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General |/O ROM Operations

Operation Description
Write Output data or character strings to specified device.
Read Request and input data or character strings.
Format Specify data specs and edit specs for both read and write statements.
Conversion Set up a character conversion table for read and write statements.
Write Binary Output 16-bit binary numbers.
Read Binary Input 16-bit binary numbers.

Write Control

Read Status

List

Output binary status codes to an interface card.

Check interface or peripheral status information.

Output program listings to an external device.




Preface

An HP 9825A Calculator requires a General /O ROM to control
most peripheral devices. This manual describes the peripheral
control statements and functions available with a General 1/0
ROM. The facing page lists the operations available with the
ROM.

The instructions in this manual assume that you are already
familiar with operating and programming the calculator. You

should also be familiar with the unique operation and functions
of each peripheral device to be controlled using the General
/O ROM.
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Chapter 1
General Information

The General [/O ROM (Read Only Memory) provides a 9825A Calculator with the statements
and functions for controlling most external peripheral devices. The ROM also permits format-
ting printouts on the internal printer and adds many additional characters for use with the
printer and display. In addition to direct peripheral control, the General /O ROM permits
controlling individual peripherals via the HP Interface Bus.

Inspection Procedure

The General I/0 ROM is packaged with other ROMs in a single ROM card. Please verify that
the correct ROM card is supplied and inspect the card for physical damage. To check opera-
tion of the ROM, see the 9825A System Test Booklet. If any damage or electrical maifunction is
found, contact the nearest HP Sales and Service Office; locations are listed near the back of
this manual.

Installation

The ROM card can be plugged into any of the four slots on the front of the calculator (below
the keyboard). To install the ROM, first switch off the calculator. Then, with the ROM label
right-side-up, slide the card into the slot until it's even with the front of the calculator. Now,
switch the calculator on.

Installing a ROM Card



2 General Information

Memory Usage

The General /O ROM uses 56 bytes of calculator Read/Write Memory. This loss is indicated by
the amount of available memory displayed after each list operation.

Syntax Guidelines

The foliowing general conventions apply to the statement and function syntax listed in this
manual.

e Dot matrix — All items appearing in it %+ i« must be entered as shown.
e [ ]— Allitems in square brackets are optional and explained in the following text.
e All General I/O statements and functions can be executed either from the keyboard or a

program.

A summary of General I/O syntax is listed at the back of this manual.

Error Messages

The General I/O ROM adds error messages G1 through G9 to the calculator error list. Mean-
ings for each error are on the inside back cover.




Chapter 2

Formatted 1/O Operations

This chapter describes the General |/O statements which handle data in specialized formats.
If you are using a General /0O ROM to control HP 9800-series peripherals, additional instruc-
tions are provided in an operating note furnished with each HP 98032A Interface Card.

Although interfacing a peripheral device to a calculator requires both hardware and software,
this manual is concerned primarily with describing the input/output software available. To
acquaint you with some interfacing terms, however, a brief discussion of the calculator input/
output scheme is provided next.

Calculator I/O Scheme

The general calculator I/O scheme is shown in the next figure. Referring to the figure, notice
that the 1/0 Bus transfers data between the calculator processor and peripheral devices. All
incoming data is transferred through the processor before it is stored in memory. In this
manual, the term “I/O” is always used with reference to the calculator.

——————— Plug-in ROM Cards ——————

Memory Bus

Processor
1/O Bus (16 lines)

IR —

_\J Vi —— Interface Card
Display /

.

= Printer Storage /O Slots

Keyboard

The Calculator Input/Output Scheme
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As shown in the figure, each external device must be connected to the calculator via an
appropriate interface card and cable. The card plugs into any of the 1/O slots in the cal-
culator’s back panel. As shown, plug-in ROM cards become a part of the calculator’s memory;
each card adds up to 8k bytes of ROM. Finally, notice that external devices share the 1/0 Bus
with the internal peripheral devices (printer, display, etc.). So the internal peripherals respond
to some General I/O operations, in addition to their specific commands (print, display, etc.).

Select Code

As just described, eéach external device is connected to the calculator via the same 1/0 bus.
Since all external devices are "party-lined” on the same bus, each device is assigned a
unique address, or select code, so that the correct device responds to each 1/O operation.

For all external peripherals, the select code is an integer number from 2 through 15, which is
specified in each 1/0 operation and decoded by the corresponding interface card. Each
interface card has a switch permitting the user to set any one of many different codes. A list of

recommended codes is in the Appendix.

Each internal peripheral has a fixed select code which is automatically specified by standard
calculator statements (display, print, etc.). Both the display and the keyboard respond to
select code 0, the tape drive responds to select code 1, and the printer responds to select
code 16.

The select code can be specified in the form of

a constant, a variable, or an expression. Each f

el

ot FsHABESC
Pourt S:REG =9
Powrt 3rlsAfB@=3)

of these write statements is addressed to the %

device responding to select code 9 »

For some operations, other numbers can be combined with the select code to form a single
expression. A general select code syntax is:

cc[dd[ee]]l .f] cc= one or two-digit select code.
dd= optional HP-IB address code (must be two digits). See Chapter 4.
ee= optional HP-IB extended address code (use with Extended 1/0O

ROM only). See The Extended /O Programming Manual.

«t= format number (read and write statements only).
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Input-Output Format

The /O bus connecting the processor with internal and external peripherals contains 16 data
lines. Data is transmitted in a 16-bit-parallel, character-serial fashion. The I/O operations
described in this chapter send and receive data in standard 8-bit (US)ASCIl code.! The
calculator sends and receives one 8-bit character at a time. The parity (most-significant) bit is
not used with formatted I/O operations. You'll find a brief introduction to binary coding and
conversion in the Appendix. It's important to know the 1/0 formats available with each interface
card; see the card’s installation and service manual for details.

Peripheral Interrupt

Since the General I/O ROM is intended for use in systems where the calculator is the control-
ling device, there is no provision for peripheral interrupt operation (i.e., when an external
device can call for an 1/O operation). The calculator must be in complete control of each
device while that device is involved in data transfer.

‘ To enable the peripheral-interrupt capability available on some interface cards, such as the
98032A Interface, the Extended I/O ROM must be used. Refer to the Extended /O Program-
ming Manual for more information.

The Write Statement

tii % select code [ format no.][: expression or texts[ : expression or textz...]]

The write statement outputs the characters, signs, and decimal point of each item to the
specified peripheral. Each item in the list can be a numeric expression, text, or a string name
(when the String ROM is in use). The value of each item is output in a free-field format unless a
format statement is in effect. The format number can be an integer from 0 to 9 and references a
similarly numbered format statement; format statements are described later.

Delimiters

A delimiter is a character that is used either to separate one expression from another inside

the list or to terminate the list. The space (A) and the carriage-return line-feed (CR/LF) are
0 delimiters that are automatically output during the execution of each write statement. The

space is used to separate items within the list, and the CR/LF is used to terminate the list.

'American Standard Code for information Interchange.




6 Formatted 1/O

Free-Field Output Format

The free-field output format is automatically set whenever the calculator is switched on or
is pressed. Free-field is also set whenever run or erase all commands are executed. Each
write statement references the free-field format until an appropriate format statement is exe-
cuted; then the specifications in the format statement override free-field.

The free-field format causes each numeric expression to be output, right-justified, in an 18-
character field. A CR/LF is given after every fourth expression output and after the last
parameter is output. The form in which expressions appear is determined by the current fixed
(4 i) setting. Characters within quotes and strings are output as “free text”, which means that
the 18-character fields are not used.

Here are some examples using free-field. The output device used here is an HP 9866B Printer,
connected via a 98032A Interface set to select code 6. For more examples, see “Format
Statements” in this chapter; also see Chapter 4.

First, press

Then load and run this program # -

B fwd 45 18+A
The output is shown below. 1 wrt SalsHo 9
23 end
NI tounld B.ERET CRILF
18-char. field 18-char. field 18-char. fieid
Now change line 1 and run the program again. o
]
1=
":i .

TEIEY  EIETELRD
CRI/LF

Notice that a CR/LF is automatically output after the last item and after each four items.
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To output text between numeric expressions,

B: fxd 43 10+H
change line 1 again and run the program #§ i Wit GrH:"mete
Py

T

mn T % me wm
= n

M M =

I S

P R

Li, BRI E

. — [« — [« —

As shown in the printout, text is output between numeric fields with free-field. For complete
control of numeric and text outputs, use format statements.

The Read Statement

04 select code[ . format no.]: variable [ = variablez...]

The read statement inputs and stores data from a specified peripheral’. The number of vari-
ables in the list indicates how many data items to read. String variable names (but not sub-
strings) can be used if the String ROM is in use. Each numeric data item can consist of the
digits 0 through 9, plus and minus signs, a decimal point, and an “E” character (upper and
lower case). All other characters are treated as input delimiters. The data item itself can
assume the same form as any number entered from the keyboard.

The format number can be used to reference any of ten format statements. If a format number

is not specified, and if a format statement has not been previously executed, a free-field input
format is automatically used.

1The calculator keyboard can not be used to input data with a read statement. Use an enter statement instead.
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Free-Field Input Format

The free-field input format is set whenever the calculator is switched on or is pressed.
Free-field is also set whenever run or erase all commands are executed. Using free-field
allows reading numeric data in virtually any form, provided that each item is followed by at
least one delimiter (non-numeric character). For each variable in the read list, the calculator
ignores all leading non-numeric characters until a numeric characters is read. Then, after
reading the data item, reading any non-numeric character terminates and stores the data
item. Also, reading a LF terminates the entire read operation.

When free-field is used, the calculator cannot input non-numeric characters unless a string
variable (String ROM) is specified. Then all characters are input until the dimensioned string
length is filled. Reading a LF (during free-field) automatically terminates reading a string. Also
see “Format Statements” later in this chapter, and the String Variables Programming Manual.

Here is a brief description of the delimiters used in the free-field input format:

e If the first character is a comma, the corresponding variable in the read statement is
skipped and flag 13 is set. The skipped variable keeps its original value.

e All non-numeric characters preceding a data item are ignored. If a continuous string of
the same non-numeric character is received, each variable in the read list is skipped
and flag 13 is set after 216 characters are read.

e An HT (horizontal tab) character causes the calculator to skip all characters until a LF is
read.

e Whenever a LF is read (and it does not correspond to a preceding HT) the read state-
ment is terminated and flag 13 is set.

e An upper- or lower-case “E” character, when part of any of these forms, causes the
preceding data item to be multiplied by the power of 10 indicated:

(data item)E(one or two digits)
(data item)E(+ or — and one or two digits)
(data item)E(space and one or two digits)
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For example, any of these data items will be read as the number “1234" (A indicates

space):

1.234E3
1.234EA3

“ 1.234E+3
1234000E-3

e Spaces read within numeric characters are ignored.

E e The CR (carriage return) is always ignored (skipped over) during a read operation.

1.23,2.34,3.45,4.56,,5.67 CR CF)

The following program can be used to input
and print the data items on this ASCIl-coded

paper tape $

@ The program assumes that the tape reader in-
terface is set to select code 3. Run the prog-
ram twice to obtain both printouts.

Notice that the read operation is terminated
when the required number of items have been
read, or when a LF is read. In the second print-
out, r2 was skipped and so retained its original
value (the run command clears all variables).

. 12.81,13.35, (1) 200.5 (CF) 25E5

As another example, use the previous program
to read this tape »

' “ The calculator ignores all data between HT
and LF characters. More examples using read

statements are in the next section and in Chap-
ter 4.
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Format Statements

Use of format statements provides more flexible and complete control of write and read
statements. A format statement must be executed before the 1/0 statement referencing it and
provides a list of specifications for use by the 1/0 statement. Then, as the I/O statement is
executed, it references the last-executed format statement rather than free-field.

The Format Syntax

#t[format no.: ][speci[: speca...]]

The format number can be used to identify the statement for successive write or read state-
ments. Each format number can be an integer constant from 0 to 9: if not specified, 0 is
assumed. When the calculator is reset (power on, (=), run, or erase all) format number 0 is
automatically assigned to specify free-field. Also, the syntax ¢ i %.[format no.] assigns the
format number to free-field.

For example, if the numbered format state- B fmt 2:f18,2
. 1t fmt SaelS.8
ments shown here appear in a program, then 21 fmt 9. fE
the write statements in lines 6 and 9 reference ' e
format no. 2, and the read statement in line 7 o
references format no. 9. The last two 1/0 state- B3 wirt P.__. A E
] ) . It g ,; % L] "
ments reference free-field, however, since they 7iored 3.9.r1
do not specify a format no. and there is neither 2 for I=1 to 9
a format O nor an unnumbered format state- dEowrt 18,211
18: next I
ment. 1 1 H Ll t. ] El L H! E:
127 red FrA$
Each successive format statement replaces
any previous, similarly-numbered format 12t §fmt Sred 3.
statement. A format statement with no AsBsCa0+E
parameters sets free-field. In the example 14t fmt c5@ )
he right. the fi bered 15: fmt 1+5f16.0
sequence on the right, the first unnumbere 16: wrt B:A%
format statement specifies free-field for the 178 wrt E.1sAsEs
read statement. The write statements in lines 1'; +IE ae
= WEL BB
16 and 18 reference the seconq unnumbered 19: fmt "end":5
format (line 14). The last two write statements 2R wrt &
reference the third unnumbered format (line 218 wrt l&6fend

19).

Note that if an unnumbered format statement is used, all subsequent input or output opera-
tions that do not reference a numbered format statement will reference the unnumbered format
statement. To avoid undesired referencing, all format statements should be numbered.
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Data Output Specifications

Data specs determine the form in which each data item is output. Most data specs determine i
whether a number is output in fixed point or floating point, the number of digits to the right of i
the decimal point, and the character field width in which the number appears.

These data specs are availabie:

[M¥w.d Specifies fixed-point format.
[r}s w.d Specifies exponential (floating-point) format.
[r]¥=w.d Specifies fixed-point format with leading zeros in each field. Negative numbers

are not allowed with this format.
[r]éx Specifies binary output of single characters. Examples begin on page 14,

[r]ow Specifies a character field-width for either text or a string variable (String ROM).

e ris an optional repeat factor (see examples). If r is omitted, 1 is assumed.

@ e w indicates total field width (in characters). If w is omitted,leading spaces are deleted
from the field.

e d indicates the number of digits (0 through 11) to the right of the decimal point. If d is
omitted or if d is greater then 11, the current fixed or float setting is used.

e w, d and r parameters must be positive integer constants.

For example, the data spec ¢ 7, i specifies a fixed-point number with two digits to the right of
the decimal point. The number appears (right-justified) in an eight-character field. If d is 0, the
decimal point is not output. A number output under a data spec is always rounded according
to the number of decimal places specified. The free-field format is equivalent to #+ !

Some guidelines should be observed in selecting w and d. The minus sign, decimal point, and
exponent are part of each number and must fit in the field width specified by w. For floating-
point outputs, w should be greater than or equal to d+7. If the calculator cannot output the
data in the field width available, the field is filled with $s.

@
{ The following examples of formatted output use the calculator’s internal printer as the output
| device (select code 16).
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Lines 1 and 2 output three numbers. Since the
entire format statement is referenced for each
number, a CR/LF is output after each.

Lines 3 and 4 output the same numbers as
above, but use of a repeat factor matches the
data spec to the output list — so all numBers
appear on the same line.

This sequence outputs numbers in various
formats. Line 10 increments the format
number, so that all formats are referenced.
Outputs are shown below.

Format 0: Format 0 is referenced twice in line
9. Note than an upper-case E precedes the
exponent.

Format 1: Notice that $s fill the last field since
the number is too large for the field width
specified.

Format2: Notice that omitting w deletes lead-
ing spaces from each field.

Format 3: The last format outputs the same
numbers in a single column with leading zeros
in each field.
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Text Character Fields

The . data spec specifies a fixed character field for corresponding text or a string variable in

the write statement. The characters are output right-justified in the field. If the field is too small,

it’s filled with $s.

in the example on the right, the first two lines of G
text fill the field; the third line is too short; the i
last line is too long.

45wy &

g Py "‘:5 1 i &=
Folori 8.8
g, 8

Output Edit Specifications

These edit specs are used to control the placement of output data and to output character

strings:

[r] =

[ -

[r] "TEXT"

Outputs a blank character space.

Outputs a CR/LF.

Outputs the ASCII characters within quotes. See the following
examples and the Appendix.

Suppresses the automatic CR/LF output after each write statement.

Any combination of specs can appear in the same format statement; each spec must be

separated by a comma. Most of the specs can be duplicated r number of times by using the

repeat factor.

For example, referencing this statement

causes the first fixed-point field to appear foim

twice, followed by four character spaces, and

then another fiked-point field.

13
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The program on the right shows how to format

.,._.
ok
n

a three-column table using the internal printer.

fomte
ux

You can use the same method, of course, with
external output printers.

L0

K
4 fwmt Eaigv-r
R R AR IR S
Suppose that the entered values are 5, 9, 15, fe,.Bsf6, 3
25, and 64. When formats 0, 1 and 2 are refer- ?':'f WEL IEiwrt
L Sy i
enced in line 6, CR/LFs and the column head- i ;;, PRI
ers are output. Notice that spaces are used to T ) Wrt 16,3 A
position the characters, and that a i+ data spec FHTZ LovAs due
causes the binary value of decimal 29 to be o R+l "Hf =5
o ) SEouWrt e end
output, printing the character*. (The complete
character set is shown later.) Then line 7 refer-
ences format 3 for the numeric outputs. Here,
spacing is determined by the data field widths. i 2 1.1
b 25 8. z288
e 21 8,111
23 2T O, 845
g4 48598 8,814

The next program, which produces a table of trigonometric values, uses a 98668 Printer.
Although the program is similar in programming technique to the previous one, here are some
exceptions (a sample printout is on the next page):

e Spacing between table columns is achieved by placing blocks of spaces between each
number, rather than by adjusting the width of each data field.

e Notice the use of text (in line 5) to enclose the radians entries.
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Printer Character Set

The program on page 14 shows how to print a new character on the internal printer. As shown
in the next program, the i: data spec can be used to print any character in the printer's
character set.

The program on the right prints numbers 0
through 127. It also outputs each number's
binary-equivalent value, causing the printer to
output its entire character set. A complete
printout is shown.

Internal Printer Character Set

(sp.a“ce)

(line feed)

(carriage return)
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Referring to the printout, notice that most of the characters and decimal numbers correspond
to ASCII codes (see the table in the Appendix). But notice that two codes, 10 and 13, do not
generate printer characters. Instead, 10 causes the printer to linefeed and 13 is ignored.

17
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Another method of listing the printer character set is to print a string variable (String ROM)
containing character values from 0 through 127. Here's the program and printout.

dioddiem HELDLZ22D
1i @=1

2P ochor{IisRElI+
11

A T S O N OO B P R
Srdme -1

4i mrt Af

25 end

Notice that with a print statement, the printer generates characters for string values 10 and 13.
But if the string is output to the printer using a write statement (see the next line and printout),
the printer does a line feed for 10 and ignores 13.

I
+
oy
5
T
LT

This last printout shows another important point:  The internal printer does line feeds during a
print statement to accommodate long strings or text, but it does not automatically do line feeds
for write or write binary statements. The second line in this last printout was printed because of
the line feed automatically output after the write statement.

Similarly, line feeds must be sent to the display when using write or write binary statements. If
not, output data will be lost. For example, execute this line:

)

Now add # % i and execute the line again:
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Display Character Set

The same character set available on the internal printer is available for use in the display by
using the iz data spec. Also, adding 128 to each item output with i: causes a character-editing

cursor (4 or ) to flash over each corresponding character. The cursor which appeared last in
the display is used for this operation.

For example, this sequence # = .
displays the message “Program Secured!” in a £ it 3 Foar
field filled with flashing cursors. The resulting ar Secured’sFh
. . P owrt Bala Dl
display is shown below. i
S DD s
25 end

Single Character Output

To output single ASCII characters without CR/LFs, use either the write binary statement de-
scribed in Chapter 3, or one of these methods:

vt “characters © : ik i1 select code
or

1174 select code: decimal value

For example, the plug-in unit in an HP 3480 Digital Voltmeter can be remotely controlled by
using appropriate ASCII characters. The plug-in unit is connected via an HP 98032A 1/0
Interface Card (select code 2). The DVM mainframe is connected via an HP 98033A BCD
Interface (select code 3).

In this program sequence, first the 3484A
Plug-in Unit is set to the 100 mV range by send-
ing an ASCIl “EOM" (decimal 4); then a data L
reading is taken. Line 8 sets the plug-in unit to
the 1 V range by sending an ASCIl “@" (deci-
mal 64) before another reading is taken.

wu mu

|

i

O3 e 1

19
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Text in Format and Write Statements

As shown in the preceding examples, text to be output can be included in format or write
statements. For programming convenience, however, it's recommended that text not be
placed: 1) in both format and write statements for a given output, and 2) as the last item in a
write statement. The following examples show why.

Suppose that we wish to output this line on an external printer ("DM" indicates Deutsche
Marks):

Soles = 1A for tihe lost 4wt s
—_— —
w =6 w =3

This output would result:

Soles = TEDM for the lost B
ot b

Since there were more output items than format specs, a CR/LF was output after the last spec
was referenced. Then “months’ was output, followed by another CR/LF, at the end of the write
statement.

Now suppose that we wish to output the same line, but have each write statement determine
the units: “DM...months” on one line and “K$...days” on another line. Here is one method
and its results:

For the last T
or the lost k#E

-+ -+
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The problem of extra CR/LFs is avoided here by referencing data spec :.. But notice that text
preceding each spec is output before text preceding each variable. So the units DM and K$
are in the wrong place! To output the units in the correct order, use more :.. specs:

180M for the last 4 monthz.
18kF for the lost L TRCE-

When using text in format and write statements, remember:
e Place all “fixed” text in the format statement.

e Place all "variable” text in the write statement and reference :. data specs.

e Text {and all other edit specs) preceding each data spec are always output before text
preceding the corresponding item in the write statement.

Data Input Specifications

Data specs can be used to determine which characters are input from a data input string, and
in what form the data will appear. When a format statement is referenced by a read statement,

used). A general data input spec syntax is:

[r¥ [w]

. e ris the number of consecutive times the spec is to be used (if r is 1 it may be omitted). r and w
must be integer constants.

e wisthe width of the data field to be read. Omitting w specifies free-field read for the correspond-
ing item(s).

| M A data spec like + i calls for reading ten numeric characters; all non-numerics which
precede a numeric are counted but not entered. If an “E” is read within a numeric field, a
number of the form

L
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The following examples use an HP 9883A Tape Reader via a 98032A Interface set to select
code 3. The paper tapes shown here are coded in ASCII.

To read this tape containing three data items # 123423453.45 ((F)
run this program.

B: fmi 34
1¢ red 3sHsESLC
2% fwd 2 1234, 88
21 Rprt FaBEsC Sad5, 648
4: ene ETRE
Notice that four characters were read for each data item.
Now delete line 0, and run the program to read 197423453, 45
o ..’ P _.' - _l z T "ma
the same tape again. B, 88 i

-
L8N
-
e
L
e
1
P

Referencing free-field inputs the entire data string into the first variable: reading the LF termi-
nates the read operation, skipping the last two variables.

To read this tape # 12 CA(H) 34 CRLD 56 CACF) 78 CR(D

run this program.

Since there is a LF character after each data item, the read statement had to be repeated to
input each item.
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Input Edit Specifications

The following edit specs can be used to increase input format flexibility. An example use of
each spec follows.

i Cancel LF as terminator.

[r] = Skip character. |
[r] -~ Skip data item.
[l w String field width. 3

the format statement. The read operation is automatically terminated after the characters are
read, without the need for a LF character.

For example, this tape has 9 two-digit num- 122334455667788990
bers, but no LF character »

Run this program to read and print all nine items.

—.L'

) )

el

BE e, HE NE e AN RS WE

i

The = spec causes the calculator to skip (not count) r number of characters. For example, to
read and skip alternate items on the previous tape, run this program. Notice that the entire
format statement is referenced for each data entry.

Bi fmt zeffslu
10 red FaFHBEaDs
O

o &

J5 oprt HaBeCal
ol

|y

L

3 :
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The - spec causes the calculator to skip all data which precedes r number of CR/LF charac-
ters.

For example, to read only the first and last 12 CAEF) 34 CA(CH 56 GG GO,

items on this tape #»
run the program shown below.

B fmt 237082 B
i: v E EHHHE.

2 fud @

2 Rrt AaE

4z &40

The = spec indicates the number of characters to input into a dimensioned string variable
(String ROM). All characters are entered until either the dimensioned string is filled, or w
characters are read. When + is used, reading a LF does not terminate a string input.

Reading into a string variable is a convenient way of storing all characters in a data item,
including non-numerics. Later, any character or portion of the string can be evaluated using
String ROM operations.

For example, the HP 98033A BCD Interface inputs data from a measurement device, such as
an HP 3480 Digital Voltmeter, and transfers ASCll-coded data to the calculator in this 16-
character format:

(sign) D1 D2 D3 Ds Ds De D7 Ds E (sign) Ds, (overload) Dm@

Since a delimiter follows each data item, it's

]
u
-

]

"

1

o
i

easy to read the numeric items by using a read
statement with free-field format. .

By reading into a string variable, however, you 1
can evaluate any portion (substring) of the .:-
string later in the program. Running this sequ-
ence stores the data reading in A, the overload ;
numeric character in B, and the function code T
inC.

See the String Variables Programming Manual for other String ROM operations.
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The Conversion Statement

o [coders codez[ s codes: codeas)...]

The conversion statement sets up a character replacement table for use with read and write
statements. Up to 10 pairs of decimal codes can be specified at a time. Each new conversion
statement cancels the previous table and sets up a new one. A conversion statement with no
parameters cancels any previous table.

In this program sequence » ~

DN R RN

fomt 3

H 18
Bi Wrt Fos
i:

T

Y s X3
T

line 8 sets up a conversion table which
changes the spaces (decimal 32) output bet-
ween numbers in line 10 to asterisks. Then line
11 cancels the previous table.

5 i

0 P

e IR

As another example, line 6 on the right
specifies that whenever an ASCIl *'/" (decimal 13
47) is read in line 7, it will be converted to an
ASCIl "HT". Also, whenever an ASCII “NULL"
is read, it will be converted to an ASCII “CR” (decimal 13). Changing these input delimiters

causes the calculator to skip all characters read between a / and a LF, and ignore all NULL
characters. Input delimiters are described on page 8.

The List Statement

A select code parameter can be used with the list statement when the General I/O ROM is
plugged in, enabling program listing on a peripheral output device. The new list syntax is:

Limt[#select code][: line nos.]
The optional line numbers remain as described in the operating and programming manual.
A listing of the same program described on page 15 is shown next, output to a 98668 Printer

via a 98032A Interface set to select code 6. Referring to the listing, notice that three CR/LFs
are automatically output before and after the listing.

25
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Hurt £l
frt 3 "Trigonometric Table's275wurt £

Tt
-
=
—

e M Tamment e

=d T B 0 T e T

g

[0 ks (T e %2 ®s ws w3 ws mm = mm wn

[ Ar—

If not needed, the CR/LFs and checksum can be suppressed by adding a decimal point and a
non-zero digit to the select code. For
program shown above:

S et 3
ES it

TR+

R

S

18y wrt &,

11 ane

The checksum and CRI/LFs are not suppressed when this list statement is used with the
internal printer (select code 16).




Chapter 5
Binary 1/O Operations

Binary 1/0 operations are available to read and write individual data characters, and to trans-
mit or receive control information using interface status lines. Binary /O operations do not
reference format or conversion statements. The data I/0 modes and status line meanings are
determined by the interface card; refer to each card's installation and service manual for
details.

The Write Binary Statement

= select code : expression or texts [ : expression or texts...]

This statement outputs the 16-bit, binary-equivalent result of each expression or each charac-
ter of text. The usable range for each expression is an integer from —32768 through 32767. If
the interface handles data in an 8-bit fashion, as does the HP-IB Interface or the 98032A
Interface with byte mode, only the 8 least-significant bits of each integer are accepted by the
interface. Usable range can be 0 — 65535 if flg 14 is set. Setting flg 14 overrides the overflow
error normally encountered. (This is for any operation accepting 16 bit expressions.)

Here is a short program which uses write binary to print the same title and internal-printer
character set as shown on pages 16-17. A portion of the printout is also shown below. Notice
that a line feed (decimal 10) must be sent at the end of each statement to print the line (line
feeds are not automatically sent after binary output operations).

.,.
2.
i
-+

CHAFRACTER SET
4

uz ne

et I
-

r

o ]

A

e

pte 47

]
-
=
e
DR

T wm mm g
o, e

4o T om

T
B
S

oy

Kol S i T

£ ot
n
. pte
[
S 1 s
PR A A T N A
PR

o
un 7§
1T
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The HP 9871A Printer has a variety of functions
that are controlled by using sequences of de-

cimal codes. Here are program segments that R A

set the top of form (decimal codes 27 and 84) o
in line 6 and form length (27,70, int (n/64),int n) g
inline 7. For a form length of 8 inches, n is 768. d

F.J.
v

o
-

¥

i

Line 15 outputs a form feed instruction. The
printer interface is set to select code 6.

The Read Binary Function

¢ iselect code:

Read binary is a function that inputs one 16-bit character and stores its integer-decimal value.
If the interface handles data in an 8-bit fashion, the eight most-significant bits are read as
zeros.

1234,2345,3.45 (LF)
For example, to read this ASCIl-coded paper Bigne

tape #»

Run the next program »
The program assumes that the HP 9883A Tape
Reader’s interface responds to select code 3. =

Notice that the read binary function is prog-
rammed as part of the print statement. Line 2
continues the program until a LF is seen. Com-
pare the list of decimal numbers with the ASCII
characters listed in the Appendix.

i
[
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As an interesting exercise, execute this line #

Now press each key, except (=], to print its decimal equivalent code. Notice that Live
Keyboard is disabled while it is involved in an /O operation. To halt the calculator, press (=],

The decimal key codes returned by using this method generally do not correspond to ASCI!
decimal codes. A complete set of decimal key codes is in the Appendix.

The Read Status Function

4z Iselect code!

This function reads the current status information transmitted from the specified device and
returns a decimal-equivalent number. The number of status bits and their meanings are
described in each interface installation and service manual. The status information available
from the HP 98032A Interface Card is described later in this section.

KDP Status Bits

Status information from the calculator’'s keyboard (K), display (D), and printer (P) is combined
into an 8-bit byte. Although most of the bits are for internal use only, two bits have program-

ming uses:
7 6 5 4 3 2 1 [¢]
Printer Qut of
e Internal Use Only E—— 1 Husy Paper 0

| I |

e Bit0-Isalways 0.
e Bit 1-1s 1 whenever the printer-is out of paper.
e Bit 2-1Is 1 whenever the printer is busy.

e Bit 3-Is always 1 (except when is pressed).

KDP Status Bits
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So, if paper is loaded in the calculator, store
and run this line (use either select code 0 or

f: dep rosiicgls
16) » waolt 1688y ime &
The display should flash continually # [ %j
Bit 3 will always appear as “1” (binary 8) to the read status function.
Now press [~~J. Now the display is § Sj
since the printer is busy in the print all mode.
Press again to switch the mode off. Notice [ \j
that status bit 2 (decimal 4) is added to the
byte whenever the printer is busy.
The segment on the right shows how to avoid 11 i+ rdzilsi=ia
error 15, out of paper, by watching for the addi- sdsp Yout of
tion of status bit 1 (decimal 2). When a status _RORE f""_"I’ "izte
2 prt HE

byte of 10 is returned, the rest of line 0 is exe-
cuted.

The above method works, provided that the
printer is not busy. The lines on the right check
for both status bytes which indicate “out of
paper’'.

Fortunately, there's an easy way to isolate one bit of the status byte; this expression can be
used to isolate bit 1: int(n/2)mod 2 The number returned is either 0 or 1, reflecting the state
of bit 1.

Here's a program segment that's equivalent to B ointlrdsiic]
the one shown above » 2lmodZ+h ]
1+ if A=lsds=sr
“Out of Parer++
*rrste

2 rrt H¥
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Tape-Drive Status Bits

The status bits available with the internal tape drive are shown below.

7 6 5 4 3 2 1 (4]
Protected Tape Tape inter-fite 0 Cartridge TDape In&ema&
Tape Direction Motion Gap Out rive se

Failure Only

e Bit 0-Isfor internal use only.

e Bit 1-Is 1 when atape drive (hardware) failure occurs. Check the tape and then repeat the tape
drive operation to verify the failure.

e Bit2-1s 1 when a cartridge is not loaded.
e Bit'3-1s always 0.

e Bit4-1s 1 whenever the tape is positioned at an inter-file gap (between files). Bit 4 is usually 1,
except when the tape is moving.

e Bit5-1s 1 whenever the tape is moving.
e Bit6-Is 0 toindicate forward tape movement and 1 to indicate reverse tape movement.

e Bit7-1Is 1 whenever the tape is protected (RECORD slide).

Tape Drive Status Bits

Here is a program sequence that checks for a v
protected tape before recording data. If bit 7 is ;
1 (decimal 128), "4 1 s :
displayed. '

31
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Interface Status

The 98032A interface has nine status bits which can be monitored using read status:

8 7 6 3 2 1
invert Invert I
Peripheral Interrupt DMA Extended
interf |
Status Status Status nterface 1D Input Output Status
l Data Data i

e Bits 0, 1 and 8 - Indicate states of optional peripheral status-input lines.

e Bits 2 and 3 - Indicate states of logic levels preset on the 98032A.

e Bits 4 and 5- Are preset to 0 and 1, respectively, on the 98032A.

e Bits 6 and 7 - Indicate operating states on the interface card. DMA (direct memory access) and

interrupt functions are usable only with an Extended 1/0 ROM.

98032A Interface Status Bits

o

Refer to the 98032A manual for complete details on status meanings and status-input lines in
use.

The 98032A Option 066 Interface Card uses bit

4 if rdz (&)} {257
8 to indicate when the HP 9866B Printer is out Pamp 2
of paper. The Peripheral Status bit remains at 1 = d=p . "S9Henk
(decimal 256) except when the printer is out of ';l ',;4 ; of Faper”i
paper. Here is a program segment that checks t— ’ l_,-.l rt ®asHEsE

for a 1 at bit 8 before sending data to the
printer.

The Extended /0 ROM permits using additional parameters in the read status function, enabl-
ing other bytes of status information to be read from some interface cards. Refer to the
Extended I/0 Programming Manual and the interface installation and service manual.
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The Write Control Statement

i.{. select code: expression

This statement outputs a binary number to control functions on most interface cards. One
number is allowed with each statement. The available bits and their meanings for the 98032A
Interface are shown below.

7 6 5 4 3 2 1 0
Enable
Enable . Enable‘ Preset Auto N/A N/A CTL 1 CTL @
Interrupt DMA Handshake

*Usable with Extended 1/0 ROM oniy.

98032A Interface Control Bits

Control bits 0, 1, and 5 are used to drive interface output lines CTLO, CTL1, and Preset. CTLO
and CTL1 are optional peripheral control lines, while Preset is used to initialize the peripheral
to its power-up state. A preset signal is automatically given when the calculator is switched on
or when is pressed. The interface ignores bits 2 and 3. Bits 4, 6, and 7 are usable only
when the Extended I/0 ROM is in use. See the interface manual and Extended 1/O Program-
ming Manual for more details.

Alternate Character Set

The 9825A calculator has an option which provides an alternate character set for the display
and printer. The alternate character set is Katakana which is used in Japan.

If the Katakana option is installed, it can be selected by executing %o ¥: 1, The normal
character set is reselected by pressing or executing % o g £,

Without the optional alternate character set installed, :2s L will disable the printer and
the display. This should not be done when the calculator is in the print all mode, because the
heating elements that produce the dots on the thermal paper may be left in the ON state, and

they could be destroyed within seconds.

CAUTION
IF THE PRINTER IS ACTIVELY PRINTING, vl
SHOULD NOT BE EXECUTED BECAUSE IT COULD CAUSE
THE PRINTER TO BURN OUT.

Executing i i i before executing % = s L will ensure that a print operation is
complete before the printer and display are disabled: thus, avoiding the possibility of destroy-
ing the printer’s heating elements.




Chapter 4
HP Interface Bus

This chapter describes how to control and exchange data with instruments via the HP Inter-
face Bus (HP-IB). Also included here is a brief description of the HP-IB and the 98034A
Interface Card. For more information on the bus card, refer to its installation and service
manual.

The General 1/0 ROM operations described in Chapters 2 and 3 are used to control each
instrument via the HP-IB. You should be familiar with those operations before continuing in this
chapter.

Overview of the HP-IB

The HP Interface Bus has a serial-byte bus structure which permits bi-directional communica-
tion between many instruments. When a controller such as a calculator is used, up to 14
additional HP-IB compatible devices can be controlled via one interface card.

Instruments can be controlled or programmed and data can be transmitted between devices
on the bus. This is possible since each instrument connected to the bus has the potential of
being a talker (send data) or a listener (receive data). Each instrument has a unique talk
and/or listen address by which a controller communicates with the instrument. A unique
handshake technique allows the communication to take place at a speed determined only by
the specific instruments being addressed. Slower devices will not slow down the communica-
tion speed of the bus when they are not addressed.

In addition to the talker, listener, and controller functions, one device can be assigned the role
of system controller on the bus. This instrument communicates with every other instrument and
can halt and reset all bus operation at any time. The calculator is normally set to be the system
controller; the function is enabled on the 98034A Interface Card.
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Bus Messages

A common set of bus messages are used to transmit all data and control instructions between
instruments. The bus messages used with the General I/O ROM are listed briefly here.

HP-IB Messages

Message Name Description

Data Transfers data and control information between instruments. To input data, use
read statements or the read binary function. To output data, use write
or write binary statements.

Remote Sets all instruments for remote operation, enabling control via the bus. The Remote
message is sent whenever the calculator is swiched on or is pressed.

Abort Halts all bus operation and returns control to the calculator. Press to send this
message.

The Data message usually contains a list of talker and listener addresses and is followed by a
string of characters representing data or other instructions to the assigned listener(s). The
General I/O ROM, however, automatically generates the Data message to communicate bet-
ween the calculator and the instrument specified by an address parameter (described later).
So the General I/0 ROM permits control of one instrument at a time on the bus.

When an Extended I/O ROM is in use, many other bus messages are available, enabling
complete control of bus functions; refer to the Extended 1/0 Programming Manual for details.

The HP-IB Card

The HP 98034A Interface provides HP-IB capability for the HP 9825A Calculator. The bus card
buffers all data and control messages between the calculator and instruments on the bus. The
interface is preset to respond to select code 7.

Each instrument on the bus is connected through a 24-wire cable with a piggy-back connector
on each end. Cables are available in 1, 2, and 4 meter lengths. Total cable length for a system
can be up to 20 meters. The next photo shows two bus cables connected to an HP 3490A
Multimeter.
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~ LINE SELECTOR

Connecting Bus Cables

HP-IB Addresses

The General 1/0 ROM provides simplified control of instruments via the HP-IB by using a
select-code parameter containing a three- or four-digit integer. The first one or two digits
specify the bus card select code, while the last two digits represent the address of the
instrument on the bus.

Instruments having HP-1B capability are assigned unique 7-bit ASCII characters for talker and
listener addresses.” A controlling instrument, such as the calculator, uses the address
characters to indicate which instrument is to talk (send data) or listen (receive data). For
example, here are the addresses usually assigned to some instruments:

HP-IB Address
Instrument Talker Listener

98034A Interface

3490A Multimeter
9871A (Opt. 001) Printer
59309A Digital Clock

TP <C
0 — 0w

'Bus addresses for most devices can be changed, if needed; see the manual furnished with each instrument for details.
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Now, using the ASCII table in the Appendix, convert the five least-significant bits of each
character's binary form to a decimal value:

Address
Instrument Character | 5-bit Value

U 21
98034A Interface

5 21

v 22
3490A Multimeter

6 22

! 01
9871A Printer

A o1

P 16
59309A Clock

Q 16

Notice that the 5-bit value for talker-listener instruments is the same number.

These numbers are used as the HP-IB address code in select-code parameters of General I/O
operations. The HP-IB address code must always contain two digits; if the 5-bit value is a
one-digit number (e.g., 9), a leading zero must be used (e.g., 09).

98034A select code

! printer address
As examples, these write statements are ad- . . ma

He WL Lo

dressed to a 987 1A Printer via a bus card set to i
selectcode 7 »

format number

This addressing method permits using all appropriate General /O operations via the HP-IB.
Typical example programs and sequences are shown on the following pages.
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Controlling Listeners and Talkers

Instruments designated as listeners on the bus are controlled by using write and write binary
statements. The address-code parameter just described must be used in each I/O operation.

?
|
‘ Here is a short program which prints a listing of r-variables using a 9871A (Opt. 001) Printer.
R The printer bus address is set to “!"" (address code 01). A sample printout and analysis of the
‘ program follow.
b
-
R
1 0
&% fmt 3UAAAAAAA i
B W
R -
| B fmt Sodwrt
o
< Hioend
i
i
| Data Register Listing
Reqg. Contents Reg. Contents Reqg. Contents
r0 0.00000000E 00 rlo 3.44827586E-01 r20 5.00000000E-01
rl 0.00000000E 00 rll 5.00000000E-01 r2l 4,76190476E-01
r2 0.00000000E 00 rl2 8.33333333E-01 r22 4,54545455E-01
r3 3.33333333E 00 rl3 7.69230769E~01 r23 4.34782609E-01
r4 2,50000000E 00 rl4 7.14285714E-01 r24 4.16666667E-01
r5 2.00000000E 0O rl5 6.66666667E-01 r25 4.00000000E-01
., ré 1.66666667E 00 rlé 6.25000000E~-01 r2é 3.84615385E~01
* r7 1.42857143E 00 rl7 5.88235294E-01 r27 3.70370370E-01
r8 1.25000000E 00 rls 5.55555556E-01 r28 3.57142857E-01
r9 1.11111111E 00 rl9 5.26315789E-01 r29 3.44827586E-01
*

Here is a brief analysis of the program:;

e Line 1 — Causes the printer to advance paper five lines and print the program title.
\M Notice that the title is centered on the paper by sending a block of spaces before the
title.

e Line 2 — Causes the column headings to be printed. Here, spacing is achieved by
including spaces (AA) within the text format specs.

|
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e Lines 3 and 4 — Specify the form of each table entry and which numbers (variables) are

printed in each line of the table. The magnitude of each width (w) parameter in the
format statement (line 3) was selected to position the corresponding table column

under the appropriate heading.

e Line 5 — Increments program counters.

e Line 6 — Causes the printer to space one line after each five lines printed.

e Line 7 — Determines the maximum number of table entries.

e Line 8 — Causes the printer to space five lines.

As another example, the HP 3490A Multimeter can be connected via the bus and controlled by
using strings of ASCII characters. Here is a list of control characters:

HP 3490A Control Characters

Function

Char. Function Char.
R |Range Program identifier T
1 10,000 kQ2; Test 7 0
2 |1,000 kQ; 1000 V: Test 6 1
3 100 kQ; 100 V; Test 5 2
4 [10kQ;10V; Test 4 3
5 |1kQ;1V,; Test3 M
6 |.1kQ; 1V, Test2 0
7 |Autorange; Test 1 1
F  |Function Program Identifier 2
0 |DC Volts 3
1 K Ohms 4
2 |AC Volts 5
3 |[Test 6
S |Sampte/Hold Program Identifier 7
0 |Sample/Hold Off E
1 Sample/Hold Off
2 |Track/Hold
3 jAcquire/Hold

The line on the right shows one method of set-
ting 3490A range, function, etc., and then in-
itiating a data sample. A read statement could
be used to input the resulting data.

Trigger Source Program Identifier
Internal Sample Rate

Immediate Internal

Next External Trigger

None

Mode of Operation Program Identifier
Addressed Multi with No Output
Addressed Multi with Output

Addressed Single with No Output
Addressed Single with Output
Interrupt Multi with No Output
Interrupt Multi with Qutput
Interrupt Single with No Output
Interrupt Single with Qutput

Execute Mode of Operation Program

DC Volts Function

0V Range

Internal Trigger
Output Mode
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Here is a line which sets an HP 3330A Synth- Frequency

esizer to an output frequency of 100.0 Hz. Its l Euj

listen address is “$" (decimal code 04). L ﬁf_‘ Fto FR4. L1164
=

Sometimes it may be necessary to program a Hertz

device using a variable stored in the cal-
culator. Perhaps the variable contains the de-
sired output frequency or amplitude for a sig-
nal source. This example outputs the same "o

characters as line 1 above. The data spec ¢ . . 20 owrt FE4.H A = 1000
suppresses leading spaces, which the 3330A

cannot accept.

Data Input

For most applications, read statements and the free-field format are used to input data via the
HP-IB. Many devices output leading non-numeric characters in data messages; format state-
ments must be referenced to read those characters. Chapter 2 describes the data and edit
specs usable with format statements.

Examples best illustrate the technique for receiving data via the bus. For example, the HP
3490A Multimeter may send a data message of this form when programmed for DC volts and
the 10V range (A indicates a space):

NADC+083462E-4 CB(P

By using the sequence on the right, the cal-
culator skips the four leading non-numeric

characters and reads the numeric portion of

- the string.

If the String ROM is in use, either of these

sequences will input the same number shown '_ 'J;“'T‘ I-_ii’-f.;‘u]
oo {9 1L i 3
above. The first sequence has the advantage 9 red FII2.A%
of retaining all characters in the input string; in 18: woliAF[S]1=+A

either case the leading characters can be
checked later in the program. See the String

ciodim A¥L4]
Variables Programming Manual for more in- :g:: Fint cdaf
formation. 7 red AfsA
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The i+ data spec can be used to input non-
numeric characters. For example, suppose
that this sequence is used to read the 3490A
data string shown on page 41. Afterwards, var-
iables A through E will contain §

Gt fut dbasf
1V red VEZsHsB
Ca D E
A = 78(N)
B = 32(a)
C = 68(D)
D = 67(C)
E = 8.3462

Now consider this more-complex data message transmitted from an HP 3570A Network

Analyzer:

-p34.48,-988.93 CB (P

This sequence can be used to input and print
the readings. The 3570A talker address is "A”
(indicated by decimal code 01).

Here is a printout #

As a final example, here is a program which
inputs, stores, and computes the average of 50
data samples taken using a 3490A Multimeter.

B o fmt o rfwd 2

Ti red TE8L1sHF
S0 Rrt "Hmelituc
g="sHs "Fhoze="
Fl

Haplitude=-34, 43

Fhaoze= —-mE. a3

e Line 0 — Sets up a 50-element string array and initializes three variables.

e Line 1 — Programs 3490A remote controls and instructs it to take a data sample.

e Line 2 — Inputs the data sample into a string array element.

e Line 3 — Instructs the 3490A to take another data sample.

e Line 4 — Exits the data input loop when 50 samples are stored.

e Lines5-7 — Compute and print an average value from the data.
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Interface Status Bits

As described in Chapter 3, the read status function is used to return status information from a
specified interface card. These 98034A Interface status bits can be read using the General 1/O
ROM:

7 6 5 4 3 1 0
B System Serial

Service Controller Talker Listener Controliet Poll EO
Request Active Active Active Set Set

—— -

e Bit 0: Is 1 when the EOI (end of data) line has been set true. The bit is cleared via an rds

function.

e Bit1: Is 1 when the Serial Poll function is set.!

e Bit2: Isalways 1.

e Bit 3. Is T when the System Controlter switch is enabled on the 98034A Interface Card.
e Bit4: Is 1 when the calculator is an active listener.

e Bit:5: Is1 when the calculator is the active talker.

e Bit 6 Is 1 when the calculator is an active controller.

e Bit7: Is 1 when an instrument nas sent a Require Service message.’
98034A Interface Status Bits

These interface status bits should not be confused with the bus messages Status Byte and
Status Bit', which transfers status information on the bus. For examples using the read status
function, refer to Chapter 3.

Although the calculator is normally the System Controlier in an HP-IB system, the function can
be disabled via a switch on the 98034A Interface Card. Bit 3 of the interface status byte is
logical 1 when the function is set and 0 when the function is disabled.

When the calculator is not the System Controller, it must be addressed (from the System
Controller) to talk, listen, or take active control; the bus message Pass Control is used to
transfer control between devices. When the calculator is not in active control, it must monitor
interface status bits 4 through 7 to determine when it has been addressed to talk, listen, or
take active control.

1These functions and messages are enabled by using an Extended 1/0 ROM. See the Extended 1/0 Programming Manual for details.
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When the read status function indicates that the calculator has been addressed to talk (bit 5 is
logical 1), it can branch to an appropriate write-type operation to send a Data (output) mes-
sage. When the calculator is addressed to listen (bit 4 is logical 1), it can execute an approp-
riate read-type operation to accept a Data (input) message. After executing each /O opera-
tion, the calculator should then return to monitor interface status until it's addressed to talk or

listen again.

When the calculator is addressed to talk or listen, the write or read operation must specify
"1 s...). Ifany other address code is

device address code 31 (e.g., wiv" % < 5is. or ¢ :
specified when the calculator is not in active control of the bus, an error message will indicate

that the calculator cannot address the bus when it is not the active controller.

When the calculator is addressed to take active control (bit 6 is logical 1), it can perform any
appropriate bus operations until the System Controller sends the Abort message. When the
Extended I/O ROM is installed, the calculator can pass control back to the System Controller

A more complete discussion of calculator operation when it is not the active controller is in the
Extended 1/0 Programming Manual.
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Binary Coding and Conversions

Binary is a base 2 number system using only 1s and Os. By giving the 1s and Os positional
value, any decimal number can be represented. For example, this diagram shows how deci-
mal 41 = binary 101001:

Decimal Binary

10" Q¢ 25 2+ 28 22 v 20
l l ool
10 1 32 16 8 4 2
4 1 1 0 1 0 0 1

Binary-Decimal Conversions

To convert from binary to decimal, the positional values for the 1s are added up. From the
above example this would be:

25423420 = 324+8+1 = 41

To convert from decimal to binary, the decimal number is repeatedly divided by 2. The
remainder is the binary equivalent. For example:

Remainder
(read up)
247 - 1
2[20 — 0
2[70 - 0
2[5 — 1
21 — 0
21T — 1

ASCII

Binary is often used as a code to represent not only numbers, but also alphanumeric charac-
ters such as “A” or “,” or “?" or “x” or “2”. One of the most common binary codes used is
ASCII. ASCll is an eight-bit code, containing seven data bits and one parity bit. The General
I/O ROM uses ASCII for most 1/0 operations. No parity bit is used. For example:

ASCl ASCl
Character Binary Code Decimal Code
A 01000001 65
B 01000010 66
? 00111111 63

A complete list of ASCII characters and their equivalent binary and decimal representations is
on page 48.
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Binary Coded Decimal

Another often-used code for representing numeric values is Binary Coded Decimal (BCD).
BCD is a four-bit binary code; each four bits represents a decimal digit from 0 through 9.

For example, to convert the BCD 12-bit word 010000110110 to decimal:

BCD representation 0100 0011 0110
| ) !
Decimal Value 4 3 6

The decimal equivalent number is found by breaking up the word into 4-bit bytes (starting from
the right) and converting the bytes into decimal.

Octal-Binary Conversions

Octal is a base 8 number system. Octal numbers are often used since conversion from binary
to octal and vice-versa is easy by using electronic circuits.

To convert from binary to octal, the octal number is broken up into groups of three bits
(starting from the right). The groupings of 3 bits represent an octal number.

For example, to convert binary 10110100011001 to octal:

Binary Number 10 110 100 011 001
I l ! ! !
Octal Number 2 6 4 3 1

Notice that only values from 0 through 7 are used in octal.

To convert from octal to binary, the process is reversed:

Octal Number 1 4 0 7 2 6

! I ! l 1 l
Binary Number 001 100 000 111 010 110




Select Codes

Appendix

The recommended select-code assignments for a 9825A Calculator system are listed below.

The HP calculator peripherals and interfaces listed are preset at the factory to the indicated

select code.
Factory Set Select Codes

Select Code Assignment HP Peripheral Device
0 Calculator Keyboard and Display ‘
1 Calculator Tape Drive
2 Paper Tape Punch 9884A*,98032A Interface
3 Paper Tape Reader 9883A*,9863A* 98033A Interface
4 Digitizer 9864 A*
5 Plotter 9862A*
6 Printer 9866B*,9871A"
7 HP Interface Bus 98034A Interface
8 Mass Memory 9885A™

9 through 15 | Unassigned Special or Duplicate Peripherals
16 Calculator Printer

*These peripherals should be ordered with Option 025.
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ASCII Character Codes

Ascht | EQUIVALENT FORMS ascn | EQUIVALENT FORMS AScli ;] EQUIVALENT FORMS AsCi | EQUIVALENT FORMS
Char. Binary - Octal " Dec Char. Binary  Octal . Dec Char. Binary " Oclal’’ Dec Char. Binary “Octal " Dec
NULL | 00000000 - 000 0 space 00100000 040 - °'32 @ 101000000 - 100 - 64 . 01100000- 140" 96
SOH ] 00000001 004 1 ! 00100001 041 33 A 01000001 301 65 a 01100001141 97
STX | 00000010, 002 2 " 00100010 042 34 8 01000010102 66 b 01100070 142 98
ETX | 00000011 003 3 # j00100011 043 - 35 o} 010000711 " 103" /67 c 01100011 143" 99
EOT | 00000100 004 4 $ 00100100 044~ 36 D 01000106 104 68 d 011001002 144 100
ENQ | 00000101~ 008 5 % - [00100101 045 37 E 010001017105 69 e 01300101 145 -~ 101
ACK | 00000110 006 [ & 100100110 046 - 38 F 01000110 . 106" 70 1 01100110° 146 102
BELL - | 00000111 007 7 . 00100111 047 39 G 01000111 107 71 g 01100111147 103
8BS  [00001000: " 010 8 ( 00101000 050 40 H 01001000 1101, 72 h 011070007 150. ., 104
HT  [00001001: 011 9 ) 00101001 051 41 I 01009001 - 411 73 i 01101001 151 © 105
LF  |00001010 012 10 . 00101010 052 = 42 J 010010107 142 74 i 01101010 152 106
Vras | 00001071, 013 11 +  ]00101011 083 - 43 K 01001011, 19137775 K 01101011 - 163, 107
FF [ 00001100~ 014 12 s 00101100 054 44 L 010011005 114" - 76 01101100°" - 154 " 108
CR 00001101, 015 13 - 00101101 056 45 M LO1001161 195 g mef01101101 165 109
SO |00001110° 016 14 . 00101110 056 46 N 101001110 196" 78 n 01107110 - 156~ 110
SI  [00007111 " 017 . 15 / 00101111 057 47 O 1010011 117 g o HOTIONEE 157 11y
DLE {00010000 020" 16 [ 00110000 060 48 P 010100007 120:" " '80 p 01110000 160 - 112
DCi | 00010001 021 17 1 00110001 061 49 Q01010007 .+ 121 81 q 01110007 161 113
DC: | 00010010, 022 18 2 00110010 062 50 R 101010010 122 182 r 01110010, 182 . 114
DC; | 00010011 023 19 3 00110011 083 . 81 s 01010011 423,83 $ 01110017 163" 115
DCa 100010100 024 20 4 00110100 064 52 T 01010100124, "84 1 01110100 164 116
NAK [00010101 ~ 025 21 5 00110101 065 53 U, 01010101 12585 U 01110101 185 117
SYNC | 00010110° - 026 .~ 22 6 00110110 066 54 v 01010110126 " 86 Y 01110110 166 - 118
ETB | 000101417027 . 23 7 00110111 067 . 55 W LOT010TTL 127787 w. fotrionie. 187 119
CAN | 00011000 .. 030 -~ ‘24 8 00111000 070 56 X 01011000 130,88 x 01111000 . 170 120
eM | ocooti001 031 25 9 00111001 071 57 Y 01011001 - 431 89 ¥ 01111001 171 121
SUB 00011010 032+, 26 : 00111010 072 . 58 z 01011010 182 " "90 4 01111010 172 122
ESC { 00011011 . 033 27 ; 00111011 073 59 { 01011011 1837 91 i 01111031 ?73 123
FS  |ocot1ion o34 o8 - 00111100 074 .60 y 01011100 134" 92 i 01111100 . 174 124
GS | 00011101, 635 .29 = [00111101 Q75 61 | 010111017435 . 293 i 01111101 175 125
RS | 00011110, 036 - - 30 - joot1it10 076 62 " 01091110136 194 it 011111307 176 126
us 00011111 037 31 ? 0011111y Q77 63 s 01017441 437 98 DEL 1071317118 177 127
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AFRICA, ASIA, AUSTRALIA

HEWLETT

hp: PACKARD

SALES & SERVICE OFFICES

ANGOLA

Telectra

Empresa Técnica de

quipamentos

Eléctricos, S.A.RL.

R. Barbosa Rodngues 42-°01.*

Caixa Postal

Luanda

Tei: 355156

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett- chkard Australia

Ltd.
31-41 Joseph Street
Blll:kbum Victoria 3130
P.0. Box 36’

Donculor Eaat, Victoria 3108
Tel: 896351

Telex: 31 02

Cable: HEWPARD Meibourne

Hewlett-| Packard Australia

31 Bndae Stroet

New Soum Wales, 2073
Tel: 4496566

Telex: 21561

Cable: HEWPARD Sydney
Hewlett-Packard Australia

153P'éraenmll Road
rkside. S.A., 5063
Tal 2725911

x: 82536
Czble HEWPARD Adelaide
Hewiett- Packzrd Australia

141 brlmg Highway
Nodl-g;us W.A. 6009

x: 93859
CabIe: HEWPARD Perth
Hewiett- Pachm Australia

121 oIIongon sum
Fy.hwlck Al

Telex 62650
Cable: HEWPARD Canberra

Hewlett Pachard Australia

Sth Ioor

Teachers Union Building
495-499 Boundary Street
Spﬂn% HHI, Ouaanslami 4000

Cable: HEWPARD Brisbane

BANGLADESH

The Genera! Electric Co.
of Bangladesh Ltd.

Magnet House 72

Dilkusha Commerual Area

Motijhell, Dacca 2

Tel: 52415 252419

Telex
Czbla: GECDAC Dacca

ETHIOPIA
Abdeila Abduimalik
P.0. Box 2635

is Ababa
Tei: 1193 40

GUAM
Medical 0:
Guam Modlcal Smﬂy Inc.

Smle C, A:r&o
]Y_lmunl 96911

-4513
Cable: EARMED Guam
HONG KONG

Schmidt & Co. Hong Konn) Lta.

Wing On Centre, 28th Flo
Connauam Road, C.
Hony

Tel:
Telex: 74766 SCHMC HX

Bluc SI!I Ltd.
Kasturi Buildings
.Jamsnmt Tata Rd
[

Tel: 29 50 21

elox: 011-2156
Cable: BLUEFROST
Bius Star Lid.
Sahas

;‘m Vir Savarkar Muo
rabl

Tei: 4?‘7’0 87

Telex: 011-4093
Cable: FROSTBLUE

Blue Star Ltd.

Tei: 01
Telex: 011-3751
Cabie: BLUESTAR
Blue Star Ltd,
Bhavdesp
SAudium Road

Telex: 234
Cable: BLUEFROST
Blue Star Lid.
7 Hare Street

P.0. Box 508
Cnlcum 700 001

8l 23-013
Tnlox 021- 7655
Cable: BLUESTAR
Blye Star Ltd.
Bhandari House
7th & 8th Floor
81 Nemu Plaoe
110 924

Tel: 534770 & 635166
Telex: 031-2463
Cable: BLUESTAR

Biue Star le

Blue Star House
11114 Magaum Road
Bcn?;lou 560 025

Telex: 043-430

Cable: BLUESTAR

Blue Star L1d.

Meeakshi Mandiram

00t/1678 Mahatma Gandhi Rd.

Cochin

Tel: 32069,32161,32282

Telex: 0885-514

Cable: BLUESTAR

Blue Star Ltd,

1-1-1171

Sarofini Devi Road
underabad 500 003

Tel: 70126, 70127

Telex: 015-459

Cable: BLUEFROST

Biue Star

234 Kmmbakhm High Road

lhdam 600 034

Telex: 041-379

Cable: BLUESTAR

INDONESIA

BERCA Indonesia P.T.

P.0. Box 496k,

Jin.Abdul Muis 62
akarta

Tel: 349255, 349886
Telex: 46748 BERSIL A
Cable: BERSAL
BEACA indonesia P.T.
P.0. Box 174/Sby.
23 Jin. Jimerto
Surabaya
Tel: 42027
Cable: BErcacon
ISRAEL
Elactronics Engineering Div.

of Motorola Israsl Ltd.
16 Kremenetski Street

P.0.Box 25016
T.I-Avlv
Tel: 38973
Telex: 33569, 34164
Cable BASTEL Tel-Aviv
JAPAN
Vokooaw:-mldatl Paekard Ld.
Chuo Bldg., 4th Fi
4-20, Nishinakaj |mz 54:noma

odooaw:-ku, saka-shi
Osaka.532

el: 06-304-6021
Telex: 523-3624
Yokogawa-Hewlett-Packard Ltd.
29-21, Takaido-Higashi 3-chome
Suginami-ku, Tokyo 168
Tei: 03-331-6111
Telex: 232-2024 YHP-Tol
Cable: YHPMARKET TOK

3 724

Yokogawa-Hewlett-Packard Ltd.

Nakamo Building

$‘4 Kami Stsanma -cho 5
lakamura-ku, Nagoya, 4

Tel: 052 571-5171

Yokogawa-Hewiett-Packard L1d.

Tanigawa Buildiny

2-24-1 Tsuruya-cho
Kanaalvn-ku

221
Tel: 045-312-1252
Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building
105, 1-chome, San-no-maru
Mito, ibaragi 310
Tel: 0292-25-
Yokogawa-Hewlett-Packard Ld.
Inoue Building
1348-3, Asahi-cho, 1-chome
Atsugl, Kanagawa 243
Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi
Hachijuni Building
4th Floor
3-4 Tsukuba

s, Saitama 360

Tal 5-24-6563

KENYA

Advanced Communications Ltd.
P.0. Box 30070

Nairobl

Tel: 331955

Telex: 22639

Medical Onl,

Ipntsmanonar Aeradio (E.A. )Ltd.
Nam)bl Anrpon

Tol 338055/56

Telex: 2220122301

Cable: INTAERIO Nairabi
Medical Onal{

I;llamanon Aaud:o €A) L.
Mombass -

KOREA
Samsung Electronics Co., Ltd.
; gth Fl1oor Daeyongak Bl da

Choonn Moo-Ro, Chung-Ku,
Seoul

Tel: 23) 6811, 778-34012/34
Telex: 22578

MALAYSIA

Hewlett-Packard Sales SON BHD
Suite 2.21/2.22

Banuunan Anghzsa Raya

Jalan Am, ang

Kual
Tel: 23320& 491

Prolel Enqmoonng

Lot 259, Satok Road
Kulcnm Sarawak

53
Cable: PROTELENG

MOZAMBIQUE

AN. Goncalves, Ltd.

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

Tel 2 09 271
Telex: 6-203 NEGON Mo
Cable: NEGON

NEW GUINEA
NewIm-LP:ckard Australia
L

Develoy dpmem Bank Building
Grouns
ww Strip

lloulby Paupua
Tul 258933
NEW ZEALAND
Hewlett-Packard N.Z.) Ltd.
4-12 Cruickshank Strest
Kilbimie, Wellington 3
P.0. Box 9443
Courtney Pidce
Welll

on
Tel: 877-199

Cabie: HEWPACK Wellington
Hewlett-Packard N.Z.) Ltd.
Pakuranga Professional Centre
267 Plkuranga Highway

Box 51092

P.Imr-

Tel: 569-651

Cable: HEWPACK Auckdand
Analytical Medical Onty
MudiygI:aSupphts N.2 Ltd.
Scientific Division

79 Cariton Gore Road, Newmarket
P.0. Box 1234

Auckiand

Tel: 75-289

Cabie: DENTAL Aucidand
Anaiytical Medical Only
Ma:l'lyg‘al Supplies N.Z. Ltd.
Norrie and Parumoana Strests

Telex: 3858

Analytical Medical Only
Meucal Sugglms N.Z. Ltd.
. Box 3

239 Stanmore Road
Christchurch

Tel: 892-019

Cabie: DENTAL Christchurch
Analytical Medical Only
Medical Supplies N.2. Ltd.
303 Great King Strest

P.0. Box 233
Dun.dln

Tel: 88-817
Cable: DENTAL Dunadin

NIGERIA
The Electronics
lnsu'umemanons Lid.
N68/770 Oyo
Oluseun Huuse
M.B. 5402

badan

TeI' 461577

Telex: 31231 TEIL NG

Cable: THETIEL Ibadan

The Eisctronics Instrumenta-
tions Ltd.

144 Agege Motor Road, Mushin

P.0. Box 6645

Cab?e: THETEIL Lagos

'I;AKISTAEI "
lushko & Company Lt
Oosman Chambers
Abdullan Haroon Road

achi-3
TeI §11027, 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushko & Company, Ltd.
388, Satelite Town

Hewdett- Packzrd South Africa

P.0. Box 120

Howard Place, Cape Province, 7450
Pine Park Centre, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thy

Telex: 57-0006

SRi LANI

Metropohtan Agencies Ltd.
09/ Union Place

Colom

Tel: 35947

Telex: 1377METROLTD CE

Cable: METROLT!

SUDAN

Radison Trade

P.0. Box 921

Khartoum

Tel: 44048

Telex: 375

TAIWAN

Hewilett-Packard Far East Ltd.
Taiwan Branch

39 Chung Hsiao West Road
Section 1, 7th Floo

aipei
Tel: 3819160-9,3141010
Cable: HEWPACK TAIPEI

Hewlett-Packard Far East Ltd.
Taiwan Branch
68-; 2hChunq Cheng 3rd. Road

Kaol
tel: 07) 2'4‘?318 Kaohsiung
Analytical Onl

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

Taij
Tet: '3.6'15«6 9 { lines

Rﬂu Indl )
Tel Telex: 22894 SANKWANG
Cahla FEMUS Rawalpindi Cabie: SANKWANG Taipei
PHILIPPINES TANZANIA
The Online Advanced Medical Only
Systems C Aeradio E.A.), Lid.
Rico House P.0. Box 861
Amorsolo cor. Herrera Str. Dar es Saisal
Lasasgl VlIIaYo Makati Tel: 21251 EXI. 265
Teiex: 41030
Metro Manil
Tor 85,3581, 85.34.91 853221 THAILAND

Telex: 3274 ONLINE

RHODESIA

Figid Technical Salss

45 Kelvin Road North
Box 3458

SIII
Tel: 7052?1 (5 fines)
Telex: AH 4122

SINGAPORE
Hewiett-| )P:mrd Singapore
e.
g‘ Depot Aoad
Allxxndra P.0. Box 58

Sl 4
Tol':‘g78-2355

Telex: HPSG RS 21486
Cable: HEWPACK, Singapore

SOUTH AFRICA
Hewlett-PaLc:ard South Africa

Private Wendywood,
Sandton, nnsvul 2144
Hewlett-Packard Centre

Daphne Street, Wendywood,
Sandton, 2144

Tel: 802-10408

Telax: 8-4782

Cabie: HEWPACK Johannesburg

UNIMESA Co. Ltd.

Elcom Research Building
2538 Sukumvit Ave.
Bangchak,Bangkok
Tel: 3932387, 3930338
Cabie: UNIMESA Bangkok

UGANDA

Medical Onl r

Inleﬂutlona Aeradlo(E A, Ltd.
P.0. Box 2

Klmp-h
Tel: 54388
Cable: INTAERIO Kampala

ZAMBI,
R J. TIIhII? Zambia) Ltd.
l.lnkl
Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED,
CONTACT:

Hewlett- Packam Inlevconunenlal
3200 Hillview

Paio Alto, Callvomla 94304

373 1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

CANADA

ALBEARTA

Hewlett-Packard {Canada) {td.
11620A - 168th Street
Edmonton T5M 3T9

Tel: (403) 452-3670

TWX: 610-831-2431
Hewlett-Packard anada) Ltd.
210,7220 Fisher St. S.E.

BRIMISH COLUMBIA
Hewlett-Packard {Canada) Ltd.
10691 Shwbrlggo Way

MANITOBA
Mewlm Packzrd c:nlda) Ltd.

NOVA SCOTIA
Hewlett-| Packard (Canada) Ltd.
800 Wmdml

ONTARIO
Hewlett-Packard (Canada) Ltd.
1020 Morrison
Omwl K2H sx7

: $613) 820-6483
TWX 610-563-1636
Hewlett-Packard {Canads) Ltd
6877 Goreway Drive
Mississauga L4V 1M8
Tel: 416)678-9430
TWX: 610-492-4246
Hewlent-| Packnrd (Canada) Ltd.

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Bivd.

Pointe Claire HIR 1G7

FOR CANADIAN AREAS
NOT LISTED:
Contact Hewlett-Packard {Canada)

CENTRAL AND SOUTH AMERICA

Calgary T2H Hs Richmond WInnI RaIIon 53 L 552 umbo Tel: 6‘4)6974232 Ltd. in Mississauga.
Tel: g(‘lg) 253-2713 Tel: 604) 270- 2277 Tel: Qm TGI: EIJZHSQJ!ZO 22-3022
Twx: 610-821-614) TWX: 610-925-5059 TWX: 61 ~671-3531 TWX: 6i0-271-4482 Tal: (519)53&9181 TLX 05421-521 HPCL
MEXICO PERU

ARGENTINA H"Am P‘f,k’"’ Moxicana, (L;om la Elmro Médlca SA

-Packard Argentina Av Pentsnco Sur No. 6501 0s Flamencos 1
"_’:Im Packard Argen ECUADOR ) Tepepan, Xochimilco E'" Isidro c“'"' 1030
Av. Leandro N. Alem 822 - 12° Computadoras y Equipos xlco 23, D.F. T ) “_4325
1001 Bu-nol Aires Electrdnicos dsf Ecuador Tel: 905-676-4600 ¢

4,5,
TaIe 122443 AR CIGY
Cable: HEWPACKARG
Biotron S.A.C.L.y M.
Bolivar 177
1066 Buenos Alres
Tel: 30-4846, 34-9356, 34-0460.

33-2863

Telex: 011-7595
Cable: Biotron Baries
BOLIVIA
Casa Kavlin S.A.
Calle Potosi’ 1130
£.0. Box 500

ax
Tel: 41530,53221
Telex: CWC 8X 5298, ITT 3560082
Cable KAVLIN

Huvden Packzrd do Brasil
l.e.C. Lida.
Alameda Rio Negro, 750
Alphaville

00 Baruerl SP
Tel: 429-3222
Cable: HEWPACK Sao Paulo

Ihevgatl -Packard do Brasil
8.
nua Padu cn as, 32

Tel 05 5&22 2& 22- 5621
Cable: HEWPACK Polto Alsgre
Hewlett-Packard do Brasit
1..C. Ltda,

Av. Epitacio Pessoa, 4664
golsoo-mo de Janeiro-RJ

Telex: 021-21905 HPBR-BR
Cabia: HEWPACK
Rio de Janeiro

CHILE

Jorge Calcagni y Cia. Ltda
Vicuna Ma snnaJ Ofic. 1204
Casitia

Corm 9 Snmlngo

Tel: 34152

Telex: JCALCAGNI

COLOMBIA
Instrumentacion
Henrik A. Langcbaek & Kier S.A.
Carrera 7 48-75
Apartado Tdoug 6287

otd, | D.E.
TB:I,GZGQ-%U
Telex:
Cable: MRIS Bogotd
Instrumentacion

A. Langebaek & Kier S.A.

Carrera 63 No. 49-A-31
Apartado 54098

Medeliin
Tel: 304475

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Cal

San Pedro de Montes de Oca
gpanfldo 10159

an Jose
Tei: 24-38-20, 24-08-19
Teiex: 2367 GALGUR CR
Cable: GALGUR

.0. Box 6423 CCI
Eloy Altaro No. 1824,3°Piso
Quito
Tel: 453 482
Telex: 2548 CYEDE ED
Cable: CYEDE-Quito
Medical Only
Hospitalar S.A.

Casilla 3590
Robies 625
Quito

Tei: 545-250

Cable: HOSPITALAR-Quito
EL SALVADOR

IPESA

Bulevar de los Heroes 11-48
San Saivador

Tel: 262787
GUATEMALA

IPESA

Avenida Reforma 3-48,
Zona 9

Guatemala Ci

i
Tel: 316627.314786,66471-5,6xt.3
Telex: 4192 Teietro Gu

Telex: 017-74-507
Hewlett-Packard Mexicana,

A deC.V.
Ave. Constitucion No. 2184
Monterrey, N.L.
Tel: 48-71’-%2. 48-71-84
Telex: 038-410
NICARAGUA
Roberto Terdn G.
Apartado Postai 689
Edificio Terdn

Managua
Tel: 25114, 23412,23454,22400
Cable: ROTERAN Managua

PANAMA

Electrcnico Baiboa, S.A.
Aparatado 4929

Panama 5

Calle Samuel Lewis
Edificio ""Alfa”, No.2
Cuidad de Panama
Tel: 64-2700

Telex: 3483103 Cumndu,

Canal
Cable: ELECTRON Panama

siex: Pub. Booth 25424 SISIDRO
Cahla: ELMED Lima

SURINAME

Surtel Radio Holland N.V.
Grote Hofstr. 3-5

P.0. Box 155
Paramaribo

Tel: 72118, 77880

Cabte: Surtel

(T:’RINIIBAD & TOBAGO

Caribbean Taazlacoms Ld.

P.0. Box

69 Frederick Stml
Port-of- in

Tel: 62-5:

URUGUAY

Pabio Ferrando S.A.C.el.

Avenida Italia 2877

Casilla de Correo 370

Montevideo

Tel: 40-3102

Telex: 702 Public Booth Para
Pablo Ferrando

Cable: RADIUM Mantevideo

VENEZUELA
gevﬂm Packard de Venezuela

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Segre

Caraca:

Tel 2394133 20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard

Inter-Americas

3200 Hiltview Ave

Palo Alto, Camorma 94304
Tel: @415) B56-1501

TWX: 910-373-1260

Cable: HEWPACK Palo Aito

Telex: 034-8300, 034-8493

273




EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA

Hewlett-Packard Ges.m.b.H.
Handeiskai 52

P.0. Box 7

A-1205 Vienna

Tel: 351621-27

Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BAHRAIN
Medical Only
Wael Pharmacy

0. Box 648
Bahrain
Tel: 54886, 56123
Telex: 8550 WAEL GJ
Cable: WAELPHARM
Analytical On
Al Hamidiya Trading
and Contracting
P.0. Box 20074

anama
Tel: 259978, 259958
Telex: 8895 KALDIA GJ

BEL
Hewl;‘tt Packard Benslux

Avenue du Col-Vert, 1,
(Groenkraaglaan }

70 Brusaels
Tel: {02) 660 50 50
Cable: PALOBEN Brussels
Telex: 23-494 patoben bru

CVPRUS

Kyp,
5 Guqonos Xenopoulos Street
.0. Box 1152

Nlcosll

Tel: 45628129

Cable Kgpmmcs Pandehis
Teiex: 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich

CSSR-25097 Bechovice u Prahy

Tel: 89 93 41

Telex: 12133

Institute of Medical Bionics
Vyskumny Ustav Lekarskej Bioniky
Jedlova 6

CS-88346

Bratisiava-Kramare

Tel: 4251

Telex: 93229

DDR

Entwicklungslabor der TU Dresden
Forschungsinstitut Meinsberg
DDR-7:

w-ldmlmllhlnsborg

1. 37 667
Telex 518741
Export Contact AG Zusrich
Guenther Forgber
Schiegelstrasse 15

Berlin

Tel: 42-74-12
Telex: 111889
DENMARK
Hewlett-Packard A/S
Datavej 52
DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 37409 hpas dk
Hewlett-Packard AS
Navewe&
OK-8601 Sllkoborg
Tel: (06) 82
Telex 37409 h s dk
Cable: HEWPACK AS

EGYPT
LEA

International Engineering Associates

24 Hussein Hegazi Street
Kasr el»Aml

Tel 23 829

Telex: 93830

Cable: INTENGASSO
SAMITRO

Sami Amin Trading Office

FINLAND
Hewlett-Packard OY
Nahkahousunti 5

.0. Box 6
SF-00211 Helsinki 21
Tel: 80) 6923031
FRANCE
Hewilett-Packarg France
Avenue des Tropiques
Les Uiis
Boite Postale No.
91401 Orsay-Cedex
Tel: (1)907 78 25
TWX: 48F
Hewlett-Packard France
Chemin des Mouilles

P, 162
69130 Ecuit
Tel: (78)33 81 25,
TWX: 310617F
Hewlett-Packard France
Péricentre de la Cépiére
31081 Toulouse-Le Mirail

T%Ss‘s) 40 11 12

Hewlett- Packard France

Le Ligoures

Bureau de vente de Marseilles
Place Rouée de Villenueve
13100 Alx-en-Provence
Tel: {42) 59 41 02
Hewlett-Packard France

2, Allee de la Bourgnette
35100 R
Tel: (98) 51 42 44
TWX: 740912F

Hewlett-Packard France

18, rue du Canal de la Marne
67300 Schiltigheim

Tei: (863083 0810

THX: 890141F

Hewlett-Packarg France
immeuble péricentre
Rue van Gogh
59650 Vllhncuvo 0 Ascq
Tel: (20 25

124F
Hewlen-Pacluru France
Bureau de Vents
Centre d affaires Paris-Nord
Batiment Ampére
lB\ue de la Commune de Paris

93 153 Lo Blunc Mesnil Cédex
Tel: 01)931 88 50
Hewett- Packard France

Hewilett-Packard France
“'France-Evry” immeuble Lorraine
Boilevard de France
91035 Evry-Cedex
Tel: 077 96 60
Hewlett-Packard France
60, Rue de Metz
57130 Jouy aux Arches
Tel: 87)69 4532

GERMAN FEDERAL REPUBLIC

Hewistt-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117

Tel: (061 1‘)150-04-1

Cable: HEWPACKSA Franifurt
Telex: 04 13249 hpfim d
Hewlett-Packard GmbH
Technisches BUro Boblingen
Herrenberger Strasse 11

D-7030 Boblingen, Wirttemberg

Tel: (070%){66

Cable: HEWPACK Bablingen
Telex: 07265739 bbn
Hewlett-Packard GmbH
Technisches Buro Disseldor!
Emanuel-Leutze-Str. 1 {Seestern)
D-4000 Dusseldort

Tel: (0211) 59711
Telex: 08586 533 hpdd d
Hewiett-Packard GmbH

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewiett-Packard GmbH
Technisches Buro Hannover
Am Grossmarkt &

0-3000 Hannover 91

Tel: ©0511) 46 60 01

Telex: 092 3259
Hewiett-Packard GmbH
Technisches Biiro Nirnberg
Neumeyerstrasse 90
D-8500Nurnberg

Tel: (0911) 56 30 83
Telex: 0623 860
Hewilett-Packard GmbH
Technisches Buro Minchen
Eschenstrasse 5

D-8021 Tautkirchen

Tel: ©089)6117-1
Hewlett-Packard GmbH
Technisches Bilro Berlin
Kaithstrasse 2-4

0-1000 Beriln 30

Tel: 030} 24 90 86

Telex 018 3405 hpbin ¢

GREEC!
Kostas Karayannis
8 Omirou Street

Athens 133
Tel: 32 30 3033237 731
Analytical Only

CO
G. Papathanassiou & Co.
17 Marni Street
Athens 103
Tel: 5522 915/5221 989
Telex: 21 5329 INTE GR
Cable: INTEKNIKA
Medical Only
Technomed Hellas Ltd.
52 Skoufa Street
Athens 135
Tel: 3626 972

HUNGARY
MTA

Muszergy ds Méréstechnikai
Szolgalata

Hewlett-Packard Service

Lenin Krt. 67, P.0.Box 241

1391Budapest Vi

Tel: 42 03 38

Telex: 22 51 14

ICELAND

Medical Only

Elding TradmgtCompany inc.
Haénamvoh ryggvagoty

P

1S-Reykjavik

Tel: 1 58 20/ 63 03
Cable: ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd.
No. 13, Fourteenth St.
Mir Emad Avenue

P.0. Box 41,2419
Tehran

Tel: 851082-

Telex: 213405 hewp ir

IRELAND
Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokmqmm
Befks RG11 54R

Tsl: (0?34) 7847174
Telex: 847178
Cable: Hewpie London
Hewlett-Packard Ltd.
2C Avonbesf Indusmai Estate
Long Mile
Oublin 12, Elra
Tel: (01)514322
Telex: 30439
Medical Only

nly
Cardiac Servnc:s {Qreland) Ltd.

Kllmon Road

Oublin 5, Eire
Tel: 01) 315820
Medical Only

ITALY
Hewilett-Packard italiana S.p.A.

Via G.Di Vittorio , 9
20063 Cernusco
. Sul Naviglio ™)
Tel: (2) 903691
Telex: 311046 HEWPACKIT

Hewlett- Packard Htaliana S.p.A.

Via Turazza ,

35100 Pndova

Tel: (49) 664888

Telex: 41612 HEWPACK!

Hewlett-Packard nghana S.pA.

Via G. Armell ini
1-0014
Tel: (06)54 69 61
Telex: 61514
Cable: HEWPACKIT Roma

Hewlett-Packard italiana S_p.A.

Corso Giovanni Lanza 94
1-10133 Torino

Tel:(011) 682245659308
Medical Calculators Only

Hewlett-Packard Haliana S.p.A.

Via Principe Nicola 43 GC
1-95126 Catania
Tel:(095) 37 05 04

Hewlett-Packard Italiana S.p.A.

Via Nuova San Rocco A.

Tel (081) 7913544

Hewiett-| Packard italiana S.p.A.
9;5

Via £, M:
1-40137 na
Tel: 05!)307 87 1300040

JORDAN
Mouasher Cousins Co.
P.Q. Box 1387
Amman
Tel 24807/39907
: SABCO JO 1456

Cabie MOUASHERCO
KUWAIT
Al Khalduya Tvaama &

Contracti
P 0 Box 83 -Safat

Tel:42 4910,41 1726

LUXEMBURG
gewlen -Packard Benelux

Avenue du Col-Vert, 1
rognkraaglaan)
1170 Brulull

2) 672 22 40
Cable: PALOBEN Brusseis
Telex: 23 494

MOROCCO
Dolbeau

81 rue Karatchi
Cassblanca

Tel: 3041 82

Telex: 2305122822
Cable: MATERIO
Gerep

3, rue d'Agadir
Casablance

Tel: 272093/5
Telex: 2;

Cabls: GEREP CASA
Cogedir

31 rue Omar Slaoui
Casablanca

Tel: 27 65 40
Telex: 2173723003
Cable: COGEDIR
NETHERLANDS
Hewiatt-Packard Benelux N.V.
Van Heuven Goedhartiaan 121
P.0. Box 667

NL-Amsteiveen 1134
Tel: 020) 47 20 21

NORWAY
Hewlett-Packard Norge A/S
Osterdalen 18

P.0. Box 34

1345 Osterass
Tel: 02) 1711 80

POLAI

Biuro Informaql Technicznej

Hewlett-Packard

Ul Stawki 2, 6P

00-950 Warszawa

Tel: 33.25.88/39.67.43

Telex: 81 24 53 hepa pl

UNIPAN

Biuro Obslugi Technicznej

01-447 Warszawa

ul Newelska 6

Poland

Zakhl‘ad Naprawcze Sprzetu

nego

Plac Komuny Paryskiej 6

Ldd#

80-007

Tel: 334-41, 337-83

Telex: 886981

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eldctricos S.a.r.l.
Rua Rodrige da Fonseca 103

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

Isntarczmbw Mundial de Comércio

P.0. Box 2761
Avenida An(omo Augusto
de A 138

Tel (19&653 21 31/7

Cable INTERCAMBIO L|sbon

QAT.
Nasser Tradsigg & Contracting
P.0. Box 1

Doha

Tel: 22170

Telex: 4438 NASSER
Cable: NASSER

RUMANIA
Hewlett-Packard Reprozamanu
n. Balcescu 16
Buc rest
Tel IS 80 23/13 88 85
04 0

Inlveprindem Pentru
Intretinerea

Si Repararea Utilajelor de Calcul

B duI Prof Dimitrie Pumpol [

ti-Sectorut 2
Tel BB 20 70, 88- 24-40 88-67-95

Telex: 118

SAUDI ARABIA
Modern Elmromc
Eslabhshmen( Hea

ce )
0. Bax1228 Baahdadlan Street

Jeddal

Tel: 27 798

Telex: 40035

Cahla ELECTA JEDDAH
Modemn Electronic
Establishment Branch)
P.0. Bo 272

TGIY: 5259666232

Cable: RAQUFCO

Modern Electronic

Establishment @ranch)
.0. Box 193

bar
Tel + 4467844813

SPAIN
Hewlett-Packard Espafola, S.A.
Calle Jeroz 3

Tel il ;458 ZS 00 (10 lines}
Telex:

Hewett-| Packavd Espadfiola S$.A.
Colonia Mirasierra

Edificio Juban

% Cosu ;‘nva, 13

Hewlett-Packard Espafiola, S.A.
Av Ramdn y Cajal, 1
Edificio Sevilla, planta 9°
-Seville 5
Tel: 64 44 54/58
Hewlett-Packard Espafiola S.A.
Edificio Albia 11 7°

-Bllbao 1
Tel: 23 83 06123 82 06
Hewlett- Packzrd Espaﬂola S.A
C»ﬂamon )Gor illo 1
E-Valcncl--lo
Tel: 96-361.13.54/361.13.58
SWEDEN
Hewlett- Packarg S:enge AB

-161 Bromma 20

el: (08) 730 05 50

elex: 10721

Cable: MEASUREMENTS
Stockholm

Hewlett-Packard Sverige AB
Frotallsgatan 30

§-421 32 Véistra Frélunda
Tel: 031)49 09 50

Telex: 10721 via Bromma office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

0. Box 307

CH 8952 Schlloun-Zuﬂch
Tel: 01) 7305240

Telex: 53933 hpau ch

Cabie: HPAG CH
Hewlett-Packard (Schweiz) AG
Chateau Bloc 19

CH-1219 Lo LI mn—Gonwn
Tel: 022} 96

Telex: 27333 hga

Cable: HEWPACKAG Geneva

GeneraJ Electronic Inc.

Nuri Basha-Ahnaf Ebn Kays Street
P.0. Box 5781

Damascus

Tel: 33 24 87

Telex: 11215

Cable: ELECTROBOR DAMASCUS
Medical Personal Calculator only
Sawah & Co.

Place Azmé
B.P. 2308

Damascus

Tel: 16 367-19 697-14 268
Suteiman Hilal El Mlawi
.0. Box 2528

Mamoun Bitar Street, 56-58
DamascusTel: 11 46 63

TUNISIA
Tunisie Electronique
31 Avenue dela lesrle

Tnl: 230 144
Corema
1 ter. Av. de Carthage

Tunis

Tel: 253 821

Telex: 12319 CABAM TN
TURK

TEKNIM Comrany Ltd.

Caddesl No. 7
Kavaklidere, Ankara
Tel: 275800
Telex: 42155
Teknim Com., Ltd
Barbaros Bulvari 55/12
Bes|kyas. Istanbu!
3 546
Telu 23540
gedlml only
Muhendislik Kollektif Sirketi
Mediha Eidem Sokak 416
Ydksel Caddesi
Ankars
Tel: 17 56 22
Cable: EMATRADE /Ankara

Ankara

Tel: 2503 09 - 17 80 26
Telex: 42576 OZEK TR
Cable: OZYUREK ANKARA

UNITED ARAB EMIRATES
Emitac Ltd. (Head Office)
P.0. Box 1641

Sharjah

Tel: 3541213

Telex: 8136

Engtac Ltd. (Branch Office)
Ahu Dhlbl

Tel: 3313701

UNITED KINGDOM
Hewlett-Packard Ltd.
King Street Lane
WInnorlh Wokingham

ks. RG1
Te| 0734) 784774
Telex 8471789
Hewdett-Packard Ltd.
Trafalgar House
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel: (061) 928 6422
Telex: 668068
Hewlett-Packard Ltd.
Lygon Court
Hereward Rise
Dudlw Road
Hales
West Mndlands BGZ 8sD
Tet: 021) 55¢
Telex: 339105
Hewlett-Packard Ltd.
Wedge House
799, London Road
Thornton Heath

Hewilett-Packard Ltd
10, Wesley St.
Castleford

Yorks WF10 1AE
Tel: (0977) 550016
Telex: 557355
Hewlett-Packard Ltd
1. Wallace Way
Hitchin
Hertfordshire, SG4 OSE
Tel: 0462) 31111
Telex: 82.59.81

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 4/17-kw 12
Moscow 101

Tel: 294.20.24

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-Standard Hewlett-Packard
Mnklosicavn 38M1

(Till 3 g& 73732 1674

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewiett-Packard Ges.m.b.H
Handelskai 52

P.0. Box 7

A-1205 Vienna, Austria
Tel: £222)3516 2110 27

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE

Nuwl P kad A
Mednerranean and Middle
East Opel

35, Kolokotrom Street
Platia Kefallariou
GR-Kifissia-Athens, Greece
Tel: 8%0337&59)429

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A.

7, rue du Bois-du-Lan

P.0. Box

3939 Lankershim Boulevard
North Hollywood 91604
Tel: 213)877-1282

TWX: 910-499-2671

5400 West Rosecrans Bivd.
P.0. Box 92105

World Way Postal Center
Los Angeles 90009

Tel: (213§ 776-7500

TWX: 910-325-6608

‘Los Angeles

Tet: 213)776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel: (408) 988-7000

TeldaM)“E-GIGS

846 W. North Market Bivd
Sacramento 95834
Tel: 816) 929-7222

P.0. Box 12826
Suite 5, Bidg. 1
Office Park North
Pensacola 32575
Tel. 904) 476-8422

GEORGIA

P.0. Box 105005

450 Interstate North Parkway
Atlanta 30348

Tel (404)955 1500
Medical Service Only
“Augusta 30903

Tel: {404} 736-0592
P.0. Box 2103

1172 N. Davis Drive
Warner Robins 31098
Tel: §12)922-0449

HAWAIlI
2875 So. Km S(rm
Honolulu 9
Tel: (808) 955- 4455

Hanover 21076

Tel: (301) 796-7700

TWX: 710-862-1943
2 Choke crmry Road

Rockvlllo 20850

Tel: (301) 948-6370

TWX: 710-828-9684

MASSACHUSETTS
32 Hartweil Ave.
Lexin, on 02173
Tel: €17)861-8960
TWX: 710-326-6904

MICHIGAN

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

724 West Centre Ave.
Kalamazoo 4

Tel. (606)323-8362

Paramus 07652

Tel: (01) 265-5000
TWX: 710-990-4951
Crystal Brook Protessional

Tel:(201) 542-1384

NEW MEXICO

P.0. Box 11634
Station £

11300 Lomas Bivd., N.E.
Albuguer un 87‘23
Tet: (505) 2

TWX: 910- 969 1185
156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX: 910-9983-0550

Cincinnati 45426

Tel: (513)671 -7400
16500 Sprague Road
Cleveland 44130

Tel: (216) 243-7300
TWX: 810-423-9430
330 Progress Rd.
Dayton 45449

Tel: (513)859-8202
1041 Kingsmill Parkway
Columbus 43229

Tel: (614) 436-1041
OKLAHOMA

P.0. Box 32008

6301 N. Meridan Avenue
Okiahoma City 73112
Tel: 405) 721-0200
8920 E. 42nd Street
Suite 121

Tulsa 74145

8914 Kingston Pike
Knoxville 37922
Tel: (615) 5230522

3027 Vanguard Dr.
Director's Plaza
Memphis 38131
Tel: (901) 346-8370

“Nashvilie
Medical Service onl
Tel: (615)244-5440’

TEXAS

4171 North Mesa
Suite C110

El Paso 79902
Tel: (915) 533-3555
P.0. Box 1270

201 E. Arapaho Rd.

Richardson 75080
Tel: (214) 2316101

P.Q. Box 4010
Spokane 99202
Tel: (509) 535-0864

"WEST VIRGINIA
MedlcaI/Analyucal Only
Charles!

Tel: (304)345 1640

WISCONSIN

9004 West Lincoln Ave.
West Allls 53227

Tel: (414) 541-0550

FOR U.S. AREAS

NOT LISTED:

Contact the regional office
nearest you: Atlanta, Georgia...
North Hollywood, California...
Rockville, Maryland..

Rolling Meadows,

lllinois. Their complete
addresses are listed above.

! I A Telex: 16621 hpnas n Hevdm Packard Espafiola, 5.A. A | on
18 Al Cardiac Sorwces Co. pal ﬂi'Y“ﬂ 'Y
Rodhe Car " w:r'l'g;zcs';ra:sssf '2"3”""“"' S5 Finaghy Rd. South Hewlstt-Packard Norge A/S Mianesado 21-23 iz Ozy! Geiair Meytin 2 - Geneva
Tel: 24932 D-2000 Bol'ul%?v!o 0BY ;Imardsgmn 114 ) M||l| Mudafn Cad 166 Switzeriand
Cabie: SAMITRO CAIRG Tel: (040) 24 13 33 GB-Northern ireland Bergen w: (3) 203 6200 (5 lines) Kizilay Tel: (022) 82 70 00
ALABAMA 9606 Aero Driva ILLINOIS MINNESOTA NEW YORK OREGO P.0. Box 42816
P.0. Box 4207 P.0. Box 23333 5201 Tollview Dr. 2400 N. Prior Ave. 6 Automation Lane 17890 sw Lower Boones 10535 Harwin Dr.
8290 Whitesburg Dr. San Diego 92123 Rolli uudm 60008 St. Paul 55113 compum Pnrk Ferry road Houston 77036
Huntaville 35802 TaI (m 279-3200 Tel: 6"1'2 255-98 Tel: 612) 636-0700 ‘y Tualatin 97062 Tel: @ 13) 776-6400
Tel: (205) 881-4591 910-687- zzsa MISSISSIPRI m 518 45& 1550 Tel: (503) 620-3350 *Lubbog
8933 E. Roebuck Blvd. TeI: QI3)705-3344 INDIANA 322 N. Mart Plaza TWX: 710-444-4961 PENNSYLVANIA Medical Semce ont
Birmingham 35206 COLORADO 7301 North Shadeiand A Jackson 39208 650 Panmon Hill Office Park 111 Zeta Drive Tel: B06) 799-447.
To G0%) B36-220372 b ve- : X Falrpont 14450 Plttsburgh 15238 205 Billy Mitchell Road
5600 DTC Parkway nndhcr:’pgl‘lnsozoé) Tel: (601) 982-9363 Tol: (716 223 9950 L (412’)‘78243400 Sen A
Englewood 80110 o ’ : !
2336 £ Magnoi St Tel 003) 7713458 TWK: 810-260-1797 MISSOURI TWX: 510-253-0052 1021 8 Avenve Tel: 12) 434-8241
Phoenix 8034 CONNECTICUT 10WA “,‘,31,?}‘;;:“%::;, No.1 Pennsyvania Plaza King of Prussia industral Park uTAH
Tel: (602) 244-1361 12 Lunar Drive 2415 Heinz Road Tel: g 3ath sgg;‘ & 8th Avenue ing of Prussia 19406 2160 Soum 3270 wm Street
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General I/O Syntax

Syntax Conventions

Brackets [ ] - Items within brackets are optional.

Dot Matrix - ltems in it e

%% = must appear as shown.

Expression - A constant (like 16.4), a variable (like X or B[8] or r3), or an expression (like 814 or
6<A +B).

Select code format - cc[dd[ee]][ . f]
cc = device or interface select code.
dd optional HP-IB address code (must be two digits).

ee = optional HP-IB extended address code (Extended 1/O ROM only)
o

format number, for read and write only.
Text - A series of characters within quotation marks.

Variable - A simple variable (like A or Q), an array variable (like E[5]), an r-variable (like r12), or
a string name (like A$).

... - Dots indicate that successive parameters are allowed. Be sure that a comma precedes
each successive parameter.

Conversion Statement

i+ [code1 : codez[ : codes : codes][ : ...]]

Sets up a character conversion table for read and write statements. Ten pairs of ASCII-
decimal codes are allowed. See page 25.

Format Statement

¢ wu[format no. = J[speci : speca...]]

Lists data and edit specifications for read and write statements. All numeric parameters must
be integer constants. See pages 10 thru 24.

List Statement

Output program listings to external devices. See page 25.

[N



NN

i
——

Appendix

Read Statement

1 select code [ - format no.] = variables[ : variablez...]

Input data and string variables, using either free-field or format specs. See page 7.

Read Binary Function

: [ select code

Input a single 16-bit character and return a decimal number in range: —32768 to 32767. See
page 28.

Read Status Function

. iselect code

Input one byte of status information and return a decimal equivalent code. See page 29.

Write Statement

.+ select code [ - format no.][ : expression or texti[ : expression or textz...]]

Output data using free-field or format specs. See page 5.

Write Binary Statement

111 select code = expression or texts[ : expression or textz...]

QOutput single 16-bit characters. See page 27.

Write Control Statement

1% o select code : expression

Output a single binary number to control functions or lines on an interface card. See page 33.
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Subject Index

Addressing:

HP-IB..... ... 37

SelectCode ..................... 4.47
Alternate CharacterSet ................ 33
ASCIHBus{HP-IB) ..................... 35
ASCHCode ............................ 4
ASCll Table .......................... 48
Binary IO Operations ................. 27
Binary Codes and Conversions .. ....... 45
Bus Interface (HP-IB) .................. 35
Calculator 1/O Scheme ................ 3
Calculator ROM Cards ................. 3
Control Bits (98032A) .................. 33
Conversion Statement ................. 25
Cursors, Editing ...................... 19
Data Input Operations ............ 7,28,29
Datal/OFormat ....................... 5
Data Qutput Operations . .......... 5,25,27
Data Specifications:

inputSpecs ....................... 21

OutputSpecs ..................... 11
Default (free-field) Output Format ... .. .. 6
Delimiters:

Read Statements .................. 8

Write Statements ............... ... 5
Digital Voltmeter Examples ... . ... 19,24,40
Display CharacterSet ................. 19

C

Edit Specifications:

InputSpecs ....................... 23

OutputSpecs ..................... 13
Error Messages ....... (inside-back cover)
Extended I/O ROM
(references)................ 5,32,33,36,43

Free-Field Formats:

Input Free-Field ................... 8

QutputFree-Field .................. 6
Format Statements:

InputSpecs .................... 21,23

QutputSpecs .................. 11,13

Syntax............ ... 10
Formatted 1/O Operations .............. 3
General |/O Operations (table)........... ii
HP Interface Bus (HP-IB) .............. 35
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Interface Cards ....................... 3
Internal Peripherals ................... 3
Internal Printer:

CharacterSet ..................... 16

Examples ............. 12-14,16-18,27
Interrupt, Peripheral ................... 5
WOBUS ... o 3
VWOFormat............................ 5
/OScheme ........................... 3
Installation Procedure ................. 1
Key Codes, Decimal .................. 49
Leading Spaces, Suppressing ......... 11
Leading Zeros ........................ 11
List Statement ............ ... ... .. ... 25
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Memory Usage (ROM Card) ............ 2 Write Binary Statement ................ 27
Messages, HP-IB ................ .. .. 36 Write Control Statement ............... 33
Write Statement . ... 5
Peripheral Interrupt ........... ... ..., 5
Peripheral Status Check ............... 29
Printers:
HP 9866A ......... 6,7,15,20,21,26,32
) HPO871A ... ... .. ... ... ..... 38,39
Printer (internal) Status ................ 29
Program Listings ...................... 25

Read Binary Function ................. 28
Read Statement ............... ... ..... 7
Read Status Function.................. 29
ROM Block Memory Usage ............ 2
Select Code:
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Status Bits:
HP-IB Interface .. .................. 43
l KDP . 29
Interface (98032A) ................ 32
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Listing ... 52-53
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Tape Drive (internal) .................. 31
Tape Reader Examples ..... ... 9,22-24,28
Text CharacterFields.................. 13
Textin Formatand Write ............... 20
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General I/O Error Messages

Incorrect Format Numbers:
¢ Format number in format statement not in range of 0=n=9.
+ Referenced format number not executed.

Referenced Format Statement has an error:

i i e

* Incorrect format spec.

» Numeric overflow in format statement.

|

Incorrect I/O Parameters:
e Parameter not a number or a string.
« Negative parameter with + : numeric spec.
e Numeric parameter with . edit spec.

* Binary parameter not in range of —32768<n=<32767.

¢ More than one parameter for read binary or read status function.

¢ Missing or non-numeric parameter for write control statement.
~i:#%  Incorrect Select Code:

* Select code is non-numeric or greater than 4 digits.

e Select code is greater than 16 for read status.

¢ Select code is not in range from 0 through 16.

¢ Select code 1 allowed only for read status.

¢ HP-IB address code not in range from 0 through 31.

* Read from select code 0 not aliowed. i
. Incorrect Read Parameter:

¢ Constant in read list.

¢ String not filled by read operation.

+ Numeric parameter references :.. format spec.




Incorrect Parameter in Conversion Statement:

¢ More than 20 parameters.

e Odd number of parameters.
¢ Non-numeric parameter.
'f e Parameter not in range of 0=n=<127.
Unacceptable Input Data:
¢ More than one decimal point or “E” read.

¢ 511 characters read without a LF.

e “E” with no leading digit.

* More than 158 numeric characters read.

Peripheral Device Down:
¢ Incorrect status bits — device not ready or power is off.
. Q cancelled operation.

Interface Hardware Problem:

¢ |Improper HP-IB operation.

e Empty I/O slot.

* Select code does not match interface card (e.g., w4 +
98032A is setto 7, or i.: "% #: when 98034A is set to 6.

* Write Control addressed to a 98034A HP-IB Card.
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