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Preface

Thismanual contains information for programming the NI1-488.2 routines
and the NI-488 functionsin Pascal. Theterm Pascal as used in this manual,
includes IBM Pascal, Microsoft Pascal, Microsoft QuickPascal, Turbo
Pascal and Turbo Pascal for Windows.

This manual assumes that the software isinstalled and that you are familiar
with the software operation. Programming knowledge in a Pascal language
and familiarity with the compiler are also assumed.

Organization of ThisManual

Thismanual is organized as follows:

e Chapter 1, General Information, lists the terms and mnemonics used in
this manual, lists the distribution files relevant to programming in
Pascal languages, and explains programming preparations. This
chapter also discusses several special functions and parameters and
summarizes how to use the NI-488.2 routine and NI -488 function calls
that are explained at length in Chapter 2 and Chapter 3.

e Chapter 2, NI-488.2 Routine Descriptions, contains a detailed
description of each NI-488.2 routine with examples. The descriptions
are listed alphabetically for easy reference.

e Chapter 3, NI-488 Function Descriptions, contains a detailed
description of each NI-488 function with examples. The descriptions
are listed alphabetically for easy reference.

¢ Appendix A, Multiline Interface Messages, contains an interface
message reference list, which describes the mnemonics and messages
that correspond to the interface functions.

e Appendix B, Applications Monitor, explains how to use, install, and
configure the Applications Monitor, aresident program that is useful in
debugging sequences of NI-488 and NI-488.2 calls from within your
MS-DOS application.

© National Instruments Corp. % Pascal
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¢ Appendix C, Customer Communication, contains forms for you to
complete to facilitate communication with National Instruments
concerning our products.

Conventions Used in ThisManual

The following conventions are used to distinguish elements of text
throughout this manual.

italic Italic text denotes emphasis, a cross reference, or
an introduction to a key concept.

nonospace Lowercase text in this font denotes text or
characters that are literally input from the
keyboard, sections of code, programming
examples, and syntax examples. Thisfont is
also used for the proper names of disk drives,
paths, directories, programs, subprograms,
subroutines, device names, functions, variables,
filenames, and extensions, and for statements
and comments taken from program code.

< Angle brackets enclose the name of akey on the
keyboard—for example, <PageDown>.

<Control> Key names are capitalized.

The following terms are used in this manual:

Term Reference
IBM/MS Pascal IBM and Microsoft Pascal
QuickPascal Microsoft QuickPascal
Turbo Pascal Borland Turbo Pascal
Turbo Pascal for Windows | Borland Turbo Pascal for Windows
Pascal All the Pascal languages supported
MS-DOS Pascal Excludes Borland Turbo Pascal for

Windows

Pascal vi © National Instruments Corp.
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Abbreviations

The following metric system prefixes are used with abbreviations for units of
measure in this manual:

Prefix M eaning Value
n nano- 109
H micro- 106
m milli- 103
M mega: 106

The following abbreviations are used in this manual:

Hz hertz

hex hexadecimal
M megabytes
SC second
Acronyms

The following acronyms are used in this manual :

AC aternating current

ANS| American National Standards Institute

ASCII American Standard Code for Information
Exchange

DIO digital input/output

DMA direct memory access

DVM digital voltmeter

GPIB General Purpose Interface (IEEE-488) bus

|IEEE Institute of Electrical and Electronic Engineers

110 input/output

PC personal computer

RAM random-access memory

TIL Talker/Listener

VAC volts alternating current

© National Instruments Corp. Vil Pascal
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Related Documents

The following documents contain information that you may find helpful as
you read this manua:

¢ NI-488.2 Software Reference Manual for MS-DOS (National
Instruments Corporation Part Number 320282-01)

e ANSI/IEEE Standard 488.1-1987, |EEE Sandard Digital Interface for
Programmable Instrumentation

« ANSI/IEEE Standard 488.2-1987, | EEE Sandard Codes, Formats,
Protocols, and Common Commands

Customer Communication

National Instruments wants to receive your comments on our products and
manuals. We areinterested in the applications you develop with our
products, and we want to help if you have problems with them. To make it
easy for you to contact us, this manual contains comment and configuration
forms for you to complete. Theseformsarein Appendix C, Customer
Communication, at the end of this manual.

Pascal viii © National Instruments Corp.
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Chapter 1

General Information

This chapter lists the terms and mnemonics used in this manual, lists the
distribution files relevant to programming in Pascal languages, and explains
programming preparations. This chapter also discusses severa special
functions and parameters and summarizes how to use the NI-488.2 routine
and NI-488 function calls that are explained at length in Chapter 2 and

Chapter 3.

Termsand MnemonicsUsed in ThisManual

Table 1-1 lists the terms used in this manual .

Table 1-1. Terms Used in This Manual

Term Reference
IBM/MS Pascal IBM and Microsoft Pascal
QuickPascal Microsoft QuickPascal
Turbo Pascal Borland Turbo Pasca

Turbo Pascal for Windows

Borland Turbo Pascal for Windows

Pasca

All the Pascal languages supported

MS-DOS Pascdl

Excludes Borland Turbo Pascal for
Windows

© National Instruments Corp.
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General Information

Table 1-2 lists the mnemonics used in this manual.

Table 1-2. Mnemonics Used in This Manual

Chapter 1

Mnemonic Full Name
ATN Attention
CACS Controller Active State
CIC Controller-In-Charge
CIDS Controller Idle State
CMPL Complete
DAV DataValid
DCAS Device Clear Active State
DTAS Device Trigger Active State
EQI end or identify
EOS end of string
ERR Error Bit
IDY | dentify
IFC Interface Clear
LACS Listener Active State
LOK Lockout Bit
LPE Local Poll Enable
MAV Message Available
NDAC Not Data Accepted
NRFD Not Ready For Data
REM Remote Bit
REN Remote Enable
RST Reset
RQS Request Service
RTL Return To Local
SPOLL Serial Poll
SRQ Service Request
SRQI Service Request Input Bit
TACS Talker Active State
TIMO Timeout

Pascal 1-2 © National Instruments Corp.



Chapter 1 General Information

Using the Distribution Files

Y our kit includes supplemental distribution disks for either IBM/M S Pascal
and QuickPascal, Turbo Pascal, or Turbo Pascal for Windows. Each
supplemental disk contains files relevant to programming in the
corresponding Pascal language. Copy the distribution files that you need to
your work area and store the originals in a safe place.

IBM Pascal and Microsoft Pascal Files

The NI-488.2 Supplemental Disk for MSDOS Driver IBM/MS Pascal and
MS QuickPascal Language Interface contains five files relevant to
programming in IBM/MS Pascal:

« DECL.PAS isafile containing declarations.

« Pl B.(BJ isthe Pascal language interface that gives your application
program access to the software.

« DPSAMP.PAS isasample program using device calls.
e BPSAMP.PAS isasample program using board calls.

 PSAMP488.PAS isasample program using NI1-488.2 calls.

Microsoft QuickPascal Files

The NI-488.2 Supplemental Disk for MSDOS Driver IBM/MS Pascal and
MS QuickPascal Language Interface contains five files relevant to
programming in QuickPascal:

e (QPDECL .PAS isafile containing declarations.

« Pl B.(BJ isthe Pascal language interface that gives your application
program access to the software.

e DQPSAMP.PAS isasample program using device calls.
BQPSAMP.PAS isasample program using board calls.
e (QGSAMP488.PAS isasample program using N1-488.2 calls.

© National Instruments Corp. 1-3 Pascal
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Turbo Pascal Files
The NI-488.2 Supplemental Disk for MS-DOS Driver Turbo Pascal
Language Interface contains six files relevant to programming in Turbo

e TPDECL.TPU isaunit containing required variable, procedure, and
constant declarations and initializations. Compiled for Turbo Pascal
6.0.

e TPDECL.PAS isthe Turbo Pasca source code for TPDECL .TPU.

« TPI B.CBJ isthe Pascal language interface that gives your application
program access to the software.

e DTPSAMP.PAS isasample program using device calls.
e BTPSAMP.PAS isasample program using board calls.

«  TSAMP488.PAS isasample program using N1-488.2 calls.

Turbo Pascal for Windows Files

The NI-488.2 Supplemental Disk for MS-Windows Turbo Pascal for

Windows Language Interface contains five files relevant to programming in

Turbo Pascal for Windows:

TPWGEPI B.TPU isaunit containing constant declaration and
initialization, function and procedure prototypes, and direct entry
pointsto the dynamic link library gpi b. dl | .

«  TPWGPI B.PAS isthe Turbo Pascal for Windows source code for
TPWEPI B.TPU.

e DTPWSAMP.PAS isthe sample program using device calls.
e BTPWSAMP.PAS isthe sample program using board calls.

«  WSAMP488 .PAS isthe sample program using NI-488.2 calls.

Pascal 1-4 © National Instruments Corp.



Chapter 1 General Information

Programming Preparations

After you have copied the distribution files that you need to your work area,
include the declaration files in your application program by following the
instructions for your particular Pascal language.

M S-DOS Pascal Preparations

In the MS-DOS Pascal programming languages, array variables defined by
the user must be of the same type as the parametersin the subroutine
declarations. In order to conform to this strict type checking, array types
have been defined in the header files (DECL. PAS, QPDECL. PAS, and
TPDECL. PAS) for typecasting file name parameters, board or device name
parameters, and command buffer parameters. Y ou must declare these types
of variables asfollows:

file nanme buffers typed flbuf(array[1..50] of char)

boar d/ devi ce buffers typed nbuf (array[1..7] of
char)
comand buffers typed cbuf(array[1..255] of char)

Note: Board or device names must be arrays of seven characters. Use
blanks to pad the name.

Examplee var bdnane : nbuf;
bdnane := "GPIBO ';
IBM/M S Pascal Preparations

Place the following IBM/M S Pascal statement at the beginning of your
application program to include DECL .PAS:

{$I NCLUDE: ' DECL.PAS }
Thefile Pl B.(BJ isthe IBM/MS Pascal language interface to the NI-488.2
software for MS-DOS. Link thefile Pl B.CBJ to the GPIB application
program written in Pascal to produce an executablefile.

Note: Thefile Pl B.CBJ must not be thefirst file named in the link when
linking with the application program.

© National Instruments Corp. 1-5 Pascal
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QuickPascal Preparations

Place the following QuickPascal directive at the beginning of your
application program to include QPDECL .PAS:

{$| QPDECL.PAS}

The LI NK directiveisused in QPDECL .PAS tolink PI B.CBJ with your
application program. The FAR CALLS compiler option isenabled in
TPDECL .PAS.

Turbo Pascal Preparations

Place the following Turbo Pascal statement at the beginning of your
application program:

uses TPDECL;

If you have Turbo Pascal 5.x, compile TPDECL .PAS to create a new
TPDECL .TPU for your compiler. The file TPDECL .TPU contains essential
Pascal declarations and initializations. The LI NK directiveisused in
TPDECL .PAS tolink PI B.CBJ with your application program. Do not
redeclare global variables in your application program if they are declared
in TPDECL. PAS.

The formal parameters that correspond to read or write buffers are untyped
parameters. Y ou can define new data types for these buffers or use type
cbuf (definedin TPDECL. PAS asarray [1..255] of char;).

Use the command t pc to create TPDECL .TPU or to create the executable
form of your application program, as shown in the following examples:

Create TPDECL.TPU : tpc tpdecl. pas
or

Create.exe fle : tpc yourprogramane. pas

Pascal 1-6 © National Instruments Corp.



Chapter 1 General Information

Turbo Pascal for Windows Preparations

Place the following Turbo Pascal for Windows statement at the beginning
of your application program:

uses TPWGEPI B;

The formal parameters for board or device names and filenames are of type
PChar . Therefore, the corresponding actual parameters must be of type
PChar .

Examplee  var ud:integer
bdnane: PChar ;
bdnane: = GPI BO' ;
ud: =i bf i nd( bdnane) ;

(* or ud :=ibfind('GPIBO');)

Because formal parameters for command, read, and write buffers are
untyped, Turbo Pascal variables of a user-specified array type or of type
cbuf are compatible with the Turbo Pascal for Windows language
interface. Turbo Pascal application programs that use parameter types
nbuf andf | buf must be changed to use the Turbo Pascal for Windows
predefined array type PChar .

Note:  The Turbo Pascal for Windows language interface cannot be used
for protected-mode application programs.

Usingibsrg for " ON SRQ" Capability

Pascal application programs can be interrupted by the GPIB SRQ signal.

Y ou can cause the program to go to a user-specified service routine when
the interrupt occurs. A specia board function, i bsr q, receives the address
of the user-specified service routine and makes the NI-488.2 for MS-DOS
driver check for the occurrence of an SRQ after each GPIB function has
completed. When SRQ is asserted, i bsr q sends the program to the user -
specified routine. Refer to the / BSRQ function in Chapter 3 for a complete
description and programming examples. i bsr q is not supported in Turbo
Pascal for Windows.

© National Instruments Corp. 1-7 Pascal
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Usingibstato Test the StatusWord

Testing the value of the statusword (i bst a) aidsin error recovery and
diagnostic routines. Notice that the ERR bit isthe highest order position of
the status word and is therefore the sign bit of the statusword. To
determine if an error has occurred, test whether the value of i bst a isless
than zero with the following statement:

if (ibsta < 0) then error
where er r or isauser-written error handling routine.

You can aso test for particular bitsin the status word. The following isan
example of testing for the CMPL hit:

if ((ibsta AND CMPL) <> 0) then...

Note:  Explicit code that tests the status word is not necessary in M S-
DOS Pascdl if you are using the applications monitor. For
information on the applications monitor refer to Appendix B.

Using ibent and ibentl as Count Variables

The count variables are updated after each read, write, or command
function with the number of bytes actually transferred by the operation.
These variables are also updated by many of the NI1-488.2 routines. i bent
isan integer value (16 bitswide) and i bcnt | isalong integer value (32
bitswide). i bent | isnot available for IBM Pascal application programs.

Using I/O Variable Parameters

The variables you use in input/output calls must be consistent with the
parameters defined for your particular Pascal language. The parameters are
defined in the declaration header files for each Pascal language.

Pascal 1-8 © National Instruments Corp.
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MS-DOS Pascal |/0O Variable Parameters

The most commonly used I/O callsarei brd and i bwt . InIBM/MS
Pascal and QuickPascal these functions read and write from a character
array of type cbuf . Thefollowing declaration isin the header files
DECL .PAS and QPDECL .PAS:

cbuf = array [1..255] of char;

In addition, integer 1/O cals (i brdi andi bwti for example) arefor
users who need to perform arithmetic operations on the data and want to
avoid the overhead of converting the character bytesof i brd andi bwr t
into integer format and back again. The integer array type for integer 1/0
cals, i buf , isdefined in the header files DECL. PAS and QPDECL. PAS
asfollows:

i buf = array [1..512] of integer;

Internally, the i bwr t i function sends each integer to the GPIB in low
byte, high byteorder. Thei br di function reads a series of data bytes
from the GPIB and stores them into the integer array in low byte, high byte
order. Theasynchronousfunctionsi brdi a andi bwti a perform
asynchronous integer reads and writes.

Note: ibrdi andi bwti arenot necessary in Turbo Pascal. i brd and
i bwrt receive dataof auser-defined integer or character array of
thetypecbuf (definedin TPDECL. PAS asarray[ 1. . 255]
of char).

Turbo Pascal for Windows /O Variable Parameters

Thel/Ocalsi brd andi bwt receive data of either a user-defined integer
or character array, type cbuf (defined in TPWGEPI B. PAS as
array[1..255] of char),ortype PChar . Litera strings cannot be
used as actual parameters in the subroutine call because the corresponding
formal parameters are untyped. If avariableisdeclared astype PChar , it
must be referenced in the subroutine call statement by using the pointer
symbol (") after the variable name.

© National Instruments Corp. 1-9 Pascal
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Example:

var wt: PChar;
wt = "'VAL1?";
ibwt(dvmwt”, 5);

User-defined arrays and arrays of type cbuf are referenced by name only.
Using the pointer symbol (") after these variablesis an error.

Pascal NI-488.2 |/O Variable Parameters

For the NI-488.2 subroutines requiring arrays of GPIB addresses, the
following array typeis defined in the header files DECL. PAS,
QPDECL. PAS, TPDECL. PAS, and TPWGPI B. PAS:

addrlist : array[0..255] of integer;

All the parameters of the NI-488.2 subroutines indicated in Chapter 2 of
this manual as arrays of GPIB addresses must be declared as type

addr i st . You must use the value NOADDR (defined in the header files
as - 1) to terminate an array of addressesthat is being sent over the GPIB.

Using the NI-488.2 Routine and NI-488 Function
Calls

Numerous examples are provided with the NI1-488 function descriptionsin
thismanual. By including the declaration file, you can pattern your
program code after the examples provided.

The first argument of all calls and functions excepti bdev, i bfi nd,

i bsrq,and i btrap istheinteger variableud. This servesasagenera
unit descriptor to show the format of the calls. In practice, ud refersto the
board or device to which the command is directed. Refer to the IBFIND
and IBDEV function descriptionsin this chapter and to Chapter 3 to
determine the type of unit descriptor to use.

The routines and functions are listed a phabetically by name in Chapters 2
and 3, respectively. Tables 1-3 and 1-4 list the Pascal NI-488.2 routines
and NI-488 functions, respectively, along with a brief descriptions of each
routine and function. The format isidentical for IBM/MS Pascal,
QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
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Table 1-3. Pascal NI-488.2 Routines

Call Syntax

Description

Al'l Spol | (board, addressli st,

resultlist)

Serid poll al devices

Devd ear (board, addr ess)

Clear asingle device

DevC earLi st (board, addressli st)

Clear multiple devices

Enabl eLocal (board, addresslist)

Enable operations from the
front of adevice

Enabl eRenot e (board, addressl i st)

Enable remote GPIB
programming of devices

Fi ndLstn (board, addressl i st,
resultlist,limt)

Find al Listeners

Fi ndRQS (board, addresslist,result)

Determine which device is
requesting service

PassControl (board, address) Pass control to another
device with Controller
capability

PPol | (board, result) Perform a parallél poll

PPol | Confi g Configure adevice for

(boar d, address, dat al i ne, parallel polls

sense)

PPol | Unconfi g (board, addressli st) Unconfigure devices for
parallel polls

RcvRespMsg (board, dat a, count, Read data bytes from

term nation) aready addressed device

ReadSt at usByt e (board, addr ess,

Seria poll asingle device

resul t) to get its status byte
Recei ve (board, address, dat a, count, Read data bytes from a
term nation) GPIB device
Recei veSet up (board, addr ess) Prepare a particular device
to send data bytes and
prepare the GPIB board to
read them

Reset Sys (board, addressli st)

Initialize a GPIB system on
three levels

© National Instruments Corp. 1-11
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Table 1-3. Pascal NI-488.2 Routines (continued)

Call Syntax Description
Send (board, addr ess, dat a, count, Send data bytesto asingle
eot node) GPIB device
SendCnds (board, commands, count) Send GPIB command
bytes
SendDat aByt es (board, dat a, count, Send data bytes to already
eot node) addressed devices

Sendl FC (boar d)

Clear the GPIB interface
functionswith IFC

SendLi st (board, addressl i st, dat a,
count, eot node)

Send data bytes to multiple
GPIB devices

SendLLO (board)

Send the local lockout
message to all devices

SendSet up (board, addressli st)

Prepare particular devices
to receive data bytes

Set R\WLS (board, addressl i st)

Place particular devicesin
the Remote with Lockout
State

Test SRQ (board, resul t)

Determine the current state
of the SRQ line

Test Sys (board, addressl i st,
resultlist)

Cause devices to conduct
sdlf-tests

Tri gger (board, address)

Trigger asingle device

TriggerLi st (board, addressli st)

Trigger multiple devices

Wi t SRQ (board, resul t)

Wait until a device asserts
Service Request

Table 1-4 gives a brief description of each NI-488 function. Thefirst
argument of al function callsexcept i bfi nd, i bdev,i bsrq, and

i bt rap istheinteger variable ud, which serves as a unit descriptor. Refer
to the IBFIND and IBDEV function descriptionsin Chapter 3 to determine

the type of unit descriptor to use.

Note:  Infunction syntax descriptionsin this manual, the ud argument
can also be represented by bd, brd, or dev.

Pascal 1-12
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Table 1-4. Pascal NI-488 Functions

Call Syntax

Description

i bbna (ud, bnane)

Change access board of device

i bcac (ud,v)

Become Active Controller

i belr (ud)

Clear specified device

i bcmd (ud, cnd, cnt)

Send commands from string

i bcnda (ud, cnd, cnt)

Send commands asynchronous from
string

i bconfig (ud, option, val ue)

Configure the software

i bdev (bdi ndex, pad, sad, t no,

Open an unused device when device

eot, eos) name is unknown
i bdma (ud, v) Enable/disable DMA
i beos (ud,v) Change/disable EOS mode
i beot (ud,v) Enable/disable END message (write)

i bevent (ud, event)

Return the next event

i bf i nd(udnare)

Open device and return unit

descriptor

i bgts (ud,v) Go from Active Controller to
Standby

i bist (ud,v) Set/clear individua status bit for

Parallel Polls

i blines (ud,clines)

Get status for GPIB lines

i bln (ud, pad, sad, | i sten)

Check for presence of adeviceon
bus

i bl oc (ud) Gotoloca

i bonl (ud,v) Place device online/offline
i bpad (ud, v) Change Primary Address

i bpct (ud) Pass Control

i bppc (ud, v) Parallel Poll Configure

ibrd (ud,rd, cnt)

Read datato string

i brda (ud,rd,cnt)

Read data asynchronously to string

i brdf (ud,fl name)

Read datato file
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Table 1-4. Pascal NI-488 Functions (continued)

Call Syntax

Description

ibrdi (ud,iarr,cnt)

Read datato integer array

ibrdia (ud,iarr,cnt)

Read data asynchronously to integer
array

i brpp (ud, ppr)

Conduct a Parallél Poll

i brsc (ud,v) Request/release System Control

i brsp (ud, spr) Return seria poll byte

i brsv (ud,v) Request service, set/change seria
poll status byte

i bsad (ud,v) Change Secondary Address

i bsic (ud) Send Interface Clear for 100 psec

i bsre (ud,v) Set/clear Remote Enable line

i bsrg (@func) Register an SRQ "interrupt routine"

i bstop (ud) Abort asynchronous operation

i btmo (ud,v) Change/disable time limit

i btrap (mask, node)

Alter applications monitor trap and
display modes

ibtrg (ud)

Trigger selected device

i bwai t (ud, mask)

Wait for selected event

ibwt (ud,wt,cnt)

Write data from string

ibwta (ud,wt,cnt)

Write data asynchronously from
string

i bwtf (ud,flnane)

Write datafrom file

ibwti (ud,iarr,cnt)

Write data from integer array

ibwtia (ud,iarr,cnt)

Write data asynchronously from
integer array

Pascal
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Using Functionsthat Reconfigure Board or Device
Characteristics

Some functions can be called during the execution of an application
program to dynamically change some of the configured values. These
functions are shown in Table 1-5.

Table 1-5. Functions That Alter Default Characteristics

Characteristic Dynamically Changed by
Change board assignment i bbna
Enable or disable DMA i bdma
End-Of-String (EOS)byte i beos
7-bit or 8-bit compare on EOS i beos
Set EOI with EOS on Write i beos
Terminate a Read on EOS i beos
Set EOI with last byte of Write i beot
Set/clear individual status bit i bi st
Primary GPIB address i bpad
Request/rel ease system control i brsc
Set/change serial poll status byte i brsv
Secondary GPIB address i bsad
Set/clear Remote Enable line i bsre
Change or disable time limit i bt mo
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Chapter 2
NI-488.2 Routine Descriptions

This chapter contains a detailed description of each NI-488.2 routine with
examples. The descriptions are listed aphabetically for easy reference.
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AllSpoll AllSpoll

Purpose:  Seria Poll all devices.
Format: Al | Spol | (board, addresslist,resultlist)

boar d represents aboard number. The parametersaddr essl i st and
resul tlist arearraysof type addr| i st , asdefined in the declaration
files. addressl i st must beterminated by the value NOADDR. The
GPIB devices whose addresses are contained in the addr essl i st array
are serial polled, and the responses are stored in the corresponding elements
oftheresul tli st aray.

If any of the specified devices times-out instead of responding to the poll,
the error code EABOisreturnedin i berr ,and i bcnt contains the index
of the timed-out device.

Althoughthe Al | Spol | routineis general enough to serial poll any
number of GPIB devices, the ReadSt at usByt e routine should be used
in the case of polling exactly one GPIB device.

Example:

Serial poll two devices connected to board 0 whose GPIB addresses are
8 and9.

var addresslist : addrlist;
resultlist : addrlist;

addresslist[0] := 8;
addresslist[1] := 9;
addresslist[2] := NOADDR,

Al'l Spoll (0, addresslist,resultlist);
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DevClear DevClear

Purpose:  Clear asingle device.
Format: Devd ear (board, address)

boar d represents aboard number. The GPIB Selected Device Clear
(SDC) message is sent to the device at the given address. The parameter
addr ess containsin itslow byte the primary GPIB address of the device
to be cleared. The high byte should be 0O if the device has no secondary
address. Otherwise, it should contain the desired secondary address. If
addr ess contains the constant value NOADDR, the universal Device Clear
message is sent to al devices on the GPIB.

TheDevd ear routineisused to clear either exactly one GPIB device or
al GPIB devices. To send asingle message that clears several particular
GPIB devices, usethe Devd ear Li st routine.

Example:

Clear adigital voltmeter connected to board 0 whose primary GPIB
addressis 9 and whose secondary GPIB addressis 97 .

var address : integer;

address := 9 + 256 * 97;
DevC ear (0, address);
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DevClearList DevClearList

Purpose:  Clear multiple devices.
Format: Devd ear Li st (board, addressl i st)

boar d represents aboard number. The GPIB devices whose addresses are
contained in the address array are cleared. The parameter addr essl i st
isan array of type addr | i st , asdefined in the declaration files, and must
be terminated by the value NOADDR.

Although the DevC ear Li st routineis general enough to clear any
number of GPIB devices, the DevC ear routine should be used in the
common case of clearing exactly one GPIB device.

If the array contains the value NOADDR, the universal Device Clear message
is sent to al devices on the GPIB.

Example:

Clear two devices connected to board 0 whose GPIB addresses are 8
and 9.

var addresslist : addrlist;

addresslist[0] := 8;
addresslist[1] :=9;
addresslist[2] := NOADDR,

Devd earLi st (0, addresslist);
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Enablel ocal Enablel ocal

Purpose:  Enable operations from the front panel of adevice.
Format: Enabl eLocal (board, addressli st)

boar d represents aboard number. The GPIB devices whose addresses are
contained inthe addr essl i st array are placed in local mode by
addressing them as Listeners and sending the GPIB Go To Local command.
The parameter addr essl i st isan array of type addr | i st , asdefined
in the declaration files, and must be terminated by the value NQADDR.

If the array contains only the value NOADDR, Remote Enable (REN)
becomes unasserted, immediately placing all GPIB devicesin local mode.

Example:

Place the devices at GPIB addresses 8 and 9 in local mode.

var addresslist : addrlist;

addresslist[0] := 8§;
addresslist[1] := 9;
addresslist[2] := NOADDR

Enabl eLocal (0, addresslist);
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EnableRemote EnableRemote

Purpose:  Enable remote GPIB programming of devices.
Format: Enabl eRenot e (board, addr essl i st)

boar d represents aboard number. The GPIB devices whose addresses are
contained inthe addr essl i st array are placed in remote mode by
asserting Remote Enable (REN) and addressing the devices as Listeners.
The parameter addr essl i st isan array of type addr | i st , asdefined
in the declaration files, and must be terminated by the value NQADDR.

If the array contains only the value NOADDR no addressing is performed,
and REN becomes asserted.

Example:

Place the devices at GPIB addresses 8 and 9 in remote mode.

var addresslist : addrlist;

addresslist[0] := 8§;
addresslist[1] := 9;
addresslist[2] := NOADDR

Enabl eRenpt e (0, addresslist);
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FindL stn FindLstn

Purpose:  Find al Listeners.
Format: Fi ndLstn (board, addresslist,resultlist,limt)

boar d represents aboard number. addr essl i st containsalist of
primary GPIB addresses, terminated by the value NOADDR. These
addresses are tested in turn for the presence of alistening device. If found,
the addresses are entered into the r esul t I i st . If nolistening deviceis
detected at a particular primary address, all the secondary addresses
associated with that primary address are tested, and detected Listeners are
enteredintoresul t1ist. Thelimt argument specifies how many
entries should be placed intothe resul t | i st array. If more Listeners
are present on the bus, thelist istruncated after | i mi t entries have been
detected, and the error ETAB  will bereported ini ber r. Thevariable

i bent will contain the number of addresses placedinto resul t1i st .

Because there can be multiple secondary addresses that respond as Listeners
for any given primary address, the r esul t | i st array should, in general,
belarger thantheaddr essl i st array. Inany event,the resul t1i st
array (with 1 i mi t being the maximum possible results) must be large
enough to accommodate all expected listening devices, because no check is
made for overflow of the array. addr essli st andresul tli st areof
type addr | i st , asdefined in the declaration files.

Because most GPIB devices have the ability to listen, thisroutine is
normally used to detect the presence of devices at particular addresses.
Once detected, they can usually be interrogated by identification messages
to determine what devicesthey are.
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FindLstn (continued) FindLstn

Example:

Determine which of the devices at addresses 8,9, and 10 are present
on the GPIB.

var addresslist : addrlist;

resultlist : addrlist;
limt . integer;
(* Because there are three primary GPI B *)
* addresses, 93 separate GPIB devices could *)
(* be detected at all the secondary addresses. *)
* This exanple assunes that there are, at *)
* nost, five devices connected to the GPIB. *)
addresslist[0] := 8;
addresslist[1] := 9;
addresslist[2] := 10;
addresslist[3] := NOADDR,

limt :=5;
Fi ndLstn (0, addresslist,resultlist,limt);

Following thiscall, the r esul t | i st might contain the following
values:

resultlist [0] 9
resultlist [1] 10 + 96*256
resultlist [2] 10 + 99*256

These resultsindicate that three GPIB devices were detected. One was
found at address 9 with no secondary address, no GPIB devices were
detected at primary address 8, and at address 10, two devices with
secondary addresses were found. Because only primary GPIB
addresses 8, 9, and 10 weretested, it is possible that more GPIB
devices are connected at other addresses.
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FindRQS FindRQS

Purpose:  Determine which deviceis requesting service.
Format: Fi ndRQS (board, addresslist,result)

boar d represents aboard number. addr essl i st containsalist of
primary GPIB addresses. Starting from the beginning of the

addr essl i st , theindicated devices are serial polled until oneisfound
asserting SRQ. The status byte for this deviceis returned in the variable
resul t . Inaddition, the index of the device' saddressin addr essl i st
isreturned in the global variablei bent . addr essl i st isof type
addr | i st , asdefined in the declaration files, and must be terminated by
the value NOADDR.

If none of the specified devices is requesting service, the error code ETAB
isreturned ini berr ,and i bent contains the index of the NOADDR entry
of thelist.

If adevice times-out while responding to its serial poll, the error code
EABO isreturned in i berr , and the index of the timed-out device will
appear ini bent .

Example:

Determine which one of the devices at addresses 8, 9, and 10 is
reguesting service.

var addresslist : addrlist;

result : integer;
result := 0;
addresslist[0] := 8;
addresslist[1] := 9;
addresslist[2] := 10;
addresslist[3] := NOADDR,

Fi ndRQS (0, addresslist,result);

Following thiscall, r esul t might contain the value hex 40 (the serial
poll response), and i bcnt might contain the value 2, indicating that
thedevice at addr essl i st [ 2] wasthefirst deviceinthelist found
to be asserting SRQ.
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PassControl PassControl

Purpose:  Pass control to another device with Controller capability.
Format: PassControl (board, address)

boar d represents aboard number. The GPIB Device Take Control
message is sent to the device at the given address. The parameter

addr ess containsin itslow byte the primary GPIB address of the device
to be passed control. The high byte should be O if the device has no
secondary address. Otherwise, it should contain the desired secondary
address.

Example:

Pass control to a Controller connected to board 0 whose primary GPIB
addressis 9.

PassControl (0,9);
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PPoll PPoall

Purpose:  Perform aparallée poll.
Format: PPol | (board,result)

boar d represents aboard number. A parald poll is conducted, and the
eight-bit result isstored intor esul t . Only the lower eight bits of

resul t areaffected. The upper byte contains whatever value it did before
the call was made.

Each bit of the poll result returns one bit of status information from each
device that has been configured for parallel polls. The state of each bit (O or
1), and the interpretation of these states are based on the latest parallel poll
configuration sent to the devices and the individual status of the devices.
Example:

Perform a parallel poll on board O.

var result : integer;
PPol | (O, result);
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PPollConfig PPollConfig

Purpose:  Configure adevice for parallel polls.
Format: PPol | Confi g (board, address, dat al i ne, sense)

boar d represents aboard number. The GPIB device at addr ess is
configured for parallel polls according to thedat al i ne and sense
parameters. dat al i ne isthe dataline (1 through 8) on which the device
istorespond, and sense indicates the condition under which the dataline
isto be asserted or unasserted. The deviceis expected to compare this
sense value (0 or 1) toitsindividual status bit, and respond accordingly.

Devices have the option of configuring themselves for parallel polls, in
which case they are to ignore attempts by the Controller to configure them.
Y ou should determine whether the device islocally or remotely
configurable before using PPol | Confi g or PPol | Unconfi g.

Example:
Configure a device connected to board O at address 8 so that it

responds to parallel pollson dataline 5 with sense 0 (assert the line if
the individual statusis O, unassert the line if the individual statusis 1).

PPol | Config (0,8,5,0);
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PPollUnconfig PPollUnconfig

Purpose:  Unconfigure devices for parallel polls.
Format: PPol | Unconfi g (board, addressli st)

boar d represents aboard number. The GPIB devices whose addresses are
contained intheaddr essl i st array are unconfigured for parallel polls—
that is, they no longer participate in polls. The parameter addr essl i st
isan array of type addr | i st , asdefined in the declaration files, and must
be terminated by the value NOADDR.

If the array contains only the value NOADDR, the GPIB Parallel Poll
Unconfigure (PPU) message is sent, unconfiguring all devices.

Example:

Unconfigure two devices connected to board 0 whose GPIB addresses
ae8and9.

var addresslist : addrlist;

addresslist[0] := 8;
addresslist[1] := 9;
addresslist[2] := NOADDR

PPol | Unconfig (0O, addresslist);
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RcvRespM sg RcvRespM sg

Purpose:  Read instruction bytes from already addressed device.
Format: RcvRespMsg (board, dat a, count, t ermi nati on)

boar d represents aboard number. Up to count instruction bytes are read
from the GPIB and placed into the pre-allocated array dat a. The count
argument is of type i nt eger 4 in Microsoft Pascal and is of type

| ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
count isof typei nt eger inIBM Pascal. t er m nati on isaflag used
to describe the method of signaling the end of the data. If itisavalue
between 0 and hex 00FF, the ASCII character with the corresponding hex
valueis considered the termination character, and the read is stopped when
the character isdetected. If t er mi nati on isthe constant STOPend
(defined in the header files DECL .PAS, QPDECL .PAS, and TPDECL .PAS),
the read is stopped when EOQI is detected.

RcvRespMsg assumes that the GPIB Talker and Listeners have already
been addressed by a prior call to routines such asRecei veSet up,
Recei ve, or SendCnds. Thus, it isused specificaly to skip the
addressing step of GPIB management. The Recei ve routineis normally
used to accomplish the entire sequence of addressing devices and then
receiving instruction bytes.

Example:

Receive 100 bytes from an already addressed Talker. The transmission
should be terminated when alinefeed character (hex 0A) is detected.

Pascal

var data : cbuf;
RcvRespMsg (0, data, 100, 10);

Turbo Pascal for Windows

var data : array[0..99] of char;
RcvRespMsg( 0, dat a, 100, 10);
(* input into a null-termnated string *)
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ReadStatusByte ReadStatusByte

Purpose:  Serid poll asingle deviceto get its status byte.

Format: ReadSt at usByt e (board, addr ess, resul t)

boar d represents aboard number. The indicated deviceis serial polled,
and its status byte is placed into the variabler esul t . Only the lower byte
of resul t isaffected. The upper byte contains whatever value it did
before the call was made.

Example:

Serial poll the device at address 8 and return its status byte.

var result : integer;
ReadSt at usByte (0, 8, result);
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Receive Receive

Purpose:  Read instruction bytes from a GPIB device.
Format: Recei ve (board, address, dat a, count, term nati on)

boar d represents aboard number. The GPIB device at the indicated

addr ess isaddressed, and up to count instruction bytes are read from
that device and placed into apre-allocated array dat a. The count value
isof type i nt eger 4 in Microsoft Pascal and of typel ongl NT in
QuickPascal, Turbo Pascal, and Turbo Pascal for Windows. Even though it
isalong value in these languages, integer values may also be passed.
count isof typei nt eger inIBM Pascal. t er mi nati on isavalue
used to describe the method of signaling the end of the data. If itisavaue
between 0 and hex 00FF, the ASCII character with the corresponding hex
value is considered the termination character, and the read is stopped when
the character isdetected. If t er mi nat i on isthe constant STOPend
(defined in the declaration files), the read is stopped when END is detected.

Example:

Receive 100 bytes from the device at address 8. The transmission
should be terminated when END is detected.

Pascal

var data : cbuf;
Recei ve (0, 8, data, 100, STOPend) ;

Turbo Pascal for Windows
var data : array[0..100] of char;

Recei ve(0, 8, dat a, 100, STCPend) ;
(* input into a null-term nated string *)
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ReceiveSetup ReceiveSetup

Purpose:  Prepare a particular device to send instruction bytes and
prepare the GPIB interface board to read them.

Format: Recei veSet up (board, addr ess)

boar d represents aboard number. Theindicated GPIB deviceis addressed
asaTaker, and the indicated board is addressed as a Listener. Following
thisroutine, it is common to call aroutine such as RcvRespMsg to
actualy transfer the data from the Talker.

Thisroutineis useful to initially address devices in preparation for receiving
data. It can befollowed by multiple calls of RevRespMsg to receive
multiple blocks of data, thus eliminating the need to re-address the devices
between blocks. Alternatively, the Recei ve routine could be used to send
the first data block, followed by RcvRespMsg for al the subsequent
blocks.

Example:

Prepare a GPIB device at address 8 to send instruction bytesto board
0. Then, receive messages of up to 100 bytes from the device. The
message is terminated with END.

Pascal

var nessage : chuf;
Recei veSetup (0, 8);
RcvRespMsg (0, message, 100, STOPend) ;

Turbo Pascal for Windows

var nessage : array[0..100] of char;

Recei veSet up(0, 8);

RcvRespMsg( 0, nessage, 100, STOPend) ;

(* input into a null-term nated string *)
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ResetSys ResetSys

Purpose:  Initialize a GPIB system on three levels.

Format: Reset Sys (board, addr essl i st)

boar d represents aboard number. You must terminate addr essl i st
with the value NOADDR. Reset Sys initializesthe GPIB system on the
following three levels:

. Busiinitialization: Remote Enable (REN) is asserted, followed by
Interface Clear (IFC), causing all devicesto
become unaddressed and the GPIB interface
board (the System Controller) to become the
Controller-In-Charge.

. Message exchange
initialization: The Device Clear (DCL) messageis sent to all
connected devices. Thisensuresthat al
|EEE-488.2 compatible devices can receive
the Reset (RST) message that follows.

. Deviceinitialization: * RST messageis sent to all devices whose
addresses are contained in the addr essl i st
argument. This causes device-specific
functions within each device to be initialized.

Example:

Completely reset a GPIB system containing devices at addresses 8, 9,
and 10.

var addresslist : addrlist;

addresslist[0] := 8;
addresslist[1l] := 9;
addresslist[2] := 10;
addresslist[3] := NOADDR,

Reset Sys (0, addresslist);
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Send Send

Purpose:  Send instruction bytes to a single GPIB device.
Format: Send (board, addr ess, dat a, count, eot node)

boar d represents aboard number. The GPIB deviceis addressed as a
Listener, the indicated board is addressed as a Talker, and count

instruction bytes contained in the pre-allocated array dat a are sent. The
count vaueisof typei nt eger 4 in Microsoft Pascal and of type

| ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
count isof typei nt eger inIBM Pascal. eot node isaflag used to
describe the method of signaling the end of the data to the Listener. Set it to
one of the following constants:

* NL.end Send NL (linefeed) with EQOI after the instruction bytes.
e DABend Send EOI with the last data byte in the string.
e NuULLend Do nothing to mark the end of the transfer.

These constants are defined in the declaration files DECL .PAS,
QPDECL .PAS, TPDECL .PAS, and TPWGPI B. PAS.

Example:

Send an identification query to the GPIB device at address 8.
Terminate the transmission using a linefeed character with END.

Pascal

var data : cbuf;
dat a[ 1] tR
dat a[ 2]
dat a[ 3]
dat a[ 4]
data[5] :="'?";

Send (0, 8, data, 5, NLend) ;

e
‘D
N

Turbo Pascal for Windows
var data : PChar;

data := '*I DN?';
Send( 0, 8, dat a®, 5, NLend) ;
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SendCmds SendCmds

Purpose:  Send GPIB command bytes.
Format: SendCnds ( boar d, commands, count)

boar d represents aboard number. The pre-allocated array commands
contains command bytes to be sent onto the GPIB. The number of bytesto
be sent from the string is indicated by the argument count . The count
valueisof type i nt eger 4 in Microsoft Pascal and of typel ongl NT in
QuickPascal, Turbo Pascal, and Turbo Pascal for Windows. count isof
typei nt eger inIBM Pascal.

SendCrds isnot normally required for GPIB operation. Useit when
specialized command sequences, which are not provided for in other
routines, must be sent onto the GPIB.

Example:

Controller at addressO simultaneously triggers GPIB devices at
addresses 8 and 9, and immediately places them into local mode.

IBM/M S Pascal

var conmmands : cbhuf;
conmands| 1] chr (16#3F);
conmands| 2] chr (16#40) ;
conmands| 3] chr (16#28);
conmands| 4] chr (16#29);
conmands| 5] chr (16#04) ;
conmands| 6] chr (16#01) ;
SendCmds (0, conmands, 6) ;

QuickPascal/Turbo Pascal

var commands : cbuf;

commands[ 1] := chr($3F);
commands[ 2] := chr($40);
commands[ 3] := chr($28);
comrands[ 4] := chr(%$29);
commands[ 5] := chr($04);
commands[ 6] := chr($01);

SendCnds (0, commands, 6) ;
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SendCmds (continued) SendCmds

Turbo Pascal for Windows
var commands : PChar;

commands : = #3F#40#28#29#04#01;
SendCnds( 0, commands”, 6) ;
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SendDataBytes SendDataBytes

Purpose:  Send instruction bytes to already addressed devices.
Format: SendDat aByt es (board, dat a, count, eot node)

boar d represents aboard number. The pre-allocated array dat a contains
instruction bytes to be sent onto the GPIB. The number of bytes to be sent
from the string isindicated by the argument count . The count vaueis
of type i nt eger 4 in Microsoft Pascal and of typel ongl NT in
QuickPascal, Turbo Pascal, and Turbo Pascal for Windows. Even though it
isalong value in these languages, integer values may also be passed.
count isof typei nt eger inIBM Pascal. eot node isaflag used to
describe the method of signaling the end of the datato the Listeners. Set it
to one of the following constants:

* NL.end Send NL (linefeed) with EQOI after the instruction bytes.
« DABend Send EOI with the last data byte in the string.
e NULLend Do nothing to mark the end of the transfer.

These constants are defined in the header files DECL .PAS, QPDECL .PAS,
TPDECL .PAS, and TPWGPI B. PAS.

SendDat aByt es assumesthat all GPIB Listeners have already been
addressed by aprior call to functions such as SendSet up, Send, or
SendCrds . Thus, it isused specifically to skip the addressing step of
GPIB management . The Send routineis normally used to accomplish the
entire sequence of addressing followed by the transmission of instruction
bytes.
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SendDataBytes (continued) SendDataBytes

Example:

Send an identification query to all addressed Listeners. The
transmission should be terminated with alinefeed character with END.

Pascal

var data : cbuf;

dat a[ 1] tR

dat a[ 2] B I

dat a[ 3] 'D;

dat a[ 4] "N ;

data[5] :="'?";

SendDat aByt es (0, dat a, 5, NLend) ;

Turbo Pascal for Windows
var data : PChar;

data := '*I DN?';
SendDat aByt es( 0, dat a®, 5, NLend) ;
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SendIFC Sendl FC

Purpose:  Clear the GPIB interface functions with | FC.
Format: Sendl FC ( boar d)

boar d represents aboard number. When the GPIB Device IFC messageis
issued, the interface functions of all connected devices return to their
cleared states.

Thisfunction isused as part of GPIB initialization. It forcesthe GPIB
interface board to be Controller of the GPIB and ensures that the connected
devices are all unaddressed and that the interface functions of the devices
areintheir idle states.

Example:

Clear the interface functions of the devices connected to board 0.

Sendl FC (0);
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SendList SendList

Purpose:  Send instruction bytes to multiple GPIB devices.

Format: SendLi st
(board, addr essl i st, dat a, count, eot node)

boar d represents aboard number. addr essl i st containsalist of
primary GPIB addresses, and must be terminated by the value NOADDR.
The GPIB devices whose addresses are contained in the address array are
addressed as Listeners, the indicated board is addressed as a Talker, and
count instruction bytes contained in the pre-allocated array dat a are sent.
addressli st isof typeaddr | i st asdefined inthe header files. The
count vaueisof typei nt eger 4 in Microsoft Pascal and of type

| ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
count isof typei nt eger inIBM Pascal. eot node isaflag used to
describe the method of signaling the end of the data to the Listener. It
should be set to one of the following constants:

* NL.end Send NL (linefeed) with EOI after the instruction bytes.
 DABend Send EOI with the last data byte in the string.
e NuULLend Do nothingto mark the end of the transfer.

These constants are defined in the header files DECL .PAS, QPDECL .PAS,
TPDECL .PAS, and TPWGPI B. PAS.

Thisroutineis similar to Send, except that multiple Listeners are able to
receive the data with only one transmission.
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SendList (continued) SendList

Example:

Send an identification query to the GPIB devices at addresses 8 and 9.
The transmission should be terminated using alinefeed character with
EOI.

Pascal

var addresslist : addrlist;
data : cbuf;

addresslist [0] := 8;
addresslist [1] := 9;
addresslist [2] := NOADDR,
data[1] :="'*";

data[2] := "I ;

data[3] :='D;

data[4] =" N ;

data[5] :=

SendLi st (O addressl i st,data, 5, NLend);

Turbo Pascal for Windows

var addresslist : addrlist;
data : PChar;

addresslist [0] := 8;
addresslist [1] := 9;
addresslist [2] := NOADDR;

data := "'*I DN?';
SendLi st (0, addresslist, data”, 5, NLend);
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SendLLO SendLLO

Purpose:  Send the Local Lockout messageto al devices.
Format: SendLLO (boar d)

boar d represents aboard number. The GPIB Local Lockout messageis
sent to al devices, so that the devices cannot independently choose the local
or remote states. While Local Lockout isin effect, only the Controller can
alter the local or remote state of the devices by sending appropriate GPIB

messages.
SendLLOisreserved for usein unusual local/remote situations, particularly
those in which al devices are to be locked into local programming state. In

the typical case of placing devicesin Remote Mode With Lockout state, the
Set RALS routine should be used.

Example:

Send the Local Lockout message to all devices connected to board 0.

SendLLO (0);
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SendSetup SendSetup

Purpose:  Prepare particular devices to receive instruction bytes.
Format: SendSet up (board, addresslist)

boar d represents aboard number. The GPIB devices whose addresses are
contained intheaddr essl i st array are addressed as Listeners, and the
indicated board is addressed as a Talker. Following thiscall, it iscommon
to call aroutine such as SendDat aByt es to actually transfer the datato
the Listeners. The parameter addr essl i st isan array of type

addr | i st , asdefined in the declaration files, and must be terminated by
the value NOADDR.

This command would be useful to initially address devices in preparation
for sending data, followed by multiple calls of SendDat aByt es to send
multiple blocks of data, thus eliminating the need to re-address the devices
between blocks. Alternatively, the Send routine could be used to send the
first data block, followed by SendDat aByt es for al the subsequent
blocks.

Example:
Prepare GPIB devices at addresses 8 and 9 to receive instruction bytes.

Then, send both devices the five messages stored in astring array. EOI
isto be sent along with the last byte of the last message.

Pascal
var data : array[1l..5] of array[1..9] of
char;

eot node, k, i . integer;

addr essl i st : addrlist;

nessage . cbuf;

addresslist[0] := 8;
addresslist[1l] := 9;
addresslist[2] := NOADDR

eot node : = NULLend;

data[ 1] := 'Message 1';
data[2] := 'Message 2';
data[ 3] := 'Message 3';
data[ 4] := 'Message 4‘ ;
data[5] := 'Message 5

SendSet up (0, addressl i st)
(continued)

Pascal 2-28 © National Instruments Corp.



Chapter 2 NI-488.2 Routine Descriptions

SendSetup (continued) SendSetup
For k :=1to 5 do
begi n
For i :=1to 9 do

nmessage[i] := data[k,i];
If k = 5 then eotnode : = NLend;
SendDat aByt es (0, nessage, 9, eot node) ;
end;

Turbo Pascal for Windows

var data : array[1l..5] of PChar;
eot node, i . integer;
addr essl i st ;oaddrlist;
addresslist[0] := 8;
addresslist[1l] := 9;
addresslist[2] := NOADDR
eot node : = NULLend;
data[ 1] := 'I\/Essage 1;
data[2] := 'Message 2';
data[ 3] := 'Message 3';
data[4] := 'I\/E-ssage 4"
data[5] := 'Message 5';
SendSet up (0, addresslist);
For i :=1to 5 do
begi n
If i =5 then eotnode : = NLend;

SendDat aBytes (0, data[i]”, 9, eot node) ;
end;
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SetRWLS SetRWLS

Purpose:  Place particular devicesin the Remote With Lockout State.
Format: Set RWL.S (board, addressli st)

boar d represents aboard number. The GPIB devices whose addresses are
contained intheaddr essl i st array are placed in remote mode by
asserting Remote Enable (REN) and addressing the devices as Listeners. In
addition, all devices are placed in Lockout State, which prevents them from
independently returning to local programming mode without passing
through the Controller. The parameter addr essl i st isan array of type
addr | i st , asdefined in the declaration files, and must be terminated by
the value NOADDR.

Example:

Place the devices at GPIB addresses 8 and 9 in Remote With Lockout
State.

var addresslist : addrlist;

addresslist[0] := 8;
addresslist[1l] := 9;
addresslist[2] := NOADDR

Set RALS (0, addresslist);
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TestSRQ TestSRQ

Purpose:  Determine the current state of the SRQ line.
Format: Test SRQ (board, resul t)

boar d represents aboard number. Thiscall placesthevauel inthe
variable r esul t if the GPIB SRQ lineisasserted. Otherwise, it placesthe
vaueO intoresul t .

Thisroutineis similar in format to the Wi t SRQ routine, except that
Wi t SRQ suspends the program while waiting for an occurrence of SRQ.
Test SRQ returnsimmediately with the current SRQ state.

Example:

Determine the current state of SRQ.

var result : integer;
Test SRQ (0, result);
If result := 1 then
(* SRQis asserted. *)
el se
(* No SRQat this tine. *)
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TestSys TestSys

Purpose:  Cause devicesto conduct self-tests.
Format: Test Sys (board, addresslist,resultlist)

boar d represents aboard number. The GPIB devices whose addresses are
contained intheaddr essl i st array are simultaneously sent a message
that instructs them to conduct their self-test procedures. Each device returns
an integer code signifying the results of its tests, and these codes are placed
into the corresponding elementsof ther esul t | i st array.

addresslist andresul tlist arearraysof type addrli st as
defined in the declaration files. addr essl i st must be terminated by the
value NOADDR.

The |[EEE-488.2 standard specifies that aresult code of O indicates that the
device passed its tests, and any other value indicates that the tests resulted in
anerror. Thevariable i bcnt contains the number of devices that failed
their tests.

Example:

Instruct two devices connected to board 0 whose GPIB addresses are 8
and 9 to perform their self-tests.

var addresslist,resultlist : addrlist;

addresslist[0] := 8§;

addresslist[1l] := 9;

addresslist[2] := NOADDR

Test Sys (0, addresslist,resultlist);

(* If any of the results are non-zero, the *)
(* correspondi ng device has failed the test. *)
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Trigger Trigger

Purpose:  Trigger asingle device.
Format: Trigger (board, address)

boar d represents aboard number. The GPIB Group Execute Trigger
message is sent to the device at the given address. The parameter

addr ess containsin itslow byte the primary GPIB address of the device
to be cleared. The high byte should be 0 if the device has no secondary
address. Otherwise, it should contain the desired secondary address. If the
address is NOADDR, the Group Execute Trigger message is sent with no
addressing and triggers all previously addressed Listeners.

TheTri gger routineis used to trigger exactly one GPIB device. To send
asingle message that triggers several particular GPIB devices, use the
Tri gger Li st function.

Example:

Trigger adigital voltmeter connected to board 0 whose primary GPIB
addressis 9 and whose secondary GPIB addressis 97 .

var address : integer;

address := 9 + 256 * 97;
Trigger (0, address);
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TriggerList TriggerList

Purpose:  Trigger multiple devices.
Format: TriggerList (board, addresslist)

boar d represents aboard number. The GPIB devices whose addresses are
contained in the address array are triggered simultaneously. The parameter
addressl i st isanarray of typeaddr | i st , defined in the declaration
files. addressli st must beterminated by the value NOADDR. If the
array contains only the value NOADDR or NULL , the Group Execute Trigger
message is sent without addressing and triggers all previously addressed
Listeners.

Althoughthe Tri gger Li st routineis general enough to trigger any
number of GPIB devices, the Tri gger function should be used in the
common case of triggering exactly one GPIB device.

Example:

Trigger simultaneously two devices connected to board 0 whose GPIB
addressesare 8 and 9.

var addresslist : addrlist;

addresslist[0] := 8;
addresslist[1] :=9;
addresslist[2] := NOADDR,

TriggerList (0,addresslist);
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WaitSRQ WaitSRQ

Purpose:  Wait until adevice asserts Service Request.
Format: Wi t SRQ (board, resul t)

boar d represents aboard number. This routineis used to suspend
execution of the program until a GPIB device connected to the indicated
board asserts the Service Request (SRQ) line. If the SRQ occurs within the
timeout period, the variabler esul t will be set tothevalue 1. If no SRQ
is detected before the timeout period expires, r esul t will besetto 0.

Noticethat this call issimilar in format to the Test SRQ routine, except that
Test SRQ returnsimmediately with SRQ status. Wai t SRQ suspends the
program for, at most, the duration of the timeout period while waiting for an
SRQ to occur.

Example:

Wait for a GPIB device to request service, and then determine which of
three devices at addresses 8, 9, and 10 requested the service.

var addresslist,resultlist : addrlist;

result : integer;
addresslist[0] := 8;
addresslist[1l] := 9;
addresslist[2] := 10;
addresslist[3] := NOADDR

Wai t SRQ (0, resul t);
If result = 1 then
Al Spol|l (0, addresslist,resultlist);
(* resultlist now contains the serial poll *)
(* responses for the three devices. *)
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NI-488.2 Example Programs

Y ou can take full advantage of the ANSI/IEEE Standard 488.2-1987 by
using the NI-488.2 routines. These routines are completely compatible with
the controller commands and protocols defined in IEEE-488.2.

The NI-488.2 routines are easy to learn and use. Only afew routines are
needed for most application programs.

These examples illustrate the programming steps that you can follow to
program arepresentative | EEE-488.2 instrument from your personal
computer using the NI-488.2 routines. The applications are written in
IBM/MS Pascal, QuickPascal, Turbo Pascal, and Turbo Pascal for
Windows. Thetarget instrument isadigital voltmeter (DVM). This
instrument is otherwise unspecified—that is, itis not aDVM manufactured
by any particular manufacturer. The following steps explain how to use the
driver to execute NI-488.2 programming and control sequences, without
explaining how to determine those sequences.

1. Load the definitions of the NI1-488.2 routines from the header files that
are on your distribution diskette.

2. Initialize the |IEEE-488 bus and the interface board Controller circuitry
so that the IEEE-488 interface for each device is quiescent, and so that
the interface board is Controller-In-Charge and isin the Active
Controller State (CACS).

3. Find dl of the Listeners.

a Find al of the instruments attached to the |EEE-488 bus.

b. Create an array that contains all of the IEEE-488 primary addresses
that could possibly be connected to the IEEE-488 bus.

¢ Find out which, if any, device or devices are connected.

4. Send an identification query to each device for identification.
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5. Initidize the instrument as follows:
a Clear the multimeter.
b. Send the |IEEE-488.2 Reset command to the meter.

6. Instruct the meter to measure volts alternating current (VAC) using
auto-ranging (AUTO), to wait for atrigger from the Controller before
starting a measurement (TRIGGER 2), and to assert the |EEE-488
Service Request signal line (SRQ) when the measurement has been
completed and the meter is ready to send the result (* SRE 16).

7. For each measurement:

a Sendthe TRI GGER command to the multimeter. The command
"VAL1?" instructsthe meter to send the next triggered reading to
its |IEEE-488.2 output buffer.

b. Wait until the DVM asserts Service Request (SRQ) to indicate that
the measurement is ready to be read.

¢ Read the status byte to determine if the measured datais valid or if
afault condition exists. You can find out by checking the message
available (MAV) bit, bit 4 in the status byte.

d. If thedataisvalid, read 10 bytes from the DVM.
8. End the session.

Note:  For amore detailed description of each step, refer to the Writing an
Advanced Program Using NI-488.2 Routines section in the getting
started manual that you received with your interface board.

The NI-488.2 driver supports four interface boards. These boards are
referenced by number from your application program. The reference
number isO for the first board, 1 for the second board, and so on. If you
installed two boards in your computer, and you do not know which board is
0 and which board is 1, run the configuration utility, i bconf . i bconf
will show you the relationship between the board number and the base
address of the board and identify the board by its base address. Refer to
Chapter 2 of the NI-488.2 Software Reference Manual for MS-DOS for
additional information about running and using i bconf . For NI-488.2 for
Windows users, the configuration utility isnamed wi bconf .
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IBM/MS Pascal Program — NI-488.2 Routines

PROGRAM PSAMP488( i nput, out put)

{$I NCLUDE: ' decl.pas'}

type
string30 = Istring(30);
var
cmd ;. chuf; (* Array of commands. chuf is *)
* defined in DECL. PAS as a *)
(* character array. *)
readi ng : chuf; (* Data received fromthe *)
(* Fluke 45. *)
buf f er : string30; (* Assigned the value of rd. *)
(* WII be converted to *)
* nuneric. *)
sendstr : string30; (* GPIB command string. *)
i nstrunents : AddrlList; (* Array of primary addresses. *)
(* AddrList is defined in *)
* DECL. PAS as an integer *)
(* array. *)
resul t : Addr Li st; (* Array of listen addresses. *)
fluke ;. integer; (* Primary address of the *)
* Fl uke 45. *)
statusByte ;. integer; (* Serial poll response byte. *)
m i : integer; (* FOR | oop counters. *)
SRQassert ed ;. integer; (* Set to indicate if SRQ *)
* asserted. *)
num | i steners : integer; (* Nunber of Listeners on *)
* GPI B. *)
pad . byte; (* Primary address of *)
* Listener. *)
num . real 4; (* Nuneric conversion of *)
* Readi ng. *)
sum : real 4; (* Accumul ator of *)
* nmeasurenents. *)
(*
* Procedure gpi berr
* The gpi berr procedure notifies you that an N -488.2 routine
* failed by printing an error nmessage. The status variable
* ibstais printed in decinal along with the menoni c nmeani ng
* of the bit position. The status variable iberr is printed
* in decimal along with the menoni c neani ng of the decinma
* value. The status variable ibcnt is printed in decinal
*
* The NI -488 function ibonl is called to disable the hardware
* and software.
*

*)

procedure gpi berr(nsg: string30);
begi n
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witel n(nsg);
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wite('ibsta ="', ibsta,' <');
if ibsta and ERR < O then wite (' ERR);
if ibsta and TIMD < 0 then wite (' TIMJ);
if ibsta and EEND < 0 then wite (' END);
if ibsta and SRQ < O then wite (' SRQ");
if ibsta and RQS < O then wite (' RQS);
if ibsta and CWL < 0 then wite (' CWL');
if ibsta and LOK < O then wite (' LXK );
if ibsta and REM < O then wite (' REM);
if ibsta and CC < O then wite (' CC);
if ibsta and ATN < O then wite (' ATN);
if ibsta and TACS < 0 then wite (' TACS);
if ibsta and LACS < 0 then wite (' LACS);
if ibsta and DTAS < 0 then wite (' DTAS);
if ibsta and DCAS < 0 then wite (' DCAS);
witeln('" >");
wite('iberr ="', iberr);
if iberr = EDVR then witeln (' EDVR <DCS Error>');
if iberr = ECICthen witeln (" ECIC <Not CIC');
if iberr = ENOL then witeln (' ENOL <No Listener>');
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARG then witeln (' EARG <Invalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");
if iberr = EABO then witeln (' EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPI B board>");
if iberr = EOP then witeln (" EQOP <Async I/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>");
if iberr = EFSO then witeln (' EFSO <File sys. error>");
if iberr = EBUS then witeln (' EBUS <Conmand error>');
if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQthen witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibent ="', ibcnt);
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0,0);
end;
(*
* Procedure Found
* The Found procedure is called if the Fluke 45 has been
* jdentified as a Listener in the array result.
* The variable fluke is the prinary address of the
* Fluke 45. Ten neasurenents are read fromthe Fluke 45
* and the average of the sumis cal cul at ed.
* The return statenment term nates this procedure.
* *)

procedure Found(fl uke:integer);
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begi n

(* Reset the Fluke 45 using the routines DevCl ear and Send. *)

(* Devd ear sends the GPIB Sel ected Device C ear (SDC) *)
* message to the Fluke 45. |If the error bit (ERR) is set *
(* inibsta, call gpiberr with an error nessage. *)

Devd ear (0, fluke);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Devd ear Error');
return;
end;

(* Use the routine Send to send the N -488.2 Reset command *)
(* to the Fluke 45. Copy the string into the conmand array.*)
* The constant NLend, defined in DECL.PAS, instructs Send *)
(* to append a linefeed character with EO asserted to the *)
*

end of the nessage. |If the error bit (ERR) is set in *)
(* ibsta, call gpiberr with an error nessage. *)
sendstr := '*RST';
for i :=1to 4 do
cmd[i] := sendstr[i];

Send(0, fluke, cnmd, 4, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send *RST Error');
return;
end;
(* Use the routine Send to send device configuration *)
* commands to the Fluke 45. Instruct the Fluke 45 to *)
(* neasure volts alternating current (VAC) using auto- *
* ranging (AUTO, to wait for a trigger fromthe GPIB *)
(* interface board (TRIGGER 2), and to assert the | EEE-488 *)
* Service Request signal line, SRQ when the nmeasurenent *)

(* has been conpleted and the Fluke 45 is ready to send the *)
* result (*SRE 16). Copy the string into the command array.*)

(* If the error bit (ERR) is set, call gpiberr with an *)
* error message. *)
sendstr := 'VAC, AUTO TRIGGER 2; *SRE 16';
for i :=1to 29 do
cmd[i] := sendstr[i];

Send(0, fluke, cnd, 29, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send Setup Error');
return;
end;
(* Initialize the accunul ator of the 10 neasurenents to *)
* zero. *)

sum: = 0.0;
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(* Establish a FOR loop to read the 10 neasurenents. *)
(* The variable mserves as the counter for the FOR | oop. *)
for m:=1to 10 do
begi n
(* Trigger the Fluke 45 by sending the trigger *)
* command (*TRG and request a neasurenent by *)
(* sending the command "VAL1?". Copy the string *)
* into the command array. |f the error bit (ERR) *)
(* is set inibsta, call gpiberr with an error *)
*  message. *)
sendstr :="'*TRG VAL1?';
for i :=1 to 11 do

cmd[i] := sendstr[i];
Send(0, fluke, cnd, 11, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Trigger Error');
return;
end;

(* Wit for the Fluke 45 to assert SRQ neaning it *)

(* is ready to send a neasurenment. |f SRQis not *)
* asserted within the tinmeout period, call *)
(* gpiberr with an error nmessage. The tineout *)
* period, by default, is 10 seconds. *)

Wai t SRQ( 0, SRQasserted);
if SRQasserted = 0 then
begi n
gpi berr (' Wai t SRQ Error');
return;
end;

(* Read the serial poll status byte of the Fluke ¥
* 45. |f the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)

ReadSt at usByt e(0, fluke, statusByte);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' ReadSt at usByte Error');
return;
end;

(* Check if the Message Available Bit (bit 4) of ¥

(* the return status is set. If this bit is not *)
* set, print the status byte and call gpiberr *)
(* with an error nessage. *)

if (statusByte and 16#10) <> 16#10 then

begi n
gpi berr (' | nproper Status Byte');
witeln('Status byte: ', statusByte);
return;

end;
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(* Read the Fluke 45 neasurenent. Store the *)
* measurenent in the array Reading. The constant *)

(* STOPend, defined in DECL.PAS, instructs the *)
* routine Receive to terninate the read when END *)
(* is detected. |If the error bit (ERR) is set in *)
* ibsta, call the gpiberr with an error nessage. *)

Receive (0, fluke, Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Receive Error');
return;
end;

(* Assign the array Reading to the string buffer. ¥
* Renopve spaces in buffer. Print the neasurement. *)

buffer.len := [ obyte(ibcnt) - 1;
for i :=1to (ibcnt - 1) do

buffer[i] := reading[i];
witeln('Reading: ', buffer);
witeln;

(* Convert the neasurenent to its numeric value. *)
(* If there is an error during the conversion, *)
* terminate this program |f an error does not *)
(* occur during the conversion, add the value to ¥
* the accunul ator. *)

i f decode(buffer,num then
sum : = sum + num

2

el se
return;
end; (* Continue the FOR |oop until 10 neasurenents *)
* are read. *)
(* Print the average of the 10 readings. *)
writeln(' The average of the 10 readings is ', sunf10);
end;
(*
* Fi ndFl uke
*
* The FindFl uke procedure is called fromthe MAIN body of
* this programto deternmine if the Fluke 45 is a Listener on
* the GPIB.
*
* The return statenment terminates this procedure.
*

procedure Fi ndFl uke;

*)
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begi n
(* Send the *IDN? command to each device that was found. *)
*  Your board is at address O by default. Your board does *)
(* not respond to *IDN?, so skip it. Load the conmand *)
* into the command array. *)
cmd[ 1] = "'*";
cmd[2] :="1";
cnd[3] :='D;
cmd[4] :="'N;
cnd[5] :="'7?";
(* Establish a FOR loop to deternmine if the Fluke 45 is a %
(* Listener on the GPIB. The variable i serves as the *)
* counter of the FOR | oop and as the index to the array *)
(* result. *)
for i :=1to numlisteners do
begi n
(* Send the identification query to each listen *)
(* address in the array result. The constant *)
* NLend, defined in DECL.PAS, instructs the *)
(* routine Send to append a |linefeed character *)
* with EO asserted to the end of the nessage. *)
(* If the error bit (ERR) is set in ibsta, call *)
* gpiberr with an error message. *)

Send(0, result[i], cnd, 5, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Error');
return;
end;

(* Read the nane identification response returned ¥*)
* fromeach device. Store the response in the *)
(* array Reading. The constant STCOPend, declared *)
* in DECL.PAS, instructs the routine Receive to *)
(* termnate the read when END is detected. |If *)
* the error bit (ERR) is set in ibsta, call *)
(* gpiberr with an error nessage. *)

Receive(0, result[i], Reading, 10, STCPend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Receive Error');
return;
end,
(* The low byte of the listen address is the *)
(* prinmary address. Assign the prinmary address *)
* of this device to the variable pad. *)

pad : = lobyte(result[i]);
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(* Assign the array Reading to the string buffer. *)

(* Print the primary address and the name *)
(* identification of the device. *)
buffer.len := | obyte(ibcnt);

for m:=1 to ibcnt do
buffer[nm := reading[ni;

wite(' The instrunent at address ', pad);
witeln('is: ', buffer);
(* Determine if the nane identification is the *)
*

Fluke 45. If it is the Fluke 45, assign the *)
(* primary address to fluke, print a message that *)
* the Fluke 45 has been found, call the procedure*)
(* Found, return to the MAIN body of the program *)

if buffer = 'FLUKE, 45,' then
begi n
fluke :=result[i];
witeln('**** We found the Fluke 45 ****"),
Found(f | uke);
return;
end;

end; (* End of FOR |l oop *)
(* Print a nessage that the Fluke 45 was not found. *)

witeln('Dd not find the Fluke!")

end;
(*
* MAI N
* *)
BEG N
(* Your board nust be the Controller-In-Charge to find all ¥
* Listeners on the GPIB. To acconplish this, call the *)
(* routine SendlFC. If the error bit (ERR) is set in ibsta,*)
* call gpiberr with an error nessage. *)

Sendl FC(0) ;

if (ibsta and ERR) <> 0 THEN

begi n
gpi berr (' Sendl FC Error');
return;
end;

(* GCreate an array containing all valid GPIB primary *)
* addresses. This array (instrunents) is given to the *)
(* routine FindLstn to find all Listeners. The constant *)
*  NOADDR, defined in DECL. PAS, signifies the end of the *)
(* array. *)

for i := 0 to 30 do

instrunents[i] :=1i;

instrunent s[ 31] : = NOADDR
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(* Print a nessage to informthe user that the programis ¥
*

searching for all active Listeners. Find all of the *)
(* Listeners on the bus. Store the listen addresses in the *)
* array result. |If the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)

witeln('Finding all listeners on the bus...");

witeln;

Fi ndLstn (0, instrunents, result, 31);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' FindLstn Error');
return;
end;

(* Assign the value of ibcnt to the variable numlisteners ¥
*

The GPIB interface board is detected as a Listener on *)
(* the bus; however, it is not included in the final count ¥
* of the nunber of Listeners. Print the nunber of *)
(* Listeners found. *)

numlisteners :=ibcnt - 1;

witeln('No. of instruments found = ', numlisteners);

(* Call the procedure FindFluke to determine if the Fluke %)
*

45 is a Listener on the GPIB. *)
Fi ndFl uke;
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0, 0);
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QuickPascal Program —NI-488.2 Routines
PROGRAM QSAMP488( i nput, out put) ;

{$l gpdecl . pas}

const
maxl en = 10; (* Maxi mum length of data array. *)
var
cmd : chuf; (* Array of conmands. chuf is *)
(* defined in QPDECL. PAS as a *)
(* character array. *)
readi ng . chuf; (* Data received fromthe Fluke *)
(* 45. *)
buffer : string[maxlen];(* Assigned the value of rd. *)
(* WIIl be converted to nuneric. *)
sendstr : string[30];(* GPIB command string. *)
i nstrunents: AddrlList; (* Array of prinmary addresses. *)
(* AddrList is defined in *)
(* QPDECL.PAS as an integer array.*)
resul t : AddrList; (* Array of listen addresses. *)
fluke . integer; (* Primary address of the Fluke %)
(* 45. *)
statusByte : integer; (* Serial poll response byte. *)
m i : integer; (* FOR | oop counters. *)
SRQasserted : integer; (* Set to indicate if SRQ *)
(* asserted. *)
num | isteners : integer; (* Nunber of Listeners on GPIB. *)
pad : integer; (* Primary address of Listener. *)
code . integer; (* Procedure VAL paraneter. VAL ¥
(* is Turbo Pascal conversion *)
(* procedure. *)
num : real; (* Nuneric conversion of Reading. *)
sum : oreal; (* Accunul ator of neasurenents. *)
(*
* Procedure gpi berr
* The gpiberr procedure notifies you that an NI -488.2
* routine failed by printing an error message. The status
* variable ibsta is printed in decinal along with the
* mmenonic nmeaning of the bit position. The status variable
* iberr is printed in decimal along with the mmenonic
* npeaning of the decimal value. The status variable ibcntl
* is printed in decinal.
*
* The NI -488 function ibonl is called to disable the hardware
* and software.
*

*)

procedure gpi berr(nmsg:string);
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begi n
witel n(nsg);
wite('ibsta ="', ibsta,' <');
if ibsta and ERR < O then wite (' ERR);
if ibsta and TIMD < 0 then wite (' TIMJY);
if ibsta and EEND < 0 then wite (' END);
if ibsta and SRQ < O then wite (' SRQ");
if ibsta and RQS < O then wite (' RQS);
if ibsta and CWL < 0 then wite (' CWL');
if ibsta and LOK < O then wite (' LXK );
if ibsta and REM < O then wite (' REM);
if ibsta and CC < O then wite (' CC);
if ibsta and ATN < O then wite (' ATN)
if ibsta and TACS < 0 then wite (' TACS);
if ibsta and LACS < 0 then wite (' LACS);
if ibsta and DTAS < 0 then wite (' DTAS);
if ibsta and DCAS < 0 then wite (' DCAS);
witeln('" >");
wite('iberr ="', iberr)
if iberr = EDVR then witeln (' EDVR <DCS Error>');
if iberr = ECICthen witeln (' ECIC <Not CC'")
if iberr = ENOL then witeln (' ENOL <No Listener>')
if iberr = EADR then witeln (' EADR <Address error>")
if iberr = EARG then witeln (' EARG <Invalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>")
if iberr = EABO then witeln (' EABO <Op. aborted>')
if iberr = ENEB then witeln (' ENEB <No GPI B board>')
if iberr = EOP then witeln (" EQOP <Async |/Oin prg>")
if iberr = ECAP then witeln (' ECAP <No capability>")
if iberr = EFSO then witeln (' EFSO <File sys. error>")
if iberr = EBUS then witeln (' EBUS <Conmmand error>")
if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQthen witeln (' ESRQ <SRQ stuck on>'")
if iberr = ETAB then witeln (' ETAB <Table Overfl ows')
witeln('ibcnt ="', ibcentl);
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0,0);
end;
(*
* Procedure Found
* The Found procedure is called if the Fluke 45 has been
* jdentified as a Listener in the array result. The variable
* fluke is the primary address of the Fluke 45. Ten
* measurenents are read fromthe Fluke 45 and the average
* of the sumis calcul ated
* The halt procedure stops execution of this program
* The exit procedure ternminates this procedure

*)

procedure Found(fl uke:integer);
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begi n

(* Reset the Fluke 45 using the routines Devd ear and Send. *)

(* Devd ear sends the GPIB Sel ected Device C ear (SDC) *)
* message to the Fluke 45. |If the error bit (ERR) is set *)
(* inibsta, call gpiberr with an error nessage. *)

Devd ear (0, fluke);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Devd ear Error');
hal t;
end;

(* Use the routine Send to send the N -488.2 Reset command *)
(* to the Fluke 45. Copy the string into the command array. *)
*

The constant NLend, defined in QPDECL. PAS, instructs *)
(* Send to append a linefeed character with EO asserted to *)
* the end of the nessage. |If the error bit (ERR) is set *)
(* in set inibsta, call gpiberr with an error nessage. *)
sendstr := '*RST';
for i :=1to 4 do
cmd[i] := sendstr[i];

Send(0, fluke, cnmd, 4, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send *RST Error');
hal t;
end;
(* Use the routine Send to send device configuration *)
* commands to the Fluke 45. Instruct the Fluke 45 to *)
(* neasure volts alternating current (VAC) using auto- *)
* ranging (AUTO, to wait for a trigger fromthe GPIB *)
(* interface board (TRIGGER 2), and to assert the | EEE-488 *)
* Service Request signal line, SRQ when the neasurenent *)
(* has been conpleted and the Fluke 45 is ready to send *)
* the result (*SRE 16). Copy the string into the command *)
(* array. If the error bit (ERR) is set, call gpiberr *)
* with an error nessage. *)
sendstr := 'VAC, AUTQ TRIGGER 2; *SRE 16';
for i :=1to 29 do
cmd[i] := sendstr[i];

Send(0, fluke, cnd, 29, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send Setup Error');
hal t;
end,;
(* Initialize the accunul ator of the 10 neasurenents to *)
(* zero. )

sum: = 0.0;



Chapter 2 NI-488.2 Routine Descriptions

(* Establish a FOR loop to read the 10 neasurenents. *)
(* The variable mserves as the counter for the FOR | oop. *)

for m:= 1 to 10 do

begi n
(* Trigger the Fluke 45 by sending the trigger *)
* command (*TRG and request measurement by *)
(* sending the command "VAL1?". Copy the string *)
* into the command array. |f the error bit (ERR) *)
(* is set inibsta, call gpiberr with an error *)
*  message. *)
sendstr := '*TRG VAL1?';
for i :=1to 11 do

cmd[i] := sendstr[i];
Send(0, fluke, cnd, 11, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Trigger Error');
hal t;
end;

(* Wait for the Fluke 45 to assert SRQ neaning it *)

(* is ready with the neasurement. |If SRQis not *)
* asserted within the tineout period, call *)
(* gpiberr with an error nmessage. The tinmeout *)
* period, by default, is 10 seconds. *)

Wai t SRQ( 0, SRQasserted);
if SRQasserted = 0 then
begi n
gpi berr (' Wai t SRQ Error');
hal t;
end;

(* Read the serial poll status byte of the Fluke ¥
* 45. |f the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)

ReadSt at usByt e(0, fluke, statusByte);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' ReadSt at usByte Error');
hal t;
end,

(* Check if the Message Available Bit (bit 4) of ¥

(* the return status is set. If this bit is not *)
* set, print the status byte and call gpiberr *)
(* with an error nessage. *)

if (statusByte and $10) <> $10 then

begi n
gpi berr (' I nproper Status Byte');
witeln('Status byte: ', statusByte);
hal t;

end;
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(* Read the Fluke 45 nmeasurenent. Store the

(* measurenent in the array Reading. The constant *)
(* STOPend, defined in QPDECL.PAS, instructs the *)
(* routine Receive to terninate the read when END *)
(* is detected. |If the error bit (ERR) is set in ¥
ibsta, call the gpiberr with an error nmessage. *)
Receive (0, fluke, Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Receive Error');
hal t;
end;
(* Assign the array Reading to the string buffer. ¥
Renove spaces in buffer. Print the neasurenment. *)
for i:=1to (ibcnt - 1) do
buffer[i] := reading[i];
buffer[0] := chr(ibcnt - 1);
del ete(buffer, ibcnt, maxlen - ibcnt + 1);
witeln(' Reading: ', buffer);
writeln;
(* Convert the neasurenent to its numeric value. *)
If there is an error during the conversion, *)
(* print the index of the character that did not *)
convert and terminate this program If an *)
(* error does not occur during the conversion, add?®)
the value to the accumul ator. )
val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num
end; (* Continue the FOR loop until 10 neasurenents *)
(* are read. *)
(* Print the average of the 10 readings. *)
writeln(' The average of the 10 readings is ', suni10);
end;
(*
* Fi ndFl uke
* The FindFl uke procedure is called fromthe MAIN body of
* this programto determine if the Fluke 45 is a Listener
* on the GPIB.
* The halt procedure stops execution of this program
* The exit procedure term nates this procedure.
« *)

procedure Fi ndFl uke;
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begi n
(* Send the *IDN? command to each device that was found. *)
*  Your board is at address O by default. Your board does *)
(* not respond to *IDN?, so skip it. Load the conmand *)
* into the conmand array. *)
cmd[ 1] = "'*";
cmd[2] :="1";
cnd[3] :='D;
cmd[4] :="'N;
cnd[5] :="'7?";
(* Establish a FORl1oop to determine if the Fluke 45 is a *)
(* Listener on the GPIB. The variable i serves as the *)
* counter of the FOR | oop and as the index to the array *)
(* result. *)
for i :=1to numlisteners do
begi n
(* Send the identification query to each listen *)
(* address in the array result. The constant *)
* NLend, defined in QPDECL. PAS, instructs the *)
(* routine Send to append a |inefeed character *)
* with EO asserted to the end of the nessage. *)
(* If the error bit (ERR) is set in ibsta, call *)
* gpiberr with an error message. *)

Send(0, result[i], cmd, 5, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Send Error');
hal t;
end;

(* Read the nane identification response returned ¥*)
* fromeach device. Store the response in the *)
(* array Reading. The constant STOPend, declared *)
* in QPDECL.PAS, instructs the routine Receive to¥)
(* termnate the read when END is detected. |If *)
* the error bit (ERR) is set in ibsta, call *)
(* gpiberr with an error nessage. *)

Receive(0, result[i], Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Receive Error');
hal t;
end;
(* The low byte of the listen address is the *)
* primary address. Assign the prinmary address *)
of this device to the variable pad. *)

pad := Lo(result[i]);
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(* Assign the array Reading to the string buffer. *)

(* Print the primary address and the name *)
(* identification of the device. *)
buffer := reading;
wite(' The instrunent at address ', pad );
witeln(' is: ', buffer);
(* Determine if the name identification is the *)
* Fluke 45. If it is the Fluke 45, assign pad to?¥*)
(* fluke, print a nessage that the Fluke 45 has *)
* been found, call the procedure Found, and *)
(* return to the MAIN body of the program *)
if buffer = 'FLUKE, 45,' then
begi n
fl uke : = pad;

witeln('**** We found the Fluke 45 ****');
Found(f I uke);
exit;
end;
end; (* End of FOR |oop *)
(* Print a message that the Fluke 45 was not found. *)

witeln('Dd not find the Fluke!")

end;
(*
* MAI N
* *)
BEG N
(* Your board nust be the Controller-In-Charge to find all *)
* Listeners on the GPIB. To acconplish this, the routine *)
(* SendlFCis called. If the error bit (ERR) is set in *)
* ibsta, call gpiberr with an error message. *)

Sendl FC(0) ;

if (ibsta and ERR) <> 0 THEN

begi n
gpi berr (' Sendl FC Error');
hal t;
end;

(* GCreate an array containing all valid GPIB primary *)
* addresses. This array (instrunents) will be given to *)
(* the routine FindLstn to find all Listeners. *)
* The constant NOADDR, defined in QPDECL. PAS, signifies *)
(* the end of the array. *)

for i :=0 to 30 do

instrunents[i] :=1i;

instrunent s[ 31] : = NOADDR
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(* Print a nessage to informthe user that the programis ¥
*

searching for all active Listeners. Find all of the *)
(* Listeners on the bus. Store the listen addresses in the *)
* array result. |If the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)

witeln('Finding all listeners on the bus...");

witeln;

Fi ndLstn (0, instrunents, result, 31);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' FindLstn Error');
hal t;
end;

(* Assign the value of ibcnt to the variable numlisteners. *)
*

The GPIB interface board is detected as a Listener on *)
(* the bus; however, it is not included in the final *)
* count of the nunber of Listeners. Print the nunber *)
(* of Listeners found. *)
numlisteners :=ibcnt - 1;
witeln('No. of instruments found = ', numlisteners);
(* Call the procedure FindFluke to determine if the *)
* Fluke 45 is a Listener on the GPIB. *)
Fi ndFl uke;
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0, 0);
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Turbo Pascal Program —NI-488.2 Routines

PROGRAM TSAMP488( i nput , out put)

uses tpdecl;
const
maxl en = 10; (* Maxi mum |l ength of data array. *)
var
cmd : chuf; (* Array of conmands. cbuf is *)
(* defined in TPDECL. PAS as a *)
* character array. *)
readi ng . cbuf; (* Data received fromthe Fluke *)
(* 45. *)
buffer : string[mexlen];(* Assigned the value of rd. *)
* WIIl be converted to nuneric. *)
sendstr : string[30];(* GPIB command string. *)
instrunents : AddrList; (* Array of prinmary addresses. *)
(* AddrList is defined in *)
* TPDECL. PAS as an integer array.*)
resul t : AddrList; (* Array of |isten addresses. *)
fl uke . integer; (* Primary address of the Fluke *)
(* 45. “)
statusByte : integer; (* Serial poll response byte. *)
m i : integer; (* FOR | oop counters. *)
SRQasserted : integer; (* Set to indicate if SRQ *)
(* asserted. *)
num|isteners: integer; (* Nunber of Listeners on GPIB. *)
pad : integer; (* Prinmary address of Listener. *)
code . integer; (* Procedure VAL paraneter. VAL *)
(* is Turbo Pascal conversion *)
* procedure. *)
num : real; (* Nuneric conversion of Reading. *)
sum : real; (* Accunul ator of neasurenents. *)
(*
* Procedure gpi berr
* The gpiberr procedure notifies you that an N -488.2 routine
* failed by printing an error nessage. The status variable
* ibsta is printed in decinal along with the menoni c neani ng
* of the bit position. The status variable iberr is printed
* in decimal along with the menoni c neaning of the decinal
* value. The status variable ibcnt is printed in decinmal.
*
* The N -488 function ibonl is called to disable the hardware
* and software.
*

*)

procedure gpi berr(nmsg:string);
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begi n
witel n(nsg);
wite('ibsta ="', ibsta,' <');
if ibsta and ERR < O then wite (' ERR);
if ibsta and TIMD < 0 then wite (' TIMJY);
if ibsta and EEND < 0 then wite (' END);
if ibsta and SRQ < O then wite (' SRQ");
if ibsta and RQS < O then wite (' R®E);
if ibsta and CVWL < 0 then wite (' CWL');
if ibsta and LOK < O then wite (' LXK );
if ibsta and REM < O then wite (' REM);
if ibsta and CC < O then wite (' AC)
if ibsta and ATN < O then wite (' ATN);
if ibsta and TACS < 0 then wite (' TACS);
if ibsta and LACS < 0 then wite (' LACS);
if ibsta and DTAS < 0 then wite (' DTAS);
if ibsta and DCAS < 0 then wite (' DCAS);
witeln(' >");
wite('iberr ="', iberr);
if iberr = EDVR then witeln (' EDVR <DCS Error>');
if iberr = ECICthen witeln (" ECIC <Not CIC'");
if iberr = ENOL then witeln (' ENOL <No Listener>');
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARG then witeln (' EARG <Invalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");
if iberr = EABO then witeln (' EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPI B board>");
if iberr = EOP then witeln (" EQOP <Async I/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>");
if iberr = EFSO then witeln (' EFSO <File sys. error>");
if iberr = EBUS then witeln (' EBUS <Conmmand error>');
if iberr = ESTB then witeln (' ESTB <Status byte |ost>");
if iberr = ESRQthen witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibecnt ="', ibentl);
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0,0);
end;
(*
* Procedure Found
* The Found procedure is called if the Fluke 45 has been
* jdentified as a Listener in the array result. The variable
* fluke is the primary address of the Fluke 45. Ten
* neasurenents are read fromthe Fluke 45 and the average of

* o+ X

the sumis cal cul at ed.

The return statenent terminates this procedure.

procedure Found(fl uke:integer);

*)
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begi n

(* Reset the Fluke 45 using the routines DevCl ear and Send. *)

(* Devd ear sends the GPIB Sel ected Device C ear (SDC) *)
* message to the Fluke 45. |If the error bit (ERR) is set *
(* inibsta, call gpiberr with an error nessage. *)

Devd ear (0, fluke);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Devd ear Error');
hal t;
end;

(* Use the routine Send to send the N -488.2 Reset command *)
(* to the Fluke 45. Copy the string into the conmand array. *)
* The constant NLend, defined TPDECL.PAS, instructs Send *)
(* to append a linefeed character with EO asserted to the *)
*

end of the nmessage. |If the error bit (ERR) is set in, %
(* ibsta call gpiberr with an error nessage. *)
sendstr := '*RST';
for i :=1to 4 do
cmd[i] := sendstr[i];

Send(0, fluke, cnmd, 4, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send *RST Error');
hal t;
end;
(* Use the routine Send to send device configuration *)
* commands to the Fluke 45. Instruct the Fluke 45 to *)
(* neasure volts alternating current (VAC) using auto- *)
* ranging (AUTO, to wait for a trigger fromthe GPIB *)
(* interface board (TRIGGER 2), and to assert the *)
* | EEE- 488 Servi ce Request signal line, SRQ *)
(* when the neasurenment has been conpl eted and the Fl uke *)
* 45 is ready to send the result (*SRE 16). Copy the *)
(* string into the command array. |If the error bit (ERR *)
* is set, call gpiberr with an error nessage. *)
sendstr := 'VAC, AUTQ TRIGGER 2; *SRE 16';
for i :=1to 29 do
cmd[i] := sendstr[i];

Send(0, fluke, cnd, 29, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send Setup Error');
hal t;
end,;
(* Initialize the accunul ator of the 10 neasurenents to *)
(* zero. )

sum: = 0.0;
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(* Establish a FOR loop to read the 10 neasurenments. The %)
(* variable mserves as the counter for the FOR | oop. *)

for m:= 1 to 10 do

begi n
(* Trigger the Fluke 45 by sending the trigger *)
* command (*TRG and request a neasurenent by *)
(* sending the conmand "VAL1?". Copy the string ¥
* into the command array. |f the error bit *)
(* (ERR) is set in ibsta, call gpiberr with an *)
* error nessage. *)
sendstr := '"*TRG VAL1?';
for i :=1to 11 do

cmd[i] := sendstr[i];
Send(0, fluke, cnd, 11, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Trigger Error');
hal t;
end;

(* Wait for the Fluke 45 to assert SRQ neaning it *)

(* is ready with the neasurement. |If SRQis not *)
* asserted within the tineout period, call *)
(* gpiberr with an error nmessage. The tinmeout *)
* period by default is 10 seconds. *)

Wai t SRQ(0, SRQasserted);
if SRQasserted = 0 then
begi n
gpi berr (' Wi t SRQ Error');
hal t;
end;

(* Read the serial poll status byte of the Fluke ¥
* 45. |f the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)

ReadSt at usByt e(0, fluke, statusByte);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' ReadSt at usByte Error');
hal t;
end,

(* Check if the Message Available Bit (bit 4) of ¥

(* the return status is set. |If this bit is not *)
* set, print the status byte and call gpiberr *)
(* with an error nessage. *)

if (statusByte and $10) <> $10 then

begi n
gpi berr (' I nproper Status Byte');
witeln('Status byte: ', statusByte);
hal t;

end;
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(* Read the Fluke 45 neasurenent. Store *)
* measurenment in the array Reading. The constant *)
(* STOPend, defined in TPDECL. PAS, instructs the ¥
* routine Receive to termnate the read when END *)
(* is detected. |If the error bit (ERR) is set in ¥
* ibsta, call the gpiberr with an error nessage. ¥*)

Receive (0, fluke, Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Receive Error');
hal t;
end;

(* Assign the array Reading to the string buffer. ¥
* Renove spaces in buffer. Print the nmeasurenent. *)

for i:=1to (ibcnt - 1) do

buffer[i] := reading[i];
buffer[0] := chr(ibcnt - 1);
witeln('Reading: ', buffer);
witeln;

(* Convert the neasurenent to its numeric value. *)
(* If there is an error during the conversion, *)
* terminate this program |f an error does not *)
(* occur during the conversion, add the value to ¥
* the accunul ator. *)

val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num

end; (* Continue the FOR |oop until 10 neasurenents *)
* are read. *)

(* Print the average of the 10 readings. *)
writeln(' The average of the 10 readings is ', suni10);

end;

(*

* Fi ndFl uke

* The FindFl uke procedure is called fromthe MAIN body of

* this programto determine if the Fluke 45 is a Listener

* on the GPIB.

*

* The halt procedure stops execution of this program

*

* The exit procedure term nates this procedure.

*

*)

procedure Fi ndFl uke;
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begi n

(* Send the *IDN? command to each device that was found. *)
*  Your board is at address O by default. Your board does *)
(* not respond to *IDN?, so skip it. Load the command into *)
*

the command array. *)
cmd[ 1] = "'*";
cmd[2] :="1";
cnd[3] :='D;
cmd[4] :="'N;
cnd[5] :="'7?";
(* Establish a FOR loop to deternmine if the Fluke 45 is a %
(* Listener on the GPIB. The variable i serves as the *)
* counter of the FOR | oop and as the index to the array *)
(* result. *)
for i :=1to numlisteners do
begi n
(* Send the identification query to each listen *)
(* address in the array result. The constant *)
*  NLend, defined in TPDECL. PAS, instructs the *)
(* routine Send to append a |linefeed character *)
* with EO asserted to the end of the message. *)
(* If the error bit (ERR) is set in ibsta, call *)
* gpiberr with an error message. *)

Send(0, result[i], cnd, 5, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Error');
hal t;
end;

(* Read the nane identification response returned ¥
* fromeach device. Store the response in the *)
(* array Reading. The constant STCOPend, declared *)
* in TPDECL. PAS, instructs the routine Receive to?*)
(* termnate the read when END is detected. If the?)
* error bit is set in ibsta, call gpiberr with an *)
(* error nessage. *)

Receive(0, result[i], Reading, 10, STCPend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Receive Error');
hal t;
end,
(* The low byte of the listen address is the *)
(* primary address. Assign the primary address of *)
* this device to the variable pad. *)

pad := Lo(result[i]);
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(* Assign the array Reading to the string buffer. *)

(* Print the primary address and the name *)
(* identification of the device. *)
buffer := reading;
wite(' The instrunent at address ', pad);
witeln(' is: ', buffer);
(* Determine if the nane identification is the )
*

Fluke 45. If it is the Fluke 45, assign the *)
(* prinmary address to fluke, print a nessage that *)
* the Fluke 45 has been found, call the procedure?®)
(* Found, return to the MAIN body of the program *)

if buffer = 'FLUKE, 45,' then
begi n
fluke : = pad,
witeln('**** We found the Fluke 45 ****");,
Found(f | uke);
exit;
end;

end; (* End of FOR |l oop *)
(* Print a nessage that the Fluke 45 was not found. *)

witeln('Dd not find the Fluke!")

end;
(*
* MAI N
* *)
BEG N
(* Your board nust be the Controller-In-Charge to find all *)
* Listeners on the GPIB. To acconplish this, the routine *)
(* SendlFCis called. |If the error bit (ERR) is set in *)
* ibsta, call gpiberr with an error message. *)

Sendl FC(0) ;

if (ibsta and ERR) <> 0 THEN

begi n
gpi berr (' Sendl FC Error');
hal t;
end;

(* GCreate an array containing all valid GPIB primary *)
* addresses. This array (instrunents) will be given to the *)
(* routine FindLstn to find all Listeners. The constant *)
*  NOADDR, defined in TPDECL. PAS, signifies the end of the *)
(* array. *)

for i := 0 to 30 do

instrunents[i] :=1i;

instrunent s[ 31] : = NOADDR
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(* Print a nessage to tell the user that the programis *)
* searching for all active Listeners. Find all of the *)
(* Listeners on the bus. Store the listen addresses in *)
* the array result. |If the error bit (ERR) is set in *)
(* ibsta, call gpiberr with an error nessage. *)
witeln('Finding all listeners on the bus...");
witeln;

Fi ndLstn (0, instrunents, result, 31);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' FindLstn Error');
hal t;
end;

(* Assign the value of ibcnt to the variable numlisteners. *)
*

The GPIB interface board is detected as a Listener on *)
(* the bus; however, it is not included in the final count *)
* of the nunber of Listeners. Print the nunber of *)
(* Listeners found. *)
numlisteners :=ibcnt - 1;
witeln('No. of instruments found = ', numlisteners);
(* Call the procedure FindFluke to determine if the *)
* Fluke 45 is a Listener on the GPIB. *)
Fi ndFl uke;
(* Call the ibonl function to disable the hardware and *)
(* software. *)
i bonl (0, 0);
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Turbo Pascal for Windows Program — NI-488.2 Routines
PROGRAM WBAMP488( i nput , out put ) ;
uses wincrt, tpwgpib;

const
flukenane : array [0..10] of char = 'FLUKE, 45,";

var
cmd : PChar; (* Comands sent to *)
(* the Fluke 45. *)
readi ng : array[0..10] of char; (* Data received from *)
(* the Fluke 45. *)
instrunents : AddrlList; (* Array of prinary *)
(* addresses. *)
(* AddrList is defined *)
(* in TPWGPI B. PAS )
(* as an integer array. *)
resul t : AddrLi st; (* Array of listen *)
(* addresses. *)
fluke . integer; (* Primary address of *)
(* the Fluke 45. *)
stat usByte . integer; (* Serial poll response *)
(* byte. *)
m i . integer; (* FOR | oop counters. *)
SRQasserted : integer; (* Set to indicate if *)
(* SRQ asserted. *)
num|isteners: integer; (* Nunber of listeners ¥
(* on GPIB. *)
pad ;. integer; (* Primary address of *)
(* listener. *)
code . integer; (* Procedure VAL *)
(* parameter. VAL is *)
(* Turbo Pascal *)
(* conversion procedure. *)
num : real; (* Nunmeric conversion *)
(* of READI NG *)
sum : real; (* Accumul ator of *)
(* measurenents. *)
(*
* Procedure GPlI BERR
* This procedure will notify you that a N -488.2 function
* failed by printing an error nessage. The status variable
* |BSTA will be printed in decinmal along with the menonic
* meaning of the bit position. Thestatus variable IBERR will
* Dbe printed in decimal along with the menoni ¢ nmeani ng of
* the decimal value. The status variable IBCNTL will be
* printed in decinal
*
* The N -488 function IBONL is called to disable the hardware
* and software.
*

*)

procedure gpi berr(nmsg: string)
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begi n
witel n(nsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR <> 0 then wite (

if ibsta and TIMD <> 0 then wite (

if ibsta and EEND <> then wite (

if ibsta and SRQ <> 0 then wite (

if ibsta and RS <> then wite ( ;
if ibsta and CWL <> 0 then wite (' CWPL');
if ibsta and LOK <> then wite (' LOK);
if ibsta and REM <> 0 then wite (' REM);
if ibsta and CIC <> then wite (' CIC);
if ibsta and ATN <> 0 then wite (' ATN);
if ibsta and TACS <> then wite (' TACS);
if ibsta and LACS <> 0 then wite (' LACS);
if ibsta and DTAS <> then wite (' DTAS);
if ibsta and DCAS <> 0 then wite (' DCAS);
witeln(' >');

[eNeololooolooNo oo N

wite('iberr ="', iberr);
if iberr = EDVR then witeln (' EDVR <DCS Error>');
if iberr = ECIC then witeln (' ECIC <Not C C');
if iberr = ENOL then witeln (' ENOL <No Listener>');
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARG then witeln (' EARG <Invalid argument>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");
if iberr = EABO then witeln (' EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPIB board>');
if iberr = EOP then witeln (' EOP <Async I/Oin prg>');
if iberr = ECAP then witeln (' ECAP <No capability>");
if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');
if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibentl);
(* Call the IBONL function to disable the hardware and *)
(* software. *)
i bonl (0, 0);

end;
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(*

* Procedure FOUND

* This procedure is called if the Fluke 45 has been identified
* as a listener in the array RESULT. The variable FLUKE is

* the primary address of the Fluke 45. Ten neasurenents are
* read fromthe Fluke 45 and the average of the sumis

* cal cul at ed.

*

* The HALT procedure stops execution of this program

*

* The EXIT procedure term nates this procedure.

* *)
procedure Found(fl uke:integer);

begi n

(* Reset the Fluke 45 using the subroutines Devd ear and *)
*  Send. )

(* DevCear will send the GPIB Sel ected Device O ear (SDC) *)
(* nessage to the Fluke 45. |If the error bit ERRis set *)
* in I BSTA, call GPIBERR with an error nessage. *)

Devd ear (0, fluke);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' DevCO ear Error');
hal t;
end;

(* Use the subroutine Send to send the 488.2 Reset command *)
* to the Fluke 45. The constant NLend, defined TPWGPI B. PAS, *)

(* instructs Send to append a |inefeed character with EQ *)

* asserted to the end of the nessage. |If the error bit ERR *)

(* is set in IBSTA call GPIBERR with an error nessage. *)
cmd = ' *RST';

Send(0, fluke, cnd®, 4, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send *RST Error');
hal t;
end;
(* Use the subroutine Send to send device configuration *)
* commands to the Fluke 45. Instruct the Fluke 45 to *)
(* neasure volts alternating current (VAC) using auto- *)
* ranging (AUTO, to wait for a trigger fromthe GPIB *)
(* interface board (TRIGGER 2), and to assert the | EEE-488 *)
* Service Request signal line, SRQ when the neasurenent *)
(* has been conpleted and the Fluke 45 is ready to send the ¥
* result (*SRE 16). |If the error bit ERRis set, call *)

(* GPIBERR with an error nessage. *)
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cmd 1= 'VAC, AUTO TRIGGER 2; *SRE 16';
Send(0, fluke, cmd®, 29, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send Setup Error');
hal t;
end;
(* Initialize the accunul ator of the 10 neasurenents to *)
* zero. *)
sum := 0.0;
(* Establish FOR loop to read the 10 neasurenments. The *)
(* variable mwll serve as the counter for the FOR | oop. *)

for m:=1 to 10 do

begi n
(* Trigger the Fluke 45 by sending the trigger *)
(* command (*TRG and request neasurenent by *)
* sending the command "VAL1?". |If the error bit *)
(* ERRis set in IBSTA call GPIBERR with an error *)
*  npessage. *)
cnd = "*TRG VAL1?';

Send(0, fluke, cnd”, 11, NLend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Send Trigger Error');
hal t;
end;

(* Wait for the Fluke 45 to assert SRQ neaning it *)

(* is ready with the nmeasurenent. |f SRQ is not *)
* asserted within the tinmeout period, call GPlBERR ¥
with an error nmessage. The tineout period by *)
default is 10 seconds. )

Wi t SRQ( 0, SRQasserted);
if SRQasserted = 0 then
begi n
gpi berr (' Wai t SRQ Error');
hal t;
end;

(* Read the serial poll status byte of the Fluke *)
* 45, |f the error bit ERRis set in IBSTA call *)
(* GPIBERR with an error nessage. *)

ReadSt at usByt e(0, fluke, statusByte);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' ReadSt at usByte Error');
hal t;
end,
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(* Check if the Message Available Bit (bit 4) of *)
*

the return status is set. If this bit is not *)
set, print the status byte and call GPIBERR with *)
an error nessage. *)

if (statusByte and $10) <> $10 then
begi n
gpi berr (' I nproper Status Byte');
witeln('Status byte: ', statusByte);
hal t;
end;

(* Read the Fluke 45 neasurenent. Store *)
* measurenment in the array READING The constant *)
(* STOPend, defined in TPWGEPIB. PAS, instructs the ¥
* subroutine Receive to term nate the read when *)
(* ENDis detected. If the error bit ERRis set in?*)
* |BSTA, call the GPIBERR with an error nessage. *)

Receive (0, fluke, Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Receive Error');
hal t;
end;

(* Renpve Spaces in READING Print the neasurenent. *)

readi ng[ibcnt-1] := #0;

witeln(' Reading: ', reading);
writeln;
(* Convert the nmeasurenment to its nuneric val ue. *)
* |f there is an error during the conversion, *)
(* print the index of the character that did not *)
* convert and terminate this program |f an error *)
does not occur during the conversion, add the *)
value to the accunul ator. )

val (readi ng, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num

end; (* Continue FOR |oop until 10 neasurenents are read. *)
(* Print the average of the 10 readings. *)
witeln(' The average of the 10 readings is ', sunf10);

end;
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(*
* PROCEDURE FI NDFLUKE
*
* This procedure is called fromthe MAIN body of this program
* to determine if the Fluke 45 is a |istener on the GPIB.
*
* The HALT procedure stops execution of this program
*
* The EXIT procedure term nates this procedure.
* *)
procedure Fi ndFl uke;
begi n
(* Send the *IDN? command to each of the devices that was *)
* found. Your board is at address O by default. Your *)
(* board does not respond to *IDN?, so skip it. *)
* Establish FOR loop to deternine if the Fluke 45 is a *)
(* listener on the GPIB. The variable i will serve as the ¥
* counter of the FOR |loop and as the index to the array *)
(* RESULT. *)
for i :=1to numlisteners do
begi n
(* Send the identification query to each listen *)

(* address in the array RESULT. The constant NLend, *)
* defined in TPWGPI B. PAS, instructs the subroutine *)

(* Send to append a linefeed character with EQ *)

* asserted to the end of the nmessage. |f the error *)
bit is set in IBSTA call GPIBERR with an error *)
message. *)
cmd = "*|DN?';

Send(0, result[i], cmd®, 5, NLend);
if (ibsta and ERR) <> 0 then

begi n
gpi berr (' Send Error');
hal t;
end,
(* Read the nanme identification response returned *)
(* fromeach device. Store response in the array *)
* READING The constant STOPend, declared in *)

(* TPWGPIB. PAS, instructs the subroutine Receive to *)
* terminate the read when END is detected. |If the ¥
(* error bit is set in IBSTA call GPIBERR with an *)
* error nessage. *)

Receive(0, result[i], Reading, 10, STOPend);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' Receive Error');
hal t;
end;
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(* The low byte of the listen address is the primary *)
* address. Assign the variable PAD the primary *)
address of this device. *)

pad := Lo(result[i]);

(* Print the prinary address and the nane *)
* identification of the device. *)
witeln(' The instrument at address ', pad ,
" is: ', reading);
(* Determine if the nane identification is the *)
*

Fluke 45. If it is the Fluke 45, assign PADto %)
(* FLUKE, print nessage that the Fluke 45 has been *)
* found, call the procedure FOUND, return to MAIN %)

(* body of the program *)
if reading = flukenane then
begi n
fluke : = pad,

witeln('**** W found the Fluke 45 ****');
Found(f 1 uke);
exit;
end,
end; (* End of FOR |oop *)
(* Print message the Fluke 45 was not found. *)

witeln('Dd not find the Fluke!")

end;
(*
* MAI N
* *)
BEG N
(* Your board needs to be the Controller-In-Charge in order ¥
* to find all listeners on the GPIB. To acconplish this, *)
(* the subroutine SendlIFCis called. |If the error bit ERR ¥
* is set in IBSTA, call GPIBERR with an error nessage. *)
Sendl FC(0) ;
if (ibsta and ERR) <> 0 THEN
begi n
gpi berr (' Sendl FC Error');
hal t;

end;
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(* GCreate an array containing all valid GPIB primary *)
* addresses. This array (INSTRUMVENTS) will be given to *)
(* the subroutine FindLstn to find all listeners. The *)
* constant NOADDR, defined in TPWEPIB. PAS, signifies the %)
(* end of the array. *)

for i := 0 to 30 do

instrunents[i] :=1i;
instrunent s[ 31] : = NOADDR

(* Print nessage to tell user that the programis searching ¥
* for all active listeners. Find all of the listeners on *)
(* the bus. Store the listen addresses in the array RESULT. *)
* |f the error bit ERRis set in IBSTA call GPIBERR with *)
(* an error nessage. *)

witeln('Finding all listeners on the bus...");
witeln;

Fi ndLstn (0, instrunents, result, 31);
if (ibsta and ERR) <> 0 then
begi n
gpi berr (' FindLstn Error');
hal t;
end;

(* Assign the value of IBCNT to the variable NUM LI STENERS. *)
*

The GPIB interface board is detected as a |istener on *)
(* the bus; however, it is not included in the final count *)
* of the number of listeners. Print the nunber of *)
(* listeners found. *)

numlisteners :=ibcnt - 1;

witeln('No. of instruments found = ', numlisteners);

(* Call the procedure FINDFLUKE to determine if the Fluke 45 *)
*

is alistener on the GPIB. *)
Fi ndFl uke;
(* Call the IBONL function to disable the hardware and *)
(* software. *)
i bonl (0, 0);
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NI-488 Function Descriptions

This chapter contains a detailed description of each NI-488 function with
examples. The descriptions are listed aphabetically for easy reference.

© National Instruments Corp. 31 Pascal



NI-488 Function Descriptions Chapter 3

IBASK IBASK

Purpose:  Return information about software configuration parameters.

Format: i bask (ud, option, val ue)

ud represents a GPIB interface board or adevice. The selected configuration
itemisreturned in the integer specified by value. Table 3-1 and Table 3-2 list
the valid configurations parameter optionsfor i bask.

Table 3-1. ibask Board Configuration Parameter Options

Options Options
(Congtants) (Values) Returned I nformation

IbaPAD $0001 | The current primary address of the board.
Seei bpad.

IbaSAD $0002 | The current secondary address of the
board.
Seei bsad.

IbaTMO $0003 | The current 1/0O timeout of the board.
Seei bt no.

IbaEOT $0004 | zero=The GPIB EOQI lineis not asserted
at the end of awrite operation.
non-zero = EOI is asserted at the end of a
write.
Seei beot .

IbaPPC $0005 | Thecurrent parallel poll configuration
information of the board. Seei bppc.

(continues)
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NI-488 Function Descriptions

(continued) IBASK

Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaAUTOPOLL

$0007

zero = Automatic seria pollingis
disabled.

non-zero = Automatic serial pollingis
enabled.

Refer to the NI-488.2 user manua for
more information about automatic serial
polling.

IbaCICPROT

$0008

zero = The CIC protocol is disabled.
non-zero = The CIC protocol is enabled.

Refer to the NI-488.2 user manual for
more information about device-level cals
and bus management.

IbalRQ

$0009

zero = Interrupts are not enabled.
non-zero = Interrupts are enabled.

IbaSC

$000A

zero = The board is not the GPIB System
Controller.

non-zero = The board is the System
Controller.

Seei brsc.

IbaSRE

$000B

zero = The board does not automatically
assert the GPIB REN line when it
becomes the System Controller.

non-zero = The board automatically
asserts REN when it becomes the System
Controller.

Seei brsc andi bsre.

© National Instruments Corp.
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Chapter 3

(continued) IBASK

Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

|baEOSrd

$000C

zero = The EOS character isignored
during read operations.

non-zero = Read operation is terminated
by the EOS character.

Seei beos.

IbaEQOSwrt

$000D

zero = The EQI lineis not asserted when
the EOS character is sent during awrite
operation.

non-zero = The EOI line is asserted when
the EOS character is sent during awrite
operation.

Seei beos.

IbaEOScmp

$000E

zero = A 7-hit compare is used for all
EOS comparisons.

non-zero = An 8-bit compare is be used
for all EOS comparisons.

Seei beos.

IbaEOSchar

$000F

The current EOS character of the board.
Seei beos.

|baPP2

$0010

zero = The board isin PP1 mode-remote
parallel poll configuration.

non-zero = The board isin PP2 mode-
local parale poll configuration.

Refer to the NI-488.2 user manual for
more information about parallel polls.

Pascal

(continues)
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(continued) IBASK

Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaTIMING

$0011

The current bus timing of the board.

1 =Normal timing (T1 delay of 2 us.)

2 = High speed timing (T1 delay of
500 ns.)

3 =Very high speed timing (T1 delay of
350 ns.)

IbaDMA

$0012

zero = The board will not use DMA for
GPIB transfers.

non-zero = The board will use DMA for
GPIB transfers.

Seei bdna.

IbaReadAdjust

$0013

0 = Read operations do not have pairs of
bytes swapped.

1 = Read operations have each pair of
bytes swapped.

IbaWriteAdjust

$0014

0 = Write operations do not have pairs of
bytes swapped.

1 = Write operations have each pair of
bytes swapped.

|baEventQueue

$0015

zero = The event queueis disabled.
non-zero = The event queue is enabled.
Seei bevent .
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Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaSpolIBit

$0016

zero=The SPOLL bitof i bst a is
disabled.

non-zero = The SPOLL bit of i bst a is
enabled.

See the NI-488.2 user manual for
information about Talker/Listener
applications.

IbaSendLLO

$0017

zero = The GPIB LLO command is not
sent when adeviceis put online-i bf i nd
or i bdev.

non-zero = The LLO command is sent.

IbaPPol | Time

$0019

0 = The board uses the standard duration
(2 ps) when conducting a parallel poll.

1to 17 = The board uses a variable length
duration when conducting a paralel poll.
The duration values correspond to the

i bt mo timing values.

IbaEndBitlsNormal

$001A

zero=The END bit of i bst a isset only
when EOI or EOI plusthe EOS character
isreceived. If the EOS character is
received without EOI, the END hit is not
Set.

non-zero = The END bit is set whenever
EQI, ECS, or EOI plus EOS is received.

Pascal
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Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaHSCableLength

$001F

0 = High-speed data transfer (H$488) is
disabled.

1to 15 = High-speed data transfer
(H$488) is enabled. The number returned
represents the number of meters of GPIB
cable in your system.

See the NI-488.2 user manual for

information about high-speed data
transfers (HS488).

IbaBaseAddr

$0201

The base 1/0 address of the board.

IbaDmaChannel

$0202

The DMA channel that the board is
configured to use. |If the board is not
configured to use DMA, the error ECAP
isreturned.

IbalrgLevel

$0203

Theinterrupt level that the board is
configured to use. |If the board is not
configured to use interrupts, the error
ECAP isreturned.

IbaBaud

$0204

If your GPIB interface is GPIB-232CT -A,
then this option returns the baud rate that

the NI-488.2 software is configured to uss
when communicating with the interface.

I baParity

$0205

If your GPIB interfaceis GPIB-232CT-A,
then this option returns the parity that the
NI-488.2 software is configured to use
when communicating with the interface.
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Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaStopBits

$0206

If your GPIB interface is GPIB-232CT-A,
then this option returns the number of
stop bits that the NI1-488.2 software is
configured to use when communicating
with the interface.

IbaDataBits

$0207

If your GPIB interfaceis GPIB-232CT-A,
then this option returns the number of
data bits that the NI1-488.2 software is
configured to use when communicating
with the interface.

IbaComPort

$0208

If your GPIB interfaceis GPIB-232CT-A,
then this option returns the COM port
number that the NI-488.2 softwareis
configured to use when communicating
with the interface.

IbaComlrgLevel

$0209

If your GPIB interfaceis GPIB-232CT-A,
then this option returns the interrupt level
that the NI-488.2 software is configured
to use when communicating with your
computer seria port. If the softwareis not
directly accessing the seria port, the error
ECAP s returned.

Pascal
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Table 3-1. ibask Board Configuration Parameter Options (continued)

Options
(Constants)

Options
(Values)

Returned Information

IbaComPortBase

$020A

If your GPIB interface is GPIB-232CT-A,
then this option returns the base I/0
address that the NI-488.2 softwareis
configured to use when communicating
with your computer serial port. If the
softwareis not directly accessing the
serial port, the error ECAP is returned.

IbaSingleCycleDma

$020B

If your GPIB interfaceisan AT-GPIB,
then this option returns the DMA transfer
mode that the NI-488.2 software is
configured to use when performing DMA
transfers.

zero = demand mode DMA
non-zero = single cycle DMA

See your getting started manual for more
information.

IbaSocketNumber

$020C

If your GPIB interface is PCMCIA-GPIB,
this option returns the number of the
socket where the interface is inserted.
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Table 3-2. ibask Device Configuration Parameter Options

Options
(Congtants)

Options
(Values)

Returned I nformation

IbaPAD

$0001

The current primary address of the device,
Seei bpad.

IbaSAD

$0002

The current secondary address of the
device.
Seei bsad.

IbaTMO

$0003

The current I/O timeout of the device.
Seei bt no.

IbaEOT

$0004

zero = The GPIB EOI lineis not asserted
at the end of awrite operation.

non-zero = EQI is asserted at the end of a
write operation.

Seei beot .

IbaREADDR

$0006

zero = NO unnecessary addressing is
performed between device-level read and
write operations.

non-zero = Addressing is always
performed before adevice-level read or
write operation.

Seei beot .

IbaEOSrd

zero = The EOS character isignored
during read operations.

non-zero = Read operation is terminated
by the EOS character.

Seei beos.
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Table 3-2. ibask Device Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Returned I nformation

|baEOSWrt

$000D

zero = The EQI lineis not asserted when
the EOS character is sent during awrite
operation.

non-zero = The EOI line is asserted when
the EOS character is sent during awrite
operation.

Seei beos.

I1baEOScmp

$000E

zero = A 7-hit compare is used for all
EOS comparisons.

non-zero = An 8-bit compare is used for
al EOS comparisons.

Seei beos.

IbaEOSchar

$000F

The current EOS character of the device.
Seei beos.

IbaReadAdjust

$0013

0 = Read operations do not have pairs of
bytes swapped.

1 = Read operations have each pair of
bytes swapped.

IbaWriteAdjust

$0014

0 = Write operations do not have pairs of
bytes swapped.

1 = Write operations have each pair of
bytes swapped.
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Table 3-2. ibask Device Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Returned I nformation

IbaSPoll Time

$0018

The length of time the driver waitsfor a
serial poll response when polling the
device. Thelength of timeis represented
by thei bt mo timing values.

IbaEndBitIsNormal

$001A

zero=The END bit of i bst a is set only
when EOI or EOI plusthe EOS character
isreceived. If the EOS character is
received without EOI, the END bit is not
St

non-zero = The END bit is set whenever
EQI, ECS, or EOI plus EOS is received.

[baUnAddr

$001B

zero = The GPIB commands Untalk
(UNT) and Unlisten (UNL) are not sent
after each device-level read and write
operation.

non-zero = The UNT and UNL
commands are sent after each
device-level read and write operation.

IbaBNA

$0200

Theindex of the GPIB access board used
by the given device descriptor.

Pascal
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Purpose:  Change access board of device.
Format: i bbna (ud, bnane)

ud representsadevice. bnane isthe new access board to be used in all
device cadlsto that device. For MS-DOS Pascal bnanme isof type nbuf as
defined in the declaration files. For Turbo Pascal for Windows, bnane is of
type PChar .

i bbna isneeded only to alter the board assignment from its configuration
setting. The assigned board is used in all subsequent device functions used
with that device until i bbna iscalled again, i bonl ori bfi nd iscaled, or
the system is restarted.

Device Function Example:

Associate the device dvmwith the interface board GPI BO.

M S-DOS Pascal
var devnane, bdnane : nbuf;
dvm : integer;
devnane := ' DVM '
dvm : = i bfind (devnane);
(* Set GPIBO as the access board for device dvm *)
bdnane := '"GPIBO ‘';

i bbna (dvm bdnarne) ;

Turbo Pascal for Windows

var devnane, bdnane : PChar;

dvm : integer;
devnane := 'DVM;
dvm : = i bfind (devnane);
(* Set GPIBO as the access board for device dvm *)
bdname := ' GPI BO';

i bbna (dvm bdnane) ;
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Purpose:  Become Active Controller.
Format: i bcac (ud,v)

ud represents an interface board. If v is zero, the GPIB board takes control
immediately (asynchronously); otherwise, the GPIB board takes control
synchronously with respect to data transfer operations.

To take control synchronously, the GPIB board asserts the ATN signal
without the transfer of corrupting data. If adata handshake isin progress, the
take control action is postponed until the handshake is complete; if a
handshake is not in progress, the take control action is doneimmediately.
Synchronous take control is not guaranteed if ani brd ori bwrt operation
completed with atimeout error.

Asynchronous take control should be used in situations where it appears
impossible to gain control synchronoudly (for example, after atimeout error).

It is generally not necessary to usethe i bcac function in most applications.
The GPIB board automatically takes control in functions such asi bend and

i brpp.
The ECIC error results if the GPIB board is not Controller-In-Charge (CIC).
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Board Function Examples:

1. Take control immediately without regard to any data handshake in

progress.

var brdO : integer;

i bcac (brdo, 0); (* ibsta should show *)
(* that the interface *)
(* board is now CAC *)
(* (AdCwith ATN) *)

2. Take control synchronously and assert ATN following aread operation.
M S-DOS Pascal

var rd : cbuf;

bdname : nbuf;

brdo . integer;
bdnane := 'GPIBO ';
br dO = ibfind (bdnane);
ibrd (brdo,rd, 255);
i bcac (brdo,1);

Turbo Pascal for Windows

var rd : array[0..256] of char;
bdname : PChar;
br do : integer;

bdnanme := ' GPIBO';

br do = ibfind (bdnane);

ibrd (brdo, rd, 255);

i bcac (brdo, 1);
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Purpose:  Clear specified device.

Format: i bclr (ud)

ud represents a device.

Thei bcl r function clearsthe internal or device functions of a specified
device. i bcl r calstheboard functioni bcnd to send each of the following
commands using the designated access board:

*  Tak address of access board

*  Unlisten (UNL)

e Listen address of the device

e Secondary address of the device, if applicable

e Sdlected Device Clear (SDC)

Other command bytes may be sent as necessary.

Device Function Example:

Clear thedevicevntr.

M S-DOS Pascal

var devnane : nbuf;

vntr : integer;
devnane : = 'DEV3 -
vntr = ibfind (devnane);
ibclr (vntr); (* clear voltneter *)

(* open voltneter *)

Turbo Pascal for Windows

var devnane : PChar;
vntr : integer;
devnane := 'DEV3'; (* open vol tmeter *)
vntr = ibfind (devnane);
ibclr (vntr); (* clear voltneter *)
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Purpose:  Send GPIB command messages.
Format: i bcnd (ud, cnd, cnt)

ud represents an interface board. The pre-allocated array cnd containsthe
commands to be sent over the GPIB. c¢nt isthe number of commands sent.
Thecnt vaueisof typei nt eger 4 in Microsoft Pascal, and of type

| ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
Thecnt valueisof typei nt eger inIBM Pascal.

Thei bend function is used to transmit interface messages (commands) over
the GPIB. These commands are listed in Appendix A. Thei bcnd function
is also used to pass GPIB control to another device. Thisfunction is not used
to transmit programming instructions to devices. Programming instructions
aretransmitted with thei br d andi bwrt functions.

Thei bcnd operation terminates on any of the following events:

¢ All commands are successfully transferred.

e Anerror isdetected.

e Thetimelimit is exceeded.

e A Take Control (TCT) command is sent.

e Anlnterface Clear (IFC) message is received from the System
Controller.

The transfer count may be less than the requested count on any of the
terminating events listed above except the first.

An ECIC error resultsif the GPIB board is not CIC. If the GPIB board is not
Active Controller, it takes control and asserts ATN before sending the
command bytes. The GPIB board remains Active Controller after sending the
command bytes.

In the examples that follow, GPIB commands and addresses are coded as

printable ASCII characters. If values correspond to printable ASCII
characters, it is ssimplest to use the ASCII characters corresponding to a
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numeric value. Refer to Appendix A for ASCII characters and corresponding
numeric values.

Board Function Examples:
1 Unaddressall Listenerswith the Unlisten (UNL or ASCII ?) command

and address a Talker at hex 46 (ASCII F) and a Listener at hex 31
(ASCII 1).

Pascal

var cnmd : cbhuf;

crd[1] = chr(UNL); (* GPIB Unlisten conmand *)
cd[2] :="'F; (* tal k address *)
cmd[3] :="'1"; (* listen address *)

i bcnd (brdo, crrd 3);

Turbo Pascal for Windows

var cnd : PChar;
cmd ="' ?F1';
i bcnd (brdo, cnd®, 3);

2. Same as Example 1, except the Listener has a secondary address of hex
6E (ASCII n).

Pascal

var cnmd : cbuf;

cmd[1] := chr(UNL); (* GPIB Unlisten conmand *)
cmd[ 2] = ; (* tal k address *)
crd[ 3] =" 1' ; (* listen address *)
cmd[4] :='n' (* secondary address *)

i bcnd (brdo, crml 4);

Turbo Pascal for Windows
var cnd : PChar;

cmd = "'?Fln';
i bcnd (brdo, cnd?, 4);
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3. Clear all GPIB devices (that is, reset internal functions) with the Device
Clear (DCL or hex 14) command.

Pascal

var cnmd : chuf;
cmd[1] := chr(DCL);
i bcnd (brdO, cnd, 1);

Turbo Pascal for Windows

var cnd : PChar;
cnd = #14;
i bcnd (brdo, cnd®, 1);

4. Clear two devices with listen addresses of hex 21 (ASCII 1) and hex 28
(ASCII ( [left parenthesis] ) with the Selected Device Clear (SDC or hex

04) command.

Pascal

var cnmd : cbhuf;

cnd[1] := chr(UN\L); (* GPIB Unlisten conmand *)
cd[2] :="1"; (* First listen address *)
crd[3] =" ("; (* Second listen address *)
cnd[ 4] := chr(SDO); (* Sel ected Device d ear *)

i bcnd (brdO, cnd, 4);

Turbo Pascal for Windows
var cnd : PChar;

cnd ;= "?1('#04,;
i bcnd (brdo, cmd?, 4);
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5. Trigger any devices previously addressed to listen with the Group
Execute Trigger (GET or hex 08) command.

Pascal

var cnmd : chuf;
cmd[ 1] := chr (CET);
i bcnd (brdO, cnd, 1);

Turbo Pascal for Windows

var cnd : PChar;
cnd ;= #08;
i bcnd (brdo, cnd?, 1);

6. Unaddressall Listenersand seria poll a device at talk address hex 52
(ASCII R) using the Serial Poll Enable (SPE or hex 18) and Seria Poll
Disable (SPD or hex 19) commands (the GPIB board listen addressis
hex 20 or ASCII space).

Pascal

var rd, cnd : cbuf;

cmd[ 1] := chr(UNL); (* GPIB Unlisten conmand *)
cnmd[2] :="'R; (* talk address *)
cd[3] =" " (* l'isten address *)
cnd[ 4] := chr(SPE); (* Serial Poll Enable *)

i bcnd (brdoO, cnd, 4);
ibrd (brdo,rd,1);

(* After checking the status byte in rd, *)
(* disable this device and unaddress it with *)
(* the Untalk (UNT or ASCII _) command before *)
(* polling the next one. *)
cnd[ 1] := chr(SPD); (* Serial Poll Disable *)
cmd[ 2] := chr (UNT); (* GPIB Untal k comrand *)

i bcnd (brdo, cnd, 2);
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Turbo Pascal for Windows

var rd : array[1l..10] of char;
cnd : PChar;

cmd = "'?R ' #18;

i bcnd (brdo, cnd”, 4);

ibrd (brdo,rd,1);

(* After checking the status byte in rd, *)
(* disable this device and unaddress it with *)
(* the Untalk (UNT or ASCII _) command before *)
(* polling the next one. *)
cmd = #19' '

i bend (brdo, cmd?, 2);
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Purpose:  Send commands asynchronously from string.
Format: i bcnda (ud, cnd, cnt)

ud represents an interface board. The pre-allocated array cnd containsthe
commands to be sent over the GPIB. c¢nt isthe number of commands sent.
Thecnt vaueisof typei nt eger 4 in Microsoft Pascal, and of type

| ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows.
Thecnt valueisof typei nt eger inIBM Pascal.

Thei bcnda function is used to transmit interface messages (commands)
over the GPIB. These commands arelisted in Appendix A. Thei bcnda
function can also be used to pass GPIB control to another device. This
function is not used to transmit programming instructions to devices. These
instructions and other device-dependent information are transmitted with the
i brd andi bwt functions.

Usei benda instead of i bend if the application program must perform
other functions while processing the GPIB command. i bcnda returns
immediately after starting the 1/0 operation.

The three asynchronous 1/0 calls (i bcnda , i brda,and i bwta) are
designed to alow an application to perform other functions (non-GPIB
functions) while processing the I/0. Once an asynchronous 1/0O call has been
initiated, further GPIB calls involving the device or access board are not
alowed until the 1/0 has completed and the GPIB driver and the application
have been resynchronized.
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Resynchronization can be accomplished by using one of the following three
functions:

Note: Resynchronization is successful only if the i bst a returned contains
CMPL.

e ibwait (mask
contains CMPL) - Thedriver and application are synchronized.

e ibstop - Theasynchronous /O is canceled, and the driver
and application are synchronized.

e ibonl - Theasynchronous /O is canceled, the interface has
been reset, and the driver and application are
synchronized.

The only other GPIB call that is allowed during asynchronous I/O isthe
i bwai t function (mask isarbitrary). Any other GPIB call involving the
device or access board returns the EOIP error.

An ECIC error resultsif the GPIB board isnot CIC. If the GPIB board is not
Active Controller, it takes control and asserts ATN before sending the
command bytes. It remains Active Controller after the commands bytes are
sent. The ENOL error will be returned if there are no other devices on the
|EEE-488 bus.
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Board Function Example:

Address several devices for a broadcast message to follow while testing
for ahigh priority event to occur.

IBM/M S Pascal
var brdO : integer;
bdname : nbuf;
cmd @ cbuf;
mask : word;
(* The interface board brd0O, at tal k address *)
(* hex 40 (ASCIl @, addresses nine Listeners *)
(* at addresses hex 31-hex 39 (ASCI| 1-9) to *)
(* receive the broadcast nessage. *)
bdnanme := '"GPIBO ';
brd0 : = ibfind (bdnanme);
cnmd[1] :="'7?"; (* GPIB Unlisten conmand *)
cmd[ 2] ='@; (* ny tal k address *)
cmd[ 3] ='1; * |isten address 1 *)
cmd[ 4] ='2"; * [isten address 2 *)
cmd[ 5] ='3; * |isten address 3 *)
cmd[ 6] ='4"; (* listen address 4 *)
cnd[ 7] ='5"; * |isten address 5 *)
cmd[ 8] ='6"; * |isten address 6 *)
crmd[ 9] ='7; * |isten address 7 *)
cmd[10] := '8'"; * |listen address 8 *)
crd[11] :='9"; * |isten address 9 *)
i bcnda (brdo0, cnd, 11);
Wi le ibsta and 16#100 <> 16#100 do
Begi n
eventtst; (* Unspecified routine *)
(* to test and process *)
* a high priority *)
i bwait (brdo, 0); (* event. Set nmsk to *)
* return inmmediately. *)

IF ibsta < 0 then error;
End;

witeln (' Asynchronous conmands sent!');

mask : =16#4100;

i bwait (brd0, mask);

wite (' Asynchronous transfer properly termnated');
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QuickPascal/Turbo Pascal

var brdO : integer;
bdnanme : nbuf;
cmd : chbuf;
mask : word;
(* %40, addresses ni ne Listeners at addresses *)
(* $31 through $39 to receive the broadcast *)
(* massage. *)
bdnane := 'GPIBO ';
brdo : = |bf| nd (bdnane) ;
crmd[ 1] ='?; (* GPIB Unlisten comand *)
cmd[ 2] ='@; (* ny talk address *)
cmd[ 3] ='1; * |isten address 1 *)
cmd[ 4] ='2"; * [isten address 2 *)
cmd[ 5] ='3; * |isten address 3 *)
cmd[ 6] ='4"; (* listen address 4 *)
crd[ 7] ='5"; * |isten address 5 *)
cmd[ 8] ='6"; * |isten address 6 *)
crmd[ 9] ='7; * |isten address 7 *)
cnd[ 10] : = '8' ; * |isten address 8 *)
crd[11] :="'9"; * |isten address 9 *)
i bcnda (brdo, cmj 11);
Wil e ibsta and $100 <> $100 do
Begi n
eventtst; (* Unspecified routine *)
(* to test and process *)
(* a high priority *)
i bwait (brdo, 0); (* event. Set nmsk to *)
(* return inmediately. *)

IF ibsta < 0 then error;
End;

witeln (' Asynchronous conmands sent!');

mask := $4100;

i bwait (brd0, mask);

wite (' Asynchronous transfer properly term nated');
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Turbo Pascal for Windows

var brd0 . integer;
bdnane, cnd : PChar;
mask : word;

(* The interface board brd0, at tal k address *)
(* $40 (ASCIlI @, addresses nine Listeners *)
(* at addresses $31-$39 (ASCII 1-9) to *)
(* receive the broadcast nessage. *)
bdname := ' GPI BO';

brd0 : = ibfind (bdnane);

(* GPIB Unlisten command ny tal k address *)
(* listen address 1 through listen address 9 *)
cmd = ' ?@23456789";

i bcnda (brdO, crd?, 11);
While (ibsta and $100) <> $100 do

Begi n
eventtst; (* Unspecified routine *)
(* to test and process *)
* a high priority *)
i bwait (brdo, 0); (* event. Set nask to *)
(* return immediately. *)
IF ibsta < 0 then error;
End;

witeln ('Asynchronous commuands sent!');

mask : = $4100;

i bwait (brd0, mask);

witeln ('"Asynchronous transfer properly termnated');
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Purpose:  Change the driver configuration parameters.
Format: i bconfig (ud, option,val ue)

ud represents a GPIB interface board or adevice. opti on isused to select
the configurable item in the driver. The configurable item is set to the
contents of val ue. The previous contents of the configurable item are
returnedini ber r . Table 3-3 showsthe values of opti on andval ue that
are available when ud is a GPIB interface board descriptor. Table 3-4 shows
the valuesthat are available when ud is adevice descriptor.

Table 3-3. ibconfig Board Configuration Parameter Options

Options Options
(Congtants) (Values) Legal Values
IbcPAD $0001 | Changes the primary address of the board.

Identical to i bpad.
Default determined by i bconf .

IbcSAD $0002 | Changes the secondary address of the
board. Identical toi bsad.

Default determined by i bconf .

IbcTMO $0003 | Changesthe I/O timeout limit of the
board. Identical toi bt no.

Default determined by i bconf .

IbcEOT $0004 | Changes the data termination mode for
write operations. Identical to i beot .

Default determined by i bconf .

IbcPPC $0005 | Configuresthe board for parallel polls.
Identical to board-level i bppc.

Default: zero.

(continues)
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Table 3-3. ibconfig Board Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Legal Values

IbcAUTOPOLL

$0007

zero = Disable automatic serial polling.
non-zero = Enable automatic serial
polling.

Default determined by i bconf .

Refer to the NI1-488.2 user manual for
more information about automatic serial
polling.

IbcCICPROT

$0008

zero = Disable the CIC protocoal.
non-zero = Enable the CIC protocol.
Default determined by i bconf .

Refer to the NI-488.2 user manual for
more information about the CIC protocaol.

IbclRQ

$0009

zero = Do not use interrupts.

non-zero = Use interrupts-use the
hardware interrupt level configured
through i bconf .

Default determined by i bconf .

IbcSC

$000A

Request or release system control.
Identical to i brsc.

Default determined by i bconf .

IbcSRE

$000B

Assert the Remote Enable (REN) line.
Identical to i bsre.

Default: zero.

IbcEOSId

zero = Ignore EOS character during read
operations.

non-zero = Terminate reads when the
EQOS character is read match occurs.

Default determined by i bconf .

Pascal
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Table 3-3. ibconfig Board Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Legal Values

[bcEOSwrt

$000D

zero = Do not assert EOI with the EOS
character during write operations.

non-zero = Assert EOI with the EOS
character during writes operations.

Default determined by i bconf .

IbcEOScmp

$000E

zero = Use 7 bits for the EOS character
comparison.

non-zero = Use 8 bits for the EOS
character comparison.

Default determined by i bconf .

IbcEOSchar

$000F

Any 8-bit value. This byte becomesthe
new EOS character.

Default determined by i bconf .

IbcPP2

$0010

zero = PP1 mode-remote parallel poll
configuration.

non-zero = PP2 mode-local paralel poll
configuration.

Default: zero. Refer to the NI-488.2 user
manual for more information about
parald polling.

IbcTIMING

$0011

1= Normal timing (T1 delay of 2 ps).

2 = High-speed timing (T1 delay of
500 ns).

3 = Very high-speed timing (T1 delay of
350 ns).

Default determined by i bconf .

The T1 delay isthe GPIB source
handshake timing.
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Table 3-3. ibconfig Board Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Legal Values

IbcDMA

$0012

Identical to i bdna.
Default determined by i bconf .

IbcReadAdjust

$0013

0 = No byte swapping.
1 = Swap pairs of bytes during aread.
Default: zero.

IbcWriteAdjust

$0014

0 = No byte swapping.
1 = Swap pairs of bytes during awrite.
Default: zero.

IbcEventQueue

$0015

zero = The event queueis disabled.
non-zero = The event queue is enabled.
Default: zero. Seei bevent .

IbcSpal|Bit

$0016

zero=The SPOLL bitof i bsta is
disabled.

non-zero = The SPOLL bit of i bst a is
enabled.

Default: zero. See NI-488.2 user manual
for information about Talker/Listener
applications.

IbcSendLLO

$0017

zero = Do not send LLO when putting a
deviceonline—i bfi nd ori bdev.

non-zero = Send LL O when putting a
deviceonline—i bfi nd ori bdev.

Default: zero.

Pascal
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Table 3-3. ibconfig Board Configuration Parameter Options (continued)

Options
(Congtants)

Options
(Values)

Legal Values

IbcPPolI Time

$0019

0 = Use the standard duration (2 ps) when
conducting a parallel poll.

1to 17 = Use avariable length duration
when conducting a parallel poll. The
duration represented by 1to 17
correspondsto the i bt mo values.

Default: zero.

IbcEndBitIsNormal

$001A

zero = Do not set the END bit of | bst a
when an EOS match occurs during aread.

non-zero = Set the END bit of i bst a
when an EOS match occurs during aread.

Default: non-zero.

IbcHSCablelength

$001F

0 = High-speed data transfer (HS488) is
disabled.

1to 15 = The number of meters of GPIB
cablein your system. The NI-488.2
software uses this information to select
the appropriate high-speed data transfer
(H$488) mode.

Default determined by i bconf . Seethe
NI-488.2 user manual for information
about high-speed data transfers (HS488).
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Table 3-4. ibconfig Device Configuration Parameter Options

Options
(Congtants)

Options
(Values
)

Legal Values

IbcPAD

$0001

Changes the primary address of the
device. Identical toi bpad. Default
determined by i bconf .

IbcSAD

$0002

Changes the secondary address of the
device. Identical toi bsad. Default
determined by i bconf .

IbcTMO

$0003

Changes the device /0O timeout limit.
Identical to i bt no. Default determined
by i bconf .

IbcEOT

$0004

Changes the data termination method for
writes. Identical to i beot . Default
determined by i bconf .

IbcREADDR

$0006

zero = No unnecessary readdressing is
performed between device-level reads
and writes.

non-zero = Addressing is always
performed before adevice-level read or
write.

Default determined by i bconf .

IbcEOSd

$000C

non-zero = Terminate reads when the
EOS character isread.

Default determined by i bconf .

IbcEOSwrt

$000D

zero = Do not send EOI with the EOS
character during write operations.

non-zero = Send EOI with the EOS
character during writes.

Default determined by i bconf .
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Table 3-4. ibconfig Device Configuration Parameter Options (continued)

IbcEOScmp

$000E

zero = Use seven hits for the EOS
character comparison.

non-zero = Use 8 bits for the EOS
character comparison.

Default determined by i bconf .

IbcEOSchar

$000F

Any 8-bit value. This byte becomesthe
new EOS character.

Default determined by i bconf .

IbcReadAdjust

$0013

0 = No byte swapping.
1 = Swap pairs of bytesduring aread.
Default: zero.

IbcWriteAdjust

$0014

0 = No byte swapping.
1 = Swap pairs of bytes during awrite.
Default: zero.

IbcSPoll Time

$0018

0to 17 = Setsthe length of time the
driver waits for aserial poll response
byte when polling the given device. The
length of time represented by 0 to 17
correspondsto the i bt mo values.

Default: 11.

IbcEndBitIsNormal

$001A

zero = Do not set END bit of i bst a
when EOS match occurs during a read.

non-zero = Set END bit of i bst a when
EOS match occurs during aread.

Default: non-zero.

[bcUnAddr

$001B

zero = Do not send Untalk (UNT)and
Unlisten (UNL)—at the end of device-
level reads and writes.

non-zero = Send UNT and UNL at the
end of device-level reads and writes.
Default: zero.

© National Instruments Corp.

3-33 Pascal




NI-488 Function Descriptions Chapter 3

Device Function Example:
Set up various configurable parametersin preparation for a device read.

M S-DOS Pascal

var dvm : integer;

devnane : nbuf;
devname := 'Devl '
dvm : = i bfind (devnane);
(* Enabl e repeat addressing. *)
i bconfig (dvm 6, 1);
(* Set linefeed as the ECS character. *)
i bconfig (dvm 15, 10);
(* Use 7-bit conparison for ECS character. *)
i bconfig (dvm 14, 0);
(* Term nate reads on EGCS. *)
i bconfig (dvm 12, 1);

Turbo Pascal for Windows

var dvm : integer;

devnane : PChar;
devnanme := 'Devl';
dvm : = i bfind (devnane);
(* Enabl e repeat addressing. *)
i bconfig (dvm 6, 1);
(* Set linefeed as the ECS character. *)
i bconfig (dvm 15, 10);
(* Use 7-bit conparison for ECS character. *)
i bconfig (dvm 14, 0);
(* Termi nate reads on ECS. *)
i bconfig (dvm 12, 1);
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Board Function Examples:
1 Set up various configurable parameters in preparation for a board read.

M S-DOS Pascal

var brd0 : integer;

bdnanme : nbuf;
bdname := 'gpib0 °;
brd0 : = ibfind (bdnane);
(* Enable DVA transfers. *)
i bconfig (brdoO, | bcDVA, 1);
(* Turn off autopolling. *)
i bconfig (brdo0, | bcAUTOPCLL, 0);
(* Turn on interrupts. *)
i bconfig (brdo0, I bclRQ 1);

Turbo Pascal for Windows

var brd0 : integer;

brd0 : = ibfind ('gpib0);

(* Enabl e DMVA transfers. *)
i bconfig (brdoO, | bcDVA, 1) ;

(* Turn off autopolling. *)
i bconfig (brdo, | bcAUTOPCLL, 0);

(* Turn on interrupts. *)
i bconfig (brdoO, I bcl RQ 1);

2. Enable automatic byte swapping of binary integer data.

IBM/M S Pascal/Quick Pascal

var array : ibuf;

header : cbuf;
(* Read in unswapped header dat a. *)
i brd (ud, header, 10);
(* Arrange for byte swapping. *)
i bconfig (ud, | bcReadAdj ust, 1);
(* Read 1,000 bytes with automatic swappi ng. *)
i brdi (ud, array, 1000);
(* Disable swapping for subsequent reads. *)

i bconfig (ud,|bcReadAdjust, 0);
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Turbo Pascal/Turbo Pascal for Windows

var array : array[1..500] of integer;
header : array[1l..10] of char;

(* Read in unswapped header data. *)
i brd (ud, header, 10);

(* Arrange for byte swapping. *)
i bconfig (ud,|bcReadAdjust, 1);

(* Read 1,000 bytes with automatic swappi ng. *)
ibrd (ud,array, 1000);

(* Disable swapping for subsequent reads. *)

i bconfig (ud,|bcReadAdjust, 0);
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IBDEV IBDEV

Purpose:  Open and initialize an unused device when the device nameis
unknown.

Format: ud = i bdev (bdindex, pad, sad, t no, eot, eos)

bdi ndex isanindex from 0 to [(number of boards) - 1] of the access board
with which the device descriptor must be associated. The arguments pad,
sad,tno, eot ,and eos dynamically set the software configuration for the
NI-488 1/0O functions. These arguments configure the primary address,
secondary address, 1/0 timeout, asserting EOI on last byte of data sourced,
and the End-Of-String mode and byte, respectively. (Refer to IBPAD,
IBSAD, IBTMO, IBEQT, and IBEOS for more information on each argument.)
The device descriptor is returned in the variable ud .

Thei bdev command selects an unopened device, opensit, and initializesiit.
You can use thisfunction in place of i bf i nd.

i bdev returns adevice descriptor of the first unopened user-configurable
devicethat it finds. For thisreason, it isvery important to usei bdev only
after al of your i bf i nd calls have been made. Thisisthe only way to
ensurethat i bdev does not use adevice that you plan to useviaani bf i nd
cal. Thei bdev function performs the equivalent of thei bonl functionto
open the device.

Note: The device descriptor of the NI1-488.2 driver can remain open across
invocations of an application, so be sure to return the device
descriptor to the pool of available devicesby calling i bonl with
v =0 when you are finished using the device. If you do not, that
device will not be available for thenext i bdev call.

If thei bdev call fails, a negative number isreturned in place of the device
descriptor. There are two distinct errors that can occur with the i bdev cal:

e If nodeviceisavailable or the specified board index refersto anon-
existent board, i bdev returnsthe EDVR or ENEB error.

e If oneof thelast five parametersisanillegal value, i bdev returnswith
agood board descriptor and the EARG error.
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Chapter 3

IBDEV

Boar d/Device Function Example:

i bdev opensan available device and assigns it to access gpi b0
(board = 0) with a primary address of 6 (pad = 6), asecondary address
of hex 67 (sad = 16#67 or $67), atimeout of 10 msec (t no =7), the
END message enabled (eot = 1) and the EOS mode disabled

(eos =0).
IBM/M S Pascal
(* Get a device descriptor associated with *)
(* board 0. *)
ud := ibdev (0,6, 16#67, T10s, 1, 0);
if ud < 0 then
begi n
(* Handle GPIB error here. *)
if iberr = EDVR then
begi n
(* Bd is not correct or no devices are *)
(* avail abl e. *)
end
el se
if iberr = EARG t hen
begi n
(* The call succeeded, but at |east *)
(* one of pad, sad, tnob, eos, or eot is *)
(* incorrect. *)
end;
end;
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QuickPascal/Turbo Pascal/Turbo Pascal for Windows

(* Get a device descriptor associated with *)
(* board O. *)
ud := ibdev (0,6, $67,T10s, 1, 0);
if ud < 0 then
begi n
(* Handle GPIB error here. *)
if iberr = EDVR then
begi n
(* Bd is not correct or no devices are *)
(* avail able. *)
end
el se
if iberr = EARG t hen
begi n
(* The call succeeded, but at |east *)
(* one of pad, sad, tnpb, eos, or eot is *)
(* incorrect. *)
end;
end;
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IBDMA IBDMA

Purpose:  Enable or disable DMA.
Format: i bdma (ud, v)

ud represents an interface board. If v isnon-zero, DMA transfers between
the GPIB board and memory are used for read and write operations. If v is
zero (0), programmed 1/O is used.

If you enabled DMA at configuration time, this function can be used to
switch between programmed /O and the selected DMA channel. If you
disabled DMA at configuration time or if your computer does not have DMA
capability, calling this function with v equal to a non-zero value resultsin an
ECAPeror.

The assignment made by this function remains in effect until either i bdma is
called again, the i bonl ori bfi nd functioniscaled, or the systemis
restarted.

Wheni bdma is called and an error does not occur, the previous value of v is
storedini berr .

Board Function Examples:

1. Enable DMA transfers using the previously configured channel.
var v : integer;
v i = 1; (* Any non-zero value will do. *)
i bdma (brdo, v);
2. Disable DMAs and use programmed 1/0O exclusively.
var v : integer;

v:=0
i bdma (brdo,v);
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IBEOS IBEOS

Purpose:  Change or disable End-Of-String termination mode.

Format: i beos (ud,v)

ud represents a device or an interface board. v specifies the EOS character
and the data transfer termination method according to Table 3-5. i beos is
needed only to ater the value from its configuration setting.

The assignment made by this function remains in effect until either i beos is
called again, the i bonl ori bfi nd functioniscalled, or the systemis
restarted.

Wheni beos iscalled and an error does not occur, the previous value of v is
storedini berr .

Table 3-5 Data Transfer Termination Method

Valueof v
Method High Byte Low Byte

A. Terminate read when EOS is

detected. 00000100 EOS
B. Set EOI with EOS on write

function. 00001000 EOS
C. Compareadl 8 hits of EOS byte

rather than low 7 bits

(all read and write functions). 00010000 EOS

Methods A and C determine how read operations terminate. If Method A
aone is chosen, reads terminate when the low seven bits of the byte that is
read match the low seven bits of the EOS character. If Methods A and C are
chosen, afull 8-bit comparison is used.

Methods B and C together determine when write operations send the END
message. If Method B alone is chosen, the END message is sent
automatically with the EOS byte when the low seven bits of that byte match
the low seven bits of the EOS character. If Methods B and C are chosen, a
full 8-bit comparison is used.

© National Instruments Corp. 341 Pascal



NI-488 Function Descriptions Chapter 3

IBEOS (continued) IBEOS

Note: Defining an EOS byte for a device or board does not cause the driver
to automatically send that byte when performing writes. Y our
application program must include the EOS byte in the data string it
defines.

Device IBEOS Function

If ud isadevice, the options coded in v are used for all device reads and
writesin which that device is specified.

Board IBEOS Function

If ud isaboard, the options coded in v become associated with all board
reads and writes.

Device Function Example:

Send END when the linefeed character (hex OA) is written to the device

dvm.
var dvmv : integer;
wt : cbuf;

v .= XECS + LF; (* ECS information *)
(* for IBECS *)

i beos (dvmv);

wt [1] :="'1"; (* Data bytes to be *)

wt [2] :="2"; (* witten *)

wt [3] :="'3";

wt [4] := chr (LF); (* The EGCS character *)
(* is the last byte. *)

ibwt (dvmwt, 4);
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Board Function Examples:

1. Program theinterface board br dO to terminate aread on detection of the
linefeed character (hex 0A) that is expected to be received within 200
bytes.

var Vv : integer;
rd : cbuf;

v := RECS + LF; (* The END bit in *)

i beos (brdo, v); (* ibstais set if *)

i brd (brdo, rd, 200); (* the read *)
* term nated on *)
* the ECS *)
(* character. *)
* Assunme board has *)
* been addressed *)
* to do board *)
* read. *)

2. Program the interface board br dO to terminate read operations on the 8-
bit value hex 82 rather than the 7-bit character hex 0A. Changev usedin
Example 1.

IBM/M S Pascal
var Vv : integer;
rd : chuf;

v := BIN + RECS + 16#82;
i beos (brdo,v);
ibrd (brdo, rd, 200);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows

var Vv : integer;
rd : cbuf;

v := BIN + RECS + $82;

i beos (brdo,v);

i brd (brdo,rd, 200);
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3. Disableread termination on receiving the EOS character for operations
involving the interface board br d0. Change v used in Example 1.

var Vv : integer;
rd : cbuf;
v := 0; (* No ECS nodes enabl ed. *)

i béos ’(brdO, V) ;
ibrd (brdo,rd, 200);

4. Send END when the linefeed character is written for operations involving
theinterface board br dO.

var v :@ integer;
wt : cbuf;
v := XECS + LF; (* ECS information for *)
(* 1BECS. *)
i beos (brd,v);
wt[1l] :="1"; (* Data bytes to be *)
wt[2] :="'2"; (* witten. *)
wt[3] :="'3";
wt[4] := chr(LF); (* ECS character is the *)
(* last byte. *)

i bwt (brdo,wt,4);

5. Send END with linefeeds and terminate reads on linefeeds for operations
involving the interface board br d0. Change v used in Example 4.

var Vv : integer;
wrt : cbuf;
v := RECS + XECS + LF; (* ECS information *)
(* for |BECS. *)
i beos (brdo,v);
wt[l] :="1"; (* Data bytes to be *)
wt[2] :="'2"; (* witten. *)
wt[3] :="'3";
wt[4] := chr(LF); (* ECS character is *)
(* the last byte. *)

ibwt (brdO,wt,4);
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IBEOT IBEOT

Purpose:  Enable/disable END message on write operations.
Format: i beot (ud,v)

ud represents a device or an interface board. If v isnon-zero, the END
message is sent automatically with the last byte of each write operation. If v
is zero (0), END is not automatically sent.

The END message is the assertion of the GPIB EOI signal. If the automatic
END termination message is enabled (v is non-zero), it is not necessary to
use the EOS character to identify the last byte of adata string. Sending END
with the EOS character is controlled by the i beos function and is not
affected by i beot .

i beot isused to send variable length data or to alter the value from the
default configuration setting. (In the default configuration, this featureis
enabled.) The assignment made by this function remainsin effect until either
i beot iscaledagain, thei bonl ori bfi nd functioniscalled, or the
system is restarted.

Wheni beot iscaled and an error does not occur, i ber r isreturned with a
one (1) if automatic END message was previously enabled, or with a zero (0)
if it was previously disabled.

Device IBEOT Function

If ud isadevice, the END termination message method that is selected is
used on al device I/0O write operations to that device.

Board IBEOT Function

If ud isan interface board, the END termination message method that is
selected is used on all board 1/O write operations, regardless of the device.
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IBEOT (continued) IBEOT

Device Function Example:

Send the END message with the last byte of all subsequent writes to the
devicepl otter.

var wt : chuf;
i beot (plotter,1);

(* It is assunmed that wt *)
(* contains the data to be *)
(* witten to the GPIB. *)

ibwt (plotter,wt, 3);

Board Function Examples:

L

Stop sending END with the last byte for calls directed to the interface
board br dO.

i beot (brdo, 0);

Send the END message with the last byte of all subsequent write
operations directed to the interface board br dO.

var wt : cbuf;
i beot (brdo, 1);

(* It is assunmed that *)
(* wt contains the data *)
(* to be witten and *)
(* that all Listeners *)
ibwt (brd0o,wt, 3); (* have been addressed. *)
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IBEVENT IBEVENT

Purpose:  Return the next event.
Format: i bevent (ud, event)
ud specifiesan interface board. event storesthe event code.

Thei bevent function isused to determine which GPIB event (Device
Clear or Device Trigger) occurred. It isnormally called when the EVENT bit
hasbeensetini bst a. Thevariableevent isfilled in with one of the
following values:

0=No eventsare in the event queue.
1 = A Device Clear message was received.
2 = A Device Trigger message was received.

Upon returning from this function, i bcnt  contains the number of events that
remain in the event queue.

Thisfunction istypically used in talker/listener (T/L) applications, not
controller applications. Often aT/L application must determine the order in
which Device Clear and Device Trigger messages are received by the
interface board. The usual DCAS and DTASbitsof i bst a are not sufficient
in determining the order of the events. When the event queue is enabled (by
using the i bconf i g function to enable the EVENT bit of i bst a), any time
the driver receivesa DCAS or DTAS message, the event is stored in the event
gueue of the board and the EVENT bitissetini bsta. If any I/Oisin
progress, it is stopped with the error EABO. The application program can
thencal i bevent to determine which event or events occurred and process
those events. The event queue must be empty (the EVENT must not bein

i bst a) before any more I/O can be started.

If the event queuefillsup, acal to i bevent returnsthe ETAB error along
with the oldest event in the queue.
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Board Function Example:

Determine which GPIB event occurred

var nmask : word;
event : integer;
mask : = TI MO or EVENT,; (* menonics defined *)
(* in header files *)
i bwai t (brd0, mask);
| F(i bsta and EVENT) <> O then ibevent (brdoO, event);
(* event contains the event code *)
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IBFIND IBFIND

Purpose:  Open device and return the unit descriptor associated with the
given name.

Format: ud : = ibfind (udnane)

ud isavariable containing the unit descriptor returned by i bfi nd. The
number referred to throughout this manual as a unit descriptor is returned
herein thevariableud. udnane isastring containing a default or
configured device or board name. The name used in the udnane argument
must match the default or configured device or board name. udnane isof
type nbuf as defined in the MS-DOS Pascal header files. For Turbo Pascal
for Windows udnane isof type PChar .

i bf i nd returns a number that is used in each function to identify the
particular device or board that is used for that function. Callingi bf i nd is
required to associate a variable name in the application program with a
particular device or board name. Use a variable name close to the actual
name of the device or board to simplify programming effort.

Note: For board calls, the unit descriptor may be substituted with an
integer board index of zero (0) or one (1). Thisfeature allows any
of the NI-488 board functions to be used compatibly with the
NI-488.2 routines described in Chapter 2.

i bf i nd performsthe equivalent of i bonl to open the specified device or
board and to initialize software parameters to their default configuration
settings. The unit descriptor returned in ud isvalid until i bonl isusedto
place that device or interface board offline.

If thei bf i nd call fails, a negative number is returned in place of the unit
descriptor. The most probable reason for afailure isthat the string
argument passed into i bf i nd does not exactly match the default or
configured device or board name.
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IBFIND

(continued)

Chapter 3

IBFIND

Device Function Example:

Assign the unit descriptor associated with the device DEV4 (Device

number 4) to dvm

M S-DOS Pascal

var dvm : integer;
devnane : nbuf;

devnanme := 'DEV4 '

dvm : = i bfind (devnane);
if dvm< 0 then error;

Turbo Pascal for Windows
var dvm : integer;
devnane : PChar;
devnanme := 'DEV4';

dvm : = i bfind (devnhane);
if dvm< O then error;

Pascal
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* |f dvim < O,

Devi ce nane
assi gned at
configuration
time.

If dvm< 0, an
error occurred.

Devi ce nane
assi gned at
configuration
tinme.

an
error occurred.
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IBFIND

Board Function Example:

Assign the unit descriptor associated with the interface board GPI BO to

the variable br dO.

M S-DOS Pascal

var brdO : integer;
bdnanme : nbuf;
bdnane := ' GPI BO

brd0 : =

i bfind (bdnane);

if brdO < 0 then error;

Turbo Pascal for Windows

var brdO : integer;

bdnanme : PChar;
bdnane := 'GPIBO';
brdo : =

i bfind (bdname);

if brdO < 0 then error;

© National Instruments Corp.
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(* Factory default *)
(* board nane. *)
(* If brd0 < 0, an *)
(* error occurred. *)
(* Factory default *)
(* board nane. *)
(* If brdo < 0, an *)
(* error occurred. *)

Pascal
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IBGTS IBGTS

Purpose:  Go from Active Controller to Standby.
Format: i bgts (ud,v)

ud represents an interface board. If v is non-zero, the GPIB board shadow

handshakes the data transfer as an Acceptor, and when the END messageis
detected, the GPIB board enters a Not Ready For Data (NRFD) handshake

holdoff state onthe GPIB. If v iszero (0), no shadow handshake or holdoff
ocCurs.

Thei bgt s function makes the GPIB board go to the Controller Standby
state and unassertsthe ATN signal if the board is aready the Active
Controller. i bgt s permitsthe GPIB Controller board to go to standby,
allowing transfers between GPIB devices without intervention.

If the shadow handshake option is activated, the GPIB board participatesin
data handshake as an Acceptor without actually reading the data. The board
monitors the transfers for the END message and holds off subsequent
transfers. In thisway, the GPIB board can take control synchronously on a
subsequent operation such asi berd ori brpp.

Before performing ani bgt s with a shadow handshake, call the i beos
function to establish the proper EOS character or to disable EOS detection.

The ECIC error resultsif the GPIB board is not CIC.

In the example that follows, GPIB commands and addresses are coded as
printable ASCI| characters.
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IBGTS (continued) IBGTS

Board Function Example:

Turnthe ATN line off with thei bgt s function after unaddressing all
Listeners with the Unlisten (UNL or ASCII ?) command, addressing a
Talker at hex 46 (ASCII F) and addressing a Listener at hex 31

(ASCII 1) to allow the Talker to send data messages.

Pascal

var cnd : cbuf;

cmd[ 1] := chr (UNL); (* Unlisten *)

cnd[2] :="F; (* talk address *)

cmd[3] :="'1"; (* listen address *)

i bcnd (brdo, cnd, 3);

i bgts (brdo, 1); (* Listen in *)
(* continuous node. *)

Turbo Pascal for Windows
var cnd : PChar;

cmd = ' ?F1';

i bcnd (brdo, cnd?, 3); (* Unli sten *)
(* tal k address *)
(* l'isten address. *)

ibgts (brdo, 1); (* Listen in *)
(* continuous node. *)
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IBIST IBIST

Purpose:  Set or clear individual status bit for Parallel Polls.
Format: i bist (ud,v)

ud represents an interface board. If v isnon-zero, theindividual status bit
isset. If v iszero (0), the bit is cleared.

Thei bi st function is used when the GPIB board participatesin a parallel
poll that is conducted by ancther device that is the Active Controller. The
Active Controller conducts a parallel poll by asserting the EOI signal to
send the Identify (IDY) message. While this message is active, each device
which has been configured to participate in the poll responds by asserting a
predetermined GPIB data line either true or false, depending on the value of
itslocal ist bit. The GPIB board, for example, can be assigned to drive the
DIO3 datalinetrueif ist = 1 and falseif ist = O; conversely, it can be
assigned to drive DIO3 trueif ist = 0 and false if ist = 1.

The relationship between the value of ist, the line that is driven, and the
sense at which thelineisdriven is determined by the Parallel Poll Enable
(PPE) message in effect for each device. The GPIB board is capable of
receiving this message either locally, viathe i bppc function, or remotely,
viaa command from the Active Controller. Once the PPE messageis
executed, thei bi st function changes the sense at which the line isdriven
during the parallel poll, and in this fashion the GPIB board can convey a
one-hit, device-dependent message to the Controller.

Wheni bi st iscalled and an error does not occur, the previous value of ist
isstoredini berr .

Board Function Examples:

1 Settheindividual status bit.

var v : integer;
v :=1; (* Any non-zero value will do. *)
i bist (brdo,v);

2. Clear theindividual status bit.

var v : integer;
v :=0;
i bist (brdo,v);
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IBLINES IBLINES

Purpose:  Return the status of the GPIB control lines.
Format: i blines (ud,clines)

ud represents a board descriptor. A valid mask is returned along with the
GPIB contral line stateinformationincl i nes. Thelow-order byte (bits 0
through 7) of cl i nes contains a mask indicating the capability of the
GPIB interface board to sense the status of each GPIB control line. The
upper byte (bits 8 through 15) contains the GPIB control line state
information. The pattern is the same for both the low-order and upper byte,
andisasfollows:

7 6 5 4 3 2 1 0
EQI ATN SRQ REN IFC NRFD | NDAC | DAV

To determineif a GPIB control lineis asserted, first check the appropriate
bit in the lower byte to determine if the line can be monitored. If it can be
monitored (indicated by a 1 in the appropriate bit position), then check the
corresponding bit in the upper byte. If the bit in the upper byteis set (1),
the corresponding control line is asserted. If the bit is clear (0), the control
line is unasserted.
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(continued)

Chapter 3

IBLINES

Device/Board Function Example:

Test for Remote Enable (REN).

IBM/M S Pascal

var brdO :
bdnanme : cbuf;
clines : integer;

bdname := 'GPIB0 ‘';

i nteger;

brd0 : = ibfind (bdname);

if brdO < 0 then error;
iblines (0,clines);

if (ibsta and ERR) <> 0 then error;
if (clines and 16#10) <> 16#10 then

begi n

witeln ('GPl B board cannot nonitor

return;
end;
if (clines and 16#1000)
begi n

REN! ') ;

= 16#1000 t hen

witeln ("REN is asserted.');

return;
end;

witeln ("RENis not asserted.');

Pascal
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IBLINES (continued) IBLINES

QuickPascal/Turbo Pascal

var brdO : integer;
bdnanme : cbuf;
clines : integer;
bdnane := 'GPIBO ';
brd0 : = ibfind (bdname);

if brd0 < 0 then error;

iblines (0,clines);

if (ibsta and ERR) <> 0 then error;
if (clines and $10) <> $10 then

begi n
witeln (' GPIB board cannot nmonitor REN');
hal t;
end;
if (clines and $1000) = $1000 then
begi n
witeln ("REN is asserted.');
hal t;
end;
witeln ("REN is not asserted.');
(* it to DOs *)

Turbo Pascal for Windows

var brdO : integer;
bdnanme : PChar;
clines : integer;

bdnane := 'GPI BO';

brd0 : = ibfind (bdname);

if brdO < 0 then error;
iblines (0,clines);
if (ibsta and ERR) <> 0 then error;
if (clines and $10) <> $10 then
begi n
witeln ('GPIB board cannot nonitor REN');
hal t;
end;
if (clines and $1000) = $1000 then
begi n
witeln ('"REN is asserted.');
hal t;
end;
witeln ("RENis not asserted.');
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IBLN IBLN

Purpose:  Check for the presence of a device on the bus.
Format: i bln (ud, pad, sad, | i sten)

ud represents a board or device descriptor. pad (legal valuesare 0to 30) is
the primary GPIB address of the device. Thefunction i bl n returns anon-
zerovalueinthevariable | i st en if aListener is at the specified GPIB
address. sad (legal valuesare hex 60 to 7e, NO_SAD, or ALL_SAD) isthe
secondary GPIB address of the device. The two specia constants that can
be used in place of a secondary address are defined in the declaration files
asfollows:

NO SAD = 0
ALL_SAD = -1

You can test for aListener using only GPIB primary addressing by making
sad =NO_SAD, or you can test all secondary addresses associated with a
single primary address (atotal of 31 device addresses) when you set sad =
ALL_SAD. Inthiscase, i bl n sendsthe primary address and all secondary
addresses before waiting for NDAC to settle. If thel i st en flagistrue,
you must search only the 31 secondary addresses associated with asingle
primary address to locate the Listener. If ud isadevice, i bl n testsfor a
Listener on the board associated with that device.

Device Function Example:
Test for aGPIB Listener at pad 2 and sad hex 60:

IBM/M S Pascal

var ud,listen : integer;
bdnane : nbuf;
bdnane : = 'devl "
ud := ibfind (bdnane);
ibln (ud, 2, 16#60, i sten);
if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;
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IBLN (continued) IBLN

QuickPascal/Turbo Pascal

var ud,listen : integer;
bdname : nbuf;
bdnanme : = 'devl '
ud := ibfind (bdnane);
ibln (ud, 2, $60,1i sten);
if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;

Turbo Pascal for Windows

var ud,listen : integer;

ud : = ibfind ('devl');

ibln (ud, 2, $60,1isten);

if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;

Board Function Example:
Test for aGPIB Listener at pad 2 and sad hex 60:

IBM/M S Pascal

var ud,listen : integer;
bdname : nbuf;
bdname : = ' gpi b0 ;
ud := ibfind (bdnane);
ibln (ud, 2, 16#60, i sten);
if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;
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IBLN (continued) IBLN

QuickPascal/Turbo Pascal

var ud,listen : integer;
bdname : nbuf;
bdnanme := 'gpi b0 ';
ud := ibfind (bdnane);
ibln (ud,2,%$60,listen);
if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;

Turbo Pascal for Windows

var ud,listen : integer;

ud := ibfind ('gpib0);

ibln (ud,2,%$60,listen);

if (listen = 0) then
begi n
(* Error: No device is at the address. *)
end;
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IBLOC IBLOC

Purpose: GoToLoca state.

Format: i bl oc (ud)

ud represents a device or an interface board.

Unless the Remote Enable line has been unasserted with the i bsr e
function, all device functions automatically place the specified device in
remote program mode. i bl oc is used to move devices temporarily from a
remote program mode to alocal mode until the next device functionis
executed on that device.

Device IBLOC Function

If ud isadevice, i bl oc placesthe deviceindicated in local mode by
caling i berd to send the following command sequence:

1. Talk address of the access board

2. Secondary address of the access board, if necessary

3. Unlisten (UNL)

4. Listen address of the device

5. Secondary address of the device, if necessary

6. GoToloca (GTL)

Other command bytes may be sent as necessary.

Board IBLOC Function

If ud isan interface board, the board is placed in alocal state by sending
the local message Return To Local (RTL), unlessit islocked in remote
mode. The LOK bit of the status word indicates whether the board isin a

lockout state. Thei bl oc function is used to simulate afront panel RTL
switch if the computer is used as an instrument.
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IBLOC (continued) IBLOC

Device Function Example:
Return the devicedvmto local state.
ibloc (dvm;

Board Function Example:

Return the interface board br dO to local state.

i bl oc (brd0);
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IBONL IBONL

Purpose:  Placethe device or interface board online or offline.
Format: i bonl (ud,v)

ud represents a device or an interface board. If v isnon-zero, the device or
interface board is enabled for operation (online). If v iszero (0), it isreset
(offline).

After adevice or an interface board is taken offline, the handle (ud) isno
longer valid. Before accessing the board or device again, you must re-
executean i bfi nd ori bdev call to open the board or device.

Calling i bonl with v non-zero restores the default configuration settings
of adevice or interface board.

Device Function Examples:

1. Disablethedevicepl otter.
var v : integer;

v :=0;
i bonl (plotter,v);

2. Enablethedevice pl ot t er after taking it offline temporarily.

MS-DOS Pascal
var plotter : integer;
bdname : nbuf;

bdname := 'plotter’; (* Device name assigned *)
(* at configuration *)
(* time. *)

plotter :=ibfind (bdnane);

(* ibonl with v non-zero is automatically *)

(* performed as part of ibfind. *)
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IBONL (continued) IBONL

Turbo Pascal for Windows

var plotter : integer;
bdnane : PChar;

bdnanme := 'plotter'; (* Device nanme assigned *)
(* at configuration *)
(* tine. *)

plotter :=ibfind (bdnane);

(* ibonl with v non-zero is automatically *)

(* performed as part of ibfind. *)

3. Reset the configuration settings of the device pl ot t er to their default
settings.

var v : integer;
v =1,
i bonl (plotter,v);

Board Function Examples:

1. Disabletheinterface board br dO.
var v : integer;
v :=0;
i bonl (brdo,v);

2. Enabletheinterface board br dO after taking it offline temporarily.

MS-DOS Pascal
var brdO : integer;
bdnane : nbuf;

bdname := "GPIBO '; (* Board narme assigned *)
(* at configuration *)
(* time. *)

brd0 : = ibfind (bdname);

(* ibonl with v non-zero is automatically *)

(* performed as part of ibfind. *)
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IBONL (continued) IBONL

Turbo Pascal for Windows

var brdO : integer;
bdnanme : PChar;

bdname := 'GPIBO'; (* Board nane assi gned *)
(* at configuration *)
(* tinme. *)

brd0 : = ibfind (bdname);

(* ibonl with v non-zero is automatically *)

(* performed as part of ibfind. *)

3. Reset the configuration settings of the interface board br dO to their
default settings.

var v : integer;

v =1,
i bonl (brdo,v);
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IBPAD IBPAD

Purposes  Change Primary Address.
Format: i bpad (ud, v)

ud represents a device or an interface board. v isthe primary GPIB
address.

i bpad isneeded only to alter the configuration setting. The assignment
made by this function remainsin effect until i bpad is called again, the
i bonl ori bfind functioniscalled, or the system isrestarted.

There are 31 valid GPIB addresses, ranging from 0 to hex 1E-that is, the
lower five bitsof v are significant and they must not all be ones. An EARG
error resultsif the value of v isnot in thisrange.

Wheni bpad iscalled and an error does not occur, the previous primary
addressisstoredini berr .

Device IBPAD Function

If ud isadevice, i bpad determinesthe talk and listen addresses based on
thevalueof v. A devicelisten addressisformed by adding hex 20 to the
primary address. The talk addressisformed by adding hex 40 to the
primary address. A primary address of hex 10 corresponds to a listen
address of hex 30 and atalk address of hex 50. The actual GPIB address of
any deviceis set within that device, either with hardware switches or a
software program. Refer to the device documentation for instructions.

Board IBPAD Function

If ud isaboard, i bpad programs the board to respond to the address
indicated by v.
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IBPAD (continued) IBPAD

Device Function Example:
Change the primary GPIB address of pl ot t er tohex A.
IBM/M S Pascal
var v : integer;
v = 16#A; (* Lower 5 bits of GPIB address. *)
i bpad (plotter,v);
QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v = $A (* Lower 5 bits of GPIB address. *)
i bpad (plotter,v);

Board Function Example:
Change the primary GPIB address of the board br dO to hex 7.

IBM/M S Pascal

var v : integer;
v = 16#7; (* Lower 5 bits of GPIB address. *)
i bpad (brdo,v);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows

var v : integer;
v 1= $7; (* Lower 5 bits of GPIB address. *)
i bpad (brdo,v);
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IBPCT IBPCT

Purpose:  Pass control.

Format: i bpct (ud)

ud represents a device.

Thei bpct function passes CIC authority to the specified device from the
access board assigned to that device. The board automatically goesto
Controller Idle State (CIDS). The function assumes that the device has
Controller capability.

i bpct callstheboardi bend function to send the following commands:
e Unlisten (UNL)

e Listen address of the access board

e Tak address of the device

e Secondary address of the device, if applicable

e Take Control (TCT)

Other command bytes may be sent as necessary.

Device Function Example:

Pass control to the device i bnxt .

i bpct (ibnxt);
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IBPPC IBPPC

Purpose:  Paralel Poll Configure.
Format: i bppc (ud, v)

ud represents a device or an interface board. v must be avalid parallel poll
enable/disable command or zero (0).

i bppc returnsthe previousvalueof v ini berr if an error does not occur.
Device | BPPC Function

If ud isadevice, thei bppc function enables or disables the device from
responding to parallel polls.

i bppc callstheboardi becnd function to send the following commands:

e Talk address of the access board

e Unlisten (UNL)

e Listen address of the device

e Secondary address of the device, if applicable

e Parald Poll Configure (PPC)

e Paradlel Poll Enable (PPE) or Disable (PPD)

Other command bytes are sent if necessary.

Each of the 16 PPE messages specifies the GPIB dataline (DIO1 through
DIO8) and sense (one or zero) that the device must use when responding to
aparallel poll. The assigned message is interpreted by the device along
with the current value of theindividual status (ist) bit to determineif the
selected lineis driven true or false. For example, if the PPE = hex 64, DIO5
isdriventrueif ist = 0 and falseif ist = 1, and if PPE = hex 68, DIOl is
driventrueif ist =1 and falseif ist = 0. Any PPD message or zero value of

v cancels the PPE message in effect. Y ou must know which PPE and PPD
messages are sent and determine what the responses indicate.
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IBPPC (continued) IBPPC

Board IBPPC Function

If ud isan interface board, the board responds to a parallel poll by setting
its Local Poll Enable (LPE) messageto v.

Device Function Examples:

L

Configure the device dvmto respond to a parallel poll by sending data
line DIO5 true (ist = 0).

IBM/M S Pascal

var v : integer;

Vv .= 16#64;

i bppc (dvmv);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v = $64;

i bppc (dvmv);

Configure the device dvmto respond to a parallel poll by sending data
line DIO1 true (ist = 1).

IBM/M S Pascal

var v : integer;

vV = 16#68;

i bppc (dvmv);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v = $68;
i bppc (dvmv);
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IBPPC (continued) IBPPC

3. Cancel the parallel poll configuration of the device dvm

IBM/M S Pascal

var v : integer;

v = 16#70;

i bppc (dvmv);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v 1= $70;
i bppc (dvmv);

Board Function Example:

Configure theinterface board br dO to respond to a parallel poll by
sending data line DIO5 true (ist = 0).

IBM/M S Pascal

var v : integer;

v = 16#64,

i bppc (brdo,v);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v 1= $64;
i bppc (brdo,v);
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IBRD IBRD

Purpose:  Read datafrom adevice to a string.

Format: ibrd (ud,rd,cnt)

ud represents a device or an interface board. The pre-allocated array r d
identifies the storage buffer for data. cnt specifies the number of bytesto be read
fromthe GPIB. cnt isof typei nt eger 4 in Microsoft Pascal and of type

I ongl NT in QuickPascal, Turbo Pascal, and Turbo Pascal for Windows. cnt is
of type i nt eger inIBM Pascal.

i brd terminates when one of the following events occurs:

e Theallocated buf fer becomesfull.

e Anerror isdetected.

e Thetimelimit is exceeded.

¢ An END message is detected.

e AnEOS character is detected (if this option is enabled).

The transfer count may be less than expected if any of these terminating events,
except for the first event, occurs.

Wheni br d completes, i bst a holdsthe latest device status, i bent | isthe
number of bytesread, i bcnt isthe 16-bit representation of the number of bytes
read, and, if the ERR bitini bst a isset, i berr isthefirst error detected.
Device IBRD Function

If ud isadevice, the device is addressed to talk and the access board is
addressed to listen. Then the datais read from the device.
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IBRD (continued) IBRD

Board IBRD Function

If ud represents an interface board, thei br d function reads from a GPIB
device that is assumed to already be properly addressed by the CIC. In
addition to the termination conditions previoudly listed, aboard i br d
function also terminates if a Device Clear (DCL) or Selected Device Clear
(SDC) command is received from the CIC.

If the access board is Active Controller, the board is placed in Standby
Controller state with ATN off even after the operation completes. If the
access board is not Active Controller, i br d commencesimmediately.

If the board is CIC, the i bcmd function must be used prior toi br d to
address adevice to talk and the board to listen. An EADR error resultsif
the board is CIC but has not been addressed to listen with thei bend
function. An EABO error resultsif, for any reason, i br d does not
complete within the time limit.

Device Function Example:

Read 100 bytes of datafrom adevice.

Pascal
var ud : integer;
rd : chuf;
ud : = ibdev (0, 10,0, 15,1, 0);

ibrd (ud,rd, 100);

Turbo Pascal for Windows

var ud : integer;
rd : array[0..99] of char;
ud : = ibdev (0, 10,0, 15,1, 0);

ibrd (ud,rd, 100);
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IBRD

(continued)

Chapter 3

IBRD

Board Function Examples:

Read 100 bytes of datafrom a device at talk address hex 4C (ASCII L)
and the listen address of the board is hex 20 or ASCII space.

1
IBM/M S Pascal
var cmd : cbuf;
cnd[1] := chr (UNL);
cmd[ 2] := chr(16#4C);
cnd[ 3] := chr(16#20);
i bcnd (brdo, cnd, 3);
ibrd (brdo,rd, 56);
cmd[ 1] := chr (UNT);
cnd[ 2] := chr(UNL);
i bcnd (brdo, cnd, 2);
QuickPascal/Turbo Pascal
var cmd : cbuf;
cmd[ 1] := chr(UNL);
cnd[ 2] := chr($40);
cnd[ 3] := chr($20);
i bcnd (brdo, cnd, 3);
ibrd (brdo,rd, 56);
cnd[ 1] := chr (UNT);
cnmd[2] := chr(UNL);
i bcnd (brdo, cnd, 2);
Pascal

374

(* Unlisten. *)
(* Device talk address. *)
(* GPIB board listen *)
(* address. *)
* Check ibsta to see on *)

(* what the read term nated:*)
(* CGwWL, END, TIMO, or ERR *)
(* Data is stored in rd *)
(* Unaddress the
(* Tal ker and Listener.

(* Unlisten. *)
(* Device tal k address *)
(* GPIB board listen *)
(* address. *)
* Check ibsta to see on *)

* what the read term nated:*)
(* CWL, END, TIMO, or
(* Data is stored in rd
(* Unaddress the

(* Tal ker and Listener.

ERR *)
*)
*)
")
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IBRD (continued) IBRD

Turbo Pascal for Windows

var rd : array[0..55] of char;

cmd : PChar;
(* Unlisten.Device tal k address *)
(* GPIB board listen address *)
cnd = ' ?" #4CH20;

i bcnd (brdo, cmd®, 3);

i brd (brdo,rd, 56);

(* Check ibsta to see on what the read ternminated: *)
(* CWPL, END, TIMO, or ERR Data is stored inrd *)
(* Unaddress the Tal ker and Li stener. *)
cmd =

i bcnd (brdO cmd®, 2);

2. Toterminate the read on an EOS character, see the IBEOS Board
Function Example.

3. To enable automatic byte swapping of binary integer data, see the
IBCONFIG Board Function Example.
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IBRDA IBRDA

Purpose:  Read data asynchronoudly to string.
Format: i brda (ud,rd,cnt)

ud represents a device or an interface board. The pre-allocated array r d
identifies the storage buffer for instruction bytes that are read from the
GPIB. cnt gpecifiesthe number of bytesto be read from the GPIB. cnt
isof type i nt eger 4 in Microsoft Pascal and of typel ongl NT in
QuickPascal, Turbo Pascal, and Turbo Pascal for Windows. cnt isof type
i nt eger inIBM Pascal.

i brda isusedinplaceof i br d when the application program must
perform other functions while processing the GPIB /O operation. i br da
returns immediately after starting the I/O operation.

The three asynchronous 1/0O calls (i bcnda, i brda,andibwta)are
designed to allow an application to perform other functions (non-GPIB
functions) while processing the I/0. Once the asynchronous I/O call has
been initiated, further GPIB calls involving the device or access board are
not allowed until the 1/O has completed and the GPIB driver and the
application have been resynchronized. Resynchronization can be
accomplished by using one of the following three functions:

Note:  Resynchronization is only successful if the i bst a returned
contains CMPL.

e ibwait (mask
contains CMPL) - Thedriver and application are synchronized.

e ibstop - Theasynchronous |/O is canceled, and the driver
and application are synchronized.

e ibonl - Theasynchronous I/O is canceled, the interface
has been reset, and the driver and application are
synchronized.

The only other GPIB call that is allowed during asynchronous /O isthe
i bwai t function (mask is arbitrary). Any other GPIB call involving the
device or access board returns the EOIP error.
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Device IBRDA Function

If ud isadevice, the device is addressed to talk and the access board is
addressed to listen. Then the data is read from the device. Other command
bytes may be sent as necessary.

Board IBRDA Function

If ud isan interface board, the i br da function attemptsto read from a
GPIB device that is assumed to aready be properly addressed.

If theboard is CIC, the i bcmd function must be called prior to i br da to
address the device to talk and the board to listen. Otherwise, the actual CIC
must perform the addressing. An EADR error results if the interface board
is CIC but has not addressed itself to listen with the i bcrd function.

If the board is Active Controller, the board isfirst placed in Standby
Controller state with ATN off even after the read operation completes. |If
the board is not the Active Controller, the read operation commences
immediately.

Device Function Example:

Read 56 bytes of data from the devicet ape while performing other
processing.

Pascal

var rd : cbuf;
mask : word;

i brda (tape,rd,56); (* Perform device read. *)
mask := CMPL or TIMJ

(* Performother processing here. Then wait *)
(* for 1/Oconpletion or a tineout. *)
i bwait (tape, mask);

(* ibsta shows how the read term nated: on *)
(* CWPL, END, TIMO, or ERR *)
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Turbo Pascal for Windows

var rd : array[0..55] of char;
mask : word;

(* Read into null-term nated string *)
i brda (tape,rd,56); (* Perform device read. *)
mask := CMPL or TIMJ

(* Performother processing here. Then wait *)
(* for 1/Oconpletion or a tineout. *)
i bwait (tape, mask);

(* ibsta shows how the read term nated: on *)
(* CWPL, END, TIMO, or ERR *)

Board Function Examples:

1

Read 56 bytes of datafrom adevice at talk address hex 4C (ASCII L)
and then unaddressit (the GPIB board listen addressis hex 20 or ASCI|

space).
IBM/M S Pascal

var cnd,rd : cbuf;
mask : word;

(* Performaddressing in preparation for a *)
(* board read. *)
cnd[ 1] chr (16#3F);

cmd[ 2] := chr(16#20);
cnd[ 3] := chr(16#40);
i bcnd (brdo, cnd, 3);
i brda (brdo,rd, 56);

eventtst; (* Unspecified routine to test *)
(* and process the high priority *)
(* event. *)
v := TIMO + CVPL;
i bwai t (brdo,v); (* Wait for 1/Oto conplete. *)
(* ibsta shows how the read term nated: on *)
(* CWL, END, TIMDO, or ERR *)
(* Data is stored in rd. *)
(* Unaddress the Tal ker and Listener. *)

cnd[ 1] := chr(16#5F);
cnd[ 2] := chr(16#3F);
i bcnd (brdo, cnd, 2);
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QuickPascal/Turbo Pascal
var cnd,rd : cbuf;

mask : word;
(* Performaddressing in preparation for a *)
(* board read. *)
cnd[ 1] := chr($3F);
cnd[ 2] := chr(%$20);
cnd[ 3] := chr($40);

i bcmd (brdO, cnd, 3);
i brda (brdo,rd, 56);

eventtst; (* Unspecified routine to test and *)
(* process the high priority event. *)
v := TIMO + CMPL;
i bwai t (brdo,v); (* Wait for 1/Oto conplete. *)
(* ibsta shows how the read term nated: on *)
(* GwL, END, TIMO, or ERR *)
(* Data is stored in rd. *)
(* Unaddress the Tal ker and Listener. *)
cnd[ 1] := chr($5F);

cnd[ 2] := chr($3F);
i bcnd (brdo, cnd, 2);

Turbo Pascal for Windows

var cnd : PChar;

rd : array[O0..55] of char;

mask : word;
(* Perform addressing in preparation for a *)
(* board read. *)
crd = #3F#20#4C,
i bcrd (brdo, cmd”, 3);

(* Read into null-term nated string *)

i brda (brdo,rd, 56);

eventtst; (* Unspecified routine to test and *)
(* process the high priority event. *)

v = TIMO + CMPL;

i bwai t (brdo0,v); (* Wait for 1/Oto conplete. *)

(* ibsta shows how the read term nated: on *)

(* CGWL, END, TIMO, or ERR *)

(* Data is stored in rd. *)

(* Unaddress the Tal ker and Li stener. *)

cmd = #5F#3F;
i bcnd (brdo, cmd®, 2);
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2. Toterminate the read on an EOS character, see the IBEOS Board
Function Example.

3. To enable automatic byte swapping of binary integer data, seethe
IBCONFIG Board Function Example.
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IBRDF IBRDF

Purpose:  Read data from GPIB intofile.
Format: i brdf (ud, flnane)

ud represents a device or an interface board. f | nane isthefilename
under which the datais stored. f | name can be up to 50 characters long,
including a drive and path designation. For MS-DOS Pascal f | narme isof
type f | buf asdefined in the header files DECL .PAS, QPDECL .PAS, and
TPDECL .PAS. For Turbo Pascal for Windows, f | nane isof type PChar .

i brdf automatically opensthefile f | nane asabinary file (not asa
character file). If thefile doesnot exist, i br df createsit. On exit, i br df
closesthefile. An EFSO error resultsif it is not possible to open, create,
seek, write, or close the specified file.

Thei br df function terminates on any of the following events:

e Anerror isdetected.

e Thetimelimit is exceeded.

¢ An END message is detected.

¢ AnEOS character is detected (if this option is enabled).

¢ A DeviceClear (DCL) or Selected Device Clear (SDC) command is
received from another device which isthe CIC.

After termination, i bent | isthe number of instruction bytesread. i bent
isthe 16-bit representation of the number of bytes read.

When thedevice i br df functionreturns, i bst a holds the latest device
status, i bent | isthe number of instruction bytesread, i bent isthe 16-bit
representation of the number of bytesread, and if the ERR bitini bst a is
set, i berr isthefirst error detected.
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Device IBRDF Function

If ud isadevice, thei br d function performs board functions
automatically. The i br df function terminates on similar conditions as
i brd.

Board IBRDF Function

If ud isan interface board, the board i br d function reads from a GPIB
device that is assumed to be already properly addressed.

An EADR eror resultsif the board is CIC but has not been addressed to
listen withthei bcnd function. An EABO error resultsif, for any reason,
the read operation does not complete within the time limit. An EABO error
also resultsif the device that isto talk is not addressed or the operation does
not complete within the time limit for whatever reason.

Device Function Example:
Read datafrom the devicer dr into the file RDGS on disk drive B.

M S-DOS Pascal

var flnane : fl buf;
(* Performdevice read. fl nane has been bl ank-filled.*)

flnane[1l] :="'B';

flname[2] :="':";

flnang[3] := 'R ;

flnane[4] :="'D;

flname[5] :="'G;

flnang[6] :="'S;

i brdf (rdr,flnane);

(* ibsta and ibcnt show the results of the *)
(* read operation. *)

Turbo Pascal for Windows

var fl nanme : PChar;

flname : = 'B: RDGS' ;
ibrdf (rdr,flnane);
(* ibsta and ibcnt show the results of the *)
(* read operation. *)

Pascal 382 © National Instruments Corp.



Chapter 3 NI-488 Function Descriptions

IBRDF (continued) IBRDF

Board Function Example:

Read data from a device at talk address hex 4C (ASCII L) to thefile
RDGS on the current disk drive and then unaddress it (the GPIB board
listen addressis hex 20 or ASCII space).

M S-DOS Pascal

var cmd : cbhuf
flnane : fl buf;

(* Performaddressing in preparation for a *)
(* board read. *)
cnd[ 1] := chr(UNL);

cmd[2] := chr('L"); (* TAD *)
cnd[3] := chr(' "); (* MA *)
i bcmd (brdo, cnd, 3);

(* flnane has been bl ank-fill ed. *)
flnane[1l] := 'R ;

flname[2] :="'D;

flnang[3] :='G;

flnane[4] :="'S';

i brdf (brdo,fl nane);

(* ibsta and ibcnt show the results of the *)
(* conpl eted operation. *)

Turbo Pascal for Windows

var cmd, fl nane : PChar;

(* Perform addressing in preparation for a *)
(* board read. *)
cmd = "?L';

i bcrd (brdo, cnmd”, 3);

flnanme : = ' RDGS' ;

i brdf (brdoO,fl nane);

(* ibsta and ibcnt show the results of the *)
(* conpl eted operation. *)
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Purpose:  Read datato integer array.
Format: ibrdi (ud,iarr,cnt)

i brdi isnotavailablein Turbo Pascal or Turbo Pascal for Windows
becausethe i br d call is adequate for receiving datainto any type of buffer.
IBM/MS Pascal and QuickPascal, which have morerigid typing rules,
require different procedure declarations for array buffers of different types.

ud represents adevice or an interface board. i arr isof typei buf as
defined in the header files DECL .PAS and QPDECL .PAS. cnt specifiesthe
maximum number of bytesto beread. cnt isof typei nt eger 4 in
Microsoft Pascal, | ongl NT in QuickPascal, and i nt eger inIBM Pascal.

i brdi issmilartothei brd function, which readsinto a character array.
Asthe dataisread, each byte pair is treated as an integer and stored in
iarr. Butunlikei brd,ibrdi storesthedatadirectly into aninteger
array. Nointeger conversion of the datais needed for arithmetic operations.
Device Function Example:

Read 512 bytes of datafrom the devicet ape and store in the integer
arrayrd.

IBM/M S Pascal/Quick Pascal

var tape : integer;
rd : ibuf;
tape := ibdev (0,6,0,14,1,0);

i brdi (tape,rd,512);

Pascal 384 © National Instruments Corp.



Chapter 3 NI-488 Function Descriptions

IBRDI (continued) IBRDI

Board Function Examples:

1. Read 56 bytes of datainto integer array r d from adevice at talk
address hex 4C (ASCII L). (The GPIB board listen addressis hex 20 or
ASCII space.)

IBM/M S Pascal/Quick Pascal

var bd : integer;
bdnanme : nbuf;
cnd : chuf;
rd : ibuf;
bdnanme := 'GPIBO ';
bd := ibfind (bdnane);
crd[1] :="'?"; (* UNL *)
cd[2] =" " (* MA *)
cnd[3] :="'L"; (* MTA *)

i bend (bd, cnd, 3) ;
ibrdi (bd,rd,56):

(* ibsta shows how the read term nated: *)
(* on CWPL, END, TIMD, or ERR *)
(* Data is stored in rd. *)

2. Toterminate the read on an EOS character, see the IBEOS Board
Function Example.

3. To enable automatic byte swapping of binary integer data, seethe
IBCONFIG Board Function Example.
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IBRDIA IBRDIA

Purpose:  Read data asynchronously to integer array.
Format: ibrdia (ud,iarr,cnt)

i brdi a isnot availablein Turbo Pascal or Turbo Pascal for Windows
becausethe i br da call is adequate for receiving datainto any type of
buffer. IBM/MS Pascal and QuickPascal, which have morerigid typing
rules, require different procedure declarations for array buffers of different

types.

ud represents adevice or an interface board. i arr isof typei buf as
defined in the header files DECL .PAS and QPDECL .PAS. cnt isthe
maximum number of bytesto beread. cnt isof typei nt eger 4 in
Microsoft Pascal, | ongl NT in QuickPascal, and i nt eger inIBM Pascal.

i brdi a issimilar tothe i br da function, which reads into a character
string variable. Asthe dataisread, each byte pair istreated as an integer
and storedini arr . Butunlike i brda,i br di a storesthe data directly
into an integer array. No integer conversion of the data is needed for
arithmetic operations.

Device Function Example:

Read 56 bytes of datainto the integer array r d from the device t ape
while performing other processing.

IBM/M S Pascal
var rd : ibuf;

mask : word;
(* Performdevice read. *)
ibrdia (tape,rd,56);
(* Performother processing here. Then wait *)
(* for 1/O conpletion or a tineout. *)
mask : = 16#4100; (* TI MO CWPL *)
i bwait (tape, mask);
(* ibsta shows how the read term nated: on *)
(* CWL, END, TIMD, or ERR *)
(* Data is stored in rd. *)

if (ibsta and ERR) <> 0 then error;
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QuickPascal

var rd : ibuf;

mask : word;
(* Performdevice read. *)
ibrdia (tape,rd,56);

(* Performother processing here. Then wait *)
(* for 1/Oconpletion or a tineout. *)
mask : = $4100; (* TIMO CWPL *)
i bwait (tape, mask);

(* ibsta shows how the read term nated: on *)
(* CGWL, END, TIMO, or ERR *)
(* Data is stored in rd. *)

if (ibsta and ERR) <> 0 then error;
Board Function Examples:
1. Read 56 bytes of datainto the integer array r d from adevice at talk

address hex 4C (ASCII L). (The GPIB board listen addressis hex 20 or
ASCII space)

IBM/M S Pascal
var cnd : cbuf;
rd : ibuf;

mask : word;
(* Perform addressing in preparation for *)
(* board read. *)
cmd[1] :="'7?"; (* UNL *)
cmd[2] =" "} (* MA *)
cmd[3] :="L"; (* TAD *)
i bcnd (bd, cnd, 3);
ibrdia (bd,rd, 56);
(* Performother processing here. Then wait *)
(* for 1/O conpletion or a tineout. *)
mask : = 16#4100; (* TIMO CQwWPL *)
i bwai t (bd, mask);
(* ibsta shows how the read term nated: on *)
(* CWL, END, TIMDO, or ERR *)
(* Data is stored in rd. *)

if (ibsta and ERR) <> 0 then error;
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IBRDIA (continued) IBRDIA
QuickPascal
var cnd : cbhuf;
rd : ibuf;
mask : word;
(* Perform addressing in preparation for *)
(* board read. *)
cmd[1] :="'7?"; (* UNL *)
cmd[2] =" ' (* MA *)
cmd[3] :="'L"; (* TAD *)
i bcnd (bd, cnd, 3);
ibrdia (bd,rd, 56);
(* Performother processing here. Then wait *)
(* for 1/O conpletion or a tineout. *)
mask : = $4100; (* TIMO CWPL *)
i bwai t (bd, mask);
(* ibsta shows how the read term nated: on *)
(* CGWL, END, TIMO, or ERR *)
(* Data is stored in rd. *)

if (ibsta and ERR) <> 0 then error;

2. Toterminate the read on an EOS character, see the IBEOS board
function example.

3. To enable automatic byte swapping of binary integer data, see the
IBCONFIG Board Function Example.
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IBRPP IBRPP

Purpose:  Conduct a Parallel Pall.
Format: i brpp (ud, ppr)

ud represents a device or an interface board. ppr storesthe parallel poll
response.

Device | BRPP Function

If ud isadevice, al devicesonits GPIB are polled in parallel using the
access board of that device. Thisisdone by executing the board function
i br pp with the appropriate access board specified.

Board IBRPP Function

If ud isaboard, thei br pp function causes the identified board to conduct
aparallel pall of previously configured devices by sending the IDY
message (ATN and EOI both asserted) and reading the response from the
GPIB datalines.

An ECIC error resultsif the GPIB board is not CIC. If the GPIB board is
Standby Controller, it takes control and asserts ATN (becomes Active) prior
to polling. It remains Active Controller afterward.

In the examples that follow, some of the GPIB commands and addresses are
coded as printable ASCII characters. The simplest means of specifying
valuesisto use printable ASCII charactersto represent values. When
possible, ASCII characters should be used. Refer to Appendix A for
conversions of numeric valuesto ASCII characters.

Some commands relevant to parallel polls are shown in Table 3-6.
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Table 3-6. Parallel Poll Commands

Command Hex Value Meaning
PPC 05 Parallel Poll Configure
PPU 15 Parallel Poll Unconfigure
PPE 60 Parallel Poll Enable
PPD 70 Parallel Poll Disable

Parallel poll constants are defined in the appropriate declaration file.
Device Function Example:

Remotely configure the device | cr nt r to respond positively on DIO3
if itsindividual status bit is 1, and then parallel poll al configured
devices.

IBM/M S Pascal

var ppc, ppr @ integer;
ppc : = 16#6A,

i bppc (lcrmtr, ppc);
ibrpp (lcrntr, ppr);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var ppc, ppr : integer;
ppc = $6A;

i bppc (lcrntr, ppc);
ibrpp (lcrmtr, ppr);
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Board Function Examples:

1. Remotey configure the device br dO at listen address hex 23
(ASCII #) to respond positively on DIO3 if itsindividual status bit is 1,
and then parallel poll al configured devices.

IBM/M S Pascal
var ppr : integer;
cmd @ cbuf;

cmd[ 1] : = chr(16#23); (* device listen address *)
cnd[ 2] := chr(PPC);

cnd[3] :=chr(PPE + S + 2); (* Send PPR3 if ist =1 %)
cnd[4] := chr(UNL);

i bcnd (brd0, cnd, 4);

i brpp (brdoO, ppr); (* PPRis returned in ppr. *)

QuickPascal/Turbo Pascal/Turbo Pascal for Windows

var ppr : integer;
cmd : cbhuf;
cmd[ 1] := chr($23); (* device listen address *)
cnmd[ 2] := chr(PPC);
cnd[3] :=chr(PPE + S + 2); (* Send PPR3 if ist =1 %)
cnd[4] := chr(UNL);
i bcmd (brd0, cnd, 4);
i brpp (brdoO, ppr); (* PPRis returned in ppr. *)

2. Disable and unconfigure all GPIB devices from paralé polling using
the PPU (hex 15) command.

var cnd : cbuf;

cnd[1] := chr(PPU);
i bcnd (brdo, cnd, 1);
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Purpose:  Request or release System Control.
Format: i brsc (ud,v)

ud represents an interface board. If v is non-zero, functions requiring
System Controller capability are subsequently alowed. If v iszero (0),
functions requiring System Controller capability are not allowed.

Thei br sc function is used to enable or disable the capability of the GPIB
board to send the Interface Clear (IFC) and Remote Enable (REN) messages
to GPIB devicesusing the i bsi ¢ andi bsr e functions, respectively. The
interface board must not be System Controller to respond to IFC sent by
another Controller.

In most applications, the GPIB board is always the System Controller, but
in some applications, the GPIB board is never the System Controller. In
either case, thei br sc functionisused only if the computer is not going to
be System Controller for the duration of the program execution. While the
| EEE-488 standard does not specifically allow schemesin which System
Control can be passed dynamically from one device to another, the i br sc
function can be used in such a scheme.

Wheni br sc iscalled and an error does not occur, i ber r issettoone (1)
if the interface board was previously System Controller and zero (0) if it
was not.

Board Function Example:

Request to be System Controller if the interface board br dO is not
currently so designated.

var v : integer;

v :=1; (* Any non-zero value will do. *)
ibrsc (brdo,v);
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IBRSP IBRSP

Purpose:  Return seria poll byte.

Format: i brsp (ud, spr)

ud representsadevice. spr storesthe seria poll response.

Thei br sp function is used to serial poll one device and obtain its status
byte or to obtain a previously stored status byte. If bit 6 (the hex 40 bit) of
the response is set, the deviceis requesting service.

When the automatic serial polling feature is enabled, the specified device
may have been polled previoudly. If it has been polled and a positive
response was obtained, the RQS bit of i bst a isset on that device. Inthis
case, i br sp returns the previously acquired status byte. If the RQS bit of
i bst a isnot set during an automatic poll, it serial polls the device.

When apoll is actually conducted, the specific sequence of eventsisas
follows:

1. Unlisten (UNL)

2. Controller Listen Address

3. Secondary address of the access board, if applicable
4. Serial Poll Enable (SPE)

5. Tak address of the device

6. Secondary address of the device, if applicable

7. Read serial poll response byte from device

8. Serial Poll Disable (SPD)

9. Other command bytes may be sent as necessary
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The response byte spr , except the RQS bit, is device specific. For
example, the polled device might set a particular bit in the response byte to
indicate that it has data to transfer and another bit to indicate a need for
reprogramming. Consult the device documentation for interpretation of the
response byte.

Device Function Example:

Obtain the Serial Poll Response (spr ) byte from the device t ape.

var spr : integer;
i brsp (tape, spr);
(* The application programwould then *)
(* analyze the response in spr. *)
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IBRSV IBRSV

Purpose:  Request service and/or set or change the serial poll status byte.
Format: i brsv (ud,v)

ud represents an interface board. v isthe status byte that the GPIB board
provides when serial polled by another device that isthe GPIB CIC. If bit 6
(the hex 40 hit) is set, the GPIB board additionally requests service from the
Controller by asserting the GPIB SRQ line.

Thei br sv function is used to request service from the Controller using the
Service Reguest (SRQ) signal and to provide a system-dependent status
byte when the Controller serial pollsthe GPIB board.

Wheni br sv iscalled and an error does not occur, the previous value of v
isstoredini berr .

Board Function Examples:

1. Setthe Serial Poll status byte to hex 41, which simultaneously requests
service from an external CIC.

IBM/M S Pascal
var v : integer;
v 1= 16#41 or 1; (* assert srq *)

i brsv (brdo,v);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var Vv : integer;

v := $41 or 1;
i brsv (brdo,v);

© National Instruments Corp. 395 Pascal



NI-488 Function Descriptions Chapter 3

IBRSV (continued) IBRSV

2. Change the status byte without requesting service.

IBM/M S Pascal

var v : integer;

v = 16#23;

i brsv (brdo,v);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v = $23;
i brsv (brdo,v);
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IBSAD IBSAD

Purpose:  Change or disable Secondary Address.
Format: i bsad (ud,v)

ud represents a device or an interface board. If v isanumber between hex
60 and hex 7E, that number becomes the secondary GPIB address of the
device or interface board. If v ishex 7F or zero (0), secondary addressing
is disabled.

i bsad is needed only to alter the secondary address value from its
configuration setting. The assignment made by this function remainsin
effect until i bsad iscaled again, thei bonl ori bfi nd functionis
caled, or the system is restarted.

Wheni bsad iscalled and an error does not occur, the previous secondary
addressisstoredin i berr .

Device IBSAD Function

If ud isadevice, the function enables or disables extended GPIB
addressing for the device. When secondary addressing is enabled, the
specified secondary GPIB address of that device is sent automatically in
subsequent device I/O functions.

Board IBSAD Function

If ud isan interface board, the i bsad function enables or disables
extended GPIB addressing and, when enabled, assigns the secondary
address of the GPIB board.

Device Function Examples:

1. Change the secondary GPIB address of the device pl ot t er fromits
current value to hex 6A.

IBM/M S Pascal
var v : integer;

VvV .= 16#6A;
i bsad (plotter,v);
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QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v 1= $6A;
i bsad (plotter,v);

2. Disable secondary addressing for the device dvm.
var v : integer;
v :=0; (* 0 or hex 7F can be used. *)
i bsad (dvmv);

Board Function Examples:

1. Change the secondary GPIB address of the interface board br dO from
its current value to hex 6A.

IBM/M S Pascal
var v : integer;

VvV = 16#6A,
i bsad (brdo,v);

QuickPascal/Turbo Pascal/Turbo Pascal for Windows
var v : integer;

v = $6A;
i bsad (brdo, v);

2. Disable secondary addressing for the interface board br dO.
var v : integer;

v :=0; (* 0 or hex 7F can be used. *)
i bsad (brdo,v);
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IBSIC IBSIC

Purpose:  Send interface clear for 100 psec.
Format: i bsic (ud)

ud represents an interface board. i bsi ¢ must be used at the beginning of
aprogram if board functions are used.

Thei bsi ¢ function asserts the IFC signal for at least 100 psec if the GPIB
board is System Controller. Thisaction initializes the GPIB, makes the
interface board CIC and Active Controller with ATN asserted, and is
generally used when a bus fault condition is suspected.

The IFC signal resets only the GPIB interface functions of bus devices and
not the internal device functions. Device functions are reset with the
Device Clear (DCL) and Selected Device Clear (SDC) commands. To
determine the effect of these messages, consult the device documentation.

The ESAC error occurs if the GPIB board does not have System Controller
capability.

Board Function Example:

At the beginning of a program, initialize the GPIB and make it CIC and
Active Controller.

i bsic (brdo);
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IBSRE IBSRE

Purpose:  Set or clear the Remote Enable line.
Format: i bsre (ud,v)

ud represents an interface board. If v is non-zero, the Remote Enable
(REN) signal isasserted. If v iszero (0), the signal is unasserted.

Thei bsr e function turns the REN signal on and off. REN isused by
devices to select between local and remote modes of operation. A device
does not actually enter remote mode until it receivesits listen address.

The ESAC error occurs if the GPIB board is not System Controller. When
i bsr e iscaled and an error does not occur, the previous REN stateis
storedini berr .

Board Function Examples:

1. Placethe device at listen address hex 23 (ASCII #) in remote mode.

MS-DOS Pascal

var cmd : cbuf;

ibsre (brd0,1); (* Any non-zero value will do. *)
cmd[1] = "#; (* device listen address *)

i bcd (brdo, cnd, 1);

Turbo Pascal for Windows

var cnd : PChar;
ibsre (brd0,1); (* Any non-zero value will do. *)
cmd =" # (* device listen address *)
i bcnd (brdo, cmd®, 1);
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IBSRE (continued) IBSRE

2. Toexcludethelocal ability of the device to return to local mode, send
the Local Lockout (LLO or hex 11) command or includeit in the
command string in Example 1.

IBM/M S Pascal

var cnmd : chuf;

cmd[ 1] := chr(LLO; (* or: *)
(* cmd[1] = chr(16#23); *)

i bcnd (brdoO, cnd, 1) ; (* cnd[2] = chr(LLO); *)
(* ibcmd (brdo, cnd, 2); *)

QuickPascal/Turbo Pascal

var cmd : chuf;

cmd[1] := chr(LLO; (* or: *)
(* cmd[1] = chr($23); *)
i bcnd (brdo, cnd, 1); (* cmd[2] = chr(LLO; *)
(* ibend (brdo, cnd, 2); *)

Turbo Pascal for Windows

var cnd : PChar;

cmd = #11; (* or: cnmd = #23#11,; *)
* i bcnd( brdo, cd”®, 2); *)

i bcrd (brdo, cmd”, 1);

3. Return al devicesto local mode.
var v : integer;

v :=0; (* Set REN to fal se. *)
i bsre (brdo,v);
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IBSRQ IBSRQ

Purpose:  Register an SRQ "interrupt routine."
Format:

IBM Pascal

i bsrq (func);

M S Pascal

i bsrq (ads func);

QuickPascal/Turbo Pascal

ibsrqg (@func);

This function establishes the Pascal, QuickPascal, or Turbo Pascal routine

f unc asthe procedure to be called whenever the driver notices the SRQI
bit set (1) inthe statusword (i bst a) of a GPIB interface board. The check
for SRQI is made after each call to the driver. If SRQI isset, f unc will be
called before control is returned to the application program. SRQ servicing
isturned off if i bsr g iscalled withthei bni | procedure. i bnil is
declared in the header files DECL .PAS, QPDECL .PAS, and TPDECL .PAS.

i bni | isdefined in the language interface files Pl B.CBJ and TPI B.CBJ .
Turbo Pascal for Windows does not support | BSRQ.

Note: Disable automatic seria polling if you use i bsrq.

IBM/M S Pascal

The procedure to be called must be a separate Pascal module. The
procedure must be declared external (ext er n) in the main program. Do

not establish a nested procedure as a procedure to be called. The actual call
syntax is different for Microsoft Pascal and IBM Pascal.

Pascal 3-102 © National Instruments Corp.



Chapter 3 NI-488 Function Descriptions

IBSRQ (continued) IBSRQ

QuickPascal/Turbo Pascal

The procedure to be called is defined in the main program. Nested
procedures are not allowed to be called for SRQ servicing. The heading of
the procedure to be called is different for Microsoft Pascal and Turbo
Pascal. The Turbo Pascal heading must include the directivef ar .

For example:

QuickPascal: procedure srqgservice;

Turbo Pascal: procedure srqservice; far;
Example:

Establish sr gqser vi ce asthe procedureto call SRQ servicing.

M S Pascal

procedure srqgservice; extern;
var bd : integer;
dvm [public] : integer;
spr [public] : integer;
udnanme : nbuf;
begi n
udname : = 'gpi b0
bd := ibfind (udnane);
(* Disable autopolling. *)
i bconfig (bd, | bcAUTOPOLL, 0);
udname := 'DEV4 ';
dvm : = ibfind (udnane);
i bsrg (ads srqgservice);
end.

nmodul e separate pascal nodul e;

procedure ibrsp (dvm: integer; spr : integer);
extern;
procedure srqservice;
var dvm [extern] : integer;
spr [extern] : integer;

© National Instruments Corp. 3103 Pascal



NI-488 Function Descriptions Chapter 3

IBSRQ (continued) IBSRQ
begi n
i brsp (dvm spr);
(* Anal yze the response byte here. *)
end;
end.
IBM Pascal
procedure srqgservice; extern;
var bd : integer;
dvm [ public] : integer;
spr [public] : integer;
udnanme : nbuf;
begi n
udname := 'gpi b0 ';
bd := ibfind (udnane);
(* Disable autopolling. *)
i bconfig (bd IbcAUT(PO_L 0);
udname : = 'DEV4
dvm := ibfind (udnan‘e)

i bsrq (srqgroutine);
end.

nmodul e separate pascal nodul e;

procedure ibrsp (dvm: integer; spr : integer);
extern;
procedure srqservice;
var dvm [extern] : integer;
spr [extern] : integer;

begi n

ibrsp (dvm spr);

(* Analyze the response byte here. *)
end;
end.
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IBSRQ (continued) IBSRQ

QuickPascal

var bd, dvm : integer;
udname : nbuf;
procedure srqgservice;

var spr;
begi n
ibrsp (dvm spr);
(* Analyze the response here. *)
end;
begi n (* Main *)
udnane := 'GPIBO ';
bd := ibfind (udnane);
(* Disable autopolling *)
i bconfig (bd, | bcAUTOPOLL, 0);
udnarme := 'DEV4 '
dvm : = ibfind (udnane);
ibsrg (@srqgservice);
end.
Turbo Pascal
var bd, dvm : integer;

udnanme : nbuf;
procedure srqgservice; far;

var spr;
begi n
i brsp (dvm spr);
(* Analyze the response here. *)
end;
begi n (* Main *)
udnane := 'GPIB0 ';
bd := ibfind (udnane);
(* Disabl e autopolling *)
i bconfig (bd, | bcAUTOPOLL, 0);
udnarme := 'DEV4 ',
dvm : = ibfind (udnane);

ibsrq (@srqgservice);
end.
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IBSTOP IBSTOP

Purpose:  Abort asynchronous operation.
Format: i bstop (ud)
ud represents a device or an interface board.

i bst op terminates any asynchronous read, write, or command operation
and then resynchronizes the application with the driver.

If there is an asynchronous I/O operation in progress, the ERR hit in the
status word is set and an EABO error isreturned.

Device IBSTOP Function

If ud isadevice, i bst op attempts to terminate any unfinished
asynchronous I/O device function to that device.

Board IBSTOP Function

If ud isaboard, i bst op attempts to terminate any unfinished
asynchronous 1/O operation that had been started with that board.

Device Function Example:
Stop any asynchronous operations associated with the device r dr .
i bstop (rdr);

Board Function Example:

Stop any asynchronous operations associated with the interface board
brdo.

i bstop (brd0);
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IBTMO IBTMO

Purpose:  Change or disable time limit.
Format: i btno (ud,v)

ud represents a device or an interface board. v isacode specifying the
time limit as follows:

Table 3-7. Timeout Code Vaues

Value Minimum
of v Timeout
0 disabled
1 10 psec
2 30 psec
3 100 psec
4 300 psec
5 1 msec
6 3 msec
7 10 msec
8 30 msec
9 100 msec

10 300 msec
11 1lsec
12 3sec
13 10 sec
14 30 sec
15 100 sec

Note: If v iszero (0), no limit isin effect.
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IBTMO (continued) IBTMO

i bt mo isneeded only to alter the value from its configuration setting. The
assignment made by this function remains in effect until i bt no iscalled
again, thei bonl ori bfi nd functioniscalled, or the system is restarted.

Thei bt no function changes the length of time that the following functions
wait for the embedded 1/O operation to finish or for the specified event to
occur before returning with a timeout indication:

e ibcnd
e ibrd
e ibrdi
e ibwt
e ibwti

Thei bt no function also changes the length of time that device functions
wait for commands to be accepted. If a device does not accept commands
within the time limit, the EBUS error will be returned.

Wheni bt no iscalled and an error does not occur, the previous timeout
codevaueisstoredini berr .

Device IBTMO Function

If ud isadevice, the new time limit is used in subsequent device functions
directed to that device.

Board IBTMO Function

If ud isaboard, the new time limit is used in subsequent board functions
directed to that board.
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IBTMO (continued) IBTMO

Device Function Example:

Change the time limit for callsinvolving the device t ape to
approximately 300 msec.

M S-DOS Pascal

var tape : integer;

devnanme : nbuf;
devnanme : = ' DEV9 ;
tape := ibfind (devnane);
i btno (tape, 10);

Turbo Pascal for Windows

var tape : integer;
devnanme : PChar;

devnane := 'DEV9';

tape := ibfind (devnane);

i btno (tape, 10);
Board Function Example:

Change the time limit for calls directed to the interface board br dO to
approximately 10 msec.

i btmo (brdo, 7);
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IBTRAP IBTRAP

Purpose:  Alter Applications Monitor trap and display modes.
Format: i btrap (mask, node)

nmask isahbit mask with the same hit assignmentsas i bst a. Each mask
bit is set to be trapped and/or recorded (depending on the value of node)
when the corresponding bit appears in the status word after a GPIB call. If
all the bits are set, then every GPIB call except i bf i nd istrapped. node
determines whether the recording and trapping occur. The valid values are
listed in Table 3-8.

Table 3-8. IBTRAP Mode

Value Effect
1 Turn monitor off. No recording or trapping occurs.
2 Turn record on. All calls are recorded but no trapping
occurs.
3 Turn record and trap on. All calls are recorded and the
monitor is displayed whenever atrap condition occurs.

If an error occursduring acall toi bt r ap, the ERR bit of i bst a isset and
i berr isoneof thevalueslisted in Table 3-9. Otherwise, i berr contains
the previous nask value.

Table 3-9. IBTRAP Errors

Value Explanation
ECAP Applications Monitor not installed.
EARG Invalid monitor mode.

Refer to Appendix B, Applications Monitor, for more information. Note
that the Applications Monitor can only be used with NI-488.2 for MS-DOS.
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IBTRAP (continued) IBTRAP

Device Function Example:

Configure applications monitor to record and trap on SRQ or CMPL.

var mask : word;
node : integer;
mask := SRQ or CWMPL; (* mask is hex 1100 *)
node : = 3;
i btrap (mask, node);
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IBTRG IBTRG

Purpose:  Trigger selected device.

Format: ibtrg (ud)

ud represents a device.

i bt r g addresses and triggers the specified device.
i bt r g sendsthe following commands:

e Tak address of access board

e Secondary address of access board, if applicable
e Unlisten (UNL)

e Listen address of the device

e Secondary address of the device, if applicable
e Group Execute Trigger (GET)

Other command bytes may be sent as necessary.
Device Function Example:

Trigger the device anal yz.

ibtrg (analyz);
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IBWAIT IBWAIT

Purpose:  Wait for selected event.
Format: i bwai t (ud, mask)

ud represents adevice or an interface board. mask isabit mask with the
same bit assignments as the statusword i bst a.

i bwai t isused to monitor the events selected by the bitsin mask and to

delay processing until any of them occurs. These events and bit
assignments are shown in Table 3-10. i bwai t also updatesi bst a.

Table 3-10. Wait Mask Layout

Bit Hex
Mnemonic Pos. Value Description
ERR 15 8000 | GPIB error
TIMO 14 4000 | Timelimit exceeded
END 13 2000 | GPIB board detected END or EOS
SRQI 12 1000 | SRQon
RQS 11 800 | Devicerequesting service
CMPL 8 100 | Asynchronous /O completed
LOK 7 80 | GPIB boardisin lockout state
REM 6 40 | GPIB board isin remote state
CIC 5 20 | GPIB boardisCIC
ATN 4 10 | Attention is asserted
TACS 3 8 | GPIB boardis Talker
LACS 2 4 | GPIB board is Listener
DTAS 1 2 | GPIB boardisin devicetrigger state
DCAS 0 1 | GPIB boardisin device clear state
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IBWAIT (continued) IBWAIT

If mask =0or mask = hex 8000 (the ERR hit), the function returns
immediately. If the TIMO bit is zero (0) or the time limit is set to zero (0)
withthe i bt no function, timeouts are disabled. Disabling timeouts should
be done only when setting mask = 0 or when it is certain the selected event
will occur. Otherwise, the processor may wait indefinitely for the event to
occur.

Device IBWAIT Function

If ud isadevice, only the ERR, TIMO, END, RQS, and CMPL hits of the
wait mask and status word are applicable. |f automatic polling is enabled,
onani bwai t for RQS, each timethe GPIB SRQ lineis asserted, the
access board of the specified device seria pollsall deviceson its GPIB.
The responses are saved until the status byte returned by the device being
waited for indicates that it was the device requesting service (bit hex 40 is
set in the status byte). If the TIMO bitisset, i bwai t returnsif the event
does not occur within the timeout period of the device.

Board IBWAIT Function

If ud isaboard, all bits of the wait mask and status word are applicable
except RQS.

Device Function Example:

Wait indefinitely for the device | ogger to request service.
var mask : word;

mask : = RQS; (* mask is hex 800 *)
i bwai t (1 ogger, mask);
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IBWAIT (continued) IBWAIT

Board Function Examples:

1 Wait for aservice request or atimeout.

var mask : word;

mask := SRQ + TI MO (* mask is hex 5000
i bwai t (brdo0, mask);

(* Check ibsta here to see which occurred.

2. Update the current statusfori bst a.

var nmask : word;
mask := O;
i bwait (brd0, mask);

3. Wait indefinitely until control is passed from another CIC.

var mask : word;
mask := CI C (* mask is hex 20
i bwai t (brdO, mask);

4. Wait indefinitely until addressed to talk or listen by another CIC.

var nmask : word;
mask : = TACS + LACS; (* mask is hex 0C
i bwai t (brd0, mask);
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IBWRT IBWRT

Purpose:  Write datafrom string.
Format: ibwt (ud,wt,cnt)

ud represents adevice or an interface board. wrt isapre-alocated array
containing the data to be sent over the GPIB. cnt specifies the number of
bytes to be sent over the GPIB. cnt isof typei nt eger 4 in Microsoft
Pascal, and of type | ongl NT in QuickPascal and Turbo Pascal. cnt isof
type i nt eger inIBM Pascal.

Thei bwrt function terminates on any of the following events:
e All bytes are transferred.

e Anerror is detected.

¢ Thetimelimit is exceeded.

e A Device Clear (DCL) or Selected Device Clear (SDC) command is
received from another device which isthe CIC.

After termination, i bcnt | isthe number of bytesread. i bcnt isthe 16-
bit representation of the number of bytesread. A short count can occur on
any of the above terminating events but the first.

When thedevice i bwt functionreturns, i bst a holds the latest device
status, i bent | isthe actual number of instruction bytes written to the
device, i bent isthe 16-hit representation of the number of instruction
byteswritten, and, if the ERR bitin i bst a isset, i berr isthefirst error
detected.

Device IBWRT Function

If ud isadevice, the device is addressed to listen and the access board is
addressed to talk. Then the datais written to the device.
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IBWRT (continued) IBWRT

Board IBWRT Function

If ud isan interface board, the i bwrt function attemptsto write to a GPIB
device that is assumed to be already addressed by the CIC.

If the access board is Active Controller, the board isfirst placed in Standby
Controller state with ATN off even after the write operation completes. |If
the access board is not the Active Controller, i bwrt commences
immediately.

If the access board isCIC, i becnd must be called prior to i bwrt to address
the deviceto listen and the board to talk. An EADR error resultsif the
board is CIC but has not been addressed to talk withi bcnd. An EABO
error resultsif, for any reason, i bwr t does not complete within the time
limit. An ENOL error occurs if there are no Listeners on the bus when the
instruction bytes are sent.

Note:  If you want to send an EOS character at the end of your data string,
you must place it there explicitly. See Device Function Example 2.

Device Function Examples:
1. Writeten instruction bytesto the device dvm.

Pascal

var wr
wt[1l] :
wrt[2]
wt] 3]
wrt[4]
wt[5]
wrt[6]
wt[7]
wt[ 8]
wt[9] :
wt[10] :="'0";
ibwt (dvmwt, 10);

cbuf;

T

QUXNTRT®T

1
)
1
1
)
1
1

L 1 T I O 1 A |
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IBWRT (continued) IBWRT

Turbo Pascal for Windows

var wrt : PChar;
wt :="'F3RLP2X5Q0' ;
ibwt (dvmwt”, 10);

Write five instruction bytes terminated by a carriage return and a
linefeed to the device pt r . Linefeed isthe EOS character of the
device.

IBM/M S Pascal

var vvrt . chuf;
wt[l] :="1";
wt[2] :="P;
wt[3] := '2‘;
wt[4] :="'X;
wt[5] :="'5";
wt[6] := chr(16#0D);
wt[7] := chr(16#0A);

i bwrt (ptr wt,7);

QuickPascal/Turbo Pascal

var wt : cbuf;

wt[1l] :="1";
wt[2] :="'P;
wt[3] :="'2";
wrt[ 4] ='X‘;
wt[5] := ;
wt[6] := chr($0D)
wt[7] := chr($0A);

i bwrt (ptr wt,7);

Turbo Pascal for Windows

var wt : PChar;
wrt = "1 P2X5" #0DH#OA,
ibwt (ptr,wt”, 7);
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IBWRT (continued) IBWRT

Board Function Example:
Write 10 instruction bytes to a device at listen address hex 2F
(ASCII /) and then unaddress it (the GPIB board talk addressis hex 40
or ASCIl @).

IBM/M S Pascal

var cnd : cbuf;
wt : cbuf;

cmd[ 1] := chr(UNL); (* Unlisten. *)
cmd[ 2] := chr(16#40); (* PC talk address. *)
cnd[ 3] : = chr(16#2F); (* Device listen address *)
i bcnd (brdo, cnd, 3);

wt[l] :="'F (* Ten instruction bytes *)
wt[2] :="'3";

wt[3] :='R;

wt[4] :="'1";

wt[5] :="'P;

wt[6] :="'2";

wt[7] :="'X;

wt[8] :="'5";

wt[9] :='G;

wt[10] :="'0";

ibwt (brdO,wt, 10);
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IBWRT (continued) IBWRT

QuickPascal/Turbo Pascal

var cnd : cbuf;
wt : cbuf;

cmd[ 1] := chr(UNL); (* Unlisten. *)
cmd[ 2] := chr($40); (* PC tal k address *)
cmd[ 3] := chr($2F); (* device listen address *)
i bcnd (brdO cmd, 3);

wt[l] := 'F" (* Ten instruction bytes *)
wt[2] :="'3";

wt[3] :='R;

wt[4] := '1‘;

wt[5] :="'P;

wt[6] :="'2";

wt[7] :="'X;

wt[8] :="'5";

wt[9] :="'G;

vvrt[lO] :='0";

ibwt (brdO,wt, 10);

Turbo Pascal for Windows

var cnd, wt : PChar;

(* Unlisten. PC talk address. *)
(* device |isten address. *)
cnd = ' ? #A0#2F;

i bcnd (brdo, cnmd?, 3);

wt = "'F3RIP2X5Q0'; (* Ten instruction bytes *)

ibwt (brd0,wt”, 10);
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IBWRTA IBWRTA

Purpose:  Write data asynchronously from string.
Format: ibwta (ud,wt,cnt)

ud represents adevice or an interface board. wrt isapre-alocated array
containing the data to be sent over the GPIB. cnt specifies the number of
bytes to be sent over the GPIB. cnt isof typei nt eger 4 in Microsoft
Pascal, and of type | ongl NT in QuickPascal and Turbo Pascal. cnt isof
type i nt eger inIBM Pascal.

i bwrtaisusedinplaceof i bwrt when the application program must
perform other functions while processing the GPIB /O operation. i bw t a
returns immediately after starting the I/O operation.

The three asynchronous 1/0O calls (i bcnda, i brda,and i bwt a) are
designed to allow an application to perform other functions (non-GPIB
functions) while processing the I/0. Once the asynchronous 1/O call has
been initiated, further GPIB calls involving the device or access board are
not allowed until the 1/0 has completed and the NI1-488 driver and the
application have been resynchronized. Resynchronization can be
accomplished by using one of the following three functions:

Note:  Resynchronization isonly successful if the i bst a returned
contains CMPL.

e ibwait (mask
contains CMPL) - Thedriver and application are synchronized.

e ibstop - Theasynchronous I/O is canceled, and the driver
and application are synchronized.

e ibonl - Theasynchronous I/O is canceled, the interface
has been reset, and the driver and application are
synchronized.

The only other GPIB call that is allowed during asynchronous /O isthe
i bwai t function (mask isarbitrary). Any other GPIB call involving the
device or access board returns the EOIP error.
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IBWRTA (continued) IBWRTA

Device IBWRTA Function

If ud isadevice, the device is addressed to listen and the access board is
addressed to talk. Then the datais written to the device.

Board IBWRTA Function

If ud isan interface board, the i bwr t a function attemptsto writeto a
GPIB device that is assumed to be already properly initialized and
addressed by the actual CIC.

If the board is Active Controller, the board isfirst placed in Standby
Controller state with ATN off (even after the write operation completes).
Otherwise, the write operation commences immediately.

If theboard is CIC, the i bcnd function must be called prior to i bwr t a to
address the device to listen and the board to talk. An EADR error resultsiif
the board is CIC but has not been addressed to talk with the i bend
function. The ENOL error does not occur if there are no Listeners. When
thedevicei bwrt functionreturns, i bst a holds the latest device status,
and, if the ERR bitini bst a isset, i berr isthefirst error detected.

Note:  If you want to send an EOS character at the end of your data string,
you must place it there explicitly.
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IBWRTA (continued) IBWRTA

Device Function Example:

Write 10 instruction bytes to the device dvmwhile performing other
processing.

Pascal

var wt : cbuf;
mask : word;
wt[1] :
wt[2]
wrt[ 3]
wrt[4]
wt[5]
wrt [ 6]
wt[7]
wt[ 8]
wt[9] :
wt[10] :="'0";
ibwta (dvmwt, 10);
mask := CMPL or TI MO
(* Perform other processing here, then wait *)
(* for 1/O conpletion or a tineout. *)
i bwai t (dvm mask);
(* ibsta indicates how the wite term nated: *)
(* on CWPL, END, TIMO, or ERR *)

(* Ten instruction bytes *)

QUIXNTGRER®T

Turbo Pascal for Windows

var wt : PChar;

mask : word;
wt :="'F3RLP2X5Q0" ;
ibwta (dvmwt”, 10);
mask := CMPL or TI MO
(* Performother processing here, then wait *)
(* for 1/O conpletion or a tineout. *)
i bwai t (dvm mask);
(* ibsta indicates how the wite terni nated: *)
(* on CWPL, END, TIMO, or ERR *)
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IBWRTA (continued) IBWRTA

Board Function Example:

Write 10 instruction bytes to a device at listen address hex 2F
(ASCII /), while testing for a high priority event to occur, and then
unaddress it (the GPIB board talk address is hex 40 or ASCIl @).

IBM/M S Pascal

var cnd : cbuf;
wt : cbuf;
mask : word;

(* Perform addressing in preparation for *)
(* board write. *)
cnd[ 1] : = chr(16#3F); (* Unlisten *)
cmd[ 2] := chr(16#40); (* talk address *)
cmd[ 3] : = chr(16#2F); (* Iisten address *)
i bcnd (brdo, cnd, 3);

(* Performboard asynchronous wite. *)
wt[l] :="F;

wt[2] :="'3";

wt[3] :="'R;

wt[4] :="'1";

wt[5] :="'P;

wt[6] :="'2";

wt[7] :="'X;

wt[8] :="'5";

wt[9] :="'G;

wt[10] :="'0";

ibwta (brdo,wt, 10);

(* Perform other processing here. Then wait *)
(* for 1/O conpletion or a timeout. *)

mask := CWPL or TI MO

i bwai t (brdo0, mask);

(* Unaddress the Tal ker and Li stener. *)
cnd[ 1] := chr(UNT);

cmd[2] := chr(UNL);

i bcnd (brdo, cnd, 2);
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IBWRTA (continued) IBWRTA

QuickPascal/Turbo Pascal

var cnd : cbuf;
wt : cbuf;
mask : word;

(* Perform addressing in preparation for *)
(* board write. *)
cmd[ 1] := chr($3F); (* Unlisten *)
cmd[ 2] := chr($40); (* talk address *)
cmd[ 3] := chr($2F); (* listen address *)
i bcnd (brdo, cnd, 3);

(* Performboard asynchronous wite. *)
wt[l] :="F;

wt[2] :="'3";

wt[3] :="'R;

wt[4] :="'1";

wt[5] :="'P;

wt[6] :="'2";

wt[7] :="'X;

wt[8] :="'5";

wt[9] :="'G;

wt[10] :="'0";

ibwta (brdo,wt, 10);

(* Perform other processing here. Then wait *)
(* for 1/O conpletion or a tinmeout. *)

mask := CWPL or TI MO

i bwai t (brdo0, mask);

(* Unaddress the Tal ker and Li stener. *)
cnd[1] := chr(UNT);

cmd[2] := chr(UNL);

i bcnd (brdo, cnd, 2);
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IBWRTA (continued) IBWRTA

Turbo Pascal for Windows

var cnd,wt : PChar;
mask : word;

(* Perform addressing in preparation for *)

(* board write.
cnd = #3F#40#2F;
i bcnd (brdo, cnmd?, 3);

(* Perform board asynchronous write. *)

wt = "'F3RLP2X5Q0' ;
ibwta (brdo,wt”, 10);

(* Performother processing here. Then wait *)
(* for 1/O conpletion or a tinmeout. *)

mask := CVPL or TI MO
i bwai t (brd0O, mask);

(* Unaddress the Tal ker and Li stener. *)

cmd (="' _?";
i bcrd (brdo, cmd?, 2);

Pascal
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IBWRTF IBWRTF

Purpose:  Write datafrom file.
Format: ibwtf (ud,flname)

ud represents a device or an interface board. f | nane isthe filename from
which the datais written to the GPIB. f | nanme may be up to 50 characters
long, including a drive and path designation. For MS-DOS Pascal,

f I nare isof typef | buf asdefined in the declaration files DECL. PAS,
QPDECL. PAS, and TPDECL. PAS. For Turbo Pascal for Windows,

f I nane isof type PChar .

i bwt f automatically opensthefile f | name. Onexit,i bwrt f closes
thefile. An EFSO error resultsif it is not possible to open, seek, read, or
close the specified file.

Thei bwrt f function operation terminates on any of the following events:
e All bytes are sent.

e Anerror isdetected.

e Thetimelimit is exceeded.

e A Device Clear (DCL) or Selected Device Clear (SDC) command is
received from another device that is the CIC.

After termination, i bent | isthe number of byteswritten. i bent isthe
16-bit representation of the number of bytes written.

Device IBWRTF Function

If ud isadevice, the same board functions asthe device i bwr t function
are performed automatically. i bwrt f terminates on similar conditions as
i bwt .

Whenthei bwr t f function returns, i bst a holds the latest device status,

i bent | isthe number of instruction bytes written, i bent isthe 16-bit
representation of the number of bytes written, and, if the ERR bitin i bst a
isset, i berr isthefirst error detected.
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IBWRTE (continued) IBWRTF

Board IBWRTF Function

If ud isan interface board, the board i bwr t function writesto a GPIB
device that is assumed to be already properly addressed.

An EADR eror resultsif the board is CIC but has not been addressed to
talk with thei bend function. An EABO error resultsif, for any reason,
the read operation does not complete within the time limit. An ENOL error
occurs if there are no Listeners on the bus when the instruction bytes are
sent.

Device Function Example:

Write datato the devicer dr from thefile Y.DAT on the current disk

drive.

MS-DOS Pascal

var flnanme : flbuf;

flnane[1l] :="'Y";

flname[2] :="'.";

flnane[3] :="'D;

flnane[4] :="A';

flname[5] :="'T";

(* flnane has been bl ank-fill ed. *)

ibwtf (rdr,flnane);

Turbo Pascal for Windows
var flnanme : PChar;

flnanme :="Y. DAT ;
ibwtf (rdr,flnane);
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IBWRTE (continued) IBWRTF

Board Function Examples:

1 Writedatato the device at listen address hex 2C (ASCII ,) from thefile
Y. DAT on the current drive, and then unaddress the interface board
brdo0.

IBM/M S Pascal

var cmd @ cbuf;

flname : fl buf;
(* Perform addressing in preparation for *)
(* board write. *)
cnmd| 1] chr (UNL) ;
cmd[ 2] chr (16#40) ; (* MrA *)
cmd[ 3] chr (16#2C); (* LAD *)
i bcmd (brdo, cnd, 3);
f I nane[ 1] 'Y
f I name[ 2] R
f I name[ 3] 'D;
f I nane[ 4] A
f I name[ 5] T
(* flnane has been bl ank-fill ed. *)
ibwtf (brdo,flnane);
(* Unaddress the Tal ker and Li stener. *)
cnd[ 1] := chr (UNT);
cnd[ 2] := chr(UNL);
i bcnd (brdo, cnd, 2);
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IBWRTE (continued) IBWRTF

QuickPascal/Turbo Pascal

var cmd @ cbuf;

flname : fl buf;
(* Perform addressing in preparation for *)
(* board write. *)
cnd[ 1] := chr(UNL);
cmd[ 2] := chr($40); (* MrA *)
cmd[ 3] := chr(%$20); (* LAD *)
i bcmd (brdo, cmj 3);
f I nane[ 1] 'Y
f I name[ 2]
f I name[ 3]
f I nane[ 4] A
f I name[ 5] T
(* flnane has been bl ank-fill ed. *)
ibwtf (brdo,flnane);
(* Unaddress the Tal ker and Li stener. *)
cnd[ 1] := chr (UNT);
cnd[ 2] := chr(UNL);
i bcnd (brdo, cnd, 2);

1

D'

Turbo Pascal for Windows

var cmd, fl name : PChar;

(* Perform addressing in preparation *)
(* for board wite. *)
cmd = ' _' #40#2C, (* MIA LAD *)
i bcnd (brdO cmd”, 3)

flnane :="Y.

ibwtf (brdo,fl narre)

(* Unaddress the Tal ker and Listener. *)
cmd ="

i bcnd (brdO cmd®, 2);

2. To enable automatic byte swapping of binary integer data, see the
IBCONFIG Board Function Example.
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IBWRTI IBWRTI

Purpose:  Write datafrom integer array.
Format: ibwti (ud,iarr,cnt)

i bwrti isnotavailablein Turbo Pascal and Turbo Pascal for Windows
becausethe i bwr t call is adeguate for sending data from any type of
buffer. Pascal and QuickPascal, which have more rigid typing rules, require
different procedure declarations for array buffers of different types.

ud represents adevice or an interface board. i arr is thearray of datato
besent. i arr isof typei buf asdefined inthe header files DECL .PAS
and QPDECL .PAS. cnt specifies the maximum number of bytesto be
written. cnt isof typei nt eger 4 in Microsoft Pascal, | ongl NT in
QuickPascal, and i nt eger in1BM Pascal.

i bwrti issimilartothei bwt function, which writes datafrom a
character array.

Device Function Examples:

1. Write 10 instruction bytes from the integer array wr't to the device
dvm.

var wt :
wt[1l] :
wrt[2]
wt[3]
wt[4]

wt[5] ;

ibwti (dvmwt, 10);

buf ;

AN el
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IBWRTI (continued) IBWRTI

Write instruction bytes from integer array wr t terminated by a carriage
return and alinefeed (hex 0A) to device pt r . Linefeed isthe EOS
character of the device.

IBM/M S Pascal

var wt : ibuf;

wt[1l] := 1;

wt[2] := 2;

Wt[3] := 3 + 16#0D * 256;
wt[4] 1= 16#0A;

ibwti (ptr,wt,7);
QuickPascal

var wt : ibuf;

wt[l] := 1;

wt[2] = 2;

wt[3] := 3 + $0D * 256;
wt[4] = $0A

ibwti (ptr,wt,7);

Board Function Examples:

L

Write 10 instruction bytes from the integer array wt to adevice at
listen address hex 2F (ASCII /). (The GPIB board talk addressis hex
40 or ASCIl @.)

var cnmd : chuf;

wrt @ ibuf;

cmd[1] :="7?"; (* UNL *)
cnd[2] ="' @; (* MIA *)
crd[3] :="'/"; (* LAD *)
i bcnmd (brd, cmd, 3);

(* Performthe board wite. *)
wt[1l] = 1;

wt[2] := 2;

wt[3] := 3;

wt[4] = 4

wt[5] :=5;

ibwti (brd wt,10):

To enable automatic byte swapping of binary integer data, see the
IBCONFIG Board Function Example.
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IBWRTIA IBWRTIA

Purpose:  Write data asynchronously from integer array.
Format: ibwtia (ud,iarr,cnt)

i bwrtia isnotavailablein Turbo Pascal and Turbo Pascal for Windows
becausethe i bwr t a call is adequate for sending data from any type of
buffer. Pascal and QuickPascal, which have morerigid typing rules, require
different procedure declarations for array buffers of different types.

ud represents adevice or an interface board. i arr isthe array of datato
besent. i arr isof typei buf asdefined inthe header files DECL .PAS
and QPDECL .PAS. cnt specifies the maximum number of bytesto be
written. The datais sent in low-byte, high-byte order. cnt isof type

i nt eger 4 in Microsoft Pascal, | ongl NT in QuickPascal, and i nt eger
inIBM Pascal.

i bwtiaissmilartothei bw ta function, which writes datafrom a
character array.

Device Function Example:

Write 10 instruction bytes from integer array wrt  to the devicedvm
while performing other processing.

IBM/M S Pascal

var wt : ibuf;
mask : word;
wt[1] ;
wt[2]
wrt[ 3]
wrt[4]
wt[5] :=5;
ibwtia (dvmwt, 10);

(* Performother processing here. Then wait *)
(* for 1/O conpletion or tineout. *)
mask := 16#4100; (* TI MO CWPL *)
i bwai t (dvm mask);

(* ibsta shows how the wite term nated: on *)
(* CGWL, END, TIMO, or ERR *)
if (ibsta and ERR) <> 0 then error;

)

1

IR TERTRRTIN]
aRrdbdR
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IBWRTIA (continued) IBWRTIA

QuickPascal

var wrt i buf;
mask : word;
wt[1] ;
wt[2]
wt[3]
wrt[4]
wt[5] 1= 5;
ibwtia (dvmwt, 10);

(* Performother processing here. Then wait *)
(* for 1/O conpletion or tineout. *)
mask : = $4100; (* TIMO CWPL *)
i bwai t (dvm mask);

(* ibsta shows how the wite term nated: on *)
(* CGWL, END, TIMO, or ERR *)
if (ibsta and ERR) <> 0 then error;

1

1

1

o
TRONE

Board Function Example:

Write 10 instruction bytes from the integer array wrt to adevice at
listen address hex 2F (ASCII /) and then unaddressit. (The GPIB
board talk addressis hex 40 or ASCIl @.)

IBM/M S Pascal

var cnd : cbuf;
wt : ibuf;
mask : word;
(* Perform addressing in preparation for boardwite. *)

cmd[1] :="7?"; (* UNL *)
cnd[2] :="'@; (* MIA *)
cmd[3] :="'/"; (* LAD *)
i bcnmd (brd, cmd, 3);

wt[1l] := 1; (* Performthe board wite. *)
wt[2] (= 2;

wt[3] :=3;

wt[4] := 4

wt[5] :=5;

ibwtia (brd,wt, 10);

(* Performother processing here. Then wait *)
(* for 1/O conpletion or tineout. *)
mask : = 16#4100; (* TI MO CWPL *)

i bwai t (bd, nmask);
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IBWRTIA (continued) IBWRTIA

QuickPascal
var cmd : cbuf;

wt : ibuf;

mask : word;
(* Perform addressing in preparation for *)
(* board erte *)
cmd[1] :="'7?"; (* UNL *)
cm[2] =" @; (* MA *)
cmd[3] :="'/"; (* LAD *)
i bcnd (brd, cnd, 3);
(* Performthe board wite. *)
wt[1l] := 1;
wt[2] := 2
wt[3] :=3;
wt[4] := 4
wt[5] :=5;
ibwtia (brd,wt, 10);
(* Performother processing here. Then wait *)
(* for 1/O conpletion or tineout. *)
mask : = $4100; (* TIMO CWPL *)

i bwai t (bd, mask);
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GPIB Example Programs

These examples illustrate the programming steps that you can follow to
program a representative |EEE-488 instrument from your personal
computer using the NI-488 functions. The applications are written in
IBM/MS Pascal, QuickPascal, Turbo Pascal, and Turbo Pascal for
Windows. The target instrument is a digital voltmeter (DVM). This
instrument is otherwise unspecified—that is, it is not a DVM
manufactured by any particular manufacturer. The following steps
explain how to use the driver to execute certain programming and
control sequences without explaining how to determine those sequences.

Because the instructions that are sent to program a device as well as the
data that might be returned from the device are called device-dependent
messages, the format and syntax of the messages used in this example
are unique to this device. Furthermore, the interface messages or bus
commands that must be sent to each device will also vary, but to a
lesser degree. The exact sequence of messages to program and to
control a particular device are contained in its documentation.

For example, the following sequence of actions is assumed to be
necessary to program this DVM to make and return measurements of a
high frequency AC voltage signal in the autoranging mode:

1. Initialize the GPIB interface circuits of the DVM so that it can
respond to messages.

2. Place the DVM in remote programming mode and turn off front
panel control.

3. Initialize the internal measurement circuits.

4. Instruct the meter to measure volts aternating current (VAC) using
auto-ranging (AUTO), to wait for a trigger from the Controller
before starting a measurement (TRIGGER 2), and to assert the
IEEE-488 Service Request signal line (SRQ) when the
measurement has been completed and the meter is ready to send
the result (* SRE 16).

5. For each measurement:
a  Send the TRI GGER command to the multimeter. Thei bwr t

command " VAL1?" instructs the meter to send the next
triggered reading to its |EEE-488 output buffer.
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b. Wait until the DVM asserts Service Request (SRQ) to indicate
that the measurement is ready to be read.

c. Seria poll the DVM to determine if the measured data is valid
or if afault condition exists. You can find out by checking the
message available (MAV) bit, bit 4 in the status byte.

d. |If the dataisvalid, read 10 bytes from the DVM.

6. End the session.

The example programs that follow are based on these assumptions:

e The GPIB board is the designated System Active Controller of the
GPIB.

e There is no change to the GPIB board default hardware settings.

e The only changes made to the software parameters are those
necessary to define the device DVM at primary address 1.

e Thereisonly one GPIB board in use, and it is designated GPIBO.

e The primary listen and talk addresses of GPIBO are hex 20 (ASCI|
space) and hex 40 (ASCIlI @), respectively.

Note: In the example programs, the term Software Reference Manual

is used to refer to the NI-488.2 Software Reference Manual for
MSDOS
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IBM/M S Pascal Program — Device Functions

PROGRAM DPSAMP( i nput, out put ) ;

{$I NCLUDE: ' decl.pas'}

type
string40 = |string(40);
var
devnane : nbuf; (* Device nane buffer. nbuf is *)
* defined in DECL. PAS as a *)
(* character array. *)
wrt . cbuf; (* Data witten to the Fluke 45. *)
rd : cbuf; (* Data received fromthe *)
* Fl uke 45. *)
buffer : string40; (* Assigned the value of rd. *)
* WIIl be converted to *)
(* nuneric. *)
sendstr : string40; (* GPIB command string. *)
mask : word; (* Wait nask. *)
dvm . integer; (* Device nunber. *)
i,m : integer; (* FOR | oop i ndex. *)
spr : integer; (* Serial poll response byte. *)
num . real 4; * Nureric conversion of rd. *)
sum : real 4; (* Accunul ator of neasurenents. *)
(*
* Procedure dvnerr
* The dnverr procedure notifies you that the Fluke 45
* returned an invalid serial poll response byte. The
* error message is printed along with the serial poll
* response byte.
*
* The NI -488 function ibonl is called to disable the
* hardware and software.
* *)
procedure dvmerr(nmsg: string40; spr:integer);
begi n
witeln (msg);
witeln('Status Byte ="', spr);
(* Call the ibonl function to disable the hardware and *)
* software. *)
i bonl (dvm 0);
end;
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Procedure gpi berr
The gpi berr procedure notifies you that an N -488 routine
failed by printing an error nessage. The status variable
ibsta is printed in decimal along with the menonic
meani ng of the bit position. The status variable iberr
is printed in decinal along with the mmenoni c nmeani ng
of the decimal value. The status variable ibcnt is
printed in decinal.

The NI -488 function ibonl is called to disable the
har dwar e and software.

E T R I T T

*)

procedure gpi berr(nsg: string40);
begi n
witeln (nsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR < then wite (

if ibsta and TI MO < then wite (

if ibsta and EEND < then wite (

if ibsta and SRQ < then wite (

if ibsta and RQS < then wite (

if ibsta and CMPL < then wite ('

if ibsta and LK < then wite (' LK );
if ibsta and REM < then wite (' ;
if ibsta and CIC < then wite (

if ibsta and ATN < then wite (

if ibsta and TACS < then wite (

if ibsta and LACS < then wite (' LACS);
if ibsta and DTAS <> then wite (' DTAS);
if ibsta and DCAS < then wite (' DCAS);
witeln(' >);

" ATN )
" TACS');

[eNeololololoolololooloNeNe]

wite('iberr ="', iberr);

if iberr = EDVR then witeln (' EDVR <DCS Error>');

if iberr = ECIC then witeln (' ECIC <Not C C');

if iberr = ENOL then witeln (' ENOL <No Listener>');

if iberr = EADR then witeln (' EADR <Address error>');

if iberr = EARGthen witeln (' EARG <lnvalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");

if iberr = EABOthen witeln (' EABO <Op. aborted>');

if iberr = ENEB then witeln (' ENEB <No GPIB board>');

if iberr = EOP then witeln (' EOP <Async |/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>');

if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');

if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');

if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibcnt);
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(*
(*

end;

L T R

Chapter 3

Call the ibonl function to disable the hardware
and software.

*  *
~——

i bonl (dvm 0);

Procedure readdata
The readdata procedure reads 10 neasurenents fromthe
Fl uke 45 and cal cul ates the average of the neasurenents.

The return statement termi nates this procedure.

*)

procedur e readdat a;

begi n

(*
(*

(*
(*

Initialize the accunmul ator of the 10 neasurenents
to zero.

* %
~——

sum := 0.0;

Establish a FOR |l oop to read the 10 nmeasurenents.
The variable mserves as the counter of the FOR | oop.

*  *
~—~—

for m:=1 to 10 do

begi n

(* Trigger the Fluke 45. |If the error bit (ERR) is
* set in ibsta, call gpiberr with an error nessage.

* %
~

i btrg(dvm;
if (ibsta and ERR) <> 0 then
begi n
gpiberr('Ibtrg Error');
return
end;

(* Request the triggered nmeasurenent by sending
*

*

)

the instruction 'VAL1?'. |If the error bit (ERR *)

(* is set inibsta, call gpiberr with an error *)

*  nessage. *)
sendstr := 'VAL1?";
for i:=1to 5 do

wt[i] := sendstr[i];

ibwt (dvmwt,5);
if (ibsta and ERR) <> 0 then
begi n
gpiberr('lbwt Error');
return
end;
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(* Wait for the Fluke 45 to request service (RQ) or *)
* wait for the Fluke 45 to tinmeout (TIM). The *)
(* default tineout period is 10 seconds. RS is *)
* detected by bitposition 11 (hex 800). TIMOis *)
(* detected by bit position 14 (hex 4000). These *)
* status bits are listed under the N -488 function *)
ibwait in the Software Reference Manual. |If the *)
error bit (ERR) or the timeout bit (TIMJ) is set *)
in ibsta, call gpiberr with an error nessage. *)
mask : = 16#4800; (* RS + TIMD *)
i bwait (dvm nask);
if (ibsta and (ERR or TIMD)) <> 0 then
begi n
gpi berr('lbwait Error');
return
end;
(* Read the Fluke 45 serial poll status byte. |If *)
* the error bit (ERR) is set in ibsta, call gpiberr *)
with an error nessage. *)
spr := 0;
i brsp(dvm spr);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Ibrsp Error');
return
end;
(* If the returned status byte is hex 50, the Fluke *)
* 45 has valid data to send; otherwise, it has a *)
(* fault condition to report. |If the status byte *)
* is not hex 50, call dvrmerr with an error message. *)
if (spr <> 16#50) then
begi n
dvrerr (' Fl uke 45 Error', spr);
return
end;
(* Read the Fluke 45 neasurenent. |If the error bit *)
* (ERR) is set in ibsta, call gpiberr with an error *)
nmessage. *)
ibrd (dvm rd, 10);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Ibrd Error');
return
end;
(* Assign the array rd to the string buffer. Renpve *)
(* spaces in buffer. Print the measurenent. *)
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buffer.len := | obyte(ibcnt) - 1;
for i :=1to (ibcnt - 1) do
buffer[i] :=rd[i];
witeln(' Reading: ', buffer);
writeln;
(* Convert the neasurenent to its nuneric value. |If
* there is an error during the conversion, termnate
this program |f an error does not occur during
the conversion, add the value to the accumnul ator.
i f decode(buffer,num then
sum : = sum + num
el se
return;
end; (* Continue the FOR loop until 10
(* neasurenents are read.
(* Print the average of the 10 readings.
witeln(' The average of the 10 readings is ', sunf10);
end;
(*
* MAI N
* *)
BEG N
witeln('Read 10 nmeasurenments fromthe Fluke 45...");
writeln;
(* Assign a unique identifier to the Fluke 45 and store
(* in the variable DYM The name DVMis the name you
* configured for the Fluke 45 using | BCONF. EXE. |f DVM
* is less than zero, call gpiberr with an error nessage.
devnane : = 'DVWM "
dvm : = i bfind (devnane);
if (dvm< 0) then
begi n
gpi berr("Ibfind Error');
return
end,
(* dear the internal or device functions of the Fluke 45.
(* If the error bit (ERR) is set in ibsta, call gpiberr
* with an error nessage.

* ok

* % ok

~———

* ok oy X

Chapter 3

——

~——

EE
~—
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ibclr (dvm;
if (ibsta and ERR) <> 0 then
begi n
gpiberr('lbclr Error');
return
end,

(* Reset the Fluke 45 by issuing the reset (*RST) command.
(* Instruct the Fluke 45 to neasure the volts alternating
* current (VAC) using auto-ranging (AUTO, to wait for a
(* trigger fromthe GPIB interface board (TRIGGER 2), and
* to assert the | EEE-488 Service Request |ine, SRQ when
(* the neasurenent has been conpleted and the Fluke 45 is
* ready to send the result (*SRE 16). |If the error bit

(* (ERR) is set in ibsta, call gpiberr with an error nessage.

sendstr := '*RST; VAC, AUTG TRIGGER 2; *SRE 16';
for i:=1to 35 do
wt[i] := sendstr[i];

ibwt (dvmwt, 35);
if (ibsta and ERR) <> 0 then
begi n
gpiberr('lbwt Error');
return
end;
(* Call readdata to read 10 neasurenents from Fl uke 45.
r eaddat a;
(* Call the ibonl function to disable the device DVM
i bonl (dvm 0);

end.

EE N
—
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IBM/M S Pascal Program —Board Functions

PROGRAM BPSAMP( i nput, out put ) ;
{$I NCLUDE: ' decl.pas'}

type
string40 = | string(40);
var
bdnane : nbuf; (* Board name buffer. nbuf is *)
(* defined in DECL. PAS as a *)
* character array. *)
cmd ;. chuf; (* Array of commands. chuf is *)
* defined in DECL. PAS as a *)
(* character array. *)
Wt . cbuf; (* Data witten to the *)
(* Fluke 45. *)
rd : cbuf; (* Data received fromthe *)
(* Fluke 45. *)
buf f er : string40; (* Assigned the value of rd. *)
(* WII be converted to nuneric. *)
sendstr : string40; (* GPIB command string. *)
mask : oword; (* Wait nask. *)
bd : integer; (* Board nunber. *)
i,m . integer; (* FOR | oop i ndex. *)
num : real 4; (* Nuneric conversion of rd. *)
sum . real 4; (* Accunul ator of measurenents. *)
(*
* Procedure dvnerr
* The dnverr procedure notifies you that the Fluke 45
* returned an invalid serial poll response byte. The
* error nmessage is printed along with the serial poll
* response byte.
* The NI -488 function ibonl is called to disable the
* hardware and software.
*
* *)
procedure dvnerr(nsg: string40; rdchar:char);
begi n
witeln (msg);
witeln('Status Byte ="', ord(rdchar));
(* Call the ibonl function to disable the hardware *)
* *

and software.
i bonl (bd,0);

end;
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(*

* Procedure gpi berr

* The gpiberr procedure notifies you that an N -488 routine
* failed by printing an error nmessage. The status variable
* ibstais printed in decimal along with the menonic

* npeaning of the bit position. The status variable iberr

* is printed in decimal along with the menoni c nmeani ng of

* the decimal value. The status variable ibcnt is printed

* in decinal.

*

* The NI -488 function ibonl is called to disable the

* hardware and sof tware.

*

*)

procedure gpi berr(nsg: string40);
begi n

witeln (nsg);

wite('ibsta ="', ibsta,' <');
if ibsta and ERR <> 0 then wite (' ERR);
if ibsta and TI MO <> 0 then wite (' TIMJ);
if ibsta and EEND <> 0 then wite (' END);
if ibsta and SRQ <> 0 then wite (' SRQ");
if ibsta and RQS < 0 then wite (' RQS);
if ibsta and CMPL <> 0 then wite (' CWL');
if ibsta and LK < 0 then wite (' LXK);
if ibsta and REM < 0 then wite (' REM);
if ibsta and CIC < 0 then wite (' CIC);
if ibsta and ATN < 0 then wite (' ATN);
if ibsta and TACS <> 0 then wite (' TACS);
if ibsta and LACS <> 0 then wite (' LACS);
if ibsta and DTAS <> 0 then wite (' DTAS);
if ibsta and DCAS <> 0 then wite (' DCAS);
witeln(' >);
wite('iberr ="', iberr);
if iberr = EDVR then witeln (' EDVR <DCS Error>');
if iberr = ECIC then witeln (' ECIC <Not C C');
if iberr = ENOL then witeln (' ENOL <No Listener>');
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARGthen witeln (' EARG <lnvalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");
if iberr = EABOthen witeln (' EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPIB board>');
if iberr = EOP then witeln (' EOP <Async |/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>');
if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');
if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibcnt);
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(* Call the ibonl function to disable the hardware
* and software.

* %
~——

i bonl (bd, 0);
end,
(*
* Procedure readdata
* The readdata procedure reads 10 nmeasurenents fromthe
* Fluke 45 and cal cul ates the average of the nmeasurenents.
*
* The return statement term nates this procedure.
* *)
procedur e readdat a;
begi n
(* Initialize the accunul ator of the 10 neasurenents *)
* to zero. *)
sum: = 0.0;
(* Establish a FOR loop to read the 10 neasurenents. *)
(* The variable mserves as the counter of the FOR | oop. *)
for m:=1 to 10 do
begi n
(* Address the Fluke 45 to listen (hex 21 or ASCI| "I") *)
(* and address the GPIB interface board to talk *)
* (hex 20 or ASCII "@). These conmands can be *)
(* found in Appendix A of the Software Reference *)
* Manual. |f the error bit (ERR) is set in ibsta, *)
(* call gpiberr with an error nessage. *)
crd[1] :="I!";
cmd[2] :='@;

i bcnd (bd, cnd, 2);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Ibcmd Error');
return
end;

(* Trigger the Fluke 45 by sending the trigger
(* (CGET) command (hex 08) nessage. |f the error
* bit (ERR) is set in ibsta, call gpiberr with
(* an error nessage.

* %k *
——
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cmd[ 1] := chr(GET);
i bcnd (bd, cnd, 1);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('lbcmd Error');
return
end;

(* Request the triggered neasurenent by sending

* the instruction "VAL1?". If the error bit (ERR)
(* is set in ibsta, call gpiberr with an error

*  nessage.

* ok %k Ok
—

sendstr := 'VAL1?';
for i :=1to 5 do
wt[i] := sendstr[i];
ibwt (bd,wt,5);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Ibwt Error');
return
end,

(* Wait for the Fluke 45 to assert the Service

(* Request (SRQ line or wait for the Fluke 45 to
* timeout (TIMO).The default tineout period is 10
(* seconds. SRQ is detected by bit position 12

* (hex 1000, SRQ). TIMOis detected by bit

(* position 14 (hex 4000). These status bits are
* |listed under the NI -488 function ibwait in

(* the Software Reference Manual. |If error bit

* (ERR) or the timeout bit (TIM)) is set in ibsta,
(* call gpiberr with an error nessage.

P I

— e

mask := 16#5000; (* SRQ + TIMO *)
i bwai t (bd, mask);
if (ibsta and (ERR or TIMD)) <> 0 then
begi n
gpi berr('lbwait Error');
return
end;

(* Serial poll the Fluke 45. Unaddress bus devices
* by sending the untal k (UNT) command (hex 5F or

(* ASCIl "_") and the unlisten (UNL) conmand ( hex

* 3F or ASCII "?"). Send the Serial Poll Enable

(* (SPE) comnmand (hex 18) and the Fluke 45 talk

* address (hex 41 or ASCII "A"). Address the GPIB
(* interface board to listen (hex 20 or ASCII

* space). These commands can be found in

(* Appendix A of the Software Reference Manual .

* |If the error bit (ERR) is set in ibsta, call

(* gpiberr with an error nessage.

ECIE I S I N
— N
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cmd[1] ="' _";
cmd[2] :="'7?";
cmd[ 3] := chr(SPE);
cmd[4] = "A;
cnd[5] =" ';

i bend(bd, cnd, 5);
if (ibsta and ERR) <> 0 then

begi n
gpi berr('lbcmd Error');
return
end;
(* Read the Fluke 45 serial poll status byte. |If the *)
* error bit (ERR) is set in ibsta, call gpiberr *)
with an error nessage. *)
i brd(bd, rd, 1);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('Ibrd Error');
return
end;
(* If the returned status byte is hex 50, the Fluke 45 *)
* has valid data to send; otherwise, it has a fault *)
condition to report. |If the status byte is not *)
hex 50, call dvmerr with an error nessage. *)
if (ord(rd[1]) <> 16#50) then
begi n
dvnerr (' Fluke 45 Error', rd[1]);
return
end;
(* Conplete the serial poll by sending the Serial Poll *)
(* Disable (SPD) command, hex 19. This conmand can be *)
(* found in Appendix A of the Software Reference *)
(* Manual. If the error bit (ERR) is set in ibsta, *)
(* ~call gpiberr with an error nessage. *)

cmd[1] := chr(SPD);
i bcd(bd, cmd, 1);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('lbcmd Error');
return
end;
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(* Read the Fluke 45 neasurenent. If the error bit (ERR) *)
* is set inibsta, call gpiberr with an error nmessage. *)

ibrd (bd,rd, 10);
if (ibsta and ERR) <> 0 then

begi n
gpiberr('Ibrd Error');
return
end;
(* Assign the array rd to the string buffer. Renobve *)
* gspaces in buffer. Print the measurement. *)
buffer.len := | obyte(ibcnt) - 1;
for i := 1 to (ibcnt - 1) do
buffer[i] :=rd[i];
witeln('Reading: ', buffer);
witeln;
(* Convert the nmeasurenment to its numeric value. |If *)
* there is an error during the conversion, termnate *)
this program |If an error does not occur during *)
the conversion, add the value to the accumnul ator. *)
i f decode(buffer,num then
sum : = sum + num
el se
return;
end; (* Continue the FOR |oop until 10 *)
(* neasurenents are read. *)
(* Print the average of the 10 readings. *)
witeln(' The average of the 10 readings is ', sum 10);
end,;
(*
* MAI N
* *)
BEG N
witeln('Read 10 neasurenments fromthe Fluke 45...");
witeln;
(* Assign a unique identifier to board 0 and store in *)
* the variable bd. The nane 'GPIB0' is the default *)
name of board 0. |If bd is less than zero, call *)
gpi berr with an error nessage. *)
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bdname := 'GPIBO ';
bd := ibfind (bdnane);
if (bd <0) then
begi n
gpi berr("Ibfind Error');
return
end;
(* Send the Interface Clear (IFC) nmessage. This action *)
* jinitializes the GPIB interface board and makes the *)
(* interface board Controller-In-Charge. |f the error *)
* bit (ERR) is set inibsta, call gpiberr with an *)
(* error nessage. *)
i bsic (bd);
if (ibsta and ERR) <> 0 then
begi n
gpiberr('lbsic Error');
return
end,
(* Turn on the Renpte Enable (REN) signal. The device *)
(* does not actually enter renpte node until it receives *)
* its listen address. |If the error bit (ERR) is set in *)
(* ibsta, call gpiberr with an error nessage. *)
ibsre (bd, 1);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('lbsre Error');
return
end,
(* Inhibit front panel control with the Local Lockout *)
(* (LLO command (hex 11). Place the Fluke 45 in renote *)
* node by addressing it to listen (hex 21 or ASCII "!"). *)
(* Send the Device Oear (DCL) nessage to clear internal *)
* device functions (hex 14). Address the GPIB interface *)
(* board to talk (hex 20 or ASCII "@). These conmmands *)
* can be found in Appendi x A of the Software Reference *)
(* Manual. |If the error bit (ERR) is set in ibsta, call *)
* gpiberr with an error nessage. *)

cmd[1] := chr(LLO;
cmd[ 2] := chr(DCL);
cmd[3] :="'!";
cmd[4] ="' @,;

i bcnd (bd, cnd, 4);
if (ibsta and ERR) <> 0 then
begi n
gpi berr('lbcnd Error');
return
end,
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(* Reset the Fluke 45 by issuing the reset (*RST) conmmand. *)
* Instruct the Fluke 45 to neasure the volts alternating *)
(* current (VACQ) using auto-ranging (AUTO), to wait for a *)
* trigger fromthe GPIB interface board (TR GGER 2), and *)
(* to assert the | EEE-488 Service Request |ine, SRQ when *)
* the nmeasurenment has been conpleted and the Fluke 45 is *)
(* ready to send the result (*SRE 16). If the error bit *)
* (ERR) is set in ibsta, call gpiberr with an error *)
(* nessage. *)
sendstr := '*RST, VAC, AUTG TRIGGER 2; *SRE 16';
for i:=1 to 35 do
wt[i] := sendstr[i];
ibwt (bd,wt, 35);
if (ibsta and ERR) <> 0 then
begi n
gpiberr('lbwt Error');
return
end;
(* Call readdata to read 10 neasurenents fromthe *)
(* Fluke 45. *)
r eaddat a;
(* Call the ibonl function to disable the hardware *)
* and software. *)
i bonl (bd,0);

END.
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QuickPascal Program — Device Functions

PROGRAM DQPSAMP(i nput , out put) ;

{$l gpdecl . pas}
const
maxl en = 10; (* Maxi mum | ength of data array.
var
devnane nbuf ; (* Device nanme buffer. nbuf is
(* defined in QPDECL. PAS as a
(* character array.
wrt chuf; (* Data witten to the
(* Fluke 45.
rd cbuf ; (* Data received fromthe
(* Fluke 45.
buf f er string[mexlen]; (* Assigned the value of rd.
(* WII be converted to
(* nureric.
sendstr string[40]; (* GPIB command string.
mask i nteger; (* Wait mask.
dvm i nt eger; (* Device nunber.
i,m i nt eger; (* FOR | oop index.
spr i nt eger; (* Serial poll response byte.
code i nteger; (* Procedure VAL paraneter.
(* VAL is Turbo Pascal
(* conversion procedure.
num real ; (* Nuneric conversion of rd.
sum real ; (* Accumul at or of neasuremnents.
(*
* Procedure dvnerr
* The dvrerr procedure notifies you that the Fluke 45
* returned an invalid serial poll response byte. The
* error nessage is printed along with the serial poll
* response byte.
* The NI -488 function ibonl is called to disable the
* hardware and software.
* The halt procedure terninates this program
* *
)
procedure dvnerr(nsg:string; spr:integer);
begi n
witeln (nsg);
witeln('Status Byte ="', spr);
(* Call the ibonl function to disable the hardware *
*

(* and software.
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i bonl (dvm 0);
hal t;
end;
(*
* Procedure gpi berr
* The gpiberr procedure notifies you that an N -488 routine
* failed by printing an error nessage. The status variable
* ibstais printed in decimal along with the menonic
* neaning of the bit position. The status variable iberr
* is printed in decimal along with the menoni ¢ nmeani ng of
* the decimal value. The status variable ibcnt is printed
* in decimal.
*
* The NI -488 function ibonl is called to disable the
* hardware and software.
*
* The halt command stops execution of this program
*

procedure gpi berr(nsg: string);

begi n

witeln (nsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR <> 0O then wite (' ERR);

if ibsta and TI MO <> 0 then wite (' TIMJ);

if ibsta and EEND <> 0 then wite (' END);

if ibsta and SRQ <> 0 then wite (' SRQ");

if ibsta and RQS < 0 then wite (' RQS);

if ibsta and CMPL <> 0 then wite (' CWL');

if ibsta and LK < 0 then wite (' LXK);

if ibsta and REM < 0 then wite (' REM);

if ibsta and CIC < 0 then wite (' CIC);

if ibsta and ATN < 0 then wite (' ATN);

if ibsta and TACS <> 0 then wite (' TACS);

if ibsta and LACS <> 0 then wite (' LACS);

if ibsta and DTAS <> 0 then wite (' DTAS);

if ibsta and DCAS <> 0 then wite (' DCAS);
witeln(' >);

wite('iberr ="', iberr);

if iberr = EDVR then witeln (' EDVR <DCS Error>');

if iberr = ECIC then witeln (' ECIC <Not C C');

if iberr = ENOL then witeln (* ENCL <No Listener>");
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARG then witeln (' EARG <lnvalid argunent>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");
if iberr = EABO then witeln (* EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPIB board>');
if iberr = EOP then witeln (* EOP <Async 1/Oin prg>');
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if iberr = ECAP then witeln (' ECAP <No capability>');
if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');
if iberr = ESTB then witeln (' ESTB <Status byte |ost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibent);
(* Call the ibonl function to disable the hardware *)
(* and software. *)
i bonl (dvm 0);
hal t;
end;
(*
* Procedure readdata
* The readdata procedure reads 10 neasurenents fromthe
* Fluke 45 and cal cul ates the average of the neasurenents.
* The exit procedure termnates this procedure.
* *)
procedure readdat a;
begi n
(* Initialize the accunul ator of the 10 neasurenents *)
(* to zero. *)
sum: = 0.0;
(* Establish a FOR loop to read the 10 neasurenents. *)
* The variable mserves as the counter of the FOR | oop. *)
for m:=1 to 10 do
begi n
(* Trigger the Fluke 45. |If the error bit (ERR) *)
(* is set inibsta, call gpiberr with an error *)
(* nessage. *)
ibtrg(dvm;
if (ibsta and ERR) <> 0 then gpiberr('Ibtrg Error');
(* Request the triggered measurenent by sending *)
(* the instruction "VAL1?". |If the error bit *)
(* (ERR) is set in ibsta, call gpiberr with an *)
(* error nessage. *)
sendstr := 'VALL1?';
for i:=1to 5 do
wt[i] := sendstr[i];
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ibwt (dvmwt,5);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Wait for the Fluke 45 to request service

* (RQS) or wait for the Fluke 45 to tineout
(TIMD). The default tineout period is 10
seconds. RQ@S is detected by bit position 11
(hex 800). TIMOis is detected by bit
position 14 (hex 4000). These status bhits are
listed under the NI -488 function ibwait in
the Software Reference Manual. |If the error
bit (ERR) or the tineout bit (TIMJ) is set in
i bsta, call gpiberr with an error nessage.

— e e e e e

* ok ok ok ok ok ok Ok %

mask : = $4800; (* RS + TIMO *)
i bwai t (dvm nask);
if (ibsta and (ERR or TIM))) <> 0 then

gpi berr('Ibwait Error');

(* Read the Fluke 45 serial poll status byte. |If the
* error bit (ERR) is set in ibsta, call gpiberr
with an error nmessage.

* %k
———

spr := 0;
i brsp(dvm spr);
if (ibsta and ERR) <> 0 then gpiberr('Ibrsp Error');

(* If the returned status byte is hex 50, the Fluke 45 *)
* has valid data to send; otherwise, it has a fault *)
(* condition to report. |f the status byte is not *)
* hex 50, call dvrmerr with an error nessage. *)

if (spr <> $50) then dvmerr('Fluke 45 Error', spr);

(* Read the Fluke 45 neasurenent. |If the error bit(ERR) *)
* is set inibsta, call gpiberr with an error nessage. *)

ibrd (dvm rd, 10);
if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');

(* Assign the array rd to the string buffer. Renove *
(* spaces in buffer. Print the neasurenent. *

for i:=1to (ibcnt - 1) do
buffer[i] :=rd[i];
buffer[0] := chr(ibcnt - 1);

del ete(buffer, ibcnt, maxlen - ibcnt + 1);
witeln('Reading: ', buffer);
writeln;
(* Convert the nmeasurenent to its numeric value. |If
*

there is an error during the conversion, print the
(* index of the character that did not convert and
* termnate this program |f an error does not occur
(* during the conversion, add the value to the
* accunul ator.

* ok ok ok *
NN NN
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val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum := sum + num

Chapter 3

end; (* Continue the FOR loop until 10 neasurenents *)
(* are read. *)
(* Print the average of the 10 readings. *)
writeln(' The average of the 10 readings is ', sum 10);
end;
(*
* MAI N
* *)
BEG N
witeln('Read 10 nmeasurenents fromthe Fluke 45...");

writeln;

Assign a unique identifier to the Fluke 45 and store
in the variable DVYM The nane DVMis the nanme you
configured for the Fluke 45 using | BCONF. EXE. |f DVM
is less than zero, call gpiberr with an error nessage.

devnane : = 'DVM "
dvm : = ibfind (devnane);
if (dvm< 0) then gpiberr('Ibfind Error');

Clear the internal or device functions of the Fluke 45.

If the error bit (ERR) is set in ibsta, call gpiberr
with an error nessage.

ibclr (dvm;
if (ibsta and ERR) <> 0 then gpiberr('Ibclr Error');

Reset the Fluke 45 by issuing the reset (*RST)
command. Instruct the Fluke 45 to neasure the volts
alternating current (VAC) using auto-ranging (AUTO,
to wait for a trigger fromthe GPIB interface board
(TRIGGER 2), and to assert the | EEE-488 Service
Request |ine, SRQ when the neasurenent has been
conpl eted and the Fluke 45 is ready to send the
result(*SRE 16). If the error bit (ERR) is set

in ibsta, call gpiberr with an error message.

* % kX
——

* % ok
~—

E I I T
—
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sendstr := '*RST; VAC, AUTG TRIGGER 2; *SRE 16';
for i:=1to 35 do
wt[i] := sendstr[i];

ibwt (dvmwt, 35);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Call readdata to read 10 neasurenents fromthe *)

(* Fluke 45. *)
readdat a;

(* Call the ibonl function to disable the device DVM *)
i bonl (dvm 0);

end.
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QuickPascal Program — Board Functions

PROGRAM BQPSAMP( i nput , out put) ;

{$l gpdecl . pas}

const
maxl en = 10; (* Maxi mum | ength of data *)
(* array. *)
Var
bdnane : nbuf; (* Board nanme buffer. nbuf

* is defined in QPDECL. PAS as
(* a character array.

cmd : cbuf ; (* Array of commands. chuf is
(* defined in QPECL. PAS as a
(* character array.

wr t . chuf; (* Data wittento the Fluke45.
rd : cbuf; (* Data received fromthe

(* Fluke 45.
buf f er : string[maxlen]; (* Assigned the value of rd.

(* WII be converted to
(* nureric.

sendstr : string[40]; (* GPIB conmand string.
mask . integer; (* Wait nask.

bd . integer; (* Board nunber.

i,m : integer; (* FOR | oop index.

code . integer; (* Procedure VAL paraneter.

(* VAL is a Turbo Pascal
(* conversion procedure.

P T T I T U R R N
N e

num : real; (* Nuneric conversion of rd.
sum : real; (* Accumul ator of neasurenents.

(*

* Procedure dvnerr

* The dvrerr procedure notifies you that the Fluke 45

* returned an invalid serial poll response byte. The

* error nmessage is printed along with the serial poll

* response byte.

*

* The NI -488 function ibonl is called to disable the

* hardware and software.

*

* The halt procedure termnates this procedure.

* *)

procedure dvnerr(nsg:string; rdchar:char);

begi n

witeln (nmsg);
witeln('Status Byte ="', ord(rdchar));
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(*
(*

Call the ibonl function to disable the hardware *)
and software. *)
ibonl (bd,0);

hal t;

end;

E I T I I

Procedure gpi berr
The gpi berr procedure notifies you that an N -488 routine
failed by printing an error nessage. The status variable
ibsta is printed in decinal along with the menonic
neani ng of the bit position. The status variable iberr
is printed in decinmal along with the mmenoni ¢ nmeani ng of
the decimal value. The status variable ibcnt will be
printed in decinal.

The NI -488 function ibonl is called to disable the
har dwar e and software.

The halt procedure stops execution of this program

*)

procedure gpi berr(nsg:string);

begi n

witeln (nmsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR < 0 then wite (' ERR);
if ibsta and TI MO <> 0 then wite (' TIMJI);
if ibsta and EEND < 0 then wite (' END);
if ibsta and SRQ <> 0 then wite (' SRQ");
if ibsta and RQS < 0 then wite (' RQS);
if ibsta and CVPL <> 0 then wite (' CWL');
if ibsta and LXK < 0 then wite (' LCK);
if ibsta and REM <> 0 then wite (' REM);
if ibsta and CIC < 0 then wite (' CIC);
if ibsta and ATN <> 0 then wite (' ATN);
if ibsta and TACS <> 0 then wite (' TACS);
if ibsta and LACS <> 0 then wite (' LACS);
if ibsta and DTAS <> 0 then wite (' DTAS);
if ibsta and DCAS <> 0 then wite (' DCAS);

witeln(' >);

wite('iberr ="', iberr);

if iberr = EDVR then witeln (' EDVR <DCS Error>');

if iberr = ECIC then witeln (" ECIC <Not C C');

if iberr = ENOL then witeln (' ENOL <No Listener>');

if iberr = EADR then witeln (' EADR <Address error>');

if iberr = EARG then witeln (' EARG <lnvalid argunent>');
if iberr = ESAC then witeln (' ESAC <Not Sys Crlr>");

if iberr = EABO then witeln (' EABO <Op. aborted>');

if iberr = ENEB then witeln (' ENEB <No GPI B board>');
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if iberr = EOP then witeln (' EOP <Async |/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>');

if iberr = EFSOthen witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');

if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');

if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibcnt);

(* Call the ibonl function to disable the hardware
* and software.

* %
~——

i bonl (bd, 0);
hal t;
end,
(*
* Procedure readdata
* The readdata procedure reads 10 neasurenents fromthe
* Fluke 45 and cal cul ates the average of the neasurenents.
*
* The exit procedure termnates this procedure.
*

*)

procedure readdat a;
begi n

(* Initialize the accunul ator of the 10 neasurenents *
(* to zero. *

~—~—

sum : = 0.0;

(* Establish a FOR loop to read the 10 neasurenents.
(* The variable mserves as the counter of the FOR | oop.

* ok
NN

for m:=1to 10 do
begi n

(* Address the Fluke 45 to listen (hex 21 or ASCI| "I")

* and address the GPIB interface board to tal k (hex
20 or ASCII "@). These commands can be found in
Appendi x A of the Software Reference Manual. I|f

(* the error bit (ERR) is set in ibsta, call gpiberr

* with an error nessage.

—

E N

cmd[1] :="1";

cmd[2] ="' @,;

i bcnd (bd, cmd, 2);

if (ibsta and ERR) <> 0 then gpiberr('Ibcnd Error');
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(* Trigger the Fluke 45 by sending the trigger (GET) *)
* command (hex 08) message. |If the error bit (ERR) is *)
set in ibsta, call gpiberr with an error nessage. *)
cmd[ 1] := chr(GET);
i bcmd (bd, cnd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');
(* Request the triggered neasurenent by sending the *)
* instruction "VAL1?". |If the error bit (ERR) is *)
(* set inibsta, call gpiberr with an error nessage. *)
sendstr := 'VALL?";
for i :=1to 5 do
wt[i] := sendstr[i];

ibwt (bd,wt,5);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Wait for the Fluke 45 to assert the Service

* Request (SRQ line or wait for the Fluke 45 to

(* tineout (TIMJ)). The default tineout period is 10

* seconds.SRQ is detected by bit position 12

(* (hex 1000, SRQ).TIMO isdetected by bit position

* 14 (hex 4000). These status bits are listed
under the NI -488 function ibwait in the Software
Reference Manual. |If error bit (ERR) or the
timeout bit (TIMO is set in ibsta, call gpiberr
with an error nessage.

E I R R
—

mask := $5000; (* SRQ + TIMO *)
i bwai t (bd, mask);
if (ibsta and (ERR or TIMO <> 0 then

gpi berr('lbwait Error');

(* Serial poll the Fluke 45. Unaddress bus devices
* by sending the untalk (UNT) comand (hex 5F or
(* ASCIl "_") and the unlisten (UNL) conmand
* (hex 3F or ASCIlI "?"). Send the Serial Poll
Enabl e (SPE) conmmand (hex 18) and the Fluke 45
tal k address (hex 41 or ASCII "A"). Address the
(* GPIB interface board to |listen (hex 20 or ASC I
* space). These commands can be found in Appendix A
of the Software Reference Manual. |f the error
bit (ERR) is set in ibsta, call gpiberr with an
(* error nessage.

EE I S B N
— N

cmd[1] :="_";
cnd[2] :="'7?";
cmd[ 3] := chr(SPE);
cmd[4] :="A";
cmd[5] =" *;

i bend(bd, cnd, 5);
if (ibsta and ERR) <> 0 then gpiberr('Ibcnd Error');
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(* Read the Fluke 45 serial poll status byte. *)
* If the error bit (ERR) is set in ibsta, call *)
gpi berr with an error nessage. *)
ibrd(bd, rd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');
(* If the returned status byte is hex 50, the *)
(* Fluke 45 has valid data to send; otherwi se, it *)
* has a fault condition to report. |If the status *)
(* byte is not hex 50, call dvmerr with an error *)
*  nmessage. *)
if (ord(rd[1]) <> $50) then dvnerr('Fluke 45 Error',
rdf1]);
(* Conplete the serial poll by sending the Serial *)
* Poll Disable (SPD) command, hex 19. This command *)
can be found in Appendix A of the Software *)
Reference Manual. If the error bit (ERR) is set *)
(* inibsta, call gpiberr with an error nessage. *)

cmd[1] := chr(SPD);
i bcmd(bd, cnd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbcmd Error');

(* Read the Fluke 45 nmeasurenment. |f the error bit *)
* (ERR) is set inibsta, call gpiberr with an *)
(* error nessage. *)
ibrd (bd, rd, 10);
if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');
(* Assign the array rd to the string buffer. Renove *)
* spaces in buffer. Print the neasurenent. *)
for i:=1to (ibcnt - 1) do
buffer[i] := rd[i];
buffer[0] := chr(ibcnt - 1);
del ete(buffer, ibcnt, nmaxlen - ibcnt + 1);
witeln('Reading: ', buffer);
witeln;
(* Convert the neasurenent to its nuneric value. |If *)
* there is an error during the conversion, print *)
the index of the character that did not convert *)
(* and terminate this program |If an error does not *)
* occur during the conversion, add the value to the *)
accumul at or. *)
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val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum := sum + num

end; (* Continue the FOR loop until 10 *)
(* nmeasurenents are read. *)
(* Print the average of the 10 readings. *)
witeln(' The average of the 10 readings is ', suni10);
end;
(*
* MAI N
* *)
BEG N
witeln('Read 10 nmeasurenents fromthe Fluke 45...");
witeln;
(* Assign a unique identifier to board 0 and store in *)
(* the variable bd. The nane 'GPIB0' is the default name *)
* of board 0. |If bd is |less than zero, call gpiberr *)
(* with an error nessage. *)
bdname := 'GPIBO ';
bd := ibfind (bdnane);
if (bd < 0) then gpiberr('Ibfind Error');
(* Send the Interface Clear (IFC) nmessage. This action *)
* initializes the GPIB interface board and makes the *)
(* interface board Controller-In-Charge. |f the error *)
* bit (ERR) is set in ibsta, call gpiberr with an error *)
(* nessage. *)
i bsic (bd);
if (ibsta and ERR) <> 0 then gpiberr('lbsic Error');
(* Turn on the Renpte Enable (REN) signal. The device *)
(* does not actually enter renpte node until it receives *)
* its listen address. |If the error bit (ERR) is set in *)
(* ibsta, call gpiberr with an error nessage. *)

ibsre (bd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbsre Error');
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(* Inhibit front panel control with the Local Lockout

* (LLO command (hex 11). Place the Fluke 45 in renote
(* node by addressing it to listen (hex 21 or ASCII "!I").
* Send the Device Clear (DCL) nessage to clear internal
(* device functions (hex 14). Address the GPIB

* interface board to talk (hex 20 or ASCII "@). These

(* commands can be found in Appendix A of the Software

* Reference Manual. |If the error bit (ERR) is set

(* in ibsta, call gpiberr with an error nessage.

EE I S
— N

cnd[ 1]
cmd[ 2]
cnd[ 3] [

cnd[ 4] '@;

i bcmd (bd, cnd, 4);

if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

chr(LLO;
chr(DCL);

(* Reset the Fluke 45 by issuing the reset (*RST) command.

* Instruct the Fluke 45 to neasure the volts alternating
current (VAC) using auto-ranging (AUTO, to wait for a

(* trigger fromthe GPIB interface board (TRI GGER 2),

* and to assert the | EEE-488 Service Request |ine, SRQ

(* when the neasurenent has been conpleted and the

* Fluke 45 is ready to send the result (*SRE 16). |If

(* the error bit (ERR) is set in ibsta, call gpiberr

* with an error nessage.

%k ok ok %k ok Ok Ok Ok
—

sendstr := '*RST; VAC, AUTO TRIGGER 2; *SRE 16';
for i:=1to 35 do
wt[i] := sendstr[i];

ibwt (bd,wt,35);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Call readdata to read 10 neasurenments fromthe
*  Fluke 45.

* %
~——

(* Call the ibonl function to disable the hardware
(* and software.

* %

~—~—

i bonl (bd,0);

END.
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Turbo Pascal Program — Device Functions

PROGRAM DTPSAMP(i nput, out put) ;

uses tpdecl;

const
maxl en = 10; (* Maxi mum I ength of data array *)
var
devhane : nbuf; (* Device nane buffer. nbuf is *)
(* defined in TPDECL. PAS as a *)
(* character array. *)
wrt ;. chbuf; (* Data witten to the *)
(* Fluke 45. *)
rd : chbuf; (* Data received fromthe *)
(* Fluke 45. *)
buf fer : string[maxlen]; (* Assigned the value of rd. *)
(* WII be converted to *)
(* nureric. *)
sendstr : string[40]; (* GPIB command string. *)
mask . integer; * Wit mask. *)
dvm : integer; (* Device nunber. *)
i,m ;. integer; (* FOR | oop index. *)
spr : integer; (* Serial poll response byte. *)
code . integer; (* Procedure VAL paraneter. *)
(* VAL is Turbo Pascal *)
(* conversion procedure. *)
num : real; (* Nuneric conversion of rd. *)
sum ; real; (* Accunmul ator of nmeasurenents. *)
(*
* Procedure dvnerr
* The dvnerr procedure notifies you that the Fluke 45
* returned an invalid serial poll response byte. The error
* nessage is printed along with the serial poll response
*

byt e.

*

The NI -488 function ibonl is called to disable the
* hardware and software.

* The halt procedure terminates this program

* *)

procedure dvnerr(nmsg:string; spr:integer);

begi n

witeln (nsg);
witeln('Status Byte ="', spr);

(* Call the ibonl function to disable the hardware
* and software.

*  *
~——

i bonl (dvm 0);
hal t;
end;
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* %k ok ok ok ok ok Ok Ok

*

*
*

*

Chapter 3

Procedure gpi berr
The gpi berr procedure notifies you that an N -488 routine
failed by printing an error nessage. The status variable
ibsta is printed in decimal along with the menonic
meani ng of the bit position. The status variable iberr
is printed in decimal along with the menoni ¢ nmeani ng of
the decinal value. The status variable ibcnt is printed
in decinal.

The NI -488 function ibonl
har dware and software.

is called to disable the

The halt procedure stops execution of this program

*)

procedure gpi berr(nsg: string);

begi n

witeln (nsg);

i bsta,’
<>
<
<>
<
<>
<
<>
<
<>
<
<>
<
<>
<

wite('ibsta ="',
if ibsta and ERR
if ibsta and TI MO
if ibsta and EEND
if ibsta and SRQ
if ibsta and RQS
if ibsta and CVPL
if ibsta and LOK
if ibsta and REM
if ibsta and CIC
if ibsta and ATN
if ibsta and TACS
if ibsta and LACS
if ibsta and DTAS
if ibsta and DCAS
witeln(' >);

wite('iberr =",

<);
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen
t hen

wite (
wite (
wite (
wite (
wite (
wite (
wite (
wite ('
wite ('
wite (
wite (
wite (
wite (
wite (

DTAS' ) ;
DCAS' ) ;

[eNeoNoloNooNoloNoloNoloNeNe]

i berr);

if iberr = EDVR then
if iberr ECI C t hen
if iberr ENOL t hen
if iberr EADR t hen
if iberr EARG t hen
if iberr ESAC t hen
if iberr EABO t hen
if iberr ENEB t hen
if iberr EQ P t hen
if iberr ECAP t hen
if iberr EFSO t hen
if iberr EBUS t hen
if iberr ESTB t hen
if iberr ESRQ t hen
if iberr ETAB t hen
witeln('ibcent =

Pascal

witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln
witeln

3-166

<DCS Error>');

<Not CI C');

<No Listener>');
<Address error>');
<lInvalid argunment>');
<Not Sys Cirlr>");
<Cp. aborted>');

<No GPI B board>");
<Async |/Oin prg>);
<No capability>');
<File sys. error>");
<Command error>');
<Status byte lost>");
<SRQ stuck on>');
<Tabl e Overfl ow>');
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(* Call the ibonl function to disable the hardware *)

(* and software. *)
i bonl (dvm 0);
hal t;

end;

(*

* Procedure readdata

* The readdata procedure reads 10 nmeasurenents fromthe

* Fluke 45 and cal cul ates the average of the nmeasurenents.

*

* The exit procedure terminates this procedure.

* *)

procedur e readdat a;

begi n

(* Initialize the accunul ator of the 10 neasurenents *)

(* to zero. *)
sum: = 0.0;

(* Establish a FOR loop to read the 10 neasurenents. *)

* The variable mserves as the counter of the FOR | oop. *)
for m:=1 to 10 do
begi n
(* Trigger the Fluke 45. If the error bit (ERR) is *)
* *

)

set in ibsta, call gpiberr with an error nessage.

i btrg(dvm;
if (ibsta and ERR) <> 0 then gpiberr('Ibtrg Error');

(* Request the triggered neasurenent by sending the *
* instruction "VAL1?". If the error bit (ERR) is *
set in ibsta, call gpiberr with an error nessage. *

~———

sendstr := 'VAL1?';
for i:=11to 5 do
wt[i] := sendstr[i];

bwt (dvmwt,5);
if (ibsta and ERR) <> 0 then gpiberr('Ibwt Error');

(* Wait for the Fluke 45 to request service (RQS) or *)
* wait for the Fluke 45 to tinmeout(TIM). The *)
default tinmeout period is 10 seconds. RS is *)
detected by bit position 11 (hex 800). TIMOis *)
detected by bit position 14 (hex 4000). These *)
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(*
(*

Pascal

status bits are |isted under the NI -488 function *)
ibwait in the Software Reference Manual. |If the *)
error bit (ERR) or the timeout bit (TIMJ) is set *)
in ibsta, call gpiberr with an error message. *)

mask : = $4800; (* RS + TIMO *)

i bwai t (dvm nask);

if (ibsta and (ERR or TIM))) <> 0 then

gpi berr('lbwait Error');

Read the Fluke 45 serial poll status byte. |If *)
the error bit (ERR) is set in ibsta, call gpiberr *)
with an error message. *)

spr 1= 0;

i brsp(dvm spr);

if (ibsta and ERR) <> 0 then gpiberr('Ibrsp Error');
If the returned status byte is hex 50, the Fluke 45 *)
has valid data to send; otherwise, it has a fault *)
condition to report. |f the status byte is not *)
hex 50, call dvmerr with an error nessage. *)

if (spr <> $50) then dvnerr('Fluke 45 Error', spr);
Read the Fluke 45 neasurenent. |If the error *)
bit (ERR) is set in ibsta, call gpiberr with an *)
error nessage. *)

ibrd (dvm rd, 10);

if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');
Assign the array rd to the string buffer. Renove *)
spaces in buffer. Print the neasurenent. *)
for i:=1to (ibcnt - 1) do

buffer[i] :=rd[i];
buffer[0] := chr(ibcnt - 1);
witeln('Reading: ', buffer);
witeln;
Convert the nmeasurenment to its numeric val ue. *)
If there is an error during the conversion, print *)
the index of the character that did not convert *)
and termnate this program [If an error does not *)
occur during the conversion, add the value to *)
the accunul ator. *)

val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num
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end; (* Continue the FOR loop until 10 *)
(* measurements are read. *)

(* Print the average of the 10 readings. *)

witeln(' The average of the 10 readings is ', sunf10);
end;
(*
* MAI N
* *)
BEG N

witeln('Read 10 nmeasurenents fromthe Fluke 45...");

writeln;
(* Assign a unique identifier to the Fluke 45 and store *)
* in the variable dvm The name DVMis the nane you *)
(* configured for the Fluke 45 using | BCONF. EXE. |f DVM *)
* is less than zero, call gpiberr with an error nessage. *)

devnane : = 'DWM "

dvm : = i bfind (devnane);

if (dvm< 0) then gpiberr('Ibfind Error');
(* Cear the internal or device functions of the *)
(* Fluke 45. If the error bit (ERR) is set in ibsta, *)
* call gpiberr with an error nessage. *)

ibclr (dvm;

if (ibsta and ERR) <> 0 then gpiberr('Ibclr Error');
(* Reset the Fluke 45 by issuing the reset (*RST) conmand. *)
* Instruct the Fluke 45 to nmeasure the volts alternating *)
(* current (VAC using auto-ranging (AUTO), to wait for a *)
* trigger fromthe GPIB interface board (TR GGER 2), and *)
(* to assert the | EEE-488 Service Request |ine, SRQ *)
* when the nmeasurenment has been conpleted and the *)
(* Fluke 45 is ready to send the result (*SRE 16). |If *)
* the error bit (ERR) is set in ibsta, call gpiberr *)
(* with an error nessage. *)

sendstr := '*RST, VAC, AUTO TRIGGER 2; *SRE 16';

for i:=1 to 35 do

wt[i] := sendstr[i];

ibwt (dvmwt, 35);

if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');
(* Call readdata to read 10 neasurenents fromthe *)
(* Fluke 45. *)
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readdat a;

(* Call the ibonl function to disable the device DVM *)

i bonl (dvm 0);

end.
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Turbo Pascal Program — Board Functions

PROGRAM BTPSAMP(i nput , out put) ;

uses tpdecl;

const

maxl en = 10; (* Maximumlength of data array. *)
Var

bdnarme : nbuf; (* Board nane buffer. nbuf is

(* defined in TPDECL. PAS as a
* character array.

cmd . cbuf; (* Array of commands. cbuf is
(* defined in TPDECL. PAS as a
(* character array.

wrt ;. chuf; (* Data witten to the Fluke 45.
rd . cbuf; (* Data received fromthe
(* Fluke 45.
buffer : string[maxlen];(* Assigned the value of rd.
(* WII be converted to nuneric.
sendstr: string[40]; (* GPIB command string.
mask ;. integer; (* Wit nmask.
bd : integer; (* Board numnber.
i,m : integer; (* FOR | oop index.
code . integer; (* Procedure VAL paraneter.

(* VAL is a Turbo Pascal
(* conversion procedure.

¥k sk sk sk 3k Sk ok ok ok Ok Sk Ok F k¥ k%
N e N

num : real; (* Nuneric conversion of rd.
sum : real; (* Accunul ator of neasurenents.

(*

* Procedure dvrmerr

* The dvnerr procedure notifies you that the Fluke 45

* returned an invalid serial poll response byte. The

* error message is printed along with the serial poll

* response byte.

* The NI -488 function ibonl is called to disable the

*

hardware and software.

* The halt procedure term nates this program
* *)

procedure dvnerr(nsg:string; rdchar:char);

begi n

witeln (nmsg);
witeln('Status Byte ="', ord(rdchar));

(* Call the ibonl function to disable the hardware
* and software.

ibonl (bd,0);
hal t;

* %

~—~—

end;
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Procedure gpi berr
The gpi berr procedure notifies you that an N -488 routine
failed by printing an error nessage. The status variable
ibsta is printed in decimal along with the menonic
meani ng of the bit position. The status variable iberr
is printed in decimal along with the menoni ¢ nmeani ng of
the decinal value. The status variable ibcnt is printed
in decinal.

The NI -488 function ibonl is called to disable the
har dwar e and software.

The halt procedure stops execution of this program

E I A R A U

procedure gpi berr(msg:string);
begi n
witeln (nsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR < then wite (

if ibsta and TI MO <> then wite (

if ibsta and EEND < then wite (

if ibsta and SRQ < then wite (

if ibsta and RQS < then wite (

if ibsta and CMPL <> then wite (

if ibsta and LOK < then wite (' ;
if ibsta and REM < then wite (' REM);
if ibsta and CIC < then wite (' ;
if ibsta and ATN < then wite (

if ibsta and TACS < then wite (

if ibsta and LACS <> then wite (

if ibsta and DTAS < then wite (

if ibsta and DCAS < then wite (
witeln(' >");

" LACS');
" DTAS);

[eNoNoNoNoNoNoNoloNoloNoNoNe]

ite('iberr ="', iberr);
if iberr = EDVR then witeln (' EDVR <DGCS Error>');
if iberr = ECIC then witeln (' ECIC <Not C C');
if iberr = ENOL then witeln (' ENOL <No Listener>');
if iberr = EADR then witeln (' EADR <Address error>');
if iberr = EARG then witeln (' EARG <lnvalid argunent>');
if iberr = ESAC then witeln (' ESAC <Not Sys Crlr>");
if iberr = EABO then witeln (' EABO <Op. aborted>');
if iberr = ENEB then witeln (' ENEB <No GPI B board>');
if iberr = EOP then witeln (' EOP <Async |/Oin prg>');
if iberr = ECAP then witeln (' ECAP <No capability>');
if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');
if iberr = ESTB then witeln (' ESTB <Status byte lost>');
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');
if iberr = ETAB then witeln (' ETAB <Table Overflow');
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witeln('ibcnt ="', ibcnt);
(* Call the ibonl function to disable the hardware *)
(* and software. *)
i bonl (bd, 0);
hal t;
end;
(*
* Procedure readdat a
* The readdata procedure reads 10 neasurenents fromthe
* Fluke 45 and cal cul ates the average of the neasurenents.
* The exit procedure termnates this procedure.
* *)
procedure readdat a;
begi n
(* Initialize the accunulator of the 10 nmeasurenents *)
(* to zero. *)
(* Establish a FOR loop to read the 10 neasurenents. *)
* The variable mserves as the counter of the FOR | oop. *)
for m:=1 to 10 do
begi n
(* Address the Fluke 45 to listen (hex 21 or *)
* ASCII "!") and address the GPIB interface board *)
(* to talk (hex 20 or ASCIlI "@). These conmands *)
* can be found in Appendix A of the Software *)
(* Reference Manual. |If the error bit (ERR) is set *)
* *)

inibsta, call gpiberr with an error nmessage.

cmd[1] = "!";
cnd[ 2] @;

i bcnd (bd, crd, 2);
if

(* Trigger the Fluke 45 by sending the trigger (CET)
* command (hex 08) message. If the error bit (ERR) is
(* set inibsta, call gpiberr with an error nessage.

EE
~—

cmd[ 1] := chr(GET);
i bcnd (bd, cnd, 1);
if (ibsta and ERR) <> 0 then gpiberr('Ibcnd Error');
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(* Request the triggered neasurenent by sending the *)
* instruction "VAL1?". If the error bit (ERR) is set *)
(* in ibsta, call gpiberr with an error nessage. *)
sendstr := 'VALL?";
for i :=1to 5 do
wt[i] := sendstr[i];

ibwt (bd,wt,5);
if (ibsta and ERR) <> 0 then gpiberr('Ibwt Error');

(* Wait for the Fluke 45 to assert the Service Request *
* (SRQ line or wait for the Fluke 45 to tinmeout *
(* (TIMD).The default tinmeout period is 10 seconds. *
* SRQis detected by bit position 12 (hex 1000, SRQ ). *

TIMOis detected by bit position 14 (hex 4000). *

These status bits are |isted under the NI -488 *
(* function ibwait in the Software Reference Manual . *
* |f error bit (ERR) orthe timeout bit (TIMO is *
(* set inibsta, call gpiberr with an error nessage. *

— e e

mask : = $5000; (* SRQ + TIMO *)

i bwai t (bd, mask);

if (ibsta and (ERR or TIMD)) <> 0 then
gpiberr('Ibwait Error');

(* Serial poll the Fluke 45. Unaddress bus devices by
* sending the untal k (UNT) conmand (hex 5F or
ASClIl "_") and the unlisten (UNL) command (hex 3F
or ASCIl "?").Send the Serial Poll Enable (SPE)
command (hex 18) and the Fluke 45 tal k address
(* (hex 41 or ASCII "A"). Address the GPIB interface
* board to listen (hex 20 or ASCI| space). These
(* commands can be found in Appendix A of the
* Software Reference Manual. |[|f the error bit
(ERR) is set in ibsta, call gpiberr with an
error nessage.

* Ok K Kk K % K % % % *
NN NN NSNS NN NN

cmd[1] :="_";
cmd[2] :="'7?";
cmd[ 3] := chr(SPE);
cmd[4] = "A;
cmd[5] =" *;

i bemd(bd, crd, 5);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

(* Read the Fluke 45 serial poll status byte. If the *)
* error bit (ERR) is set in ibsta, call gpiberr *)
(* with an error nessage. *)

i brd(bd, rd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');
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(* If the returned status byte is hex 50, the Fluke *)
* 45 has valid data to send; otherwise, it has a *)
(* fault condition to report. |If the status byte is *)
* not hex 50, call dvmerr with an error message. *)
if (ord(rd[1]) <> $50) then
dvrerr (' Fl uke 45 Error', rd[1]);
(* Conplete the serial poll by sending the Serial *)
* Poll Disable (SPD) command, hex 19. This conmmand *)
can be found in Appendix A of the Software *)
Ref erence Manual. |If the error bit (ERR) is *)
set in ibsta, call gpiberr with an error nessage. *)

cmd[1] := chr(SPD);
i bcd(bd, cnd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

(* Read the Fluke 45 nmeasurement. |f the error bit *
* (ERR) is set in ibsta, call gpiberr with an error *
nmessage. *

~— — —

ibrd (bd,rd, 10);
if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');

(* Assign the array rd to the string buffer.
(* Renpve spaces in buffer. Print the nmeasurenent.

*

~—

for i:=1to (ibcnt - 1) do

buffer[i] :=rd[i];
buffer[0] := chr(ibcnt - 1);
witeln(' Reading: ', buffer);
writeln;

(* Convert the neasurenent to its nuneric val ue.

* |f there is an error during the conversion,
print the index of the character that did not
convert and termnate this program |f an error

(* does not occur during the conversion, add the

* value to the accumul ator.

N I
—

val (buffer, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num

end; (* Continue the FOR loop until 10
(* neasurenents are read.

——

* ok
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(* Print the average of the 10 readi ngs. *)
witeln(' The average of the 10 readings is ', suni10);
end;
(*
* MAI N
* *)
BEG N
witeln('Read 10 neasurenents fromthe Fluke 45...");
witeln;
(* Assign a unique identifier to board 0 and store in *)
(* the variable bd. The name GPIBO is the default nane *)
* of board 0. |If bd is |less than zero, call gpiberr *)
(* with an error nessage. *)
bdname := 'GPIBO ';
bd := ibfind (bdnane);
if (bd < 0) then gpiberr('Ibfind Error');
(* Send the Interface Clear (IFC) nmessage. This action *)
* initializes the GPIB interface board and makes the *)
(* interface board Controller-In-Charge. |f the error *)
* bit (ERR) is set inibsta, call gpiberr with an *)
(* error nessage. *)
i bsic (bd);
if (ibsta and ERR) <> 0 then gpiberr('lbsic Error');
(* Turn on the Renpte Enable (REN) signal. The device *)
(* does not actually enter renote node until it *)
* receives its listen address. |If the error bit (ERR) *)
(* is set inibsta, call gpiberr with an error nessage. *)
ibsre (bd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbsre Error');
(* Inhibit front panel control with the Local Lockout *)
(* (LLO command (hex 11). Place the Fluke 45 in *)
* renote node by addressing it to |listen (hex 21 or *)
(* AsSCll "!"). Send the Device Clear (DCL) nessage to *)
* clear internal device functions (hex 14). Address *)
(* the GPIB interface board to talk (hex 20 or ASCI| "@). *)
* These conmands can be found in Appendix A of the *)
(* Software Reference Manual. |If the error bit (ERR) is *)
(* set inibsta, call gpiberr with an error nessage. *)
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cmd[1] := chr(LLO);
cmd[2] := chr(DCL);
cmd[3] :="1!";
cmd[4] = '@;

i bcmd (bd, cnd, 4);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

(* Reset the Fluke 45 by issuing the reset (*RST) command. *)
* |Instruct the Fluke 45 to neasure the volts alternating *)
* current (VAC) using auto-ranging (AUTO, to wait for a *)
(* trigger fromthe GPIB interface board (TRI GGER 2), and *)
* to assert the | EEE-488 Service Request line, SRQ when *)
(* the measurenent has been conpleted and the Fluke 45 is *)
* ready to send the result (*SRE 16). |If the error bit *)
(* (ERR) is set in ibsta, call gpiberr with an error *)
* nessage. *)

sendstr := '*RST; VAC, AUTG TRI GGER 2; *SRE 16';

for i:=1 to 35 do

wt[i] := sendstr[i];

ibwt (bd,wt, 35);

if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');
(* Call readdata to read 10 neasurenents fromthe *)
*  Fluke 45. *)

r eaddat a;
(* Call the ibonl function to disable the hardware *)
* *

)

and software.
ibonl (bd,0);
END.
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Turbo Pascal for Windows Program — Device Functions

PROGRAM DTPWSAMP( i nput , out put ) ;

uses wincrt, tpwgpib;

var
wr t . PChar; (* Data witten to the *)
(* Fluke 45. *)
rd : array[0..10] of char; (* Data received fromthe *)
(* Fluke 45. *)
mask : word; (* wWait nask. *)
dvm : integer; (* Device nunber. *)
m . integer; (* FOR | oop index. *)
spr : integer; (* Serial poll response *)
* byte. *)
code : integer; (* Procedure VAL paraneter. *)
* VAL is Turbo Pascal *)
(* conversion procedure. *)
num : real; (* Nuneric conversion o RD. *)
sum : real; (* Accunul ator of *)
* measurements. *)
(*
* Procedur e DVMERR
* This function will notify you that the Fluke 45 returned
* an invalid serial poll response byte. The error nessage
* will be printed along with the serial poll response byte.
*
* The NI-488 function IBONL is called to disable the
* hardware and software.
*
* The HALT function will terminate this program
* *)
procedure dvrerr(msg:string; spr:integer);
begi n
witeln (nmsg);
witeln('Status Byte = ', spr);
(* Call the IBONL function to disable the hardware and *)
* software. *)
i bonl (dvm 0);
hal t;

end;
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(*

* Procedure GPI BERR

* This procedure will notify you that a N -488 function

* failed by printing an error nessage. The status variable
* |IBSTAw Il be printed in decinal along with the menonic
* neaning of the bit position. The status variable |BERR
* wll be printed in decinal along with the menonic

* neaning of the decinmal value. The status variable | BCNTL
* wll be printed in decinal.

*

* The NI -488 function IBONL is called to disable the

* hardware and sof tware.

*

* The HALT command stops execution of this program

*

procedure gpi berr(msg:string);
begi n
witeln (nsg);

wite('ibsta ="', ibsta,' <');

if ibsta and ERR <> 0 then wite
if ibsta and TIMO <> 0 then wite
if ibsta and EEND <> then wite
if ibsta and SRQ <> 0 then wite
if ibsta and R <> then wite RQS' ) ;
if ibsta and CWL <> 0 then wite (' CWPL');

(" ERR);

(

(

(

(
if ibsta and LOK <> 0 then wite (' LK );

(

(

(

(

(

(

(

CTIMO);
" END);
:SRQ'):

if ibsta and REM <> then wite (' REM);
if ibsta and CIC <> 0 then wite (' CC);
if ibsta and ATN <> then wite (' ATN);
if ibsta and TACS <> 0 then wite (' TACS);
if ibsta and LACS <> then wite (' LACS);
if ibsta and DTAS <> 0 then wite (' DTAS);
if ibsta and DCAS <> 0 then wite (' DCAS');
witeln( ' >");

[eNeoNoNoNoNoloNoNoNoNoNe}

wite('iberr ="', iberr);

if iberr = EDVR then witeln (' EDVR <DCS Error>');

if iberr = ECIC then witeln (' ECIC <Not C C');

if iberr = ENOL then witeln (" ENCL <No Listener>');

if iberr = EADR then witeln (' EADR <Address error>');

if iberr = EARG then witeln (' EARG <Invalid argunment>');
if iberr = ESAC then witeln (' ESAC <Not Sys Ctrlr>");

if iberr = EABOthen witeln (' EABO <Op. aborted>');

if iberr = ENEB then witeln (' ENEB <No GPI B board>');

if iberr = EOP then witeln (" EOP <Async I/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>');

if iberr = EFSOthen witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Conmand error>');

if iberr = ESTB then witeln (' ESTB <Status byte lost>');
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');

if iberr = ETAB then witeln (' ETAB <Table Overflow');
witeln('ibcnt ="', ibcnt);
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(* Call the IBONL function to disable the hardware and *)
(* software. *)
i bonl (dvm0);
hal t;
end;
(*
* Procedur e READDATA
* This procedures reads 10 neasurenents fromthe Fluke 45
* and cal cul ates the average of the neasurenents.
*
* The EXIT procedure term nates this procedure.
* *)
procedur e readdat a;
begi n
(* Initialize the accunul ator of the 10 nmeasurenents to *)
(* zero. *)
sum:= 0.0;
(* Establish FOR loop to read the 10 neasuenents. The *)
(* wvariable mwill serve as the counter of the FOR | oop. *)
for m:=1 to 10 do
begin
(* Trigger the Fluke 45. If the error bit ERRIis *)
(* set in IBSTA call GPIBERR with an error nessage. *)
i btrg(dvm;
if (ibsta and ERR) <> 0 then gpiberr('Ibtrg Error');
(* Request the triggered neasurenent by sending the *)
(* instruction 'VAL1?'. |If the error bit ERRis set *)
(* IBSTA, call GPIBERR with an error nessage. *)
wt :="VAL1?";

ibwt (dvmwt?,5);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* wiit for the Fluke 45 to request service (RQ) *)
* or wait for the Fluke 45 to tineout(TIMD). The *)
default tineout period is 10 seconds. RS is *)
detected by bit position 11 (hex 800). TIMOis *)
detected by bit position 14 (hex 4000). These *)
status bits are |isted under the NI -488 function *)
IBWAIT in the Software Reference Manual. |If the *)
error bit ERR or the tineout bit TIMDis set in *)
I BSTA, call GPIBERR with an error nessage. *)
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(*

end;

mask : = $4800; (* R + TIM *)

i bwai t (dvm mask);

if (ibsta and (ERR or TIM))) <> 0 then
gpiberr('Ibwait Error');

ptions

)

Read the Fluke 45 serial poll status byte. |If
the error bit ERRis set in IBSTA call GPIBERR
with an error nessage.

spr := 0;

i brsp(dvm spr);

if (ibsta and ERR) <> 0 then gpiberr('lbrsp Error');
If the returned status byte is hex 50, the Fluke
45 has valid data to send; otherwise, it has a
fault condition to report. If the status byte is
not hex 50, call DVMERR with an error nessage.

if (spr <> $50) then dvmerr('Fluke 45 Error', spr);
Read the Fluke 45 neasurenent. |If the error bit
ERR is set in IBSTA call GPIBERR with an error
nmessage.

ibrd (dvm rd, 10);

if (ibsta and ERR) <> 0 then gpiberr('lbrd Error');
Renove spaces in array RD. Print the neasurenent.
rd[ibcnt-1] := #0;

witeln('Reading: ', rd);

witeln;

Convert the neasurement to its numeric val ue.

If there is an error during the conversion, print
the index of the character that did not convert
and termnate this program [If an error does not
occur during the conversion, add the value to the
accunul at or.

val (rd, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num

(* Continue FOR loop until 10 nmeasurenents are
(* read.

(* Print the average of the 10 readings.
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witeln(' The average of the 10 readings is ', suni10);
end;
(*
* MAI N
* *)
BEG N
witeln('Read 10 neasurenents fromthe Fluke 45...");
witeln;
(* Assign a unique identifier to the Fluke 45 and store *)
(* in the variable DYM The nane "DVM' is the nane you *)
* configured for the Fluke 45 using | BCONF. EXE. |f DVM *)
(* is less than zero, call GPIBERR with an error nessage. *)
dvm:= ibfind ('DVM);
if (dvm< 0) then gpiberr('Ibfind Error');
(* dear the internal or device functions of the Fluke *)
(* 45. If the error bit ERRis set in |BSTA call *)
* GPIBERR with an error message. *)
ibclr (dvm;
if (ibsta and ERR) <> 0 then gpiberr('Ibclr Error');
(* Reset the Fluke 45 by issuing the reset (*RST) *)
* command. Instruct the Fluke 45 to nmeasure the volts *)
(* alternating current (VAC) using auto-rangi ng (AUTO, *)
* towait for a trigger fromthe GPIB interface board *)
(* (TRIGEER 2), and to assert the | EEE-488 Service Request *)
* line, SRQ when the nmeasurenent has been conpl eted and *)
(* the Fluke 45 is ready to send the result (*SRE 16). *)
* |f the error bit ERRis set in IBSTA call GPIBERR *)
(* with an error nessage. *)
wt :="'"*RST; VAC, AUTO TRIGCGER 2; *SRE 16';
ibwt (dvm wt”, 35);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');
(* Call READDATA to read 10 nmeasurenents fromthe *)
*  Fl uke 45. *)
r eaddat a;
(* Call the IBONL function to disable the device DVM *)
i bonl (dvmO0);
end.
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Turbo Pascal for Windows Program — Board Functions
PROGRAM BTPWSAMP( i nput , out put) ;

uses wincrt, tpwgpib;

Var
cmd : PChar; (* Commands witten to *)
* the Fluke 45. *)
wt : PChar; (* Data witten to the *)
* Fl uke 45. *)
rd : array[0..10] of char; (* Data received fromthe *)
* Fl uke 45. *)
mask : word; (* Wit mask. *)
bd . integer; (* Board nunber. *)
i,m : integer; (* FOR | oop i ndex. *)
code : integer; (* Procedure VAL paraneter. *)
(* VAL is a Turbo Pascal *)
* conversi on procedure. *)
num : real; (* Nuneric conversion of RD. *)
sum : real; (* Accunul ator of *)
(* measurenents. *)
(*
* Procedure DVMERR
* This procedure will notify you that the Fluke 45 returned
* an invalid serial poll response byte. The error nessage
* will be printed along with the serial poll response byte.
*
* The NI -488 function IBONL is called to disable the
* hardware and software.
*
* The HALT procedure will terminate this program
* *)
procedure dvrerr(nsg: string; rdchar:char);
begi n
witeln (nsg);
witeln('Status Byte ="', ord(rdchar));
(* Call the IBO\NL function to disable the hardware and *)
* software. *)
i bonl (bd, 0);
hal t;

end;
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—~

B G N I

Procedure GPlI BERR
This procedure will notify you that a N -488 function
failed by printing an error nmessage. The status variable
IBSTA will be printed in decimal along with the menonic
meani ng of the bit position. The status variable |IBERR
will be printed in decimal along with the menonic
nmeani ng of the decinal value. The status variable | BCNTL
will be printed in decimal.

The NI -488 function IBONL is called to disable the
har dwar e and software.

The HALT procedure stops execution of this program

“)

procedure gpi berr(msg:string);
begi n
witeln (nsg);

wite('ibsta ="', ibsta,' <');
if ibsta and ERR <> 0 then wite (

if ibsta and TI MO <> then wite (

if ibsta and EEND <> 0 then wite (

if ibsta and SRQ <> 0 then wite (

if ibsta and RQS <> 0 then wite (

if ibsta and CMPL <> then wite (

if ibsta and LOK <> 0 then wite (' LXK );
if ibsta and REM <> then wite (

if ibsta and CIC <> 0 then wite (

if ibsta and ATN <> then wite (

if ibsta and TACS <> 0 then wite (

if ibsta and LACS <> then wite (

if ibsta and DTAS <> 0 then wite (

if ibsta and DCAS <> 0 then wite (
witeln(' >");

" LACS');
" DTAS);

[eNoNoNoloNoloNoNoNoNolNoNoNe}

wite('iberr ="', iberr);

if iberr = EDVR then witeln (' EDVR <DCS Error>");

if iberr = ECIC then witeln (' ECIC <Not CI C');

if iberr = ENOL then witeln (" ENCL <No Listener>');

if iberr = EADR then witeln (' EADR <Address error>');

if iberr = EARG then witeln (' EARG <Invalid argument>');
if iberr = ESAC then witeln (' ESAC <Not Sys Cirlr>");

if iberr = EABOthen witeln (' EABO <Op. aborted>');

if iberr = ENEB then witeln (" ENEB <No GPIB board>');

if iberr = EOP then witeln (" EQP <Async I/Oin prg>);
if iberr = ECAP then witeln (' ECAP <No capability>');

if iberr = EFSO then witeln (' EFSO <File sys. error>');
if iberr = EBUS then witeln (' EBUS <Command error>');

if iberr = ESTB then witeln (' ESTB <Status byte |lost>");
if iberr = ESRQ then witeln (' ESRQ <SRQ stuck on>');

if iberr = ETAB then witeln (' ETAB <Table Overflow');
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witeln('ibcnt ="', ibcnt);
(* Call the IBONL function to disable the hardware and *)
(* software. *)
i bonl (bd, 0);
hal t;
end;

(*
* Procedur e READDATA
* This procedures reads 10 neasurenents fromthe Fluke 45
* and cal cul ates the average of the nmeasurenents.
*
* The EXIT procedure term nates this procedure.
* *)
procedur e readdat a;
begi n
(* Initialize the accunul ator of the 10 nmeasurenents to *)
* zero. *)
sum := 0.0;
(* Establish FOR loop to read the 10 neasuenents. The *)
(* wvariable mwill serve as the counter of the FOR | oop. *)
for m:=1 to 10 do
begi n
(* Address the Fluke 45 to listen (hex 21 or ASCII *)
* "1") and address the GPIB interface board to *)
talk (hex 20 or ASCII "@). These commands can *)
be found in Appendix A of the Software Reference *)
Manual . If the error bit ERRis set in |BSTA *)
call GPIBERR with an error nessage. *)
cnd 1= '1@;

ibcmd (bd, cnd®, 2);
if (ibsta and ERR) <> 0 then gpiberr('lIbcnd Error');

(* Trigger the Fluke by sending the trigger (GET) *)
* command (hex 08) message. |If the error bit ERR *)
is set in IBSTA call GPIBERR with an error *)
nessage. *)
cnd = #8;

ibcnd (bd, cmd?, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

© National Instruments Corp. 3185 Pascal



NI-488 Function Descriptions Chapter 3

(* Request the triggered neasurenent by sending the *)

(* instruction "VAL1?". |If the error bit ERRis *)

(* set IBSTA call GPIBERR with an error nessage. *)
wt :="VALL?";

ibwt (bd, wt”?,5);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Wait for the Fluke 45 to assert the Service *)
* Request (SRQ line or wait for the Fluke 45 to *)
timeout (TIMO)). The default tineout period is 10 *)
seconds. SRQ is detected by bit position 12 *)
(* (hex 1000, SRQ). TIMOis detected by bit *)
* position 14 (hex 4000). These status bits are *)
listed under the NI -488 function IBWAIT in *)
the Software Reference Manual. |If error bit ERR *)
(* or the tineout bit TIMOis set in IBSTA, call *)
* GPIBERR with an error nessage. *)
mask := $5000; (* SRQ + TIMO *)

i bwai t (bd, mask);
if (ibsta and (ERR or TIM))) <> 0 then
gpi berr('lbwait Error');

(* Serial poll the Fluke 45. Unaddress bus devices *)
*

by sending the untalk (UNT) command (hex 5F or *)
ASCI| "_") and the unlisten (UNL) conmand (hex 3F ¥
or ASCIl "?"). Send the Serial Poll Enable (SPE) *)
command (hex 18) and the Fluke 45 tal k address *)
(hex 41 or ASCIlI "A"). Address the GPIB *)
interface board to listen (hex 20 r ASCI| space). *)
These conmmands can be found in Appendi x A of *)
the Software Reference Manual. |If the error bit *)
ERR is set in IBSTA call GPIBERR with an error *)
nessage. *)
cnd (= "'_?"#24'A '

i berd(bd, cnd®, 5);
if (ibsta and ERR) <> 0 then gpiberr('lIbcnd Error');

(* Read the Fluke 45 serial poll status byte. |If *)
(* the error bit ERRis set in IBSTA call GPlIBERR *)
(* with an error nessage. *)

ibrd(bd, rd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbrd 1 Error');

(* If the returned status byte is hex 50, the Fluke *)

(* 45 has valid data to send; otherwise, it has a *)
(* fault condition to report. |If the status byte is *)
(* not hex 50, call DVMERR with an error nessage. *)

if (ord(rd[0]) <> $50) then dvmerr('Fluke 45 Error',
rdfo]);
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(* Conplete the serial poll by sending the Serial *)

* Poll Disable (SPD) command, hex 19. This *)

command can be found in Appendix A of the Software *)

Ref erence Manual. |f the error bit ERR *)

(* is set in IBSTA call GPIBERR with an error *)

*  nmessage. *)
cmd = #25'A "

i bcnd(bd, cmd”®, 3);
if (ibsta and ERR) <> 0 then gpiberr('lbcnd Error');

(* Read the Fluke 45 neasurenent. |If the error bit *)
(* ERRis set in IBSTA call GPIBERR with an error *)
(* nessage. *)

ibrd (bd,rd, 10);
if (ibsta and ERR) <> 0 then gpiberr('lbrd 2 Error');

(* Assign the array RD to the string BUFFER *)
(* Renpve spaces in BUFFER  Print the neasurenent. *)
rd[ibcnt-1] := #0;
witeln('Reading: ', rd);
witeln;
(* Convert the neasurenent to its numeric val ue. *)
* |f there is an error during the conversion, *)
print the index of the character that did not *)
convert and terminate this program |f an error *)
does not occur during the conversion, add the *)
val ue to the accumul ator. *)

val (rd, num code);
if code <> 0 then
begi n
witeln('Error at position: ', code);
exit;
end
el se
sum : = sum + num

end; (* Continue FOR loop until 10 neasurenents *)

(* are read. *)

(* Print the average of the 10 readings. *)
witeln(' The average of the 10 readings is ', sunf10);

end;
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(*
* MAI N
* *)
BEG N
witeln('Read 10 neasurenents fromthe Fluke 45...");
witeln;
(* Assign a unique identifier to board 0 and store in *)
(* the variable BD. The nanme 'GPIB0' is the default nane *)
* of board 0. |If BDis less than zero, call GPIBERR *)
(* with an error nessage. *)
bd :=ibfind (' GPIBO");
if (bd < 0) then gpiberr('Ibfind Error');
(* Send the Interface dear (IFC) nmessage. This action *)
(* initializes the GPIB interface board and naekes the *)
* interface board Controller-In-Charge. |If the error *)
(* bit ERRis set in IBSTA call GPIBERR with an error *)
*  message. *)
ibsic (bd);
if (ibsta and ERR) <> 0 then gpiberr('lbsic Error');
(* Turn on the Renpte Enable (REN) signal. The device *)
* does not actually enter renote node until it receives *)
(* its listen address. If the error bit ERRis set in *)
* | BSTA, call GPIBERR with an error nessage. *)
ibsre (bd, 1);
if (ibsta and ERR) <> 0 then gpiberr('lbsre Error');
(* Inhibit front panel control with the Local Lockout *)
* (LLO command (hex 11). Place the Fluke 45 in renote *)
(* node by addressing it to listen (hex 21 or ASCII "!"). *)
* Send the Device Clear (DCL) nessage to clear internal *)
(* device functions (hex 14). Address the GPIB interface *)
* board to talk (hex 20 or ASCII "@). These comands *)
(* can be found in Appendix A of the Software Reference *)
* Manual. |If the error bit ERRis set in IBSTA call *)
(* GPIBERR with an error nessage. *)
cnd @ = #17#20'1 @;
ibcd (bd, cmd®, 4);
if (ibsta and ERR) <> 0 then gpiberr('lbcnmd Error');
(* Reset the Fluke 45 by issuing the reset (*RST) *)
* command. Instruct the Fluke 45 to neasure the volts *)
(* alternating current (VAC) using auto-rangi ng (AUTO, *)
* towait for a trigger fromthe GPIB interface board *)
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(* (TRIGEER 2), and to assert the | EEE-488 Service *)

* Request line, SRQ when the neasurenent has been *)

(* conpleted and the Fluke 45 is ready to send the result *)

* (*SRE 16). If the error bit ERRis set in |BSTA *)

(* call GPIBERR with an error nessage. *)
wt :="'"*RST; VAC, AUTO TRIGCGER 2; *SRE 16';

ibwt (bd,wt”, 35);
if (ibsta and ERR) <> 0 then gpiberr('lbwt Error');

(* Call READDATA to read 10 nmeasurenents fromthe *)

*  Fl uke 45. *)
r eaddat a;

(* Call the IBONL function to disable the hardware and *)

(* software. *)
i bonl (bd, 0);

END.
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Appendix A
Multiline Interface M essages

This appendix contains an interface message reference list, which describes
the mnemonics and messages that correspond to the interface functions.
These multiline interface messages are sent and received with ATN TRUE.

For more information on these messages, refer to the ANSI/IEEE Standard

488.1-1987, |EEE Sandard Digital Interface for Programmable
Instrumentation.
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Multiline I nter face M essages

Hex Od Dec ASCII Msy Hex Oc Dec ASCII Mgy

00 000 0 NUL 20 040 32 SP  MLAO
01 001 1 SOH GITL 21 041 33 ! MLA1
02 002 2 SIX 22 042 34 " MLA2
03 003 3  ETX 23 043 35 # MLA3
04 004 4 EOT SDC 24 044 36 $ MLA4
05 005 5 ENQ PPC 25 045 37 % MLAS5
06 006 6 ACK 26 046 38 & MLAG
07 007 7 BEL 27 047 39 ' MLA7
08 010 8 BS GET 28 050 40 ( MLAS
09 011 9 HT TCT 29 051 41 ) MLA9
0A 012 10 LF 2A 052 42 * MLA10
0B 013 11 VT 2B 053 43 + MLA11
oC 014 12 FF 2C 04 4 , MLA12
m 015 13 CR 2D 055 45 - MLA13
CE 016 14 <O x 056 46 . MLA14
OF 017 15 9 2F 057 47 / MLA15
10 020 16 DLE 30 060 48 0 MLA16
11 021 17 DC1 LLO 31 061 49 1 MLA17
12 02 18 DC2 32 062 50 2 MLA18
13 023 19 DC3 33 063 51 3 MLA19
14 024 20 DC4 DCL 34 064 52 4 MLA20
15 025 21 NAK PPU 35 065 53 5 MLA21
16 026 22 SYN 36 066 54 6 MLA22
17 027 23 ETB 37 067 55 7 MLA23
18 030 24 CAN SPE 38 070 56 8 MLA24
19 031 25 EM SPD 39 071 57 9 MLA25
1A 032 26 9SUB A 072 58 : MLA26
1B 033 27 ESC 3B 073 59 ; MLAZ27
1IC 034 28 FS 3C 074 60 < MLAZ28
1D 0% 29 GS D 075 61 = MLA29
1E 036 30 RS xE 076 62 > MLA30
1F 037 31 US 3F 077 63 ? UNL

M essage Definitions

DCL Device Clear MSA My Secondary Address
GET Group Execute Trigger MTA My Talk Address
GTL GoTolocd PPC Parallel Poll Configure
LLO Local Lockout PPD Parallel Poll Disable

MLA My Listen Address
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Appendix A Multiline Interface Messages

Multiline I nter face M essages

Hex Od Dec ASCII Mg Hex Od Dec ASCII Mg

40 100 64 @ MTAO 60 140 % MSAO,PPE
41 101 65 A MTA1 61 141 97 a MSA1,PPE
42 102 66 B MTA2 62 142 98 b MSA2,PPE
43 103 67 C MTA3 63 143 ¥ c MSA3,PPE
44 104 68 D MTA4 64 144 100 d MSA4,PPE
45 105 69 E MTA5 65 145 101 e MSAS5,PPE
46 106 70 F MTA6 66 146 102 f MSA6,PPE
47 07 71 G MTA7 67 147 103 g MSA7,PPE
48 110 72 H MTA8 68 150 104 h MSA8,PPE
49 111 73 | MTA9 69 151 105 i MSA9,PPE
A 112 74 ] MTALI0 6A 152 106 j MSA10,PPE
4B 113 75 K MTA1l 6B 153 107 Kk MSA11,PPE
4 114 76 L MTAl12 6C 154 108 | MSA12,PPE
1D 115 77 M MTA13 & 155 109 m MSA13,PPE
4E 116 78 N MTAl4 6E 156 110 n MSA14,PPE
4F 117 79 O MTA15 6F 157 111 o MSA15,PPE
50 120 80 P MTA16 70 160 112 p MSA16,PPD
51 121 81 Q MTA1l7 71 161 113 q MSA17,PPD
52 122 82 R MTA18 72 162 114 r MSA18,PPD
53 123 83 S MTA19 73 163 115 s MSA19,PPD
54 124 84 T MTA20 74 164 116 t MSA20,PPD
55 125 8 U MTA21 75 165 117 u MSA21,PPD
56 126 86 V MTA22 76 166 118 v MSA22,PPD
57 127 87 W MTA23 77 67 119 w MSA23,PPD
58 130 88 X MTA24 78 170 120 x MSA24,PPD
59 131 89 Y MTA25 79 171 121y MSA25,PPD
A 132 90 z MTA26 7A 172 122 z MSA26,PPD
5B 133 91 | MTA27 7B 173 123 { MSA27,PPD
5 134 92 \ MTA28 7C 174 124 | MSA28,PPD
D) 135 93 ] MTA29 ™D 175 125 } MSA29,PPD
5= 136 94 ~ MTA30 T7E 176 126 ~ MSA30,PPD
5F 137 95 _ UNT F 177 127 DEL

PPE Parallel Poll Enable SPE Seria Poll Enable

PPU Parallel Poll Unconfigure TCT Take Control

SbC Selected Device Clear UNL Unlisten

SPD Seria Poll Disable UNT Untalk
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Appendix B
Applications Monitor

This appendix explains how to use, install, and configure the Applications
Monitor, aresident program that is useful in debugging sequences of
NI-488 and NI-488.2 calls from within your MS-DOS application.

Using the Applications Monitor

The applications monitor can temporarily halt program execution (trap)
upon returning from NI-488 functions and NI-488.2 routines that meet a
condition specified by you. You can inspect function arguments, buffers,
return values, GPIB global variables, and other pertinent data. Y ou can
select the condition that halts the program on every NI-488 function or

NI -488.2 routine, on those functions that return an error indication, or on
those calls that are returned with selected bit patternsin the GPIB status
word.

If the specified condition is met, you will see a pop-up screen (Figure B-1)
that contains details of the call being trapped. 1n addition, you can view up

to 255 of the preceding callsto verify that the sequence of calls and their
arguments have occurred as intended.

Figure B-1. Applications Monitor Pop-Up Screen
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Applications Monitor Appendix B

In many cases, you can omit explicit error-checking if you use the
applications monitor. If aprogram is expected to run without errors,
trapping on errors will cause the applications monitor to be invoked only if
an error occurs during aGPIB call. Y ou can then take the action necessary
to fix the problem.

Currently, the applications monitor is available with al revisions of the
NI-488.2 software for MS-DOS.

Installing the Applications Monitor

The applications monitor is included on the distribution diskette as the file
APPMON. EXE. Toinstall it, enter the following command in response to
the DOS prompt:

APPMON

If the GPIB driver is not present or the applications monitor has aready
been installed, the file does not load and an error message is printed.

Onceinstalled, the applications monitor will remain in memory until you
restart the system. If you decide later that you no longer wish to devote
memory to the resident applications monitor, simply restart your system; the
applications monitor will no longer be loaded.

IBTRAP

Once installed, the applications monitor isrun by thei bt r ap function.
The applications monitor can trap on GPIB driver callsthat have certain bits
set in the GPIB statusword. The trap options are set by the special GPIB
driver call, i bt rap. Thiscall can be made either from the application
program or from the DOS prompt using the special utility program called

| BTRAP. EXE.

With the function call and the DOS utility, select a mask, which determines

those events that will be trapped, and a monitor mode, which selectswhat is
displayed when atrap occurs.

Pascal B-2 © National Instruments Corp.



Appendix B Applications Monitor

The exact syntax of the function call is dependent on the language you are
using. Seethe description of i bt r ap in Chapter 3 of this manual for
details about how to includei bt r ap callsin your application.

Y ou can use the utility programi bt r ap to set the trap mode from DOS.
Simply enter i bt r ap in response to the DOS prompt, specifying the
desired combination of the flags listed on the following pages.

Select one or more mask flags:

-ALL al GPIB calls

-ERR GPIB error

-TI MO timeout

- END GPIB board detected END or EOS
- SR SRQon

-RB device requesting service

- QWPL [/0O completed

-LXK GPIB board isin Lockout State

- REM GPIB board isin Remote State
-ac GPIB board is Controller-In-Charge
- ATN attention is asserted

- TACS GPIB board is Talker
- LACS GPIB board is Listener
- DTAS GPIB board isin Device Trigger State

- DCAS GPIB board isin Device Clear State
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Applications Monitor Appendix B

Select only one monitor flag:
- COFF turns the monitor off. No recording or trapping occurs.

- REC instructs the monitor to record all GPIB driver calls but no
trapping occurs.

-D'S instruct s the monitor to record all GPIB driver calsand
display whenever atrap condition exists.

Omitting either the mask or the monitor flag will leave its current
configuration unchanged. Invoking i bt r ap without any flags will display
the valid flags and their current states. This has no effect on the
applications monitor configuration.

By selecting various flags for the mask and monitor parameters, you can
achieve avariety of trapping configurations. The following are some
examples:

IBTRAP - C - ATN -D' S record all GPIB driver callsand
display the applications monitor
whenever attention is asserted or the
GPIB board is Controller-in-Charge.

| BTRAP - SRQ - REC record all GPIB driver calls and set
the trap mask to trap when SRQ ison.
Do not display the applications
monitor when atrap condition exists.

| BTRAP -D' S record all GPIB driver callsand
display the applications monitor
whenever atrap condition exists. The
trap mask remains unchanged.

| BTRAP - CFF disable the applications monitor. No
recording or trapping is performed.

See Chapter 3 of thismanual for the appropriate syntax to use in your
application program.
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Appendix B Applications Monitor

Applications Monitor Options

When the applications monitor is displayed, you can view the parameters of
the current GPIB call, change the display and trap modes, and scan the
GPIB session summary. The applications monitor displays the following
information relative to the current GPIB call:

e Device symbolic device name.

¢« Function NI-488.2 routine or NI-488 function and
description.

e Val ue for functions that have a number as their second
parameter, this contains its value; otherwise, it is
undefined.

¢ Count for functions that have a count as their third
parameter, this contains its value; otherwise, it is
undefined.

e ibsta contains the GPIB status information.

e iberr contains the GPIB error information or the
previous value of the val ue parameter if no error
occurred.

e ibcnt contains the number of bytes transferred.

e Buffer for functions that have a buffer as a parameter, this

Val ue displaysits contents. Each byte of the buffer is
shown with itsindex, character image, and ASCI|
value.

e Status shows the state of theindividual bitsof i bsta. A

"*" indicates the bit is active. The active bits of the
trap mask are highlighted for easy identification.

e FError shows the state of the individual bitsof i berr . A
"*" indicates the bit is active.

« Information containsany message concerning the current GPIB

Note:  All numbers are displayed in hex. Also, the appl ications monitor
isunableto record | BFI ND or | BTRAP calls.
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Main Commands

When the main applications monitor screen is displayed, the following
command keys are available:

<F1> continue executing applications program
<F2> display session summary

<F3> exit to DOS

<F5> configure trap mask

<F6> configure monitor mode

<F7> hide/show monitor

<F8> clear session summary buffer

<F10> display command key list

<Cursor Up> scroll buffer up one character

<Cursor Down>  scroll buffer down one character

<Page Up> scroll buffer up one page
<Page Down> scroll buffer down one page
<Home> scroll to beginning of buffer
<End> scroll to end of buffer
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Session Summary Screen

This session summary can be viewed by pressing <F2>. The following
keys can manipulate the display:

<Cursor Up> scrolls summary up oneline

<Cursor Down> scrolls summary down oneline

<Page Up> scrolls summary up one page
<Page Down> scrolls summary down one page
<Home> scrollsto the top of summary
<End> scrollsto the end of summary

<Escape > or <F2> exitsthe session summary display and returnsto the
main applications monitor screen

Configuring the Trap Mask

Press <F5> to change the current configuration of the trap mask. A pop-up
menu appears with each of the status bits displayed along with their current
states (either ON or OFF). Press the up and down arrow keys to highlight
the desired bit and press <F1> to toggle its state. Press <Enter> to record
the changes. Pressing <Escape> cancels this action and |eaves the mask
unchanged. Selecting all bits has the effect of trapping on every call, while
turning them all off causes no trapping to occur.

Configuring the Monitor M ode

Press <F6> to change the current configuration of the applications monitor
mode. A pop-up menu appears with the current mode checkmarked. Use
the up and down arrow keys to highlight the new mode and press <Enter>
to record the change. Press <Escape> to cancel this action and leave the
mode unchanged.
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Hiding and Showing the Applications M onitor

Press <F7> to hide the applications monitor and restore the contents of the
screen. By pressing <F7>within the applications monitor, with the program
active, you can view program output written to the screen. Pressing <F7>
again will restore the applications monitor.

Exiting Directly to DOS

Press <F3> to exit directly from your application back to DOS. Thiswill
terminate your application and let you continue working from the DOS
prompt.
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Appendix C
Customer Communication

For your convenience, this appendix contains forms to help you gather the
information necessary to help us solve technical problems you might have
aswell as aform you can use to comment on the product documentation.
Filling out a copy of the Technical Support Form before contacting
National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance around
theworld. Inthe U.S. and Canada, applications engineers are available
Monday through Friday from 8:00 am. to 6:00 p.m. (central time). In other
countries, contact the nearest branch office. You may fax questionsto us at
any time.

Corporate Headquarters
(512) 795-8248
Technical support fax: (800) 328-2203

(512) 794-5678

Branch Offices Phone Number Fax Number
Australia (03) 879 9422 (03) 8799179
Austria (0662) 435986 (0662) 437010-19
Belgium 02/757.00.20 02/757.03.11
Denmark 4576 26 00 45767111
Finland (90) 527 2321 (90) 502 2930
France (1) 48142400 (1) 48142414
Germany 089/741 31 30 089/714 60 35
Italy 02/48301892 02/48301915
Japan (03) 3788-1921 (03) 3788-1923
Netherlands 03480-33466 03480-30673
Norway 32-848400 32-848600

Spain (91) 640 0085 (91) 640 0533
Sweden 08-730 4970 08-73043 70
Switzerland 056/20 51 51 056/20 51 55
U.K. 0635 523545 0635 523154
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Technical Support Form

Technical support is available any time by fax. Include the information from
your configuration form. Use additional pagesif necessary.

Name

Company
Address

Fax (___) Phone (___)

Computer brand

Model Processor

Operating system
Speed MHz RAM MB
Display adapter
Mouse yes no
Other adaptersinstalled
Hard disk capacity MB Brand

Instruments used

National Instruments hardware product model

Revision

Configuration

(continues)



National Instruments software product

Version

Configuration

The problemis

List any error messages

The following steps will reproduce the problem




Pascal Har dwar e and Softwar e
Configuration Form

Record the settings and revisions of your hardware and software on the line
to the right of each item. Update this form each time you revise your
software or hardware configuration, and use this form as a reference for
your current configuration.

National Instruments Products

e NI-488.2 Software Revision Number on Disk

* Application Programming Language/Version
(IBM Pascal, Microsoft Pascal, MS QuickPascal,
Turbo Pascal, Turbo Pascal for Windows)

*  Programming Language Interface Version

* Typeof National Instruments GPIB boards installed and their respective
hardware settings

Interrupt DMA Base /O
Board Type Level Channel Address

(continues)



Other Products

Computer Make and Model

Microprocessor

Clock Frequency

Type of Monitor Card Installed

DOSVersion

Type of other boards installed and their respective hardware settings

Base 1/O Interrupt DMA
Board Type Address Leve Channel




Documentation Comment Form

National Instruments encourages you to comment on the documentation
supplied with our products. Thisinformation helps us provide quality
products to meet your needs.

Title  NI-488 and NI-488.2 Subroutinesfor Pascal

Edition Date: November 1993

Part Number: 320375-01

Please comment on the completeness, clarity, and organization of the
manual.

(continues)



If you find errors in the manual, please record the page numbers and
describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone ( )

Mail to: Technical Publications
National Instruments Corporation
6504 Bridge Point Parkway, M S 53-02
Augtin, TX 78730-5039

Fax to: Technical Publications
National Instruments Corporation
MS 53-02
(512) 794-5678
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