































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Bits 2,1,0 Bits 2, 1, and 0 indicate the buttons for which the device will

report keycodes.

Bit 2 | Bit 1 | Bit 0 | Buttons Reported
0 0 0 |none
0 0 1 |1
0 1 0 1 and 2
0 1 1 1,2, and 3
1 0 0 1 thru 4
1 0 1 1 thru 5
1 1 0 1 thru 6
1 1 1 1 thru 7

Extended Describe Record

Support of the Extended Describe command is indicated in the Describe
Record Header. The Extended Describe Record provides additional information
concerning more advanced features which may not be required for basic

operation.
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Devices supporting the Extended Describe command respond with a series of
data bytes referred to as the Extended Describe Record. The record length
may vary from 1 to 15 bytes (although only 6 bytes are currently defined). The
Extended Describe Record has the following format:

Extended Describe Record Header

Maximum Read Register Support

Maximum Write Register Support

Maximum Write Buffer Length Low Byte

Maximum Write Buffer Length High Byte

Localization Code

Devices responding to the Extended Describe command return at least 1 byte
of data, the Extended Describe Record Header. Devices supporting Read
Register or Write Register or those returning a Localization Code will need

to report additional information so that their capabilities may be more fully
defined. The Extended Describe Record Header both supplies some of the
parameters of the device and provides an indication of how much additional
information is to follow. The meanings of the individual bits in the Header are
as follows:

Bit 7 Reserved for future use. Default will be clear.

Bit 6 Set if the Localization Code is supported. If set, then following’
the Maximum Write Buffer Length High Byte will be one byte
indicating the nationality of the device (keyboard). See the table in
the previous section for a listing of the Localization Codes. Default
(clear) indicates that the Localization Code is not supported.

Bit 5 Set if the Report Status command is supported. Default (clear)
indicates Report Status not supported.

Bit 4 Set if the Report Name command is supported. Default (clear)
indicates Report Name not supported.
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Bit 3 Reserved for future use. Default will be clear.

Bit 2 Set if Read Register supported. If set, immediately following the
Header is a byte indicating the registers supported for reading in
the device. Default will be clear, indicating Read Register not
supported.

Bit 1,0  Bit 1 and bit 0 indicate support of the Write Register command. If
bit 1 is set, Write Register Type 2 is supported by the device. If
bit 0 is set, Write Register Type 1 is supported. If both bits are
set, then the device supports both Type 1 and Type 2. If either bit
1 or bit 0 is set, then following in the Record will be information
indicating the registers supported for writing in the device. If bit
1 is set, then an additional 16 bits will be returned indicating the
maximum number of data bytes which may be written to the device
at a time using Write Register Type 2 without data loss.

If the device indicated support for the Read Register command in the Header,
then following the Header is a byte indicating the read registers supported by
the device. This byte, the Maximum Read Register Supported byte, indicates
the largest read register address supported. Note that it is assumed that all
addresses less than this maximum are also supported. Thus a byte of OFh
indicates that the device contains 16 read registers, addressed as read registers
0 thru 15. HP-HIL protocol allows for devices containing up to 128 read
registers, addressed as 0 thru 127.

If Write Register (Type 1 or Type 2) support is indicated, then next is a

byte indicating the write registers supported. The Maximum Write Register
Supported byte indicates the largest write register address supported in the
device. It is assumed that all addresses less than the maximum are also
supported. Up to 128 write registers, addressed as 0 thru 127, are supported in
the HP-HIL protocol.

If Write Register Type 2 is supported, as indicated by bit 1 of the Extended
Describe Record Header being set, then following the Maximum Write
Register Supported byte is 16 bits of data indicating the maximum number of
bytes which may be transmitted to the device in a Type 2 transfer without
overflowing the device’s internal buffer. This number, transmitted first low
byte, then high byte, represents the buffer length of the device minus 1. Thus
a device capable of buffering 1024 bytes of data would transmit a Maximum
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Buffer Length Low Byte of FFh and a Maximum Buffer Length High Byte of
03h.

If the Localization code is supported, then the Localization Code byte will be
included in the Extended Describe Record. The Localization Code is an 8 bit
number which corresponds to a nationality (language) of a keyboard. The
table in the previous section, lists currently assigned Localization Codes and
languages (values from 20 through FF are reserved).

A-18 HP-HIL Appendix



Poll Record A

The Poll command is the fundamental means for extracting data from the
input devices attached to the Link. Data is sent back to the host in the form
of a record, which may contain character data, position data, or some status
information.

Data returned from HP-HIL devices is in record form, similar to the response
to the Describe command. Each device transmits its individual Poll Record.
Note that it may not be required for the device to report all available
information in response to a single Poll request; data may be split between
Polls provided correct formatting is observed for each record reported. The
Poll Record is structured as follows:

Poll Record Header

X-axis Data Low Byte

X-axis Data High Byte

Y-axis Data Low Byte

Y-axis Data High Byte

Z-axis Data Low Byte

Z-axis Data High Byte

Character Data

Character Data
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The function of the Poll Record Header is to indicate to the System the
type and quantity of information to follow, as well as to report simple status
information. The bits of the Header are assigned as follows:

Bit 7

Bit 6,5,4

Bit 3

Bit 2

Set if the device is reporting data from the second set of
coordinate axes. Default (clear) indicates data from set 1.

Based on the value of these 3 bits, following all position
information will be character data (up to 8 bytes):

Bit 6 | Bit 5 | Bit 4 Character Data Description
0 0 0 | No character data to follow
0 0 1 Reserved Character Set 1
0 1 0 | US ASCII Characters
0 1 1 Binary Data
1 0 0 | Keycode Set 1
1 0 1 | Reserved Character Set 2
1 1 0 |Keycode Set 2 *
1 1 1 Keycode Set 3

* These keycodes are device dependent. They use the LSB
to indicate the key transition (0 = Down, 1 = Up); 126 keys
maximum.

Set indicates request for status check. Clear (default) indicates
status unchanged.

Set indicates device ready for data. Default (clear) indicates not
ready for data transfer at this time.
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Bit 1,0 Bit 1 and bit 0 indicate the coordinate axes the device is A
reporting:

Bit 1 | Bit 0 | Axes Reported
0 0 |none
0 1 X
1 0 XandY
1 1 X,Y,and Z

Following the Header is the device data. If the device indicated that it would
report coordinate information 16-bits/axis in the Describe Record, then

for each axis reported will be first the low, then high byte coordinate data.
Otherwise, the high byte will not be transmitted. In general, the Poll Record
format indicates the maximum data which can be reported; most devices will
transmit only a subset each time. Following the positional information will be
up to 8 bytes of character data, as specified in the Poll Record Header. The
different types of character data may not be mixed. Note that more than one
device may respond to the Poll command; each will respond with an individual
Poll Record, distinguishable from the previous by the address field of the data.

The BASIC system automatically sends poll commands at approximately 20
millisecond intervals.

Report Security Code Record

The Report Security Code command is used to extract a unique identifier

from the device. Support of the command is indicated in the Describe Record
Header. The Report Security Code Record consists of a header (1 byte) which
“defines the format of the data following the header (the remaining 1 to 14 bytes
of data). Bits 7 through 4 of the header byte describe the data format type.
Currently, only one data format type is defined, Type 1. Bits 3 through 0 are
reserved, and should be set to 0. Thus the only currently valid header is for a
Type 1 format (hexadecimal 10). The Report Security Code Record is similar
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in purpose to a serial number, it may also contain information related to user
identity, network address, or other information which is unique to a particular
user or environment.

The only data transmitted by the ID Module is in response to the Report
Security Command. However, the following information applies to any device
that supports the Report Security command.

The data format consists of a one byte header and eight bytes of binary data.
The eight data bytes are the packed product and serial numbers of the HP-HIL
device. In the case where an ID Module is an exchange module signified by

a ten digit part number, the five digit prefix number remains the same and

the product number letter is replaced by the least significant digit of the part
number.

The product, exchange and serial number formats are:

Header : H (1 byte header)

Product number is : DDDDDA (5 digits and 1 ASCII character)
Exchange part number : DDDDDA (5 digits and 1 ASCII character)
Serial number is : YYWWONNNNN (9 digits and 1 ASCII character)
where:

H is the data header.

DDDDD is the product number (e.g., 46084).

A is the product number alpha character.

d is the least significant numeric character of the exchange number.
YY is the year code (year less 60).

W is the week code (0 to 51).

(¢ is the serial country of manufacturing code.

NNNNN is the serial suffix (0 to 99 999)

The header byte is transmitted before the eight data bytes. The header’s
purpose is to allow for other data formats, however none are currently
implemented.

A-22 HP-HIL Appendix



The five digits of the product or exchange part prefix number are converted

to a two byte binary number and the high order bit of a third byte The
remaining lower seven bits of the third byte contain the ASCII character. In
products where two alpha characters are used in the product number, only the
first character is used in the data format. The order of the bytes have been
arranged to transmit the least significant byte of the number first.

In a similar manner, the nine digits of the serial number are converted to a four
byte binary number. The country code of manufacturing is in the last byte to
be transmitted and is an ASCII character.

The Report Security data bytes are transmitted in the following order, starting
with byte 1 and going through byte 9. Bits are numbered starting with bit 0 at
the right most position of the byte (least significant bit) and going through bit
7 (most significant bit), left most position.

Header (10 hexadecimal)

Product Number Bits 7 .. 0

Product Number Bits 15 .. 8

Product Number Bit 16 Product Letter Suffix ASCII (7 Bits)

Serial Number Bits 7 .. 0

Serial Number Bits 15 .. 8

Serial Number Bits 23 .. 16

0 O Serial Number Bits 29 .. 24

0 Country of Manufacture USASCII (7 Bits)
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A

The report security data format is:

Byte

Bit(s)

Description

1

7-0

The first byte is the header containing the number 10 hexadecimal
for the following format. The general scheme for the header is:

Bits 7 - 4 are assigned as format variations, where format 1 is the
only assignment.

Bits 3 - 0 are undefined, but set to zero.

LW N

The second and third bytes and the 7th bit of the fourth byte
represent the 5 digits of the product or exchange part number
DDDDD in binary form. The least significant bit is bit 0 of byte
two. '

The least significant seven bits of byte four represent the product
letter or the least significant digit of the exchange number numeric
character. The character is the US ASCII 7 bit representation of
the character.

The fifth, sixth, seventh bytes and the six least significant

bits of byte eight represent the 9 digits of the serial number
YYWWNNNNN in binary form, without the alpha character. The
least significant bit is bit 0 of byte 5.

oo oo -3 O O

~N | ot
1
o|loocoo

The two most significant bits of byte eight are reserved for future
use and are set to zero.

The least significant seven bits of byte 9 represent the serial number
letter. The character is the US ASCII 7 bit representation of the
character.

The most significant bit of byte nine is reserved for future use and
is set to zero.
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Sample of Report Security Format for a Product Module

The following information is returned upon receiving a Report Security
command for a Product Module. The data is based on the data format
described in the last section. Byte 1 is the first byte sent from the module to
the host.

The sample results given are based on the product number 46084 A and serial
number 2519A00001. The serial number corresponds with the year of 1985,
week 19, and serial number suffix 00001. Note that by adding 60 to the above
serial numbers first two digits you get the year 85.

Byte No. | Data (hex) Description
1 10 Header
2 04 Part of product number HP 46084
3 B4 Part of product number HP 46084
4 41 Product letter “A” and part of product number
HP 46084
5 61 Part of serial number
6 BO Part of serial number
7 03 Part of serial number
8 OF Part of serial number
9 41 Country of manufacturing code

Sample of Report Security Format for An Exchange Module

The following information is returned upon receiving a Report Security
command for an Exchange Module. The data is based on the data format
described in the section, “Report Security Code (RSC)”. Byte 1 is the first
byte sent from the module to the host.

The sample results given are based on the exchange number 46084-69901 and
serial number 2519A00001. The serial number corresponds with the year of
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1985, week 19, and serial number suffix 00001. Note that by adding 60 to the

A above serial numbers first two digits you get the year 85.

Byte No. | Data (hex) Description
1 10 Header
2 04 Part of product number HP 46084
3 B4 Part of product number HP 46084
4 31 US ASCII character “1” which is part of the
product number HP 460841
5 61 Part of serial number
6 BO Part of serial number
7 03 Part of serial number
8 OF Part of serial number
9 41 Country of manufacturing code

Since the sample is an exchange module, the exchange part number
transmitted is 460841. Byte 4 is the hexadecimal value of 31 which represent
the US ASCII character “1”. Note, the prefix number 46084 does not change
from the sample of the product module and the character “1” is really an
ASCII character.
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Accessible Keycode Definitions

This section covers a subset of Keycode Set 1. Keycode Set 1 provides the
keycodes for the down and up keystrokes of ITF keyboards (HP 46020/21A).
Note that both the ITF Keycode Set 1 and the version of Keycode Set 2 used
by the HP 98203C keyboard are always processed by the system and thus

are never available through the buffer used by the HILBUF$ function. The
subset of Keycode Set 1 which is used by HP-HIL Graphics Tablets is the small
portion of Keycode Set 1 covered in this section. The HP 46066A Function
Box uses Keycode Set 2. Its keys are numbered 0 through 31 starting with the
upper-left key and going from left to right, then down. Key down generates
Keycode 2xn and key up generates Keycode 2xn+1 where n is the key
number. Keycode Set 3 provides the keycodes for the down and up keystrokes
of the HP 46030A Vectra Keyboard for BASIC/WS.

Keycode Set 1

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes
80 81 <BUTTON 1> 1
82 83 <BUTTON 2> !
84 85 <BUTTON 3> !
86 87 <BUTTON 4> !
88 89 <BUTTON 5> !
8A 8B <BUTTON 6> !
8C 8D <BUTTON 7> 1
8E 8F <PROXIMITY IN/OUT> 1

1 Typically used in positioning devices and not found on keyboards.
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Keycode Set 3: Vectra Keycodes (BASIC/WS)

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes
00 80 Reserved
01 81 ESC
02 82 /O
03 83 /
04 84 /@
05 85 @/
06 86 /
07 87 ©
08 88 /
09 89 /®
0A 8A ®/0
0B 8B @©/Q
0C 8C /0
0D 8D =)/
0E 8E
OF 8F Tab
10 90 @
11 91
12 92 @)
13 93 ®)
14 94
15 95
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Keycode Set 3: Vectra Keycodes (continued)

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes
16 96
17 97 0
18 98 ©)
19 99 ®)
1A 9A /D
1B 9B /D
1C 9C
1D 9D
1E 9E
1F 9F
20 A0 0]
21 Al
22 A2
23 : A3
24 A4
25 Ab
26 A6
27 AT Q/0
28 A8 0O/
29 A9 0/0
2A AA Left side
2B AB ®O/0
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Keycode Set 3: Vectra Keycodes (continued)

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes
2C AC
2D AD
9E AE
9F AF
30 BO
31 Bl ®
32 B2 )
33 B3 Q/
34 B4 Q/
35 B5 @/
36 B6 Right side
37 B7 (®/ Prt Sc
38 B8 Alt
39 B9 <space bar>
3A BA Caps lock
3B BB F1
3C BC F2
3D BD F3
3E BE F4
3F BF F5
40 Co F6
41 C1 F7
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Keycode Set 3: Vectra Keycodes (continued)

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes

42 C2 F8
43 C3 F9
44 C4 F10
45 C5 Num lock
46 C6 / SerLck
47 Ccr Home /
48 C8 @/
49 C9 PgUp /(@)
4A CA )
4B CB @W/®
4C CC
4D CD ®/6
4E CE
4F CF End /
50 DO ®/®
51 D1 Pg Dn /
52 D2 Ins / (0)
53 D3 /0
54 D4 Sysreq
55 D5 Reserved
56 D6 Reserved
57 D7 Reserved
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Keycode Set 3: Vectra Keycodes (continued)

Keycode for Down Keycode for Up United States

Transition (hex) Transition (hex) Keycap Legend Notes
58 D8 Reserved
59 D9 Reserved
5A DA Reserved
5B DB Reserved
5C DC Reserved
5D DD Reserved
5E DE Left side 3
5F DF Right side 3
60 E0 @ Cursor pad
61 El Q) Cursor pad
62 E2 ™) Cursor pad
63 E3 ® Cursor pad
64 E4 Home Cursor pad
65 E5 Pg Up Cursor pad
66 E6 End Cursor pad
67 E7 Pg Dn Cursor pad
68 E8 Ins Cursor pad
69 E9 DEL Cursor pad
6A EA <unlabeled> Cursor pad
6B EB Reserved
6C v EC Reserved

3 Key position is not loaded. Position is covered by a non-positional filler key.

A-32 HP-HIL Appendix



Keycode Set 3: Vectra Keycodes (continued)

Keycode for Down Keycode for Up United States
Transition (hex) Transition (hex) Keycap Legend Notes
6D ED Reserved
6E EE Reserved
6F EF Reserved
70 FO
71 F1
72 F2
73 F3
74 F4
75 F5
76 F6
77 F7
78 F8 Reserved
79 F9 Reserved
7TA FA Reserved
7B FB Reserved
7C FC Reserved
7D FD Reserved
7E FE Reserved
F FF Reserved
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index

A

abort message, 3-23

ABORT statement, 3-12, 3-16, 5-76

above-screen lines, 1-27

absolute positioners, 9-25

active controller, 3-34

addressed to listen, HP-IB, 3-9

addressed to talk, HP-IB, 3-9

addressing multiple listeners on the HP-
IB bus, 3-11

addressing, non-active HP-IB controller,
3-43

addressing, secondary, 3-12

ALPHA HEIGHT statement, 1-6

alpha pen colors, 1-12

ALPHA PEN statement, 1-10, 1-36

ASCII and non-ASCII keys, 2-5

ASCII data transfers, 5-47

ASCII representations, 6-19

async and data link operation, BOTH, 5-
15

asynchronous communication protocol, 5-
3

asynchronous data communication, 4-2

async operation ONLY, 5-15

attention line (ATN), HP-IB, 3-54

automatic answering applications, data-
comm, 5-71

automatic dialing with the HP 13265A
modem, 5-34

auto-poll on the HP 1000, disabling, 5-67

auto-repeat, keyboard, 2-11

background datacomm program routines,
5-41

bar code reader, using a, 9-49

baud rate (RS-232C), 4-12

baud rate, RS-232C handshake and, 4-6

baud rate select switches, 4-8

BCD binary data representation, 7-11

BCD binary mode, 7-11

BCD binary mode entry, 7-25

BCD cable configuration, 7-21

BCD data entry, 7-22

BCD data output, 7-14, 7-34

BCD data representation, 7-2

BCD ENABLE INTR, 7-40

BCD handshake configuration, 7-18

BCD hardware priority, 7-18

BCD interface, 7-1

BCD interface configuration, 7-15

BCD interface interrupts, 7-40

BCD interface reset, 7-21

BCD interface select code, 7-17

BCD interface timeouts, 7-37

BCD interrupt service routines, 7-41

BCD interrupts, setting up and enabling,
7-40

BCD-mode standard format, 7-23

BCD operation, 7-2

BCD optional format, 7-7, 7-31

BCD output routines using CONTROL
and STATUS, 7-34

BCD peripheral status switches, 7-18
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Index

BCD representation, 6-31

BCD standard format, 7-3

BCD STATUS and CONTROL registers,
7-42 -

BCD STATUS statement entry, 7-29

BCD timeout service routines, 7-38

BCD timeout time parameter, 7-38

BCD type 1 timing, 7-19

BCD type 2 timing, 7-20

BREAK message, 4-24

break received, 4-18

break timing, datacomm, 5-28

burst 1/O mode, 3-6, 6-28

Cc

cable options and functions, datacomm,
5-76

cable options, RS-232C, 4-37

caps lock mode, 2-9

CDIAL function, 9-25

character conversions, 6-34

character fofmat definition, datacomm, 5-
27

character format and parity, RS-232C, 4-
13

character format parameters, RS-232C, 4-
6

character length (RS-232C), 4-6

circuit driver/receiver functions, optional,
4-39

clearing the Screen, 1-6

clear lockout/local message, 3-23

clear message, 3-23

CLEAR SCREEN statement, 1-6

CLEAR statement, 3-12, 3-16

Clear to Send (CTS), RS-232C, 4-6

closure keys, 2-24

CMD secondary keyword, 3-31

color enhancements, 1-24

communicating with HP-IB devices, 3-3

Index-2

communication between desktop comput-
ers, datacomm, 5-74

computer as a non-active controller on the
HP-IB bus, 3-34

configuration switches, 4-57

configuring parallel poll responses, 3-19

control block contents, datacomm, 5-21,
5-30

control-character functions, 1-20

control characters, 1-18

control characters, generating, 2-6, 2-8

controller address, HP-IB, 3-35

controller’s address, changing the HP-IB,
3-36

controller status, HP-IB, 3-35

control, passing, 3-36

cooperating programs, 5-51

CRT STATUS and CONTROL registers,
1-40

D

Data Carrier Detect (DCD or CD), RS-
232C, 4-6

datacomm adapter options and functions,
5-76

datacomm automatic answering applica-
tions, 5-71

datacomm, break timing, 5-28

datacomm character format definition, 5-
27

datacomm communication between desk-
top computers, 5-74

datacomm configuration for BASIC/UX,
5-16

datacomm connection, 5-15

datacomm control block contents, 5-30

datacomm data transfers between com-
puter and interface, 5-6

datacomm ENABLE INTR, 5-21

datacomm error detection and program
recovery, 5-76



datacomm error recovery, 5-75
datacomm exit conditions, 5-45
datacomm handshake, 5-31
datacomm interface protocol, 5-3
datacomm interfaces, 5-1
datacomm interrupts, 5-38, 5-40, 5-42
datacomm interrupt service routines, 5-42
datacomm interrupt system, setting up
the, 5-38
datacomm line connection, 5-32
datacomm line timeouts, 5-22, 5-30
datacomm options for async communica-
tions, 5-20 ‘
datacomm options for data link commu-
nication, 5-29
datacomm parity, 5-32
datacomm parity option
EVEN, 54
NONE, 5-4
ODD, 54
datacomm programming, 5-11
datacomm programming helps, 5-65
datacomm program operator inputs, set-
ting up, 5-39
datacomm prompt recognition, 5-27
datacomm protocol and link operating
parameters, 5-15
datacomm protocol selection, 5-19
datacomm service routines for ON KEY
interrupts, 5-50
datacomm start bits, 5-4
datacomm stop bits, 5-4
datacomm time gap, 5-4
datacomm timeouts, 5-22
datacomm transfers, data formats for, 5-
47
datacomm transmitted block size, 5-32
Data Communication Equipment (DCE),
RS-232C, 4-37
data entry, RS-232C, 4-15

data formats for datacomm transfers, 5-
47

data-link baud rates, 5-31

data link communication protocol, 5-4

data link operation ONLY, 5-15

data loss prevention on the HP 1000, 5-65

data message, 3-9, 3-22, 3-30

data on the HP-IB bus, sending, 3-30

data output, RS-232C, 4-14

DATA secondary keyword, 3-31

Data Set Ready (DSR), RS-232C, 4-6

Data Terminal Equipment (DTE), RS-
232C, 4-37

data to the keyboard, sending, 2-15

data transfers, RS-232C, 4-14

data valid (DAV), HP-IB, 3-54

DCE cable option, 4-37

DCE cable options, 4-39, 5-77

DCE cable, RS-232C, 4-39

dialing procedure for switched (public)
modem links, 5-33

DIGITIZE statement, 9-24

direct connection links, datacomm, 5-33

disabling auto-poll on the HP 1000, 5-67

disabling the cursor character, 1-37

display-enhancement characters, 1-21

display enhancement guidelines, 1-25

display features, overview of, 1-4

display functions mode, 1-25

DISPLAY FUNCTIONS statement, 1-25

display interfaces, 1-1

display line, output area and the, 1-6

display regions, 1-4, 1-10

display regions affected by pen color
statements, 1-11

display types, 1-2

DISP line, 1-35

DRS and SRTS modem lines, program-
ming the, 4-25

DRS modem line, programming the, 4-25

DTE cable options, 4-39, 5-77

Index-3

Index



Index

DTE cable, RS-232C, 4-37

E

ENABLE INTR, BCD, 7-40

ENABLE INTR, datacomm, 5-21

ENABLE INTR, GPIO, 6-37

ENABLE INTR statement, 3-18, 5-38, 5-
40

enabling and setting up GPIO events, 6-
36

enabling local control, 3-15

enabling the insert mode, 1-37

end-of-line recognition, datacomm, 5-26

end or identify line (EOI), 3-55

enhanced keyboard control, 2-29

entering data from the keyboard, 2-13

entering from the CRT, 1-32

EOI signal, sending the, 2-15

EPROM addresses and unit numbers, 8-3

EPROM catalogs, 8-9

EPROM data storage rates, 8-11

EPROM directories, 8-8

EPROM hardware operation, 8-4

EPROM memory initialization, 8-3

EPROM memory overview, 8-2

EPROM memory, reading, 8-18

EPROM memory which is unused, 8-12

EPROM programmer select code, 8-3

EPROM programmer STATUS and CON-
TROL registers, 8-19

EPROM programming, 8-1, 8-10

EPROM, programming individual words
and bytes in, 8-15

EPROM, reading data files stored in, 8-18

EPROM, storing data in, 8-10

EPROM to store programs, using the, 8-
14

EPROM unit initialization, 8-8

ERRL function, 5-76

ERRN function, 5-76

Index-4

error detection and program recovery,
datacomm, 5-76

error detection, RS-232C, 4-4

error recovery, datacomm, 5-75

exit conditions, datacomm, 5-45

external interrupt request, 6-37

F

framing error (RS-232C), 4-4, 4-18

function box, 9-33

function box, activating the, 9-34

function box key presses, trapping, 9-36

function box keys, assigning functions to,
9-39

G

globalized BASIC
display-enhancement characters, 1-21

GPIO burst I/O mode, 6-28

GPIO control output lines, driving the,
6-44

GPIO data handshake methods, 6-5

GPIO data-in clock source, 6-7

GPIO data logic sence, 6-5

GPIO ENABLE INTR, 6-37

GPIO events, enabling and setting up, 6-
36

GPIO full handshake transfer, 6-40

GPIO full-mode handshakes, 6-8

GPIO handshake lines, 6-6

GPIO handshake logic sence, 6-6

GPIO handshake modes, 6-7

GPIO hardware interrupt priority, 6-5

GPIO interface, 6-1

GPIO interface configuration, 6-3

GPIO interface reset, 6-18

GPIO interface select code, 6-4

GPIO interrupts, 6-36

GPIO interrupt transfers, 6-42

GPIO optional peripheral status check, 6-
7



GPIO OUTPUT of data, 7-35

GPIO, outputs and enters through the, 6-
19

GPIO pulse-mode handshakes, 6-11

GPIO ready interrupt transfers, 6-42

GPIO special-purpose lines, 6-44

GPIO statements that enter data bytes,
6-22

GPIO statements that enter data words,
6-25

GPIO statements that output data bytes,
6-20

GPIO statements that output data words,
6-25

GPIO STATUS and CONTROL registers,
6-46

GPIO status input lines, interrogating
the, 6-45

GPIO timeouts, 6-29

GPIO transfer design, 6-40

GPIO, types of interrupt events, 6-36

H

half-duplex telecommunications, 5-68

handshake, 3-9

handshake and baud rate, RS-232C, 4-6

handshake character assignment, data-
comm protocol, 5-26

handshake, datacomm, 5-23, 5-31

handshake lines, HP-IB, 3-54

HILBUFS$ function, 9-5

HIL Devices, re-configuring, 2-4

HIL_ID program, 9-9

HIL_ID program explanation, 9-10

HIL SEND statement, 9-4

HP 1000, disabling auto-poll on the, 5-67

HP 13265A modem, automatic dialing
with the, 5-34

HP 13265 modem, 5-3

HP 13266A current loop adapter, 5-3

HP 35723A (HP-HIL/Touchscreen), 9-26

index

HP 45911A (11 x 11 Graphics Tablet),
9-26

HP 46020/21A keyboard, 9-22

HP 46060A (HP-mouse), 9-23

HP 46083A (rotary control knob), 9-23

HP 46084A (HP-HIL ID module), 9-26

HP 46086A (function box), 9-27

HP 46087A (A-size digitizer), 9-26

HP 46088A (B-size digitizer), 9-26

HP 46094A (HP-HIL/quadrature port),
9-23

HP 92916A (bar-code reader), 9-28

HP 98203C keyboard, 9-22

HP 98622 interface, 6-1

HP 98626 and HP 98644 card ID register,
4-56

HP 98626 optional driver receiver circuits,
4-56

HP 98626 RS-232 serial interface, 4-55

HP 98628 data communications interface,
5-1

HP 98628 serial interface STATUS and
CONTROL registers, 4-46

HP 98642 4-channel multiplexer, 5-83

HP 98642 data communications interface,
5-1

HP 98642 serial interface STATUS and
CONTROL registers, 4-46

HP 98644 baud-rate and line-control
registers, 4-60

HP 98644 card ID register, 4-59

HP 98644 coverplate connector, 4-57

HP 98644 optional driver/receiver regis-
ters, 4-59

HP 98644 RS-232 serial interface, 4-55

HP-HIL device characteristics, 9-29

HP-HIL device preview, 9-2

HP-HIL devices, 9-21

HP-HIL devices, communicating with, 9-
29
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HP-HIL devices, interaction between mul-
tiple, 9-53
HP-HIL devices supported by the HIL
interface driver, 9-6
HP-HIL ID module data, interpreting, 9-
31
HP-HIL ID modules, note about in-
stalling and removing, 9-31
HP-HIL initialization, 9-2
HP-HIL interface, 9-1
HP-HIL interface, communicating through
the, 9-3
HP-HIL interface driver statements, 9-3
HP-HIL keyboards, 9-22
HP-HIL link, identifying all devices on
the, 9-8
HP-HIL, other devices, 9-26
HP-HIL security device, 9-26
HP-IB
abort message, 3-23
clear lockout/local message, 3-23
clear message, 3-23
data message, 3-22
local lockout message, 3-23
local message, 3-23
pass control message, 3-23
remote message, 3-23
service request message, 3-23
status bit message, 3-23
status byte message, 3-23
trigger message, 3-22
HP-IB ABORT, 3-12
HP-IB active controller, 3-9, 3-34
HP-IB address commands and codes, 3-26
HP-IB addressed to listen, 3-9
HP-IB addressed to talk, 3-9
HP-IB attention line (ATN), 3-9, 3-54
HP-IB burst I/0 mode, 3-6
HP-IB bus activity, aborting, 3-16
HP-IB bus, addressing multiple listeners
on the, 3-11

Index-6

HP-IB bus commands and codes, 3-24

HP-IB bus-line states, determining, 3-56

HP-IB bus management, 3-12

HP-IB bus management, advanced, 3-22

HP-IB bus messages, explicit, 3-28

HP-IB bus message types, 3-22

HP-IB bus sequences, 3-10

HP-IB CLEAR, 3-12

HP-IB controller address, 3-35

HP-IB controller status, 3-35

HP-IB control lines, 3-53

HP-IB data movement, 3-4

HP-IB data valid (DAV), 3-54

HP-IB devices, clearing, 3-16

HP-IB devices, communicating with, 3-3

HP-IB device selectors, 3-3

HP-IB devices, polling, 3-19

HP-IB devices, triggering, 3-15

HP-IB ENABLE INTR, 3-18

HP-IB end-or-identify line (EOI), 3-55

HP-IB handshake lines, 3-54

HP-IB installation and verification, 3-2

HP-IB interface, 3-1

HP-IB, interface clear line (IFC), 3-55

HP-IB interface-state information, 3-48

HP-IB interlocking handshake, 3-54

HP-IB interrupts that require data trans-
fers, servicing, 3-50

HP-IB LOCAL, 3-12

HP-IB LOCAL LOCKOUT, 3-13

HP-IB message mnemonics, 3-31

HP-IB messages, 3-22

HP-IB NDAC holdoff, 3-61

HP-IB not data accepted (NDAC), 3-54

HP-IB not ready for data (NRFD), 3-54

HP-IB ON INTR, 3-17

HP-IB PPOLL, 3-13

HP-IB PPOLL CONFIGURE, 3-13

HP-IB PPOLL UNCONFIGURE, 3-13

HP-IB REMOTE, 3-13

HP-IB remote enable line (REN), 3-55



HP-IB secondary addressing, 3-12

HP-IB select code, 3-4

HP-IB SEND, 3-13

HP-IB service request line (SRQ), 3-56

HP-IB service requests, 3-17, 3-44

HP-IB SPOLL, 3-13

HP-IB SRQ interrupts, 3-17

HP-IB STATUS and CONTROL regis-
ters, 3-58

HP-IB structure, 3-7

HP-IB system controller, 3-34

HP-IB TRIGGER, 3-13

inbound control blocks, datacomm, 5-7

inbound datacomm data messages, 5-10

initiating the datacomm connection, 5-36

INPUT statement, 5-39

integral keyboard, 9-22

interactive keyboard, 2-33

interface clear line (IFC), HP-IB, 3-55

interface differences, 4-55

interface ready, 6-37

interface reset, RS-232C, 4-11

internal representations, 6-19

interrupt mask bits for async operation,
5-40

interrupt mask bits for data link opera-
tion, 5-40

interrupt service routine (ISR), 5-43, 6-37

interrupt service routines, datacomm, 5-
42

interrupts, non-active HP-IB controller,
3-37

K

KBDS$ function, 2-29-30, 9-22

KBD LINE PEN statement, 1-10
KBD status and control registers, 2-36
keyboard auto-repeat, 2-11

keyboard CAPS LOCK mode, 2-9

Index

keyboard ENTER, 2-13

keyboard features, 2-4

keyboard, interactive, 2-33

keyboard interfaces, 2-1

keyboard interrupts, servicing datacomm,
5-48

keyboard, locking out the, 2-34

keyboard operating modes, 2-9

keyboard OUTPUT, 2-15

keyboards, description of, 2-1

keyboard types, 2-1

KEY LABELS ON/OFF statement, 1-39

KEY LABELS PEN statement, 1-10

keystrokes, trapping, 2-30

knob rotation, 2-27

KNOBX function, 2-28

KNOBY function, 2-28

L

line connection, datacomm, 5-32

line-control switches, RS-232C, 4-8

line speed (baud rate), datacomm, 5-23,
5-30

LINPUT statement, 5-39

local control, enabling, 3-15

local lockout message, 3-23

LOCAL LOCKOUT statement, 3-13

local message, 3-23

LOCAL statement, 3-12

locking an interface to a process, 3-6, 6-27

locking out local control, 3-14

locking out the keyboard, 2-34

Model 216 and 217 built-In interface
differences, 4-55

modem control register, RS-232C, 4-24

modem handshake lines, RS-232C, 4-24

modem-initiated ON INTR branching
conditions, datacomm, 5-21

modem-line disconnect switches, 4-7
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modem line handshaking, RS-232C, 4-15

monochrome enhancement characters, 1-
22

mouse keys, 2-32

multiplexer, HP 98642 4-channel, 5-83

N

NDAC holdoff, HP-1B, 3-61

non-active HP-IB controller addressing,
3-43

non-active HP-IB controller interrupts, 3-
37

non-ASCII data transfers, 5-47

non-ASCII keystrokes, 2-16

non-data datacomm characters, handling
of, 5-25

not data accepted (NDAC), HP-IB, 3-54

not ready for data (NRFD), HP-IB, 3-54

numeric outputs, 1-17

o

OFF HIL EXT statement, 9-5

OFF KBD statement, 2-30

ON ERROR statement, 4-19, 5-76

ON HIL EXT statement, 9-4

ON INTR branching conditions, data-
comm, 5-30

ON INTR branching conditions, data-
comm modem-initiated, 5-21

ON INTR statement, 3-17, 5-38, 5-40

ON KBD statement, 2-29

ON KEY interrupts, datacomm service
routines for, 5-50

ON KNOB statement, 2-27, 2-33

ON/OFF CDIAL statement, 9-24

ON/OFF KBD statement, 9-22

ON/OFF KEY statement, 9-22

ON/OFF KNOB statement, 9-23

ON TIMEOUT statement, 7-38

operating parameters, RS-232C, 4-6

outbound control blocks, datacomm, 5-6

Index-8

outbound datacomm data messages, 5-9
output Area and the display line, 1-6
output-area memory, 1-27

output to the CRT, 1-17

overrun error (RS-232C), 4-4, 4-18

P

parallel interface, 10-1
parallel interface STATUS and CON-
TROL registers, 10-5
parallel poll, conducting a, 3-20
parallel poll responses, configuring, 3-19
parallel poll responses, disabling, 3-20
paralle] polls, responding to,.3-45
parity bit, RS-232C, 4-3
parity, datacomm, 5-32
parity enable (RS-232C), 4-6
parity error (RS-232C), 4-4, 4-18
parity option
EVEN, 4-4
NONE, 4-4
ODD, 4-4
parity options, datacomm, 5-4
parity, RS-232C character format and, 4-
13
parity sense (RS-232C), 4-6
pass control message, 3-23
passing control, 3-36
pen colors, 1-12
changing, 1-36
pen colors in display regions, changing, 1-
10
peripheral status line (PSTS), 6-45
plotting selected locations on a Touch-
screen, 9-45
PPOLL CONFIGURE statement, 3-13,
3-19
PPOLL statement, 3-13, 3-20
PPOLL UNCONFIGURE statement, 3-
13, 3-20
primary addresses, 3-4



