e



A2—-1
A2-2
A5—-1
A5-2

Settingthe Select Code . ...... ... i 1-2
Read Only Memory (ROM) ... ... o e 1-3
Main Features ... ooui vttt i i ittt e e e e et 2—1
Recommended Data Input Line Circuit ....................... 3-2
Recommended Data Output Line Circuit ..................... 3-3
Typical Circuit for Controlling Relays ....................... 3-3
Recommended Flag Receiver Circuit ......................... 3-4
11202A Interface Card — Simplified Block Diagram ............. 3—6
11202A Data Output Sequence ... ... ..o, 3-7
11202A Data Input Sequence . .........cuiiiiiiinennnnn.. 3-8
11202A Circuit Diagram . ... .. ot 3-9
Setting Positive- and Negative-Logic ......................... 4-1
Recommended Data Lines Circuit ........................... 4-3
Recommended Control Line Circuit ......................... 4-5
Recommended Flag Line Circuit . ............................ 4—6
11203A Interface Card — Block Diagram ..................... 4-8
Input Timing Diagram . . ... it i 4-9
11203A Interface Card — Circuit Diagram ..................... 4—-10
Handshaking .........i i i e e e A2—-1
Software Interrupt ......... . . e A2-2
Shorting Data Input and Data Output Lines Together ........... Ab—1

Binary Numbers Greater than 8-Bits ......................... Ab—2



To interface your device to a 9800-Series calculator you require hardware and software.
The 11202A and 11203A interface cards fulfil the hardware requirements; Read-Only-
Memories (ROMs) fulfil the software requirements.

Although different in function, the 11202A and 11203A are the same in appearance and
require the same operation environment. The following information is relevant to both
interface cards.

Dimensions (case): 12,06 cm x 15,87 cm (4,75 in. x 6,25 in.).
Cable (unterminated): 182 cm (72 in.)

Temperature Range: 0°C to 45°C ambient

Power: Provided by the calculator.

Select Code: Set at the factory to 1 for 11202A and 3 for 11203A. Select code 1
through 9 selectable (see section ‘Setting the Select Code’).

NOTE: Other devices must not be supplied by the interface card’s +5V.



Since all peripheral devices are connected to the calculator in a party-line fashion, each
device must have a unique address so that the calculator can specify which device must res-
pond to each operation. This address, or ‘select code’, consists of a one-digit number and is
preset on the interface card.

Although the 11202A is set to respond to select code 1 and the 11203A interface card is set
to respond to select code 3 when supplied, you can set any one of eight other codes 1
through 9 by following this procedure:

—  Switch the calculator and the peripheral device OFF.

— Disconnect the interface from the calculator. Remove the four screws located
on the top of the card assembly. Then turn the card over and lift off the
bottom cover.

—  Locate the select code switch (see figure 1—1). Raise the hinged cover on the
switch. Using a small, flat-blade screwdriver, carefully rotate the selector-tab
until it is positioned at the desired select code number. Numbers are printed
on the side and on the top cover of the switch ('0’ is unusable). Before closing
the cover, be sure the slot in the selector-tab is at a right angle to the length
of the switch.

Figure 1—1. Setting the Select Code




Before the calculator can drive the 11202A or 11203A the correct ROM must be installed
in the calculator.

PERIPHER
CONTROLA%
A

Figure 1—2. Read-Only-Memory (ROM)

The ROM vyou install will depend on which 9800-Series calculator you have, the type of
functions you wish the calculator to do and what other (if any) peripherals you want to use
with the calculator.

The following table is a guide to help you choose the most suitable ROM for your needs.

Calculator

ROM

PCI

PCII

NO ROM

Extended 1/0

9810

11264A*

Input numeric values
Output numeric values

Message output

11252A

Input numeric values

Output numeric values
Message output

Read

Read status

Binary arithmetic

Special memory manipulation

not applicable

not applicable

9820/9821

11220A
Input numeric values
Output numeric values
Message output

11224A

Input numeric values
Output numeric values
Message output

Read byte

Read status

HP Interface Bus Commands

not applicable

not applicable

Table 1-1. ROMs

9830

not applicable

not applicable

Write
Print

112728

Enter

Output

Read byte

Write byte

Read status

HP Interface Bus
Commands
Binary arithmetic

For more information about the ROMs refer to the ROM Manual (see Bibliography). *In addition to the 11264A
ROM, two other ROMs that can be used with the 9810 calculator are, 11262A PC/Cassette Recorder and 11266A
PC/Printer-Alpha combination ROMs — these do all the functions of the PCI ROM plus drive the relevant peripherals.




Here is a brief description of the calculator’s input/output lines. The lines are accessed by
simply plugging the interface card into any of the slots in the rear of the calculator.

A bar (—) above a line name indicates that the line goes low (0 volts) when pulsed "1’.
All other lines go high (> 2.4 volts) when pulsed "1'.

COO0
CO1 | Peripheral Address Lines. Used to select correct device. (The address must corres-

CO2 | pond to the select code set in the interface card).
Co3

CEO — Control Enable Line. Provides correct timing for interface operations.
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DO3 rCaIcuIator Data Output lines (applicable only to 11202A).

SI0 — Indicates ready/busy status of the interface (BUSY = 1).

SIH — Calculator Service Inhibit Line. A continuous clock, which when low indicates
calculator input outpur operations.

SO3 — Applicable only to 11202A. Calculator Status Line. Indicates whether the calculator
wants to input or output data (INPUT = 1).

STP — Calculator Stop Line. Goes low when STOP key is pressed. STP terminates all 1/O
operations.



The colour coding that is used on the logic diagrams is as follows:

0 — Black
1 — Brown
2 — Red

3 — Orange
4 — Yellow
5 — Green
6 — Blue

7 — Violet
8 — Grey
9 — White

This is the same sequence as is used for resistor colour-coding.

For multicoloured wires, the first number identifies the base colour, the second number
identifies the wider strip and the third number identifies the narrower strip (e.g. 924 =
white, red, yellow).




YOUR REQUIREMENTS 11202A 11203A

You want to output data from your device

You want to input data to your device

Your devices uses TTL logic levels

Your device has negative-true logic

Your device has positive-true logic

Your device handles 8-bit (or less) parallel/character serial data
Your device handles 8421 BCD code

Your device responds to a control signal

Your device generates a ready/busy (flag) signal

0
Dooopooon

By considering these points you can find which card you need to interface your device to a
9800-Series calculator. For example, if you want to be able to input and output data, only
the 11202A is suitable, whereas, if you only want to input data both the 11202A and 11203A
are suitable.









The 11202A 1/0 interface provides an 8-bit data exchange between a 9800-Series calculator
and a peripheral device. The interface transfers data in the half-duplex mode (i.e. either
sends or receives data, but not both at the same time), one 8-bit character at time.

The interface card stores each input or output data character. To control the data transfer,
the interface card has a control line and a data ready/accept line (flag line).

All data and control lines are compatible with transistor, transistor logic (TTL) levels (< 0.7V
to > 2.4V) and use negative-true logic.

The calculator must have, at all times, control over data transfer operations between your
device and the calculator. The calculator does this with the CTL and FLG lines.




The circuit diagram at the rear of this section should be referred to while reading this section.

DATA INPUT LINES

These transfer data from your device to the calculator. They must be connected to your
device’s output lines (input 1 to output 1, input 2 to output 2, etc.).

The calculator has eight input lines, 1@ through |7. Any data input lines not used must be

left open.

| ) WMﬁemonic ' Interface Card Connector I Wire Colour (Colourr Code)
| Pin Number | |
| 10 (least significant bit) 16 Black (?)
n 15 Brown (1)
12 14 "~ Red (2)
13 13 Orange (3)
L4 12 Yellow (4)
15 " - Green (5)
16 10 Blue (6)
i 17 {most significant bit) 9 Violet (7)
PART OF 112024 PERIPHERAL
o N
1
| |
1.8KQ I |
| L
T |
SN74L04 2.7k | Vin | TTL, DTL OR
| | OPEN COLLECTOR
TTL
| |
A VA
__________ _ -

lin low = 3.5mA
Vin max = 56,5V
Vin high = > 2v
Vin low = < 0.7V

Figure 3—1. Recommended Data Input Line Circuit



DATA OUTPUT LINES

These transfer data from the calculator to your device. They must be connected to your
device's input lines (output 1 to input 1, output 2 to input 2, etc.).

The calculator has eight output lines, O@ through O7. Any data output lines not used must
be left open.

Interface Card Connector

Mnemonic Wire Colour (Colour Code) |
Pin Number
00 (least significant bit) T White/Black (99)
o1 S White/Brown (91) |
- 02 R White/Red (92) |
03 P White/Orange (93)
04 N White/Yellow (94)
05 M White/Blue (95)
06 L White/Green (96) |
07 (most significant bit) K White/Violet 97)

PART OF 11202A

- ETTT T T T T |
| | !
| ! &

| @ (o) = 16ma) = < 0.4V [ | |
i Vol o |
i @ (Io) = 40ma) = 0.7V max. SN7406  TTL | | #
I [ 1.5KQ |

Voh (OPEN COLLECTOR) = 30V max. ! |

lol = 40mA max. l L

loh @ (Vop max) = 250uA jr I

|

| | 27KQ i

OPEN COLLECTOR | | |

| f |

__________ N L ;

Figure 3—2. Recommended Data Output Line Circuit

PART OF 11202A

PERIPHERAL |
=

+V
| | b1
SN7406 TTL | '
| oureur |
Vol {@ (lo) = 16ma) = < 0.4V ,L »L
@ (lof = 40ma) = 0.7V max. — ?
Von  (OPEN COLLECTOR) = 30V max. Y | |
lo} = 40mA max. | | D2
OPEN |
loh @ (Vo max) = 250uA % %mm | NPUT i
2.7KQI | ‘
’ |
' |
________ _ e

D1 PROTECTS THE OUTPUT
FROM EXCESS VOLTAGE

D2 PROCECTS THE INPUT
FROM EXCESSIVE VOLTAGE

Figure 3—3. Typical Circuit for Controlling Relays



CONTROL LINE (CTL)

The CTL signal comes from the interface card to your device, and the line must be connected
to a line in your device which will initiate data transfers (i.e. will cause your device to either
output data to the calculator or receive data from the calculator).

Mnemonic | Interface Card Connector Wire Colour (Colour Code)

Pin Number
CTL H White/Grey (98)

High-to-low transition indicates that the interface card is ready to receive data from your
device or has data to send to your device.

The recommended circuit is the same as for data output (refer figure 3—2).

FLAG LINE (FLG)
The FLG signal goes from your device to the interface card and the line must be connected

to the line in your device which will indicate to the calculator that it has accepted data from
the calculator or has data to transmit to the calculator.

Mnemonic Interface Card Connector Colour Wire (Colour Code)

Pin Number

FLG Cc Grey (8)

Your device must indicate ‘data accepted’ or ‘data valid’ by forcing this line low. The FLG
signal must be greater in duration than 500ns.

PART OF 11202A

1.5k

-
I
|
I
|
|
!
| lin low = 5mA

C o £ Vin max. = 5.5V

| Vip low = < 0.6V
[
|
|
|
|

Vin high => 2V

SN21158 27k2

Figure 3—4. Recommended Flag Receiver Circuit



ENABLE CORPORATE HANDSHAKE LINE (ECH)

Thisline must not be connected to your device. This line must be either left open or ground-
ed. When ECH is connected to ground, the interface card cannot force CTL low until your
device forces FLG high (to indicate ‘ready’). When ECH is left open, the interface card does
not check the FLG line before forcing CTL low. For more information refer to Appendix 2.

o Mnemonic I Interface Card Connector  Wire Colour (Colour Code)
Pin Number
ECH 5 B White (9)

INPUT / OUTPUT LINE (1/0)

The use of this line is arbitrary. The 1/0 signal comes from the interface card to your de-
vice, and when the line is used it must be connected to a line in your device which will cause
your device to execute either an input or output operation: high if the calculator is in-
putting data, low if the calculator is outputting data.

Mnemonic | Interface Card Connector  Wire Colour (Colour Code)
Pin Number
1/0 | F ' White/Black/Brown (901)

STOP LINE (STP)

The use of this line is arbitrary. If this line is used it must be connected to a line from your
device which when activated will stop your device from accepting data from the calculator
or sending data to the calculator.

Pressing the STOP key on the calculator causes this line to go low and also stops the program
in the calculator.

Mnemonic ) 7 Interface Card Connector = Wire Colour (Colour Code)
Pin Number

STP J White/Black/Red  (902)



GROUND LINES (GND)

The ground from your device must be connected to one of these lines.

Mnemonic " Interface Card Connector Wire Colour (Colour Code)
Pin Number
U ' White/Black/Orange (903)
\% - White/Black/Yellow (904)
18
17

In general, the 11202A is an 8-bit, bi-directional data buffer. Although the interface has
separate input and output lines, it handles data in only one direction at a time. The SO3
signal determines whether the input or output mode is set.

A simplified block diagram of the interface is shown below.

CALCULATOR 1/0 PERIPHERAL 1/0
| |
|
DO® - ! DATA IN
DO7 \L I | 1017
|
I 1,

I
|
|

ouT
o 1 | | pataout
big- 0007

7

WORD

|
I
I
|
|
I STORAGE REGISTER
|
|
|
|

I
| |
| CLOCK SELECT |
I
| \\ //
SIH —— I
I |
cos-__ INTERFACE ONE —SHOT !
co3 _ﬁ SELECT (5us) I
| CODE b—————> CTL
CE0O —) T : FLAG
I
503 —— /0 !
| CONTROL |
[‘— >0
sip [
K————————— ECH

STP

S P

Figure 3—5. 11202A Interface Card — Simplified Block Diagram



DATA OUTPUT SEQUENCE

This sequence occurs each time the calculator outputs a character. The three following
examples show a very simple key sequence for outputting data from the 9800-Series cal-
culators (in the example the data is 25.72).

9810 ) o ‘

9820/21
PRESS: 1 select code

9830
PRESS: Wil select code

- After an appropriate OUTPUT command or WRITE statement is executed from the
calculator, a Select Code signal is output.

- The calculator checks interface status on the SIO line. If the interface is not busy,
data is held on the calculator output lines (DO@-DO7) and an SO3 signal sets the
I/O line low to indicate that a data-output operation has started.

— A CEO and a Select Code signal are output. If the Select Code signal corresponds to
the setting of S1, data is transferred to the interface output lines. Thus later, the
CTL line is forced low.

— Data is held on the output until your device indicates ‘done’ by forcing FLG low.
Then data on the interface input lines is loaded into the storage register and onto the

output lines.
DATA OUT output level follows input
LINE ( ¢ after CTL is reset.
W— = = = = = = = | 1} T T T - T - ==
360ns | |
———————— , I .
1/0 (high if previous operation | | stays low until input
! was input) | | ( operation is started.
ov — }
I [
| indicates data is valid |
— Moo
ot :<— Sus —— | 5%

ov 4
| falling edge indicates your device
has accepted data

(may be high or low)

A
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3

ov

FLG (low indicates your device busy) k
(corporate handshake
d ov

mode)

1

oo e e T

DATA IN
LINE OV

[ iy

Figure 3—6. 11202A Data Output Sequence



DATA INPUT SEQUENCE

This sequence occurs each time the calculator inputs a character. The three following key
sequences show how to initate an input operation.

9810:

9820/21:  select code register (only possible in program mode)

9830: B select code variables

— After an INPUT statement or READ statement is executed from the calculator, a
Select Code signal is output.

— The calculator checks interface status on the SI0 line. If the interface is not busy,
and SO3 signal sets the 1/O line high to indicate that a data-input operation has
started.

- The calculator outputs CEO and Select Code signals. If the Select Code signal
corresponds to the setting of S1, the CTL line is forced low. Now the calculator
monitors the SI@ line, waiting until your device has output data and indicated ‘done’
by forcing the FLG line low. 300ns later, data is loaded into the interface card and
transferred to its output lines.

— The interface card then forces the SI@ line low and the calculator inputs the data on
the next SIH pulse.

s DATA OUT _all_gata;ut_ﬁnes_gorigh— - A‘Y F | all data out lines follow data
LINE when input is initiated | in lines after CTL is reset

oVl 99 7 s T T
| I
| ) |
higt i— r:i u_s —era—‘o_r\- Y stays high until output
/0 ov \(/Celzghmgft)e ous operat : t operation is started.
|
| N
| interface is ready for data. data latched 300ns after FLG.
ov ' / |
CTL -~ 5us |
! -
o I
3 I
DATA IN _(rn:y b:hig: orTowT ___________ ] 1!
LINE (| e - = = =
1Y |1 |
1
- — I
FLG +——500ns min. (.
indicates data from your device Is ready. e

| 500ns min
|

J— | _ _ B
1
FLG (low indicates your device busy) o 500ns min
(corporate handshake

mode)

Figure 3—7. 11202A Data Input Sequence
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The HP 11203A BCD interface card provides a 9800-Series calculator with an interface to a
variety of instruments that have parallel Binary Coded Decimal (BCD) outputs (see Appendix
4). Theinterface is normally connected to the ‘Digital Recorder’ output of a BCD measure-
ments device such as a digital voltmeter or frequency counter. When an appropriate Peri-
pheral Control Block or Extended 1/0 ROM is used, the interface can transfer up to nine
BCD digits of data and also function, range, sign, and overload information to the calculator.

All data and control lines are compatible with standard TTL levels. (< 0.7V to > 2.4V).

The 11203A interface card can be wired for positive-true or negative-true logic (refer
Appendix 1). The 11203A leaves the factory wired for positive-true logic. To set the cardto
negative-true logic the appropriate resistors, distinguished by a + and — sign on the board,
must be connected to the point marked by a (—).

To reselect positive-true logic, connect the appropriate resistors to the points marked by a (+).

All data lines, control lines and flag lines can be set, independent of each other, to positive-
true or negative-true.

This table shows which resistors to change.

mLiné; rersi’styoul;s to changem
Data lines R7 through R14, Rlé ;ﬁfough R20 |
and the reference line*
' Control line 1 R3
Controlline2 | R2
Flag Line | R1

*Reference Lines: When you select negative-true logic connect pin 4B to 3B (ground) and leave pin 6B open-circuit.
When you select positive-true logic, connect pin 6B to 7B (ground) and leave pin 4B open-circuit.

Figure 4—1. Setting Positive- and Negative-Logic




DATA LINES

These must be connected to the corresponding data lines in your device (i.e. the interface
card’s least significant digit (LSD), digit 9, to your device's LSD, etc.). Data lines not used
must be connected to logic O.

The data lines comprise, Digit 1 through Digit 9, Function Digit, Exponent Digit, Polarity,
Exponent Sign, Exponent and Overload. Refer to circuit diagram at the rear of this section .

Mnemonic . Data ltem Interface  gcp  Wire Colour (Colour Code)
! | Connector
Pin Number | ) B

D1-8 Digit1— 23 8  White/Yellow/Blue (946)
D1—4 | Most | 188 4 White/Orange/Green (935)
D1-2 | Significant 13B 2 White/Red/Blue (926)
D1-1 Digit (MSD) 8B 1 White/Brown/Grey (918)
D2-8 i 24B 8 . White/Yellow/Violet (947)
D2-4 o | 198 4 White/Orange/Blue (936)
D2-2 - Digit 2 14B 2 White/Red/Violet (927)
D2-1 ; 9B 1 White/Red/Orange  (923)
D3-8 25B 8  White/Yellow/Grey (948)
D3—4 I 20B 4 White/Orange/Violet (937)
D3-2 | Digit 3 158 2 White/Red/Grey (928)
D3-1 108 1 ' White/Red/Yellow (924)
D4—-8 i 26B 8 | White/Green/Blue (956)
D4-4 b 21B 4 White/Orange/Grey (938)
D4-2 . Digit 4 16B 2 White/Orange/Yellow (934)
D41 ! 1B 1 White/Red/Green (925)
D5-8 ! 28A 8 White/Brown/Red (912)
D5-4 Didi 21A 4 White/Black/Red (902)
D52 igit 5 12A 2 White/Brown (91)
D5-1 6A 1 Green (5)
D6-8 ﬁ . 23A 8 White/Black/Yellow (904)
D6—4 " Diai 14A 4 White/Orange (93)
D62  Digit 6 8A 2 Violet (7)
D6—1 5A 1 Yellow (4)
D7-8 | 24A 8 White/Black/Green (905)
D7—4 | Diai 15A 4 White/Yellow (94)
D7-2 Digit 7 . 9A 2 Grey (8)
D7-1 { 4A 1 Orange (3)
D8-8 ! l 25A 8 White/Black/Blue (906)
D8-4 ‘ 16A 4 White/Green (95)
D8-2 Digit 8 10A 2 White (9)
D81 . 3A 1 Red (2)
D9-8 Digit 9— 26A 8 White/Black/Violet (907)
D9-4 Least 17A 4 White/Blue (96)
D9-2 Significant 1A 2 White/Black (90)
D91 Digit (LSD) 2A 1 Brown (1)
FUNCTION 8 22A 8 . White/Black/Orange (903)
FUNCTION 4 3 . . 19A 4 White/Grey (98)
FUNCTION 2 unction Digit 13A 2 White/Red (92)
FUNCTION 1 i 7A 1 Blue (6)
EXP 8 i 27A 8 White/Black/Grey (908)
EXP 4 e . 18A 4 White/Violet (97)
EXP xponent Digit 1B 2 White/Brown/Orange (913)
EXP 1 ; 1A 1 Black (@)
POLARITY 20A 1 White/Black/Brown (901)
EXPONENT SIGN ' 58 ! 1 White/Brown/Blue (916)

OVERLOAD | 28 1 White/Brown/Yellow (914)



The interface transfers data beginning with the most significant digit (Digit 1). If less than
9 digits of data are used, leading zeros should be programmed by connecting the most signi-
ficant digits (MSD) lines to logic 0. Also, if any of the lines for function, polarity, overload,
or range are not used, each must be connected to logic zero.

11203A REV A,B, C PERIPHERAL
r

N

Vip low = < 0.7V
Vin max = < 5,6V

lin low = .4ma max.

I high 1ma @ 5.5V
in MY ] 20ua @ 2.4V

Vi high = > 2.0V — 1
T |

e
a

DATA SELECTORS
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AN
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5
- |&

q
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[T

4 x U7893L1259X

Figure 4—2. Recommended Data Lines Circuit
Data Sequence

When your device puts data onto the 11203A interface card’s input lines, the card serializes
the data into a 16-character sequence before transferring it to the calculator.

The sequence is:

Function Code
Comma *
Polarity

Digit 1 (MSD)
Digit 2

Digit 3

Digit 4

Digit 5

Digit 6

10 Digit 7

11 Digit 8

12 Digit 9 (LSD)
13 Exponent Sign

OONOOTA,WN —

14 Overload
15 Exponent Digit
16 Delimeter *

*These characters are automatically generated by the interface card.

Function Digit: The function digit is an 8421 BCD digit and can be 0 through 9. For
example, if the calculator is interfaced to a multimeter, the function digit can be used to
define to the calculator what the multimeter is measuring (e.g. volts = 1 and ohms = 2 ).




Comma: The comma is hardwired on the interface card and is used to separate the function
digit from the reset of the serialized data by loading it into a different register.

Polarity (or mantissa sign): This comprises one binary bit.

0 = Positive Mantissa
1 = Negative Mantissa

Data Digits: There is a maximum of nine data digits formed of 8421 BCD. The binary
interface card enters binary codes O through 9 as decimal numbers. The calculator reads
digit 1 first, thus this digit appears in the left of the calculator’s display and therefore should
be connected to your device’s most significant digit.

if a decimal point is to appear in the input number, it must be programmed on the interface
card. This is achieved by prewiring one of the sets of digit wires on the interface card to

BCD 14 or BCD 15.

NOTE: BCD 14 and 15 are recognised only by the 9810 and 9830. The 9820
and 9821 interpret BCD 14 and 15 as illegal codes and will immediately stop the
operation and set an error condition in the calculator if either code occurs during
an input sequence.

For example, if your device inputs to the calculator six digits and the last two of these digits
represent a decimal value, it would be necessary to connect the wires representing digit 7
(pins 24A, 15A, 9A and 4A)to logic 1 (i.e. digit 7 now represents BCD 15). The Logic 1 is
provided on the interface card at pins 7B, 12B, 17B and 22B.

An alternative method of causing the interface card to generate a decimal point is by pre-
wiring the exponent digit lines (27A, 18A, 1B, 1A) to the exponent value desired and wiring
the exponent sign (5B) to logic 1. If you want the number to be raised by a power connect
the exponent sign to ground. !f we take the previous example, where the calculator was
entering six digits and the last two of the digits represent a decimal value, the exponent digit
would be wired for exponent 2 (27A, 18A and 1A connected to ground and 1B connected
to logic 1, i.e. BCD 2) and the exponent sign (5B) to logic 1.

If any of BCD codes 10 through 13 are set on the interface card, they will terminate the
input operation (see Appendix 4).

Exponent Sign: One binary bit. O gives a positive exponent, 1 gives a negative exponent.

Overload: One-binary bit. This will be logic 1 if the device goes overload. The overload
condition generates a positive exponent of 80.

Exponent Digit: An 8421 BCD digit. Only O through 9 is legal.

Delimiter: Hardwired on the interface card. It signals the calculator end of entry and gives
control back to the calculator.



Loading Data

The device must load data onto the input lines in parallel and the data must remain stable for
the period shown by the following table.

Calculator 3 ROM | Stabilising = Maximum

time sample
rate/sec*
 9810A L pel . 25 msec. 40
| PC I 25 msec. 40
9820/9821A L PCl | 250 msec. 4
! | PC Il 50 msec. 20
| 9830A

Extended I/0 | 55 msec. .18

*Sample rate depends on program used to enter data.

CONTROL LINES

There are two control lines, Control 1 and Control 2. Normally only one of these lines
is used.

The control line should be connected to a line in your device which will enable the calculator
to control the data sample cycle: this can be a "trigger’ or a 'hold off’ line. Thus, with the
control line, the calculator has complete control over the sample cycle.

Mnemonic ” ‘ Interface Connector | Wire Colour (Colour Code)

i Pin Number
- cTL | 288 ~ White/Green/Grey (958) |
CTL2 278 White/Green/Violet (957) |

Both the Control 1 and Control 2 lines go low — causing your device to take a data sample —
when the interface card receives a Data Request signal from the calculator. However, the in -
terface card holds Control 1 low until it detects a falling edge of your device’s Flag signal ;
whereas, the interface card holds Control 2 low only until your device’s Flag line goes high
(refer to Figure 4—6).

Thus, Control 1 should be used if your peripheral device requires a low level on the Control
line during the entire data sampling period and if your device holds the Flag line high during
the entire data sampling period.

PART OF 11203A REV A, B, C PERIPHERAL
______________ - e e — — —

CONTROL

| |
| |
| |
| |
I |
-0 6 o o
' |
SN7405N l :
OPEN COLLECTOR

{(9 (lo| = 16ma) = < 0.4V
@ (1o = 40ma) = 0.7V max.

lo) = 16ma max.

Figure 4—3. Recommended Control Line Circuit



FLAG LINE

This line must be connected to the line on your device which will indicate to the calculator
that your device has accepted data from the calculator or has data to transmit to the calcula-
tor.

‘ Mr;emonid T Interféce Coin'rrxéctor I Wire Colour (Colour Code)r ]
Pin Number |
FLG 298 | White/Blue/Violet (967)
| 11203A REV A PERIPHERAL
v N2AREVA — PERIPHERAL __ __ __ .
| 5V

| |
\ |
2.7KQ | l
' |
| |
SN7405N I |
| FLAG l
|
| |
} Vin } TTL, DTL
________________ e -
Vin high = > 2.0V
Vin low = < 0.7V
i lin low = 3.2mA max.
) 80 @24V
lin high = { e @58V
Vin max = < 5.6V
M203A ____REVBANDC PERIPHERAL
_]I I
+5V +5V | I
3 $27ka | l
$ 27K 32 | |
. | Fiag |
279 T’ ‘l’
SN7405N SN7405N |
—o— I Vin | TTL, DTL
9KQ
S S v
| !
| |
__________________ ] L

Vin high = > 2.0V
Vin low = < 0.7V

lin low = < 1.6ma max.

on o { 40ma @24y
lin high = ima @ 5.5V

Vin max = < 6,5V

Figure 4—4. Recommended Flag Line Circuit



REFERENCE LINES

There are two of these lines. They must not be connected to your device. The purpose of
the lines is to indicate to the calculator if your device uses positive- or negative-true logic

(refer Appendix 1).

Mnemonic Interface Connector Wire Colour (Colt;ur dee) ;

Pin Number |
+ 4B White/Brown/Green (915) |
- i 6B White/Brown/Violet (917)

The lines must be connected as follows:

— If your devices has positive-true logic:
4B — left open
6B — connected to ground

— If your device has negative-true logic:
4B — connected to ground
6B — left open

NOTE: Resistors, as described in ‘Setting Negative- or Positive-True Logic, must
also be connected for the appropriate logic (positive- or negative-true).

GROUND LINES

These must be connected to your device’s ground lines.

Mnemonic Interface Cohnector Wire Colour (Colour Code)
Pin Number
3B -
30A Pink

308 White/Blue/Grey (968)




.

THEORY OF O

The BCD interface card converts positive-true* BCD-coded data to negative-true ASCII-
coded data which is usable by the calculator. A simplified block diagram of the interface is
shown below.

*By changing the resistors for negative-true logic the interface will convert negative-true
BCD-coded data to negative-true ASClI-coded data.
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Figure 4—5. 11203A Interface Card — Block Diagram

Each data-input operation consists of a series of 16 CEO pulses from the calculator to the
interface card.

Assuming the select code set on the interface card corresponds to the select code that the
calculator outputs (CO0—CO3), the first negative-going CEO pulse sets the Counter Logic
to 0001 and, via the Sample Control logic, sets Control 1 and Control 2 (tg on timing dia-
gram).

When the Counter logic is set to 0001, it loads the function digits (Function 1, Function 2,
Function 4 and Function 8) via the Data Selectors and Multiplexers into the BCD/ASCI| con-
verter, and onto the calculator input lines (D10 through DI5). The calculator does not enter
this digit until it receives the flag from your device (t1).

The function digit is the first digit in the input sequence to be loaded into the calculator.



When the device has put data on the interface lines, it returns the flag (t1). The interface
card signals the calculator with SIQ to take the data (the first digit will be the function digit),
which is on the DI0 through DI5 lines).

While the calculator is entering and processing the data, it sets CEO high (busy). The calcula-
tor signals it is now ready to enter data by forcing CEO low again (t9).

This sequence continues until the calculator has input all the data from the device.

NOTE: Regardless of the number of data bytes the device has to transmit, the
calculator will always send 16 CEO pulses. Thus the speed of entering data is
fixed and does not depend on the number of data elements the device transfers.

If the device outputs BCD 10, 11, 12 or 13 (termination codes) the calculator immediately
stops the input operation.

ERRONEQUS TERMINATIONS

The 11203A interface card is basically a parallel-to-serial converter. A counter controls data
transfers. After the sixteenth pulse the counter resets to zero. This is important because if
the data transfer operation is stopped erroneously (by one of the termination codes, refer
appendix 4) the counter does not reset. Instead, when the next Data Request signal comes
from the calculator, to start another data transfer, the counter commences from the position
in the count routine where it was stopped. The counter will, however, reset when 16 is reached.

This means that, for example, if a termination code stopped the previous operation when
the count routine was at 8, the next data transfer will begin with the ninth character of the
next routine. The counter routine continues until 16 is reached and then the counter is reset
to zero and the data transfer stopped. Thus only the last 8 data items will have been trans-
ferred to the calculator.

16 ASCII characters
sent to calculator

A

TRANSFER DATA | | Y
(to counter) ov | ’ end of data //
| input operation
|
[

CONTROL 2

ov _\—n——f
DATA READY FLAG ~ ~—~ 1~~~ ;I—’ *—“
(from your device) ov —:——l

1
t tlt
1'g 11|2

‘DATA READY' detected when
falling edge is received.

[

!

1

I

L

CONTROL 1 | . [
ov —f— X

[

[

I

I

b

'

|

This time depends upon the
response and data sample time
for the peripheral device.

Figure 4—6. Input Timing Diagram
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Figure 4—7. 11203A Interface Card (Rev. A Only) Circuit Diagram.
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Figure 4—7. 11203A Interface Card (Rev. B and C Boards Only) Circuit Diagram.






When describing the operation of the interface cards, reference is made to negative-true and
positive-true logic. Here is a brief description of what is meant by the two terms.

On the interface, data is indicated by the appropriate line being at OV or +5V. Depending
on whether +5V is called logic 1 and OV is called logic O, or vice versa, determines if the
logic is positive-true or negative-true. The following table shows the differences.

Definition | +5V (HIGH) | oV (LOW)
- >24V <0.7v

Positive-true '\ logic 1 i logic O

Negative-true | logic O | logic 1

For the purpose of this description +5V and OV have been used, however, in practice
different levels for HIGH and LOW can be used.

This interface card uses only negative-true logic. The levels are:

logic 1 (true) =<0.7V (LOW)
logic O (false) =>2.4V (HIGH)

Negative-true or positive-true logic are selectable with this card (refer to ‘Setting Negative-
or Positive-True Logic). The levels are the same as for the 11202A.







There are two handshake modes: handshake and corporate handshake.

The 11202A and 11203A interface cards both operate in the handshake mode. However, it
is possible with the 11202A interface card — by grounding the ECH line — to select the
corporate handshake mode.

Communication (transfer of data and control signals) between the calculator and a device
is by a "handshake’ type of communication. This means that the calculator sends a control
signal to tell the device to send or accept data. The calculator then waits until it receives
a flag from the device: indicating the device has data ready to send to the calculator or has
accepted data from the calculator. The calculator will remain in the wait status until it
receives the device’s flag signal. In the handshake mode, the calculator can start an input or
output operation at any time by sending a control signal.

This applies only to the 11202A.

The difference between this mode and the handshake mode is that in this mode the interface
card does not set the control line and transfer data while the flag line is in the busy status:
it waits until your device’s flag goes "ready’.

Another feature of the corporate handshake mode is that in this mode the calculator is able
to check the status of your device, i.e. ready or busy. This feature can be used to provide a
software interrupt. This may be necessary because when your device is connected to a cal-
culator there is no provision for a hardware interrupt..

i

_
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-
£
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I
Ind

ty — your device holds interface ‘busy’ by holding FLG low.
t, — your device forces FLG high to continue I/0 operation.
ty — interface forces CTL low to indicate ‘ready to accept data’ or ‘output data is valid’.

t4 — your device forces FLG low to indicate ‘data ready’ or ‘data accepted’. Your device will again wait until FLG is
returned high.

Figure A2—1. Handshaking



INTERRUPT

The following flowchart and programs show a method of providing a software interrupt.
The 9810, 9820 and 9821 require a PCII ROM and the 9830 requires an Extended 1/0
ROM to do a software interrupt.

With this, the calculator ‘looks at’ the status of the interface. When the interface is ‘busy’,
the calculator performs another task. When the interface is ready, the calculator branches
to a data transfer routine.

L

CHECK
» INTERFACE
STATUS

INPUT
DATA

CLEAR FLAG

CONTINUE
PROGRAM

Data Reduction
Routine

Checks your device's
status. |f busy, set
flag (0109) and go
to data reduction
routine (0123).

If your device was
busy return to check
status (0100).

When calculator has
entered 20 data

\ items stop input
routine and proceed
with calculations.

Input data and
L update data
counter,

Figure A2—2. Software Interrupt



9820/9821

PR ENE R RN R

Data Reduction
Routine

9830

Data Reduction
Routine

Figure A2—2. Software Interrupt (cont’d)






ASClIl is one of the most used codes in information transmission. It is an 8-channel code (the
eighth bit being parity). Although the 9800-series calculators do not normally use parity, it
is possible, with software, to generate a parity bit from the calculator.

Data is transferred over the interface in binary form; each line representing one binary bit.

Every ASCII character has a decimal and octal equivalent (see Appendix 9). The following
paragraphs show how to convert binary to octal and decimal.

For example, in Appendix 9, the ASCI| character ‘A’ is shown thus,

ascli | Equivalent Forms

Character  Binary  Octal | Decimal
@ ow000000 100 64
A 0100001 101 65
5 o000 102 | 66

To convert the binary form to its decimal equivalent, you must first consider that each of
the bits in the binary number (group of eight) represents an exponent of 2.

Binary
27 26 25 24 23 22 21 20
ASCII 'A’ 0O 1 0 0 O o0 o0 1

Therefore the decimal equivalent of ASCII character ‘A’ =2° + 26 = 1 + 64 = 65 (decimal).




Octal is based on groups of three bits. Each of the bits represents an exponent of 2. Thus to
convert binary to octal, we must first divide the eight bits of the binary number into groups
of three bits — starting from the right.

ASCII A’ o 1t 0 0 oO 0O 0 1

This gives us two groups of 3-bits and 1 group of 2-bits. To each of these bits we give the fol-
lowing exponent values.

Octal
21 20 22 21 20 22 21 20
ASCIl ‘A’ 0 1 0 0 O 0 0 1

In each group we calculate the number by adding the exponents of 2 together and the three
totals give us the Octal equivalent.

21 90 22 91 90 | 22 91 90
0 1 0 0 0 ‘ 0 0 1
Octal 1 ~' 0 1

Therefore ASCII ‘A’ = 101 octal



I

This is a system of number representation in which a decimal digit is represented by a group
of binary bits, in this case four binary bits. Each binary bit represents an exponent of two in
ascending order from the left, i.e. the four binary bits represent 23,2%,21,20(8,4,2,1).
Hence the notation ‘8421 BCD’. Therefore with four binary bits we have the possibility to
represent 0—15. The 11203A interface cards uses only 0—9.

BCD

23 92 o1 20 f Decimal
(8) (4) (2) (1) }
o 0o o0 o0 0
o 0 0 1 1
0 0 1 0 2
0 0 1 1 3
BCD 0 1 0 0 4
codes 0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
llegal 1 1 0 0 12 see Note 1
codes 1 1 0 1 13
1 1 1 0 14 see Note 2
1 1 1 1 15

NOTE 1. The 11203A interface card will terminate the data sample operation if it
sees any of the codes 10, 11, 12 and 13.

NOTE 2. If code 14 or 15 appear in a data string it will be interpreted as follows:
9810 and 9830 — will interpret it as a decimal point. However, if either code 14
or 15 appear a second time in the data string, the data sample operation stops.

9820/9821 — will interpret it as an error code. Data sample operation ends, pro-
gram stops and an error note appears in the calculator’s display.






By shorting the appropriate 11202A interface card output and input lines together the out-
put character will stay permanently on the line.

Because the 9820, 9821 and 9830 calculators automatically output a carriage return and
line feed as the last character in an output sequence they should be suppressed if they are
not required. Otherwise the LF character will be the only character permanently on the

interface lines that have been shorted.

CALCULATOR 1/0
|
|

DO@ —
Do7

1 r‘—"<F

Iz h
STORAGE REGISTER
ouT

l

PERIPHERAL 1/0

DIg —
DI7

|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure Ab—1. Shorting Data Input and Data Output Lines Together

It is possible to output 16 bits in parallel from the calculator by using two 11202A inter-

face cards.

Each interface card must have a different select code and the input and output lines on each
card shorted together as shown in figure A5—1. In addition, the card which outputs the first

eight bits should have its flag and control lines shorted together.

|
|
|
|
|
=
|
|

DATA IN
18-17

DATA IN AND DATA OUT
SHORTED TOGETHER

DATA OUT
0o - 07

The flag and control on the other card must be connected to your device.




With the 11202A interface card, binary numbers of up to eight bits can be entered into the
calculator. However, when numbers greater than eight bits are to be entered into the cal-
culator the 11203A card can be used.

With the 11203A card, binary numbers of up to 27 bits can be read into the calculator.

To do this connect all bit 8s to ground. The interface card now takes the binary number in
groups of three-bits and transfers it to the calculator.

:lm

DIGIT

DIGIT

m

bigiT 3 ——>

DIGIT

IS

1L ik

DIGIT

DIGIT 6

4

DIGIT 7

IS

4 i o

DIGIT 8

DIGIT

©

|

EXPONENT 3
—i >

>

£
|

FUNCTION ———>
__9

oo &

11203A INTERFACE CARD

@)

LOGICAL ZERO

Figure A5—2. Binary Numbers Greater Than 8-Bits

Thus the number displayed in the calculator display is the octal equivalent of the binary
number the device output.

With this equation, the calculator will convert the octal number to decimal from:
A=(DS*1)+(D8+8)+(D7+x812) +(D6+813)...(D1 * 81 8).



Once you have interfaced your device to a 9800-series calculator, you will want to begin
to use the system.

A comprehensive manual is provided with each calculator and ROM, however, here are some
general operating instructions for the 9800-Series calculators. For more information refer to
the relevant operating manual.

FIELD-WIDTH
The format in which the calculator arranges and outputs data is called the ‘field-width’.

When the calculator is switched on, the field-width is set to 20 characters. Numerals are
right - justified in the field.

Example:

Key-in

The number of digits after the decimal point is determined by the FIX and FLOAT keys. in
this case FIX 2 would have seen selected.

The calculator arranges the digits in the field thus,
270.52

When the calculator outputs the number, it first sends 14 spaces followed by the number
(14 spaces + the six digits = field width of 20).

Although the field-width is set to 20 characters when the calculator is switched on, it can be
varied with the following key sequence.

Where:

W = Total field-width including sign and decimal point.

D = Number of digits behind the decimal point. The effect of D is to override the FIX and
FLOAT keys.

NOTE: The formula for calculating ‘W’ is, W = D + 2. The 2 is to allow for the
sign and decimal point.

I
o)

iy

b
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CARRIAGE RETURN AND LINE FEED (CR AND LF)

This calculator does not automatically output a CR AND LF. To cause the calculator to
output these commands you must press:
- T, f""’*a

T ~

to output a CR

to output a LF

OUTPUT COMMANDS

Data Output

TN TN O ~ / N T

Outputs the number in the X-register as astring of ASCII coded numeric characters (i.e.,
digits, +, —, decimal point and spaces) to the peripheral specified by the select code .

Message Output

f N A v NS
/ \
| FMT ; \ 4 |

| [ )i \ J
A N N N

select code | | FMT |

Redefines the calculator keyboard as a general output message keyboard. Pressing any of
the keys shown in the following table outputs that key's equivalent ASCII code. Also, when
the output message mode is set:

shifts the calculator to the opposite output mode (e.g., set the shifted mode if the unshifted
mode is set). The output characters available when the calculator is in the shifted output
mode are coloured light-brown in the table (Appendix 9).

\.

terminates the output message sequence and returns the calculator to the run mode.

Write Byte

FMT B select code

This command is only possible with the PC || ROM.

A special output which converts the decimal number in the X-register to its equivalent 8-bit
binary coded form and outputs the byte to the specified device. The number in the X-
register can be any integer within the range of from O to 255. The table, Appendix 9,
shows the decimal codes and their binary equivalents.
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INPUT COMMANDS

Data Input

Causes the calculator to accept a series of ASCII coded characters (i.e., digits, +, —, decimal
point, spaces and E). Each character but 'E’ is entered into the X-register as it is received.
The 'E. character causes the next two digits (and + or —, if present) to be entered as an
exponent.

Read Byte

This command is only possible with the PC || ROM.

Thisis a special input which inputs an 8-bit byte from the specified device, converts the
byte to its decimal equivalent number, and stores the number in the X-register.

FIELD-WIDTH

When these calculators are switched on, the field-width is set to 18 characters. Numerals are
right justified in the field.

There are two methods to vary the format of the output data:

— with the FIX N and ELOAT N keys
— with a 'FORMAT' statement

The FIX N and FLOAT N keys define the format for the decimal part only of the numeral.
As soon as a RUN statement is executed, the calculator reverts back to the ‘floating point’.

To vary the field-width using the Format statement, press:

r w d
ri w. d

Number of times the format is to be used

w = Total width (including sign and decimal point)
d = Number of digits behind decimal point

FXD = fixed

FLT = Scientific or floating point notation

CARRIAGE RETURN AND LINE FEED (CR AND LF)

These calculators automatically output CR and LF after each output statement.
To suppress the CR and LF instruction you must end your output statement with a ‘Z’.

e.g.

The "3’ sign will be output on the interface with the select code 3 and no CR and LF will be
given,



g
%,,fr
w

£

OUTPUT COMMANDS
Write Statement

The WRITE statement is a general purpose means to output information to your device.
The select code specified in the WRITE statement must correspond to the select code set in
the interface card.

The WRITE statement:

o (select code) (parameter1) (parameter2)
or
L (select code) . (list)

Each parameter can consist of a register name or a string of keys, which must be enclosed in
quotes.

FORMAT Statement

message .~ (select code)
"message’ can be a string of any ASCII characters available with the calculator, see Appendix 9.

WRITE BYTE Statement

This command is only possible with a PC II ROM.
.1 (select code) . (decimal number)

The (decimal number) parameter can be expressed as a positive integer, a variable (by using
a register name) or an expression. The number must be a positive integer in the range from
‘0’ to '255’. When this statement is executed, the number is converted to an 8-bit binary-
coded equivalent form and sent to the specified peripheral device. A table of decimal/
binary equivalent forms is shown in Appendix 9.

Example:

Execute the line:

Result:
The 8-bit code ‘01000001’ (ASCII character "A’) is output to the device set to select code 15.

INPUT COMMANDS
READ Statement

NOTE

READ statements cannot be executed from the keyboard; they can only be exe-
cuted in a program. An attempt to execute a READ statement from the keyboard
will result ina NOTE 11.

READ statement is used to input numerical data from your device. The select code must
correspond to the one set in the interface card.



Incoming numbers are separated with delimiters, and the numbers themselves are permitted
to assume a wide variety of forms.

READ Statement

(select code) (register name 1)  (register name 2)
or

(select code)  (list)

Delimiters

A continuous string of numeric characters, plus and minus, decimal points and E occuring
between two commas, a command and a space, or two spaces, is a data item whose value cor-
responds to an element in a list of a READ statement. Leading spaces in a data item are ignored.
Two consecutive commas indicate that no data item is supplied for the corresponding
element in the list; the current value of that list element will remain unchanged and Flag 13
will be set. An initial comma causes the first element to be skipped.

A slash causes the calculator to ignore all following characters until it encounters a CR and
LF. If, after the CR and LF has been encountered, there remain more elements in the list ,
they will be assigned values as they are read;'the READ statement has not been terminated
However, if a CR and LF is countered (and it does not correspond to a preceding slash)
the READ statement is terminated, the values of any further list elements in the READ
statement remain unchanged, and Flag 13 is set.

READ BYTE Statement

This command is only possible with the PC 1| ROM.

(select code)  (register name)
This is a special input statement. The calculator reads one 8-bit byte (e.g., one 8-line binary
coded character) from the specified device, converts the information to its decimal-equi-
valent number and stores the number into the indicated register. If the (register name)

parameter is omitted, the number is stored into the Z-register. The range of decimal
numbers is from ‘0’ through '255'.

FIELD-WIDTH

When this calculator is switched on, a standard format is set (i.e. the calculator outputs the
data exactly as it is keyed or programmed into the calculator, left-justified).

When the calculator outputs a number, the number, if it is a positive number, will be pre-
ceded by a space. Negative numbers will be preceded by a minus (—) sign.

There are two methods of defining the output data format:

— with the FIX N and FLOAT N keys
— with a 'FORMAT' statement




The FIX N and FLOAT N keys define the format for the decimal part only of the numeral.
As soon as a RUN statement is executed ,the calculator reverts back to the ‘standard format’ .

Example:
Selecting FIX 2 causes the statement,

select code

to be output as
—123.46 CR and LF

The FORMAT statement defines precisely the data output format

Example:
w.d
or
w.d
where:
w = Field-width (including sign and decimal point)
d = Number of digits behind decimal point
E = Floating Point
F = Fixed Point

CARRIAGE RETURN AND LINE FEED (CR AND LF)

This calculator automatically outputs CR and LF after each output statement.

To suppress the CR and LF instruction you must end your output statement with a semi-
colon (;)

e.g.
select code

Only the letter A" is output.

NOTE: Reference is made in line 20 to the FORMAT statement in line 10, which
has a dummy format statement 'F 9.2'. Without this ‘"dummy’ format statement,
the calculator would still output a CR and LF after the last ' WRITE’ or 'OUTPUT’
statement in the program.

OUTPUT COMMANDS

WRITE and OUTPUT Statements

select code message
select code message

The calculator outputs the message in ASCI1 code. At the end of the statement the calculator
outputs a CR and LF.



WRITE BYTE Statement

select code
select code

This is a special output statement which outputs the 8-bit binary equivalent of any decimal
integer from 0—255, refer to Appendix 9.

INPUT COMMANDS

ENTER Statement

select code format . conversion table variable list . - parameter .
\ y / - y J
optional optional

The ENTER statement is used to input data from your device. I the incoming data is not in
ASCII code, conversion to ASCII code may be included in the ENTER statement through
the use of an optional conversion table parameter. Also, optional FOR parameters may be
used to input multiple data items from one record into an array. A record is a sequence of
characters ending with a line feed (LF).

The ENTER statement causes one record to be read from the device indicated by the select
code. Character-by-character conversion to ASCIl code is performed, if requested, until a
standard ASCII line feed character (LF) is found, signalling the end of a record. The dzata is
then handled in the same way as during a standard READ or INPUT statement.

If a standard ASCII left arrow (<) is encountered, a backspacing operation is simulated. For
example, if the input characters are 12 34, the resulting data values would be 134. If an
escape (ESC) or an alternate mode (ALT) is encountered, a search is made for LF (end of
record). The entire record containing ESC or ALT is ignored, and because the ENTER state-
ment has not been terminated, the next record is accepted.

READ BYTE Statement
variable= V" i select code

The RBYTE Statement is a special input instruction which reads one byte of data from your
device regardless of the data structure. The select code must correspond to the one set on the
interface card.

The calculator stores the decimal equivalent of the data in the Variable.
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11202A

11202A Opt.A01
11202A Opt. A02
11202A Opt. A04
11202A Opt. A05
11202A Opt. GO3

g4

11203A

11203A Opt. A01
11203A Opt. A02
11203A Opt. A03
11203A Opt. A04
11203A Opt. A05
11203A Opt. A06
11203A Opt. A13
11203A Opt. GO1
11203A Opt. G02
11203A Opt. GO3

11205A
11206A
11282A
11285

11286A
11287A

General Purpose 1/0 Card with open-ended cable

11202A with connector for HP 2748B Tape Reader

11202A with connector for HP 2895B/H01 8100A Tape Punches
11202A with connector for HP 3484A multifunction unit
11202A with connector for HP 3485A Scanner Unit

11202A with connector for HP 4271A LCR Meter

BCD Input Interface with open-ended cable

11203A + connector for HP 5326/27 Counters

11203A + connector for HP 5300A Counter

11203A + connector for HP 3480A/B + 3484 Multifunction Unit
11203A + connector for HP 3450 Digital Multimeter

11203A + connector for HP 3575 Gain Phase Meter

11203A + connector for HP 3480A/B + 3485A Scanner

11203A + connector for HP 4270A Capacitance Bridge

11203A + connector for Laser HP 5526A Interfero Meter
11203A + connector for K22/5321B Digital Clock

11203A + connector for Sartorius Balances 3002/4/5, 3012/14/15 and
3502/4

Serial 1/0 Interface Card
Modem Interface Card

Incremental Plotter Interface + Binary tape cassette (Driver)
Data Communications Interface + ROM

LX 180 Logabax Interface card*
HP 2607A Line Printer Interface Opt. 10, 20, 21 and 30

*Logabax, LX 180: UK, Germany, Italy, Spain and France only.

** Only 9830






These select codes are the ones set by the factory.

Select Codes

Model # Description 9810A 9820A/9821A 9830A
2570A Coupler/Controller 4 4 4
9860A Card Reader 12 12 12
9861A Typewriter Interface 15 15 15
9862A Plotter 14 14 14
9863A Tape Reader 15 7 7
9864A Digitizer 9 9 9
9865A Cassette Memory 5 5 5
9866A Thermal Printer 8 8 15
9867A/B Disc Memory - - 11
9869A Hopper Card Reader 1 1 1
98704 Card Reader 12 12 12
11202A TTL Interface 1 1 1
11203A BCD Input 3 3 3
11206A Modem Interface - - 4
11282A Incremental Plotter Interface - - 14
11284A Data Communications Interface — - 1
59405A HP Interface Bus — 13 13
09830—67960 Internal Cassette Memory - 10 10

for 9821A and 9830A

Exceptions to the Guidelines;

9861A — Select Code 15 is hardwired on 11201A’s with Serial Numbers less than 1142A—
00321.

9866A — Select Code 15 is hardwired in the 9830A. No interface card is necessary to
connect the 9830A to the 9866A.

11282A — Select Code 14 is on position 0 of a select code switch. The 11282A can there-
fore have alternate select codes of one through nine.






ASCII

o111

63

I Equivalent Forms Model Model Model
| Character Binary | Octal Decimal 10 Key 20721 KGVM 30 Key
T
b 0100000 040 2 ? ! space bar
i
! 0100001 041 33 N/A
0
" 0100010 042 34 @ nte /A
0100011 043 35 @

s 0100100 044 36 4 &)

0100101 045 37 5

& 0100110 046 38 @

" (inverted 0100111 047 39 @

comma)

( 0101000 050 40 8 |
) 0101001 051 41 O)
Lk 0101010 052 42 (x) ()
- 0101011 053 a3 (4 (+) .

. comma) 0101100 054 44 @ () ()

_ 0101101 055 45 (=) @ @

0101110 056 46 @ @ @

/ 0101111 057 47 @

0 0110000 060 438 (o) o (o

1 0110001 061 49 () (1) (1)

2 0110010 062 50 (2) (2) (2)

3 0110011 063 51 (3)

4 0110100 064 52 @ @ @

5 0110101 065 53 @ @ @

6 0110110 066 54 6 (6] (6]

7 0110111 067 55 Cﬂ @ @

8 0111000 070 56 @ @

9 0111001 071 57 9 (9 @

0111010 072 58 %

. 0111101 073 59 note %

; h ;

< 0111100 074 60 CS)

= 0111101 075 61 @

> 0111110 076 62

? 077 @




1001100 | 114 76

e L B T T o
| Character Binary | Octal | Decimal ~ 10Key  20/21Key = 30Key

. 1000000 = 100 | 64 e gj

A 1000001 | 101 s & (Al (A

B 1000010 = 102 = 66 B B

c 1000011 | 103 67 8 c

D 1000100 104 68 5 O D

E 1000101 | 105 69 5 O (E)

F 1000110 | 106 70 B (F)

G 1000111 07 | 07N S | (G

H 1001000 110 72 @ @

| 1001001 m 73 @ @

1001010 = 112 | 74 @

1001011 13 75 % (x)

:

M

) ()

5 c)

N

1001100 | 1577
1001110 116 78
w001 17| 79
1010000 120 80 (n | P

1010001 | 121 81

(o3
<(BN=EEEGEEEEED® EEROBBDOEED

Q
1010010 122 | 82 , (%j
1010011 123 | 83 o
1010100 124 84 koo @
1010101 125 85 (uf U
1010110 126 | 86 | (ms |
1010111 27 87 W
1011000 130 | 8 |y X
1011001 | 131 89 et}
| 11010 132 90 | [x2 - [z
[ 1011011 133 o | 7 28 N/A
Vom0 134 o2 T Na
1 1011100 135 = 93 @‘3'&. A
1 1011110 136 o4 W)
|- 1011111 137 | 95 = () - NA
| 1100000 140 96 NA L NA LA
a 100001 | 141 | 97 | A
b 1100010 | 142 98 I
c 1100011 | 143 99
d 1100100 | 144 100
e | 100101 | 145 101
L 100110 | 146 102 F
g 1100111 | 147 103
h 1101000 150 | 104
i . 1101001 151 i 105
i 1101010 152 106
k| 10101 153 | 107
Co 1101100 154 | 108 | -
. m om0 185 108
Cn 1mot110 | 186 110
o | Mmonn 187

p 1110000 160 112




agon o EwhelencPorms e Modd Mol Mode
; Character I Binary T Octal Key 10 T 20/21 Key 30 Key
Cq mooor et 113 B
r 1110010 162 114 a | - (R)
s 1110011 163 115 | ) (s)
¢ 1110100 184 | 116
u L 1110101 e 117 U
v mono s 118 : (v)
w10 1e7 | 11e
. 111000 170 | 120 %
y  mmoor oz P
2 Cnmoto | 72 122
S0 a7z |12 S NA L NA
ACK | 1111100 174 124 S
crL | 1Mot a7 125 CONA L NA
Esc | 1M1110 . 1758 | 126 N/A
DEL 1111111 177 a2 N/A
LF 0001010 | 012 10 =) . N/A
vr 0001011 | 013 11 ‘ N/A
FE | 0001100 = 014 12 N/A
CR | 0001101 = 015 = 13 N/A
pc; 0010001 021 17 Ceed 0 NA
bc, | 0010010 | 022 8 L5 N/A ‘
Dc; | 0010011 | 023 | 19 ) nA
LEM 0010111 027 23 o T N/A

Keys shown in light brown are in the ‘shifted mode’. The key that selects the shifted

mode is,
for the Model 10

for the Model 20/21

tor the Model 30

Those characters that have no designated calculator key can be selected by specifying
the appropriate decimal code in the WRITE BYTE statement (this only applies to those
ROMs that have the WRITE BYTE facility).

These are blank keys located in the left-hand keyblock section of the keyboard. They

are numbered from top to bottom as they appear on the keyboard. They have only
any significance for the PCII ROM; for a PCI ROM they have no effect.







HP 11202A
HP 11203A
HP 9810A
HP 9820A
HP 9820A
HP 9830A

1/0 Interface Installation and Service Manual
BCD Interface Installation and Service Manual
Calculator Peripheral Control Operating Manual
Calculator Peripheral Control | Operating Manual
Calculator Peripheral Control 1l Operating Manual
Calculator Extended /O ROM Operating Manual

11202—-90000
11203-90000
09810—-90010
09820—90027
09820—90024
09830—-90007






UNITED STATES

ALABAMA

8290 Whitesburg Dr., S.E.
P.0. Box 4207

Hunstville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 244-1361
TWX: 910-951-1330

2424 East Aragon Rd.
Tucson 85706
Tel: (602) 883-4661

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3839 Lankershim Boulevard
North Hollywood 91604

Tel: (213) 877-1282

TWX: 910-499-2170
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Los Angeles 90045
Tel: (213) 776-7500
TWX: 910-328-6148

1101 Embarcadero Road
Palc Alto 94303

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

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: $10-367-2092

9606 Aero Drive
P.0. Box 23333
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

5600 South Ulster Parkway
Englewood 80110

Tel: (303) 771-3455

TWX: 910-935-0705

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P 0. Box 24210

2806 W. Oakland Park Blvd
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 13910
6177 Lake Ellenor Dr
Orlando, 32809

Tel: (305) 859-2900
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

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

HAWAII

2875 So. King Street
Honolulu 96814

Tel: (808) 955-4455

ILLINOIS

5500 Howard Street
Skokie 60076

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

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

10WA

1902 Broadway

lowa City 52240

Tel: (319) 338-9466
Night: (319) 338-9467

LOUISIANA

P. 0. Box 840

3239 Williams Boulevard
Kenner 70062

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

ELECTRONIC
SALES & SERVICE OFFICES

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

20010 Century Blvd.
Germantown 20767
Tel: (31) 428-0700

P.0. Box 1648

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

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

MICHIGAN

23855 Research Drive
Farmington 48024
Tel: (313) 476-6400
TWX: 810-242-2900

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 810-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

*NEVADA
Las Vegas
Tel: (702) 382-5777

NEW JERSEY
W. 120 Century Rd.
Paramus 07652
Tel: (201) 265-5000
TWX: 710-990-4951

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

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

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

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

New York City

Manhattan, Bronx

Contact Paramus, NJ Office
Tel: (201) 265-5000
Brooklyn, Quzens, Richmond
Contact Woodbury, NY Office
Tel: (516) 921-0300

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

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

5858 East Molloy Road
Syracuse 13211

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

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2168

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: (803) 782-6493

OHIO

16500 Sprague Road
Cleveland 44130
Tel: (216) 243-7300
Night: 243-7305
TWX: 810-423-9431

330 Progress Rd.
Dayton 45449

Tel: (513) 859-8202
TWX: 810-459-1925

6665 Busch Blvd.
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405) 721-0200
TWX: 910-830-6862

OREGON

17830 SW Boones Ferry Road
Tualatin 97062

Tel: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA
111 Zeta Drive
Pittsburgh 15238
Tel: (412) 782-0400
Night: 782-0401
TWX: 710-795-3124

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

*TENNESSEE
Memphis
Tel: (901) 274-7472

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723
P.0. Box 27409
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681
VIRGINIA

P.0. Box 9854

2914 Hungary Springs Road
Richmond 23228

Tel: (804) 285-3431
TWX: 710-956-0157
WASHINGTON
Bellefield Office Pk.
1203 - 114th SE
Bellevue 98004

Tel: (206) 454-3971
TWX: 910-443-2446

*WEST VIRGINIA
Charleston
Tel: (304) 345-1640

WISCONSIN

9431 W. Beloit Road
Suite 117
Milwaukee 53227
Tel: (414) 541-0550

FOR U.S. AREAS NOT
LISTED:

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

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11748 Kingsway Ave.
Edmonton TSG 0X5

Tel: (403) 452-3670

TWX: 610-831-2431

Hewiett-Packard (Canada) Ltd.
915-42 Avenue S.E.

Calgary T2G 1Z1

Tel: (403) 262-4279

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

Tel: (604) 254-0531

TWX: 610-922-5059

MANITOBA
Hewlett-Packard (Canada) Ltd
513 Century St.

St. James

Winnipeg R3H 0L8

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.
Halifax B3L 4G7

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.

1785 Woodward Dr.
Ottawa K2C 0P9

Tel: (613) 225-6530
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.

6877 Goreway Drive
Mississauga L4V 119
Tel: (416) 678-9430
TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire H9R 167"

Tel: (518) 561-6520

TWX: 610-422-3022

Telex: 05-821521 HPCL

Hewlett-Packard (Canada) Ltd.
2376 Galvani Street

Ste-Foy GIN 4G4

Tel: (418) 688-8710

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Mississauga

CENTRAL AND

ARGENTINA

Hewlett-Packard Argentina
S.ACe.l

Lavalle 1171-3°

Buenos Aires

Tel: 35-0436, 35-0627, 35-0341
Telex: 012-1009

Cable: HEWPACK ARG

BOLIVIA

Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342
La Paz

Tel: 40626, 53163, 52421
Telex: 3560014

Cable: BUKMAR

BRAZIL

Hewlett-Packard Do Brasil
1LE.C. Ltda.

Rua Frei Caneca 1119
01307-Sao Paule-SP

Tel: 288-7111, 287-5858
Telex: 309151/2/3

Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
I.E.C. Ltda.

Praca Dom Fellciano, 78
80000-Porta Alegre-RS

Rio Grande do Sul (RS) Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

SOUTH AMERICA

Hewlett-Packard Do Brasil
|LE.C. Ltda.

Rua da Matriz, 29

20000-Rio de Janeiro-GB

Tel: 266-2643

Telex: 210079 HEWPACK

Cable: HEWPACK Rio de Janeiro

CHILE

Héctor Calcagni y Cia, Ltda.
Casilla 16.475

Santiago

Tel: 423 96

Cable: CALCAGNI Santiago

COLOMBIA
fnstrumentacién

Henrik A. Langebaek & Kier S.A.

Carrera 7 No. 48-59
Apartado Aéreo 6287
Bogota, 1 D.E.

Tel: 45.78-06, 45-55-46
Cable: AARIS Bogota
Telex: 44400INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdi&n
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quito

Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR

Electronic Associates
Apartado Postal 1682

Centro Comercial Gigante

San Salvador, Ei Salvador C.A.
Paseo Escalon 4649-4° Piso
Tel: 23-44-60, 23-32-37
Cable: ELECAS

GUATEMALA
IPESA

Avenida La Reforma 3-48,
Zona 9

Guatemala

Tel: 63627, 64736

Telex: 4192 TELTRO GU

MEXICO

Hewlett-Packard Mexicana,
S.A. de C.V.

Torres Adalid No. 21, 11° Piso
Col. del Vaile

Mexico 12, D.F.

Tel: 543-42-32

Telex: 017-74-507

NICARAGUA

Roberto Terén G.
Apartado Postal 689
Edificio Terén

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Balboa, S.A.

P.0. Box 4929

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

Panama City

Tel: 230833

Telex: 3481103, Curunda,

Canal Zone

Cable: ELECTRON Panama City

PARAGUAY
Z. ). Melamed S.R.L.
Division: Aparatos y Equipos

paratos y Equipos

cos y de
Investigacion

P.0. Box 676

Chile, 482, Edificio Victoria

Asuncion

Tel: 4-5069, 4-6272

Cable: RAMEL

PERU

Compania Electro Médica S.A.
Ave. Enrique Canaual 312
San Isidro

Casilla 1030

Lima

Tel: 22-3900

Cable: ELMED Lima

PUERTO RICO

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

Ponce de Leon 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

URUGUAY

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

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela
A

Apartado 50933

Edificio Segre

Tercera Transversal

Los Ruices Norte
Caracas 107

Tel: 35-00-11

Telex: 21146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493
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EUROPE

AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
S.A/NV.

Avenue de Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkerod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
Torvet 9

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

FINLAND
Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

SF-00120 Helsinki 12

Tel: (90) 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6
F-91401 Orsay

Tel: (1) 907 78 25
Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard France
Agenee Regional

4 Quai des Etroits
F-69321 Lyon Cedex 1
Tel: (78) 42 63 45

Hewlett-Packard France
Zone Aéronautique
Avenue Clement Ader
F-31770 Colomiers

Tel: (61) 86 81 55
Telex: 51957

Hewlett-Packard France
Agence Régionale
Boulevard Ferato-Gamarra
Boite Postale No. 11
F-13100 Luynes

Tel: (47) 24 00 66

Telex: 41770

Hewlett-Packard France
Agency Régionale

63, Avenue de Rochester
F-35000 Rennes

Tel: (99) 36 33 21
Telex: 74912 F

Hewlett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strashourg

Tel: (88) 35 23 20/21
Telex: 89141

Cable: HEWPACK STRBG

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurt 56

Tel: (0611) 50 04-

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fra

Hewlett-Packard GmbH
Vertriebsbiiro Bdblingen
Herrenbergerstrasse 110
D-7030 Béhlingen, Wiirttemberg
Tel: (07031) 66 72 87

Cable: HEPAK Bdblingen

Telex: 72 65 739 bbn

Hewlett-Packard GmbH
Vertriebsbiiro Disseldorf
Vogelsanger Weg 38
D-4000 Diisseldorf

Tel: (0211) 63 80 31/38
Telex: 85/86 533 hpdd d

Hewlett-Packard GmbH
Vertriebsbiiro Hamburg
Wendenstr. 23

D-2000 Hamburg 1

Tel: (040) 24 13 93

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d

Hewlett-Packard GmbH
Vertriebsbiiro Hannover
Mellendorfer Strasse 3
D-3000 Hannover-Kleefeld
Tel: (0511) 55 06 26

Hewlett-Packard GmbH
Vertriebsburo Nuremberg
Hersbruckerstrasse 42
D-8500 Nuremberg

Tel: (0911) 57 10 86
Telex: 623 860

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (089) 601 30 61/7
Telex: 52 49 85

Cable: HEWPACKSA Miichen

(West Berlin)

Hewlett-Packard GmbH
Vertriebsbiiro Berlin
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (030) 3137046

Telex: 18 34 05 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street

GR-Athens 126

Tel: 8080337, 8080359,
8080429, 8018693

Cable: RAKAR Athens

Telex: 21 59 62 rkar gr

Hewlett-Packard S.A.

Mediterranean & Middle East

Operations

35 Kolokotroni Street

Platia Kefailarion

Gr-Kifissia-Athens

Tel: 8080337, 8080358,
8080429, 8018693

IRELAN
Hewlett- Packard Ltd.

Hewlett-Packard Ltd.
The Graftons
Stamford New Road
Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

iTALY

Hewlett-Packard italiana S.p.A.
Via Amerigo Vespucci 2
1-20124 Milan

Tel: (2) 6251 (10 lines)

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett-Packard Italiana S.p.A.
Vicolo Pastori, 3

{-35100 Padova

Tel: (49) 66 40 62

Telex: 32046 via Milan

Hewlett-Packard Italiana SPA
Via Medaglie d'Oro, 2
1-56100 Pisa

Tel: (050) 500022

Hewlett-Packard Italiana S.p.A.
Via Colli, 24

1-10129 Turin

Tel: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewlett-Packard Benelux
S.A/NV.

Avenue de Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLANDS
Hewlett-Packard Benelux/N.V.
Weerdestein 117

P.0. Box 7825

NL-Amsterdam, 1011

Tel: 5411522

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa ni

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

PORTUGAL
Telectra-Empresa Técnica de

Equipamentos Eléctricos S.a.r.l.

Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-Lishon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon
Telex: 1598

SPAIN

Hewlett-Packard Espanola, S.A.
Jerez No 8

E-Madrid 16

Tel: 458 26 00

Telex: 23515 hpe

Hewlett-Packard Espafioia, S.A.
Milanesado 21-23

E-Barcelona 17

Tel: (3) 203 62 00

Telex: 52603 hpbe e

Hewlett-Packard Espanola S.A.
Av Ramon y Cajal, 1

Edificio Sevilla |, planta °9
E-Seville

SWEDEN

Hewlett-Packard Sverige AB

Enighetsvagen 1-3

Fack

$-161 20 Bromma 20

Tel: (08) 730 0550

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan SC

$-431 41 Maindal

Tel: (031) 27 68 00/01
Telex: Via Bromma

SWITZERLAND

Hewlett Packard (Schweiz) AG
Zircherstrasse 20

P.0. Box 64

CH-8952 Schlieren Zurich
Tel: (01) 98 18 21/24

Cable: HPAG CH

Telex: 53933 hpag ch
Hewlett-Packard (Schweiz) AG
9, Chemin Louis-Pictet
CH-1214 Vernier—Geneva
Tel: (022) 41 4950

Cable: HEWPACKSA Geneva

TURKEY

Telekom Engineering Bureau
Saglik Sok No. 15/1
Ayaspasa-Beyoglu

P.0. Box 437 Beyoglu

TR- Istanhul

Tel: 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 848413

Hewlett-Packard Ltd
‘“‘The Graftons”
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

Hewlett-Packard, Ltd.

c/0 Makro

South Service Wholesale Centre
Amber Way

Halesowen Industrial Estate
GB-Worcs.

Tel: Birmingham 7860

Hewlett-Packard Ltd’s registered
address for V.A.T. purposes
only:

70, Finsbury Pavement

London, EC2A1SX

Registered No: 690597

SOC!ALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52/3

P.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva

Cable: HEWPACK Lyon 224 Bath Road ) Teiex: 27 333 hpsa ch Telex: 2 24 86
Telex: 31617 GB-Slough, SL1 4 DS, Bucks Telex: 16621 hpnas n
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 848413
AFRICA, ASIA, AUSTRALIA
ANGOLA ETHIOPIA Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd.  The Electronics Instrumenta- TAIWAN

Telectra-Empresa Tecnica
de Equipamentos Electricos
SARL

Rua de Barbusa Rodrigues,
42-1°

P 0 BD)( 6487

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett- Packard Australia
Pty. Ltd.,

31-51 Joseph Street
Victoria, 3130

Tel: 89 6351

Cable: HEWPARD Melbourne
Telex: 31 024

Hewlett-Packard Australia
Pty. Ltd.

31 Bridge Street

Pymble,

New South Wales, 2073

Tel: 449 6566

Telex: 21561

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Pty. Lid.

97 Churchill Road

Prospect 5082

South Australia

Tel: 44 8151

Cable: HEWPARD Adelaide

Hewlett-Packard Australia
Pty. Ltd.

Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlett-Packard Australia
Pty. Ltd.

10 Woolley Street

P.0. Box 191

Dickson A.C.T. 2602

Tel: 49-8194

Cable: HEWPARD Canberra ACT

Hewlett-Packard Australia
Pty. Ltd.

2nd Floor, 49 Gregory Terrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

United Electricals Ltd.
P.0. Box 681

60, Park St.

Colombo 2

Tel: 266!

Cable: HOTPOINT Colombo

CYPRUS

Kypronics

19 Gregorios & Xenopoulos Road
P.0. Box 1152

CY-Nicosia

Tel: 45628/29

Cable: KYPRONICS PANDEHIS

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

58/59 Cunningham St.

Addis Abaha

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co. (Hong Kong) Ltd.
P.0. Box 297

Connalight Centre

39th Floor

Connaught Road, Central

Hong Kon

Tel: 240168 232735

Telex: HX4766

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 400 020
Tel: 29 50 21
Telex: 3751

Cable: BLUEFROST

Blue Star Ltd.

Sahas

414/2 VIr 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: 45 73 01
Telex: 3751
Cable: BLUESTAR

Blue Star Ltd.
14/40 Civil Lines
Kampur 208 001
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd.
7 Hare Street
P.0. Box 506
Calcutta 700 001
Tel: 23-0131
Telex: 655
Cable: BLUESTAR

Blue Star Ltd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 76
Telex: 2463
Cable: BLUESTAR

Blue Star, Ltd.

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

Telex: 430
Cable: BLUESTAR

1-1-117/1

Sarojini Devi Road
Secunderabad 500 003
Tel: 763 91,7 7393
Cable: BLUEFROST
Telex: 459

Blue Star, Ltd.

23/24 Second Line Beach
Madras 600 001

Tel: 23954

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.
Nathraj Mansions
2nd Floor Bistupur
Jamshedpur 831 001
Tel: 38 04

Cable: BLUESTAR
Telex: 240

INDONESIA

Bah Bolon Trading Coy. N.V.
Djalah Merdeka 29
Bandung

Tel: 4915; 51560

Cable: ILMU

Telex: 08-809

IRAN

Multi Corp International Ltd.
Avenue Soraya 130

P.0. Box 1212

IR-Teheran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

1-59-1 Yoyogi

Shibuya-ku, Tokyo

Tel: 03-370-2281/92

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Osaka
Tel: (0726) 23-1641
Telex: 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

No. 24 Kamisasazima-cho
Nakamura-ku, Nagoya City
Tel: (052) 571-5171

Yokogawa-Hewlett-Packard Ltd.
Nitto Bldg.

2-4-2 Shinohara-Kita
Kohoku-ku

Yokohama 222

Tel: 045-432-1504

Telex: 382-3204 YHP YOK

Chuo Bldg

Rm. 603 3,
2-Chome
{ZUMI-CHO,

Mito, 310

Tel: 0292-25-7470

KENYA

Kenya Kinetics
P.0. Box 18311
Nairobi, Kenya
Tel: 57726
Cable: PROTON

KOREA

American Trading Company
Korea,

1.P.0. Box 1103

Dae Kyung Bldg., 8th Floor

107 Sejong-Ro,

Chongro-Ku, Seoul

Tel: (4 lines) 73-8924-7

Cable: AMTRACO Seoul

LEBANON

Constantin E. Macridis

P.0. Box 7213

RL-Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A.N. Goncalves, Lta.
162, Av. D. Luis

P.0. Box 107
Lourenco Marques

Tel: 27091, 27114
Telex: 6-203 Negon Mo
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.
94-96 Dixon Street
P.0. Box 9443
Courtenay Place,
Wellington

Tel: 58-559

Telex: 3898

Cable: HEWPACK Wellington

Hewlett-Packard (N.Z.) Ltd.
Pakuranga Professional Centre
267 Pakuranga Highway

Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK, Auckland

NIGERIA

The Electronics Instrumenta-
tions Ltd. (TEIL)

144 Agege Motor Rd., Mushin

P.0. Box 6645

Z.) Ltd.

Lagos
Cable: THETEIL Lagos

tions Ltd. (TEIL)
16th Floor Cocoa House
P.M.B. 5402
Ibadan
Tel: 223
Cable: TNETEIL Ibadan

PAKISTAN

Mushko & Company, Ltd.
Qosman Chambers

Abdullah Haroon Road
Karachi 3

Tel: 511027, 512927

Cable: COOPERATOR Karachi

Mushko & Company, Ltd.
388, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES

Electromex, Inc.

6th Floor, Amalgamated
Development Corp. Bldg.

Ayala Avenue, Makati, Rizal

C.C.P.0. Box 1028

Makati, Rizal

Tel: 86-18-87, 87-76-77,
87-86-88, 87-18-45, 88-91-71,
83-81-12, 83-82-12

Cable: ELEMEX Manila

SINGAPORE

Mechanical & Combustion
Engineering Company Pte.,
Lid.

10/12, Jalan Kilang

Red Hill Industrial Estate
Singapore, 3

Tel: 647151 (7 lines)
Cable: MECOMB Singapore

Hewlett-Packard Far East
Area Office

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

Hewlett-Packard House

Daphne Street, Wendywood,

Sandton, Transvaal 2001

Tel: 407641 (five lines)

Hewlett Packard South Africa
(Pty.), Lid.

Breecastle House

Bree Street

Cape Town

Tel: 2-6941/2/3

Cable: HEWPACK Cape Town

Telex: 0006 CT

Hewlett Packard South Africa
(Pty.), Ltd,

641 Ridge Road, Durban

P.0. Box 99

overport, Natal

Tel: 88-6102

Telex: 567954

Cable: HEWPACK

Hewlett Packard Taiwan
39 Chung Shiao West Road
Sec. 1

Overseas Insurance

Corp. Bldg. 7th Floor
Taipei

Tel: 389160,1,2, 375121,
Ext. 240-243

Telex: TP824 HEWPACK
Cable: HEWPACK Taipei

THAILAND

UNIMESA Co., Ltd.

Chongkoinee Buiiding

56 Sunwongse Road

Bangkok

Tel: 37956 31300, 31307,
37541

Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co., Ltd.
P.0. Box 4449

Kampala

Tel: 57279

Cable: COMCO Kampala

VIETNAM

Peninsular Trading Inc.

P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20-805, 93398

Cable: PENTRA, SAIGON 242

ZAMBIA

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

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:

Hewlett-Packard S.A.
Mediterranean and Middle
East Operations

35, Kolokotroni Street—
Platia Kefallariou
GR-Kifissia—Athens
Cable: HEWPACKSA Athens
Telex: 21-6588

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard

Export Trade Company
3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1267

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