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General I/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.
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Manual Changes

HP 9825A Calculator
General I/O Programming

(For Manual P/N 09825-90024, Dated June 2, 1976)

Page 10:
Please add the following note to the bottom of page 10.

NOTE
M an unnumbered format statement is used, all subsequent
input or output operations that do not reference a numbered
format statement WILL reference the unnumbered format
statement. To avoid undesired referencing of an unnum-
bered format statement, good programming practices dic-
tate that all format statements should be numbered.

Page 27: The Write Binary Statement
Please add the following information to paragraph 1.

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.)

Page 33:
Please add the following information to the bottom of page 33.

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 =% :. . The normal
character set is reselected by pressing @S or executing %« i i

June, 1978 Supplement A to 09825-90024



Without the optional alternate character set installed, =% = i« ¢ 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, .
SHOULD NOT BE EXECUTED BECAUSE IT COULD CAUSE
THE PRINTER TO BURN OQUT. °

Executing w45 % * before executing %o s L will ensure that a print operation is
complete before the printer and dispiay are disabled; thus, avoiding the possibility of destroy-

ing the printer's heating elements.



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.

iii
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Chapter 1

General Information

The General 1/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/O 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 malfunction 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.




2 General Information

Memory Usage

The General I/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 following general conventions apply to the statement and function syntax listed in this
manual.

e Dot matrix — All items appearing in <i::% 0% ¢ 4w must be entered as shown.
s [ ]— Allitems in square brackets are optional and explained in the folliowing 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 /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 I/O Operations

This chapter describes the General |/O statements which handle data in specialized formats.
If you are using a General I/0O ROM to controt 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 1/0 scheme is shown in the next figure. Referring to the figure, notice
that the 1/O 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 “1/0" is always used with reference to the calculator.

——er—eee—— Plug-in ROM Cards ———————

User (RWM)
Memory

| |

Processor Memory Bus

1/0 Bus (16 lines)

Interface Card

—

Display : L @m_.

Printer Storage  1/0 Slots

Keyboard

The Calculator Input/Output Scheme

St
o
.




4 Formatted I/O

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 I/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 I/O 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, éach external device is connected to the calculator via the same /O 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 I/0O operation.

For all external peripherals, the select code is an integer number from 2 through 15, which is
specified in each /O 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 W
W

W
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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]][ - 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 /O
ROM only). See The Extended 1/O Programming Manual.

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

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

Peripheral Interrupt

Since the General /0O 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 I/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 1/O Program-
ming Manual for more information.

The Write Statement

w11 % select code . format no.][: expression or texti[ : 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 s in effect. The format number can be aninteger 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
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.

1American Standard Code for Information Interchange.
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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
(7 :f) 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 »
The output is shown below.
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Now change line 1 and run the program again.

TERENEIED 5V
TEE

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, i

i f=d 43 18+A
change line 1 again and run the program » 12 wrt G3As "mete
Fe"sHleds "cm"
Higds "@mm"
2 Enc

16, BB e CRILF

. - . ) [« J

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

i select code[ - format no.]: variables [: 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.

*The 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
lengthis filled. Reading a LF (during free-tield) 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 AnHT (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)



Formatted /O 9

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

1.23,2.34,3.45,4.56,5.67 CR (F)

The following program can be used to input
and print the data items on this ASCli-coded
paper tape #»

The program assumes that the tape reader in- - .

terface is set to select code 3. Run the prog- 1: red -
ram twice to obtain both printouts. o it
Notice that the read operation is terminated :_:}: et

when the required number of items have been
read, or when a LF is read. In the second print- _ i

out, r2 was skipped and so retained its original ‘:- : “_‘
value (the run command clears all variables). :

12.81,13.35,(HT) 200.5,(LF) 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.

i
ot
ETE el o

- 1
B
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-
=
-
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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 |/O statement. Then, as the |/O statement is

executed, it references the last-executed format statement rather than free-field.

The Format Syntax

¥y [format no.: J[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

format number to free-field.

For example, if the numbered format state-
ments shown here appear in a program, then
the write statements in lines 6 and 9 reference
format no. 2, and the read statement in line 7
references format no. 9. The last two 1/O state-
ments reference free-field, however, since they
do not specify a format no. and there is neither
a format 0 nor an unnumbered format state-
ment.

Each successive format statement replaces
any previous, similarly-numbered format
statement. A format statement with no
parameters sets free-field. In the example
sequence on the right, the first unnumbered
format statement specifies free-field for the
read statement. The write statements in lines
16 and 18 reference the second unnumbered
format (line 14). The last two write statements
reference the third unnumbered format (line
19).

Bi fmt
1y fmt
2 fmt
Ed LT
i ored
- O F
Fiourt
18: mex
11 wrt
12% re
1538 fmt
HaBsCo
147 i1
120 fmt
1ed wurt
1F: wrt
CallsE
18 wrt
195§t
ZED wrt
218 wrt

o et e ]
T
a
-5

# i [format no.] assigns the

ZiFsE

et 1T
e =
Ll 0

-
—~+

[y

i

LS

Do I I

i
s
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Data Output Specifications

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

These data specs are available:

[rl1¥w.d Specifies fixed-point format.

[l w.d Specifies exponential (floating-point) format.

Specifies fixed-point format with leading zeros in each field. Negative numbers
are not allowed with this format.
[l 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 1 is an optional repeat factor (see examples). If r is omitted, 1 is assumed.

e windicates total field width (in characters). If w is omitted,leading spaces are deieted
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

= 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 O, the
decimal point is not output. A number output under a data spec is always rounded accordmg
to the number of decimal places specified. The free-field format is equivalent to &+ 1

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).

11



12 Formatted /O

Lines 1 and 2 output three numbers. Since the
entire format statement is referenced for each
number, a CR/LF is output after each.

[t

Lines 3 and 4 output the same numbers as

DU RN

above, but use of a repeat factor matches the

data spec to the output list — so all numbBers
appear on the same line.

1

[ N
N
ot

This sequence outputs numbers in various

P |
1

b
!

formats. Line 10 increments the format
number, so that all formats are referenced.

- ¥

Outputs are shown below. B T -,
i 100

Format 0: Format 0 is referenced twice in line

9. Note than an upper-case E precedes the ia.8 2.BE @2

exponent. TO6E.8 4, 8E 84

Format 1: Notice that $s fill the last field since 10 ZAAZAGATEEE

the number is too large for the field width
specified.

Format 2: Notice that omitting w deletes lead-

ing spaces from each field.

Format 3: The last format outputs the same . BE
. . . . HH
numbers in a single column with leading zeros ::::1

in each field.

o
i
n

BN

]

J—
191



Formatted 1/O
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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 1 §fwt ciB.d5
text fill the field; the third line is too short; the :
last line is too long.

-
-
L
i)

U 4

Output Edit Specifications

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

[r] = Qutputs a blank character space.
] - Outputs a CRILF.
[r] "TEXT" 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
twice, followed by four character spaces, and
then another fixed-point field.

13



14 Formatted I/O

The program on the right shows how to format -

-
KN

a three-column table using the internal printer.

..
s
N
-
I
n
|

fu—y
-

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

~...- ey

4: 2l
5 ] S f 3, Ha
Suppose that the entered values are 5, 9, 15, I =SNRE FI e
25, and 64. When formats 0, 1 and 2 are refer- G owrt 1g6iurt
enced in line 6, CR/LFs and the column head- ": - PRt
ers are output. Notice that spaces are used 1o T 16,2 iy
position the characters, and that a iz data spec SR
causes the binary value of decimal 29 to be - ' :": '
(= =] o¥s
output, printing the characterZ. (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. " . § oy
b 25 B, ZdEn
e gl 8,111
B4 4098 B,H15

The next program, which produces a table of trigonometric values, uses a 9866B Printer.
Although the program is similar in programming technigue 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 &: 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

(line feed)

(carriage return)
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Referring to the printout, notice that most of the characters and decimal numbers correspond
to ASCIl 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.
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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.

dim ARFLLZE]
el

| R T e |
au m

charlIi+A%01+

113

2 ifF fI+1slldiz
S2idmp -1

4: pri AF

5 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.

4 wrt imsHE

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 automaticalty 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 i: data spec. Also, adding 128 to each item output with i: causes a character-editing
cursor (4 o

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

For example, this sequence » S o3T+]00s
displays the message “Program Secured!” in a £ fmt Shs o3t
field filled with flashing cursors. The resulting S Secur f‘ b

.._
Ty

display is shown below.

™
-

.8 v X

n  a e

C

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:

"% “characters U s o v select code
or

- 1. select code: decimal value

For example, the plug-in unit in an HP 3480 Digital Voltmeter can be remotely controlled by
using appropriate ASCIl 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

s o fmt lsbaz
Plug-in Unit is set to the 100 mV range by send- SR owy toz.lsd
ing an ASCIl “EOM” (decimal 4); then a data i r ': Ti ik

T oa id 1 Eal A | !
reading is taken. Line 8 sets the plug-in unit to G ored 3 ,Z .

the 1 V range by sending an ASCIl “@" (deci-
mal 64) before another reading is taken.
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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 lastitem 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):
Sales = 18DM for the Iast 4 months.
[SE— ——’
w =6 w =3

This output would resuit:

Snlez = 180M for the lost 4
ot s

Since there were more output items than format specs, a CR/LF was output after the tast 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:

18 far the last O 4 wonthe. |
18 for the laszt kEF 4 dovs,
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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:

ANM for the lost 4 wonths.
k¥ for the lozt 4 davi.

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:

[} [w]

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

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

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 1 = dd is entered.

21
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The following examples use an HP 9883A Tape Reader via a 98032A Interface set to sefect
code 3. The paper tapes shown here are coded in ASCII.

To read this tape containing three data items #» 123423453.45 @
run this program.

B fmt 34

1 red FsFeBE L

2 fud 2 i
31 prt HAsBal z
4: end

Notice that four characters were read for each data item.

Now delete line 0, and run the program to read
the same tape again.

—
(K]
[
I
[
[N
Jo
L

]

L Y

]

.,..
i
L]
-
o
-
o

o~
Lo

=
ot
o

150

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 @@34 SIGEE @78 @

run this program.

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



Formatted I/O

Input Edit Specifications

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

o Cancel LF as terminator.

(r] = Skip character.
(r] -~ Skip data item.
[r]ow String field width.

The = spec causes the calculator to read only the number of characters specified in the rest of
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.

The = spec causes the calculater 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.

23
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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 CR(F) 34 @ 56 CA(D 78 @

items on this tape $
run the program shown below.

-
.

D fmt F2a370482 -~
1: red 25A.E 2
2 fxd A )
2F Rrt FA.E

4: end

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 ASCIl-coded data to the calcutator in this 16-
character format:

(sign) D1 Dz D3 Da Ds Ds D7 Ds E (sign) Ds, (overload) D1oCF)

Since a delimiter follows each data item, it's

B ored Zarleri
easy to read the numeric items by using a read
statement with free-field format.
By reading into a string variable, however, you 1: din
can evaluate any portion (substring) of the =i tat
string later in the program. Running this sequ- i e .
B L I !
ence stores the data reading in A, the overload *H
numeric character in B, and the function code Sy ounliAEFli4.
in C. LalisE .
i owal (REFLLE
12310

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

woxai [coder: codee[ : codes: coded].. ]

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 » = - -

SEocony 32:42
line 8 sets up a conversion table which A ofwmt 3F18.2
changes the spaces (decimal 32) output bet- 11': Wrt BrHaBEal

Pocony
ween numbers in line 10 to asterisks. Then line : A
11 cancels the previous table.
As another example, line 6 on the right E1 rconug 47
s I R %

specifies that whenever an ASCIl "/ (decimal
47) is read in line 7, it will be converted to an
ASCII “HT"”. Also, whenever an ASCIl “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 1/0 ROM is
plugged in, enabling program listing on a peripheral output device. The new list syntax is:

iini[¥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 9866B 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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CTamment s
Wt
fiat
Wt

] T L0 e G [ e

It 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 example, use this statement to list the last half of the
program shown above: Pist¥Eo, 13

frat
Wit
Fi+1+H
P4
i

=) Oy LR

w00
b= (i me wm mx gu =z

b

The checksum and CR/LFs are not suppressed when this list statement is used with the
internal printer (select code 16).
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Chapter
Binary 1/0O Operations

Binary 1/O 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/O 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 texta...]

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.

Here is a short program which uses write binary to print the same title and internal-printer
character éet 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).

S

SSSeeae,

e

o

i

s

i
e

T

e

e

i
i
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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 int iy
set the top of form (decimal codes 27 and 84)
in line 6 and form length (27,70, int (n/64),int n)
inline 7. For aform length of 8 inches, nis 768.

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

The Read Binary Function

i select 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 ASCli-coded paper
tape »

Run the next program » se pi o
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.

LR N R B O N R N

e 0 s 0 LR O o
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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 I/O operation. To halt the calculator, press (aeser).

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

Computer

- "Museum

The Read Status Function

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 instailation 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:

Bit0-Isalways 0.

e Bit1-Is1wheneverthe printer iscutofpaper.

e Bit2-Is 1 whenever the printer is

e Bit3-lsalways ! (except 1

KDP Status Bits

29
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So, if paper is loaded in the calculator, store
and run this line (use either select code 0 or

Bi dzp rds (1613
16) % woit 1883 ise @
The display should flash continually ¢ L Sj
Bit 3 will always appear as ''1” (binary 8) to the read status function.
Now press [(~~J. Now the display is » L Sj
since the printer is busy in the print all mode. /
Press again to switch the mode off. Notice L \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 {1 {4 rdzil6i=id
error 15, out of paper, by watching for the addi- vdsre "out of
tion of status bit 1 (decimal 2). When a status RAREr3ITiste

2 rri H¥

byte of 10 is returned, the rest of line O 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 O or 1, reflecting the state

of bit 1.
Here's a program segment that’s equivalent to A1 iptirdzs (161
the one shown above » 21 o o ; A |
1: if H=lid=rm
“Out of Foaperss
+"istE

28 mrt HE
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Tape-Drive Status Bits

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

Tape
Direction

Protected
Tape

Motion

Bit 0 - s for internal use only

e Bit1-Ist when a tape drive (hardwar
__drive operation to verify the failui

e Bit2-1s 1 when a cartridge is nc 0
o Bit 3-13 always 0.

- e Bit4-1s1wheneverthe tapeis posgtroned at an mter»fﬂe gap (betwee fil

is usually 1,
except when the tape is movmg saly 1

. B:t 5- Is 1 whenever the tape is movmg

. Batﬁ Is O toindicate forward tape mavemem and 1to mdlcate rev '

e Bit7-Is1whenever the tape is prctex;ted (’R:E,CQBQ; e)

Tape Drive Status Bits

Here is a program sequence that checks for a
protected tape before recordmg data. If bit 7 is
1 (decimal 128), * '
displayed.
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Interface Status

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

Extended '
Status

,a,rd.;DMAr (direct memo;y acpeés).and

98032A Interface Status Bits

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

4t if rdsi&a] <257
8 to indicate when the HP 9866B Printer is out Pimp 2
of paper. The Peripheral Status bit remains at 1 2f d=p "9EGEE
(decimal 256) except when the printer is out of f;' 'T" :_ of Faper”s
paper. Here is a program segment that checks £ _ " ._:_, rt Ea2RE.E
for a 1 at bit 8 before sending data to the
printer.

The Extended I/O 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 1/O Programming Manual and the interface installation and service manual.
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The Write Control Statement

4L 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.

. Enable Enable ; k
L ipterrupt’ | DMAY

*Usable with Extended 1/O ROM only.

O e B F
Brese! I Auto R

98032A Interface Control Bits

Control bits 0, 1, and 5 are used to drive interface output lines CTL@, 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 I/O Program-
ming Manual for more details.
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Chapter 4
HP Interface Bus

This chapter describes how to control and exchange data with instruments via the HP Inter-
face Bus (HP-1B). 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 I/O 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/0 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 Genera! I/0 ROM permits control of one instrument at a time on the bus.

When an Extended 1/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.



HP-1B
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48 - 66+
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Connecting Bus Cables

HP-IB Addresses

The General 1/O 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-IB capability are assigned unique 7-bit ASCIl 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

o> <C

5
6
!
0

'Bus addresses for most devices can be changed, if needed; see the manual furnished with each instrument for details.

37
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‘Now, using the ASCI! 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

Y 22
3490A Multimeter

6 22

! 01
9871A Printer

A o1

P 16
59309A Clock

%] 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 |/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- S L mT

AN T S D R

dressed to a 9871A Printer via a bus card set to i
select code 7 »

]

=3 ¥-r

format number

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

“Museum

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 1/O operation.

Here is a short program which prints a listing of r-variables using a 9871A (Opt. 001) Printer.
The printer bus address is set to “!” (address code 01). A sample printout and analysis of the
program follow,

Reqg.

ro
rl
r2
r3
r4

r5
ré
r7
r8
r9

Here is a brief analysis of the program:

Contents

0.00000000E
0.00000000E
0.00000000E
3.33333333E
2.50000000E

2.00000000E
1.66666667E
1.42857143E
1.25000000E
1.11111111E

43 wrt
FU s
A
N
50 A+l
N
£: it
Wi

Teoif
S fms
F: end

Data Register Listing

Req.

rlo
rll
rl2
rl3
rl4

rl5s
rlé
rl7
rl8
rl9

Contents

3.44827586E-01
5.00000000E-01
8.33333333E-01
7.69230769E-01
7.14285714E-01

6.66666667E-01
6.25000000E-01
5.88235294E-01
5.55555556E-01
5.26315789E-01

Reg.

r20
r2l
r22
r23
r24

r25
r2e6
r27
r28
r29

o
"

b R s

L 4 can

-

-

o

]

-

L
+
.
4
[

4

PETH i

e

#
)
an
1
]
!

Contents

5.00000000E-01
4.76190476E-01
4.54545455E-01
4,34782609E-01
4.16666667E-01

4.00000000E-01
3.84615385E-01
3.70370370E-01
3.57142857E-01
3.44827586E-01

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

title.

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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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

Char. Function Char. Function
R |Range Program Identifier T | Trigger Source Program Identifier
1 10,000 kQ); Test 7 0 |Internal Sample Rate
2 11,000 k; 1000 V; Test 6 1 Immediate Internal
3 100 kQ; 100 V; Test 5 2 [ Next External Trigger
4 10kQ; 10V, Test 4 3 None
5 1kQ; 1V, Test3 M [Mode of Operation Program Identifier
6 |.1kQ;1V; Test2 0 | Addressed Multi with No Output
7 [ Autorange; Test 1 1 Addressed Multi with Output
F | Function Program Identifier 2 | Addressed Single with No Output
0 |DC Volts 3 | Addressed Single with Output
1 K Ohms 4 | Interrupt Multi with No Output
2 |ACVolts 5 | Interrupt Multi with Output
3 |Test 6 | Interrupt Single with No Qutput
S | Sample/Hold Program Identifier 7 | Interrupt Single with Output
0 |Sample/Hold Off .
f P
) Sample/Hold Off E | Execute Mode of Operation Program
2 |Track/Hold
3 | Acquire/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.

DC Volts Function
j 10V Range

Fady TFER

R
i %

]

g

4
Internal Trigger
Output Mode



Here is a line which sets an HP 3330A Synth-
esizer to an output frequency of 100.0 Hz. Its
listen address is “$” (decimal code 04).

Sometimes it may be necessary to program a
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
characters as line 1 above. The dataspec+ .
suppresses leading spaces, which the 3330A
cannot accept.

Data Input

HP-1B

Frequency
1 Value
——— w7
1 wirt FA4. 7188
E-_—-“
L~T
Hertz

For most applications, read statements and the free-field format are used to input data via the

HP-1B. 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 CR(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
above. The first sequence has the advantage
of retaining all characters in the input string; in
either case the leading characters can be
checked later in the program. See the String
Variables Programming Manual for more in-
formation.

:odim REL4]
S fmt cdaf
iored REsA
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The i: data spec can be used to input non- G: fot dboef
numeric characters. For example, suppose 1 red V2Z4HaEs
that this sequence is used to read the 3490A Ll E
data string shown on page 41. Afterwards, var- g = ;g 52))
iables A through E will contain # C = 68 (D)

D = 67 (C)

E = 83462

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

~-p34.48,-988.93 CALP

This sequence can be used to input and print

L fwmt v fuEd 2
the readings. The 3570A talker address is "A” TY red FEISHWP
(indicated by decimal code 01). 2 prt “Amelitud
g="sHs "Phoze="1
Fl
Here is a printout § Anplitude=-34.48
Fhoze= ~-8a8,33

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

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 sampile 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 Lines 5-7 — 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 I/0
ROM:

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 Controller 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, tisten, 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.

These 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 1/0O 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

device address code 31 (e.g., wii" % il . or el FE 1 s 0). Ifany other address code is
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 Controlier
or to another appropriate device by using the pass control (:::2 1) statement.

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

Binary is a base 2 number system using only 1s and 0s. By giving the 1s and 0s positional
value, any decimal number can be represented. For example, this diagram shows how deci-
mal 41 = binary 101001:

Decimal Binary

10" 10° 25 24 28 22 21 Q0
y l Vol bl
10 1 32 16 8 4 2 A1
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 = 32+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[30
2[0
2l5
202
27T

il

- O =00

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. ASCIl is an eight-bit code, containing seven data bits and one parity bit. The General
I/O ROM uses ASCII for most I/O operations. No parity bit is used. For example:

ASCII ASCII
Character Binary Code Decimal Code
A 01000001 65
B 01000010 66
7 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
I I I
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 I I 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 | | | i |
Binary Number 001 100 000 111 010 110
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Select Codes

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 peripherais should be ordered with Option 025.
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00010001 0

00010010

00010011 02

00010100

OOOylmUi, f"
' aoows w !
: o@ém '
oo 9
00011001

00011010

00011011

00014100
j oooitior 035

00011110 03

00011111

ASCII Character Codes

[EQUIVALENT FORMS.
Binary . Octal Dec
01100000 o 9
01100001 141 97
‘mmmjo 142 o8
0110001 143 89
| oimqywofi 144 100
| 01100101 14&3 k ;m;
ot100110 148 ’m‘z
o1100111 147 103
01‘101600 150 104
o tﬁ!bﬁl a51 108
01101010 152 106
01101011 153 '1'07
k '011~01§00  - ‘:0’8‘
m@ﬁbi s 109
émfﬁu 156 10
ototiy :1"57;; i
01116000 160':  11’2;
: 01110001 161 113
01115016 162 k 114
o1HI00tL 1By 115
01110100 164 116
oivotor 168 117
oftiotig. 166 118
o1110114 ‘sevk 1
01111000 170 120
ontio0r 17t i
ortitoe e ape
{orrmon - 173 2g
0111100 174 13
ottt 175 128
oM 176 126
onttiy a7 oy
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Computer

“Museum

Decimal Key Codes

KEY JUNSHIFT SHIFT

CEEE)
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Tanigawa Buildiny
2-24-1 Tsuruya-choo

NEW ZEALAND

Hewlett-Packard (N.Z.) Ltd.
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Hewlett-Packard (Canada) L(ﬂ
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Hevdcﬂ Packard (Canada) Ltd
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FOR CANADIAN AREAS NOT LISTED:

Contact Hewlett-Packard (Canada)
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CENTRAL AND SOUTH AMERICA
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Hv:lm-Paclard Argentina

Av. Leandro N. Alem 822 - 12

1001Buencs Aires
Tel: 32-4461/62/63/64
Telex: Public Booth

BOLIVIA
Stambuk & Mark {Bolivia) Ltda.

Av Marlscal Santa Cruz 1342

'y
Tel: 40526 53163 5241
Telex: 356!

Cable: BUKMAR

BRAZIL

Hewlett-Packard do Brasil

|.E.C. Ltda.

Rua Frei Caneca,
1140/52 Bela Vista

01307-Séo Peulo-SP
Tet: 288-71-11, 287-81-20,
61-93

287-4
Telex: 391-112-3602 HPBR-BR
Cable: HEWPACK Sdo Paulo
Newlen Packard do Brasil

Rua Paﬂre Chagas 32

-Pérto ?8
Tel: (0512) 22-2998, 22-5621
Cabie: HEWPACK potto Alegre

He\vlm Packard do Brasil
LE.C. Ltda.
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Tei: 267-80-94-00D (02
Tolex: 39I 212 I905 HEW -BR
Cable: H
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CHILE
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Cable: CALMET Santiago

Medical Only
General Machinery Co., Ltda
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COLOMBIA

Instrumentacidn
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Medical Only
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Hewlett-Packard de Venezuela

C.

Apartado 50933 Caracas 105
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Hewlett-Packard
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EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges. m b H
Handelskai 52

P.0. box 7

A-1205 Vienna

Tel: (0222} 35 16 21 10 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
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Avenue de Col-vert, 1,
Groenkraaglaan)
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Tel: (02) 672 22 40
Cable: PALOBEN Brussels
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CYPRUS
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CZECHOSLOVAKIA
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CESR-ZS‘W
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DDR

Entwicklungslabor der TU Dresden
Forschungsinstitut Meinsberg
DDA-730!
Waldheim/Meinsberg

Tel: 37 667

Telex: 518741

DENMARK
Hewlm gackard A/S

DK 34&0 Birkerpd
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hpas
Hewilett-Packard A/S
Naverve; 1

DK-8600 Silkeborg

Cable: HEWPACK AS

HewlemPackard U
Nahkahousuntie 5

PO Box 6
SF 00211 Heisinki 21
l: 6923031
Cable HEWPACKOY Helsinki
Telex: 1

FRANCE
Hewlett-Packard France
Quarties de Courtaboeuf
Boite Postale No. &
F-91401 Oreay Cédex
Tel: (1) 907 78 25
Cable: HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
"'Le Saquin™
Chemin des Mouilles
Baite Poslale No 1?2
F-69130
Tel: (78) 33

Cable: HEWPACK Eculy
Telex: 310617

Hewlett-Packard France
Agence Régionale

Péricentre de la Céy |!re
Ghemin de la Cépiére,

£-31300 Toulouu-Lc lllrlll
Tek:(61) 40 11 12

Cable: HEWPACK 51957

Telex: 510"

Hewiett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
F-13; arignane
Tel: (91) 89 12 36
Cable. HEWPACK MARGN
Telex: 410
Hewlett-| Packaru France
Agmce Régionaie
63, Avenue de Rochester
Bd'he Postale

5014 Rennes Cédex

Cahle JEWPACK 74912
Telex: 740!
Hewiett- Packam France
Agence Régionale
74, Alide de la Robertsau
F-67000 Strasbour
Tel (BB) 35 23 2072
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Cable HEWPACK STRBG
Hewlett-Packard France
Agence Régionale

entre Vauban
201 rue Colbert
Entrée A2
F-53000 Llile
Tel: (20) 51 44 14
Telex: 820744

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

0-6000 Frnnldurl 56

Tel: (0611) 50 04-

Cable: HEWPACKSA Frankiurt
Telex: 04 13248 hptrm
Hewlett-Packard GmbH
Technisches Buera Bdblingen
Henenberaers(rasse 110

D0-7030 Bobl| nrn Warttemberg
Tel (0703! 66

Cable: HEPAK Bohlmuen

Telex: 07265739 bt
Hewilett-Packard GmbH
Technisches Buero Diisseldort
Emanuel Leutze-Str.1 (Seestern)

00 Dui

el (0211) 59 71-1
'le!el 085/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23
D-2000 Hambur,
Tel: (040} 24 13 93
Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Buero Hannover
Mellendorfer Strasse 3
0-3000 Hennover-Kleefeid
Tel: (0511) 55 60 46
Tetex: 092 3259

Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neume r Str

Tel 10911) 56 30 8?/35
Telex

Hewlen Packalu GmbH
Technisches Buero Munchen
Usnl;macnmuer Strasse 28
ISAI

D-8012 Ottobrunn

Tel 10892 601 30 61/7
Cable: HEWPACKSA Minchen
Telex: 0524985
Hewlett-Packard GmbH
Technisches Buero Beriin
Keith Strasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3237731

Cable: RAKAR Athens
Telex: 21 59 62 riar gr
Analytical Only
A

G. Papathanassiou & Co.

Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR
Medical Dnly
Technomed Hellas Ltd
52,5koufa Street

GR - Athens 135

Tel: 626 972,663 930.614 959
Cable: ETALAK Athens

Telex: 21-4693 ETAL GR

HUNGARY
Muszerugyi és Méréstechnikai

3 38
'lelex 22 5114

ICELAND

Medical Only

Elding Trading Company Inc.
Hatnarhvoli - Tryggvatotu
IS-Reykjavik

Tel: 158 20
Cable: ELDING Reykjavik

IRAN

Hewlett-Packard Iran Lid
Mir-Emad Avenue

14t Street No 13

P 0 Box 4‘/2419

'lel 851 8
Telex: 21 25 74 Khrm ir

IRELAND
Hewlett-Packard Lid.

King Street Lane
GB-Winnersh, Wakmqham
Berks, RG11

Tel: (0734) 78 47 74

Telex: 847178/848179

H:wlm Packard Iw;ana S.pA.

Casalla postale 3
1-20100 Milano
Tel: {2) 6251 (10 lines)
Cable: HEWPACKIT Milano
Telex: 32046
Hewlett- Pacl(am Inllana SpA
Via Pietro M;
(ang. Via v-senlm)
1-33100 Padove
Tel: (49) 66 48 88
Telex 41612 Hewpacki
Medical o
Hewiett- Packald Italiana S p A
Vla d Aghurd 7
1-56°
Tel (050) 32

‘elex: 32046 via Mllano
leeﬂ Packard Italiana S.p.A
Via G Atmei ni 10
1-00143
Tel: (06) 54 69 ]
Telex: 61514
Cable: HEWPACKIT Roma
Hewlett-Packard ltaliana S.p A
Via San Oumllno 46
1-10121 Torino
Tel: (011) 52 82 64/54 84 68
Telex: 32046 via Milano
Medical/Caiculators Only
Hewlett-Packard Italiana S.p.A.
Via Pnnmpe Nlcola 43 G/C
1-95126 €
Tel 1095) 37 05 04
Hewlett-Packard Italiana S.p.A
Via Amengo Vespuca 9
1-80142 N
Tel: (081) 33 77 1
lem Packard taliana S.p.A
\IllaoE asi, 9/8
Tel (061) 30 887

Al-Knalduya Trading &
Contracting Co.
;O Box 830

3
Tel: 42 49 10
Cable: VISCOUNT
LUXEMBURG
Hewlett-Packard Benelux
S.A/NV.

Avenue du Cot-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (02) 672 22 40
Cable: PALOBEN Brusseis
Telex: 23 494

MOROCCO
Gerep
190, Blvd. Brahim Roudani

Casabisnca

Tel: 25-16-76/25-50-99
Cable: Gereg-C:sa
Telex: 2373

NETHERLANDS
Hewlett-Packard Benelux N.V.
:as Heuven Goeuhamaan 121
NL- Amnﬂvun 1134

Tel: (020) 47 20 21

Cable: PALOBEN Amst;rdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 1

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n
POLAND

Biuro lmormacu Technicznej
Hewiett-

'lelex BI 24 53 hepa pl

UNIP;
Zaklad Dosmadcz Iny
Budowy Aparatury Naukowel
Ut. Krajowej Rads
larodowej 51/55
00-800 Warsaw
Tel: 20 62 21
Telex: 81 46 48
Zaklady Naprawcze Sprzetu
Medycznego
Plac Komuny Paryskiej 6

90-00:
Tel: 334-41. 337-83

PORTUGAL

Telectra-Empresa Técnica de

Equipamentos Eléctricos S.a.r.|

Rua Rodrigo da Fonseca 103

P.0. Box 2531

P-Lisbon

Tel: (19) 68 60 72

Cabie: TELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

Intercambio Mundial de Comércio
.arl

Av A, A de uiar 138

P.0. Box 2761,

P- LI

Tel: (19) 53

Cable: INTERCAMBDO Lisbon

RUM.
He\vleﬂ Packavd Reprezen(an'a
BD N Balce sy

'lel 158023/‘38555
'lel

A .U.C.

In(vennnderea Pentry
Intretinerea

Si Repararea Utilajelor de Calcul

B-dul prof. Dimitrie Pompei 6

Bucharest-Sectorul 2

Tel: 12 64 30

Telex: 01183716

SAUDI ARABIA

Modern Electronic Establishment

KII’[!)G Abdut Mtlll str.(Head office)

P

J.ddlh

Tel: 31173-33220t

Cable: ELECTRA

PR.O Box 2728 (Service center)

T:r 62596-66232
Cable: RADUFCO

SPAIN

Hewlett-Packard Espanola, S.A
Jerez No. 3

E-Madrid 16

Tel:(1) 458 26 00 (10 lines)
Telex: 23515 hpe

Hewilett- Pacnm Espaﬂola S.A
Milanesado 2

colon
Tel (3) 203 5200 (5 lines)
Telex: 52603 hpbe
Hewlett-Packard Espai\oia SA
Av Ramdn y Cajal. 1-&
gEdmcno Sewlla ]
-Seville 5
Tel: 64 44 54/58
Hewlett-Packard Espaficla S.A.
Eumcm Albia Il 7 8

il -1
Tel: 23 83 06/23 82 06
Calculators Only
Hewiett- Packam Espaiola $ A
Gran Via Fernando EI Catdlico. 67
E-Valencis-8
Tel: 326 67 28/326 85 55

SWEDEN
Hewiett-| Packaru Sverige AB
Emghelsv gen 3

S I61 20 Bromma 20

Tek: (08) 730 05 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett- Packaru Sverige AB

Fronall

$-421 2 V(ﬂrl Frolunda

Tel: (031) 49 09 50

Telex: 10721 Via Bromma Office

SWITZERLAI
Hewlett-Packard (Schweiz) AG
Zircherstrasse

.| X
CH-8952 Schileren-Zurich
Tel: (01) 730 52 40
Cable: HPAG CH
Telex; 53933 hpag ch
Hewlett-Packard gﬂl"ll) AG
9. Chemin Louis-Pictet
CH-1214 V«nm—ﬁon.vl
Tel: (022% 49 50
Cable: HEWPACKAG Geneva
Telex: 27 333 hpag ch

SYRI.

Mediul/caicul:lm only
Sawah & Co.

Place Azme

B.P 2308
SYR-Damascus

Tel: 16367, 19697, 14264
Cable: SAWAH. Oamascus
TURKEY

Telekom En:?meennu Bureay
P.0. Box 437

Beyoglu
TR4Astanbul

Tel: 49 40 40
Cahle TELEMATION Istanbul
Telex: 23609
Medlcal only

Muhanmshk Kollekm Sirketi
Adakale Sokak 414
nkara

Tel_ 175622

Analytical onl;

Yilmaz % Ozy1 gk

Milli Muﬂalaa Cad No. 166
Kizilay

TR-Ankars

Tel: 2503 09
Telex: 42576 Ozek tr
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UNITED KINGDOM
Hewlett- Paclurd Ld

King Street Lat

GB- wmmr.h. Wokingham
Berks. RG11 5Al

Tel: (0734) 78 47 74

Cable. Hewpie London
Telex:847178/9

Hewlett-Packard Ltd.

Cheshire WAN IDO

Tel: (061) 924

Cable: He\vple Mancheslev
Telex: 668068

Hewlett-Packard Ltd.

load
Gl lesowen, Worcs
Tel (021; 550 7053
Telex: (021) 550 7273

Hewlett-Packard Ltd
Wedge House

799, London Aoad
GB-Thornton Heath
Surrey CR4 6XL

Tel: (01) 6840105
Telex: 346825

Hewlm Packarﬂ L

Soum Semce Wholesale Centre
Wear Industrial Estate

Washington

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

USSR
Hewilett-Packard Representative
Office USSR

Pokrovsky Boulevard 4/17, KV 12
Moscow101000

Tel: 294-2024
Telex: 7825 hwpak su

OSLA
Iskra- sundam/ﬂe\vleﬂ Packard
Mildosiceva 38/VI

o
Tel: 31 58 7932 16 74
Telex: 31300

MEDITERRANEAN AND

HIDDLE EAS‘I’ COUNT“IES
EASE CONTACT:

He\vlen Pac

Mediterranean anﬂ Mlﬂﬂle

East Operations

35, Kolokotroni Street

Platia Kefallarioy

GR-Kifissia-Athens, Gi

Tel: 8080337/359/429

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
geglen-Pacnru Ges.m.b.H
A-1205 Vienns, Austria
Tel: (0222) 35 16 21 to 27
FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A.

7. rue du Bois-du-Lan

P.D. Box

CH-1217 Meyrin 2 - Genevs
Switzerlal

Tel: (022) 41 54 00

UNITED STATES

ALABAMA

ngO Whlleshuru Dr., S.E
Hum-vlll. 35602

Tel: (205) 881-4591
Medical Only

228 W Valley Ave,

Room 220

Birminghsm 35209

Tel (20 )9‘2-2081

2336 E Ma nolia St
Phoeni

Tel (502) 244-1361

2424 East Arauon Rd
Tucson 857

Tel: (502) 294 3148

"ARKANSAS
Medical Service Dnly
P.0. Box 5646
Brady Station

Littis Rock 72205
Tel: )501) 664-8773

CALIFORNIA

1430 East Orangelnorpe Ave
Fullerton 926.

Tel: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604

Tel: (213) 877-1282

TWX: 910-499-2170

6305 Arizona Place

Los Angelss 30045

Tel: (213) 649-2511

TWX: 910-328-6147

‘Los Angeles

Tel: {213) 776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel: (406) 249-7000
TwX: 910-338-0518

'Rldgocrcﬂ

Tel: (714) 446-6165
2220 Watt Ave
Sacremento 95825
Tel: (916) 482-1463
9606 Aero Drive
P.D. Box 23333

San Diego 92123
Tel (71?279-3200

COLORADO

5600 South Ulster Parkway
Englewood 80110

Tel: (303) 771-3455

CONNECTICUT

12 Lunar Orive

New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029
FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd
Ft. Lauderdale 33307
Tel: (305) 731-2020
“Jecksonville
Medical Service only
Tel: (904) 725-6333
P.0. Box 13910

8177 Lake Ellenor Dr
Ortend

Tel (305] 859 2900
P.0. Box 12826
Pensacola 32575
Tel: (904) 434-3081

GEOQORGIA

P.0. Box 105005
Atisnta 30348

Tel: (404) 955-1500
TWX:810-766-4890
Medical Service Dnly
“Augusta 30903

Tel: (404) 736-0592
HAWAI

2875 So. King Street
Honolulu 36814
Tel: (808) 955-4455

ILLINOIS

5500 Howard Street

Skokle 60076

Tel: (312) 677-0400

TWX: 910-223-3613

Etfective Nov.1, 1976

35201 Tollview 0!
Rolling Meado

Tel (3?2 255-! 9600
TWX: 910-687-2260

INDIANA

7301 North Shadeland Ave
Indlanspoliad6250
Tet (31758042 1000
TWX: 810-260-1796
10WA

1902 Broadway

towa City 5224

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

Medical Dnly
Atlinson Square

3901 Atkinson Dr
Suite 207

Louiaville 40218
Tel: (502) 456-1573

LOUISIANA

P.D. Box 840

3239 Williams 8oulevard

Kenner 70062

Tel: (504) 721-6201

MARYLAND

6707 Whitestone Road

Baltimors 21207

Tel: (301) 944-5400

TWX: 710-862-9157

2 Choke Cher
kville 2

008

Road
Roc| 50
Tel: (301) 948-6370
TwX: 710-828-9884
MASSACHUSETTS
32 Hartwell Ave.
leln?lon 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Drive
Fermington Hills 48024
Tel (3:% 476-6400

TWX: 810-242-2900

MINNESOTA
2400 N. Prior Ave.
Roseville 55113
Tel: (61 2& 636-0700
TWX: 910-563-3734
MISSISSIPPY
“Jocl

Medical Service oglg
Tel: (601) 982-93

MISSOURI

11131 Colorado Ave
Kansss Cly 64137
Tel: (816) 763-8000
TWX: 910-771-2087
148 Welﬂon Parkway

'IWX 91 764 0630

NEBRASKA
Medical Onl

7171 Mercy Road
Suite 10

sha 68106
Tel: (402) 392-0948
NEW JERSEY
W. 120 Century Rd
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

NEW MEXICO

P.O. Box 11634

Station

11300 Lomas Blvd N.E

123
Tel. (505) 292-1330
rwx 910-989-1185
6 Wyatt Drive
Ln Cruces 83001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

6 Automation Lane

Compuler Park
2205

Tel (5(8) 456-1550
TWX: 710-441-8270
2P0| South Avenue 2501

0 k.?lh 1
Te!lmlal -7330
TWX: 510-248-0012
39 Sagmaw Onve

T

5858 East Molloy Road
Syrecuee 13211

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

1 Crossways Park Wesl

Wi u
Tel (516&’;2‘-0300
TWX: 710-990-4951

",lgﬂTH CAROLINA

1923 North Mam Slreet

High Point 2726

Tel: {919) 885- 5101

OHIO

16500 Sprague Road

Cleveiand 44130

Tel. (218) 243-7300
810-423-9431

330 Progress Rd

Damyton 45449

Tel: {51 3& 859-8202

TWX: 810-474-2818

1041 Kingsmill Parkway

Columbus 4322

Tel: (614) 436-1041

OKLAHOMA

P.D. Box 32008

Okishoma Clty 73132

Tel: (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tuaiwtin 97062

Tel: (503) 620-3350

PENNSYLVANIA

111 Zeta Drive

Phtsburgh 15238

Tel: (412) 782-0400

TWX: 710-795-3124

1021 Bth Avenue
ng of Prussia Induslr})ﬂé Park

Pru
WM

SOUTH CAROLINA
6941-0 N Trenhoim Road
Columbia 29260

Tel: (803} 782-6493

TENNESSEE
*Knoxville

Medical Services only
Tel: (615} 523-5022
“Nashyille

Medical Service only
Tel: {615) 244-5448

P.0. Box 1270

201 €. Arapaho Rd
Richsrdson 75080
Tel: (214) 2316101
P.O. Box 27409
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
205 Billy Mitchell Road
Sen Antonlo 78226
Tel: {512) 434-8241

UTAH
2160 Soutn 3270 West Street
Sait Lake City 84119

Tol: (801) 487-0715

VIRGINIA

Megical Onl;

P.0. Box 12778

No, 7 Koger Exec. Center
Suue 212

'lel (504) 497 |026/7

2014 Hunwy Sprmas Road
Richmond 2.
Tel: (804) 285 3431

WASHINGTON
Bellefield Office Pk.
1203-114th Ave. S E
Bellevue 98004

Tel: 1206& 454-3971
TWX: 910-443-2446
‘WEST VIRGINIA
Medical/Analytical Only

Charleston
Tel: (304) 345-1640
WISCONSIN

004 West Lincoln Ave.

9
West Allle 53227
Tel: (414) 541-055¢

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

nearest you: Atlanla, Georgia..

North Hollywood, California...

Rockyille, aryland Rollmq ‘Meadows,
Ilinois. Theis complete

addresses are listed above

“Service Only

me
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General /O Syntax

Syntax Conventions

Brackets [ | - ltems within brackets are optional.
Dot Matrix - Items in «i::% ot i 1 =0 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 orinterface 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 f 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

.+ [codes : codes| : 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

# wi[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.
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Read Statement
i select code [ . format no.] : variables[ = variablez...]

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

Read Binary Function

: i select code

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

Read Status Function

i iselect code !

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

Write Statement
w111 select code [ . format no.][ = expression or texts[ : expression or textz...]]

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

Write Binary Statement
1% & select code = expression or texts[ : expression or textz...]

Output single 16-bit characters. See page 27.

Write Control Statement
i1 select code : expression

QOutput 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
ASCH Bus (HP-IB) ..................... 35
ASClICode.................. oo, 4
ASCll Table .......................... 48
Binary I/O Operations ................. 27
Binary Codes and Conversions .. ....... 45
Bus Interface (HP-IB) .................. 35
Calculator I/O Scheme ................ 3
CalculatorROM Cards................. 3
Control Bits (98032A) ... ............... 33
Conversion Statement ................. 25
Cursors, Editing ...................... 19
Data Input Operations ............ 7,28,29
Datal/OFormat ............ . .......... 5
Data Output 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 /O ROM
(references)................ 5,32,33,36,43

Free-Field Formats:

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

OutputFree-Field .................. 6
Format Statements:

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

OutputSpecs . ................. 11,13

Syntax ... 10
Formatted I/O Operations .............. 3
General I/0 Operations (table) ........... ii
HP Interface Bus (HP-IB) .............. 35

[ ]

Interface Cards ....................... 3
Internal Peripherals ................... 3
Internal Printer:

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

Examples ............. 12-14,16-18,27
Interrupt, Peripheral ................... 5
VOBUS ... 3
VWOFormat ......................... ... 5
I/1OScheme ... ........................ 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 ................... L. 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:

General Syntax .................... 4
List of Settings .................... 47
Single Character Qutput ............... 19
Status Bits: ,
HP-IB Interface . ................... 43
KDP ... 29
Interface (98032A) ................ 32
Tape Drive ............ . ... ...... 31
Status Check Function................. 29
String ROM (references) .. .. 5,7,8,11,24,41
Suppressing Leading Spaces .......... 11
Syntax:
Guidelines ........................ 52
Listing......................... 52-53
Tape Drive (internal) .................. 31
Tape Reader Examples ........ 9,22-24,28
Text Character Fields .................. 13

Textin Format and Write ............... 20



General 1/O Error Messages

# 21 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:
* Incorrect format spec.
¢ Numeric overflow in format statement.
Incorrect I/O Parameters:
¢ Parameter not a number or a string.
* Negative parameter with i = numeric spec.
¢ 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.

Incorrect Select Code:

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

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 allowed.
Incorrect Read Parameter:

e Constantin read list.

¢ String not filled by read operation.

¢ Numeric parameter references :. format spec.



Incorrect Parameter in Conversion Statement:
* More than 20 parameters.
* Odd number of parameters.
+ Non-numeric parameter.
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" with no leading digit.

More than 158 numeric characters read.

Peripheral Device Down:

e Incorrect status bits — device not ready or power is off,

. cancelled operation.

Interface Hardware Problem:
e Improper HP-IB operation.
* Empty 1/O slot.

* Select code does not match interface card (e.g., i+ %

98032A is set to 7, or i+ % ©x when 98034A is set to 6.

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

“ 11 whena



