NI-488.2"

NI-488.2 Function Reference
Manual for Windows

‘7NATIONAI. June 1999 Edition
’ INSTRUMENTS' Part Number 321038G-01



Worldwide Technical Support and Product Information
Www. hat i nst.com

National Instruments Corporate Headquarters
11500 North Mopac Expressway  Austin, Texas 78759-3504 USA Tel: 512 794 0100

Worldwide Offices

Australia 03 9879 5166, Austria 0662 45 79 90 0, Belgium 02 757 00 20, Brazil 011 284 5011,

Canada (Ontario) 905 785 0085, Canada (Québec) 514 694 8521, China 0755 3904939, Denmark 45 76 26 00,
Finland 09 725 725 11, France 01 48 14 24 24, Germany 089 741 31 30, Hong Kong 2645 3186,

India 91805275406, Israel 03 6120092, Italy 02 413091, Japan 03 5472 2970, Korea 02 596 7456,

Mexico (D.F.) 5280 7625, Mexico (Monterrey) 8 357 7695, Netherlands 0348 433466, Norway 32 27 73 00,
Singapore 2265886, Spain (Madrid) 91 640 0085, Spain (Barcelona) 93 582 0251, Sweden 08 587 895 00,
Switzerland 056 200 51 51, Taiwan 02 2377 1200, United Kingdom 01635 523545

For further support information, see the Technical Support Resources appendix. To comment on the
documentation, send e-mail tot echpubs@at i nst. com

© Copyright 1995, 1999 National Instruments Corporation. All rights reserved.



Important Information

Warranty

Copyright

Trademarks

The media on which you receive National Instruments software are warranted not to fail to execute programming
instructions, due to defects in materials and workmanship, for a period of 90 days from date of shipment, as evidenced
by receipts or other documentation. National Instruments will, at its option, repair or replace software media that do not
execute programming instructions if National Instruments receives notice of such defects during the warranty period.
National Instruments does not warrant that the operation of the software shall be uninterrupted or error free.

A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside
of the package before any equipment will be accepted for warranty work. National Instrumentswill pay the shipping costs
of returning to the owner parts which are covered by warranty.

National Instruments believes that the information in this document is accurate. The document has been carefully
reviewed for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves
the right to make changes to subsequent editions of this document without prior notice to holders of this edition. The
reader should consult National Instrumentsiif errors are suspected. In no event shall National Instruments be liable for
any damages arising out of or related to this document or the information contained in it.

EXCEPT AS SPECIFIED HEREIN, NATIONAL INSTRUMENTS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. CUSTOMER’ S RIGHT TO RECOVER DAMAGES CAUSED
BY FAULT OR NEGLIGENCE ON THE PART OF NATIONAL INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT THERETOFORE PAID BY THE
CcUSTOMER. NATIONAL INSTRUMENTS WILL NOT BE LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS,
OR INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. This limitation of the liability of
National Instruments will apply regardiess of the form of action, whether in contract or tort, including negligence.

Any action against National |nstruments must be brought within one year after the cause of action accrues. National
Instruments shall not be liable for any delay in performance due to causes beyond its reasonable control. The warranty
provided herein does not cover damages, defects, malfunctions, or service failures caused by owner’s failure to follow
the National Instruments installation, operation, or maintenance instructions; owner’s modification of the product;
owner’s abuse, misuse, or negligent acts; and power failure or surges, fire, flood, accident, actions of third parties,

or other events outside reasonable control.

Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,
including photocopying, recording, storing in an information retrieval system, or translating, in whole or in part, without
the prior written consent of National Instruments Corporation.

HS488™, natinst.com™, and NI-488.2™ are trademarks of National Instruments Corporation.
Product and company names mentioned herein are trademarks or trade names of their respective companies.

WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS

National Instruments products are not designed with components and testing for a level of reliability suitable for usein
or in connection with surgical implants or as critical componentsin any life support systems whose failure to perform
can reasonably be expected to cause significant injury to a human. Applications of National Instruments products
involving medical or clinical treatment can create a potential for death or bodily injury caused by product failure, or by
errors on the part of the user or application designer. Because each end-user system is customized and differs from
National Instruments testing platforms and because a user or application designer may use National Instruments products
in combination with other products in a manner not evaluated or contemplated by National Instruments, the user or
application designer isultimately responsible for verifying and validating the suitability of National I nstruments products
whenever National Instruments products are incorporated in a system or application, including, without limitation,

the appropriate design, process and safety level of such system or application.



Contents

About This Manual
Using the NI-488.2 DOCUMENTALION.........cccoeiirieirieirieeste et Xi
Accessing the NI-488.2 Online HEIP.......cooeiriineiceeee e Xi
Conventions Used in ThISManUAl..........ccevieeeceiiiei it Xii
Related DOCUMENEAEION......c.viiiieiieeciee ittt et s steeetee st s eteeebe s et e e sseessteesbessssesabessneesnseesns Xii
Chapter 1
NI-488.2 Traditional Calls
List of Traditional CallS.........cccueiiiiecie ittt ettt et et 1-2
DEVICE-LEVE CallS.....oiitiicieeee ettt st ettt s 1-2
BOArd-LEeVEl CallS........ooouieiieceectee ettt sttt et e bee s 1-3
IBASK ettt ettt s b et b e et b e e at e b e sbe e r e be et e b e e b e ereenns 1-5
1 =] =] NSO 1-11
1= @ 2 SRS 1-12
= I O 1-14
1= 1 SRS 1-15
IBCOMDA ..ottt st et e st e bt e b st e sbe e e e s be et e sbeenbeebeenns 1-17
IBCONFIG ..ottt ettt st sttt eat st e ste e e e b et e st eenbesbeenns 1-19
1= SR 1-25
1= Y SR 1-27
IBEOS..... oottt ettt ettt ettt sttt et s b e et be e s be et e be et e b e e b e ereenes 1-28
1= = SO S 1-30
IBFIND ....oiitiiecct ettt ettt b e et et e st e eat e s ae e e e saeentesbeebesbeenbeereenns 1-31
1= TSRS 1-33
1= 1 PSSR 1-35
IBLINES . ....coe oottt ettt sttt st st st e e s te et e bt e st e enbesreenns 1-36
1= 0 RS 1-38
=] I LSOO 1-40
1= N[ 2 I 1 2O 1-42
1=\ SRR 1-46
1 =] 7 SRS 1-47
=] = O S P 1-48
=] = OSSPSR 1-49
1= TSP 1-51
IBRDA ...ttt ettt ettt sttt bt e et e st e eat e s be st e sbe e st e s b e et e st e enbeereenes 1-53
1= I SRS 1-55
L= SRS 1-57
L] SRS 1-58
L] S 1-59
1= ) YRS 1-61

© MNational Instruments Corporation v NI-488.2 Function Reference Manual for Windows



Contents

Chapter 2

(12357 I RS 1-62
1235 RSN 1-63
IBSRE ... oottt ettt sttt e re e b e st e e ereeeabe e areeenneents 1-64
(12351 1O = R ORRTN 1-65
1= 1Y TR 1-66
1= 1 L TR 1-68
L1237 O 1-69
IBWWRT ..ottt ettt ettt et s e e e sb s st e e be s sabesbeesbesenbeesseesnbeesaeesnneenes 1-71
IBWRTA ..ottt ettt ettt sttt e et e et e e sbe e sat e s be s saseeabeesaeeereesbessnseenbessnes 1-73
IBWRTF ...ttt ettt ettt e sae e et e e s aeeeateesbaeenreebee e 1-75
NI-488.2 Multi-Device Calls

List Of MUIti-DEVICE CallS......ccueeeeeeiiieeeeeectee ettt ettt et et et saeesaeeeaeeans 2-2
ATISPOI . et e et 2-4
DEBVCIEAN ...ttt ettt et et et e sbe e sbeesbeeeebeeeaeeenbeesaneeaneenes 2-5
DEVCIEAILISE ....veecvee ettt ettt ettt sbe e eareebe e saneennee e 2-6
ENGDIELOCEL ......occvviitieceece ettt ettt et saneere e 2-7
ENablEREMOLE.......co ittt 2-8
FINALSIN <.ttt ettt et et et e e s ae e sabe e sbeesareesbeesaneennee e 2-9
FINARQS.....ce ettt st e st b et s r e et s r e e ee s ae e e ens 2-10
PaSSCONIIOL .......eeeueiiiieciecie sttt sttt ste et esbeesaeesar e e ebeesaeesnbeesaeeenneenes 2-11
PPOIL ...t ettt e b e bt e e eaeesabe e nreeeaneenes 2-12
PPOIHCONTIG ettt et b 2-13
PPOIHUNCONTIG ..ttt et 2-15
RCVRESDIM ST ...ttt ettt e bbb e e e sb e s e ne e 2-16
REAASIALUSBYLE ...t 2-18
RECEIVE. ...ttt et st ete et sbe e ebeesare e sbeeeaseebessaseeabee e 2-19
RECEIVESEIUP. ...ttt b bbb e 2-21
RESEESY S .ttt b bbb e e e s 2-22
TS 110 IO OSSO OURRRPSRURRR 2-23
SENACMIAS ...ttt re et be e st e ebeesteeebeeebessbeesneesareens 2-25
SENADEIABYLES.....cueitiierieseesie ettt sttt 2-26
SENAIFC ...ttt et st e be e et e e be e sareeabeesbeesnreenreean 2-28
SENALISE ..ttt ettt et ae e e e be e et e e be e s abeebeeebaeenbeeeneesareens 2-29
SENALLO .ottt ettt et et e e ebe e s be e sbeeenteesbeeenneenreean 2-31
S 010 K (U] o TP TTURRI 2-32
SEIRWLS ...ttt et be e re e st e et e e e ae e s be e sbeeenbe e sbeeenreenreean 2-33
=S 5 2 (O TSRS 2-34
LIS 15 TSRO 2-35
QLI 00 o = SRR 2-37
L0 o = I SRR 2-38
WaITSRQ ... e e e e r e r e e e 2-39

NI-488.2 Function Reference Manual for Windows vi www.natinst.com



Contents

Chapter 3
Supplemental Calls for Multithreaded Applications
List of Supplemental CallS.........coooiireiiiee e e 32
I 21== o 1 003 o | TP 3-3
212 o |1 603 |1 TP 3-4
LI 21C== o 1 0= o G 3-5
A1 o [ 0 = VTR 3-6
Appendix A
Multiline Interface Messages
Appendix B
Status Word Conditions
ERR (dEV, D) ...ttt B-2
TIMO (EV, D) ..ottt eb e e s s B-2
END (deV, D) ..ottt B-2
SRQI (D) ceoorvveveeeeeeseseeesesseeseseesssesesses s ssssssssses s sssssessssessssesssessssssessansssnsssaeees B-3
(0] (<L) 1O B-3
CMPL (A, BIU) ..ttt e e B-3
LOK (BIO) 1.vvooveeoreeereeesesessssssessssssesssesssssessssssssssessssssssnsssssssssssssssesssnsssnssssssssssnssenns B-3
REM (I0) ...ttt snen B-4
(i[O (< )OO B-4
ATN (D) oottt ettt snsans B-4
LYY (< ) IO B-4
LACS (D) cvvoovverreeeeeeeseseesseessseseesssssssssssssssssssesssesessssssnssssssssssss s ssnssssnssssssssssnssenns B-5
DTAS (010) 1.ttt s st s st s s snen B-5
DCAS (D) c.voovvereeereeeseeeseseseessessssesesseeesessssssssssesssessssns s sessssss s ssnsssnesssnsssssnssenns B-5

© MNational Instruments Corporation vii NI-488.2 Function Reference Manual for Windows



Contents

Appendix C
Error Codes and Solutions

oI A N ()
o[O3 ) N

NSz
=0 Y TN T
0 =X L) S
0T XK
=S Y () T
=TT
SN 1) T
2 2le L) N
SN =] ) P

Appendix D
Technical Support Resources

Glossary

Index

NI-488.2 Function Reference Manual for Windows viii

www.natinst.com



Contents

Tables
Table 1-1. Traditional Calls: Device-Level ... 1-2
Table 1-2. Traditional Calls; Board-Level ... 1-3
Table 1-3. i bask Board Configuration Parameter Options .........cccccceerererereenns 1-7
Table 1-4. i bask Device Configuration Parameter Options ..........cccceereereereneennn. 1-10
Table 1-5. i bconf i g Board Configuration Parameter Options ..........cccccoceveeeee. 1-21
Table 1-6. i bconf i g Device Configuration Parameter Options .........c.cccceveeeeee. 1-24
Table 1-7. EOS CONfigUIaioNS ........ooueiereeeeeriire et s 1-30
Table 1-8. NOtIfYy MaSK LAYOUL .......cceeeirereitinierie e e 1-44
Table 1-9. Timeout COAE VAIUES ......ccocueeriieeeireetiee e 1-67
Table1-10.  Wait MaSK LAYOUL .......cccceririiiirieiesie et e e 1-711
Table 2-1. NI-488.2 API: Multi-Device CallS ... 2-2
Table 3-1. Supplemental Callsfor Multithreaded Applications .........c.ccccceeeuenenne. 32
Table A-1. Multiline INterface MESSAgES ....cccveereririerie e A-2

© MNational Instruments Corporation ix NI-488.2 Function Reference Manual for Windows



About This Manual

Thismanual describesthe NI-488.2 traditional and multi-devicecallsof the
NI-488.2 software. You can use the NI-488.2 software for Windows with
Windows 95, Windows 98, Windows NT version 4.0, or Windows 2000.
This manual assumes that you are aready familiar with Windows.

Using the NI-488.2 Documentation

The following NI-488.2 documentation is available on your NI-488.2 for
Windows CD:

e The Getting Sarted card briefly describes how to install the NI-488.2
software and your GPIB hardware.

*  TheNI-488.2 User Manual for Windows describes the features and
functions of the N1-488.2 software for Windows.

*  Thismanual, NI-488.2 Function Reference Manual for Windows,
describes the N1-488.2 API.

*  The GPIB Hardware Guide contains detailed instructions on how to
install and configure your GPIB hardware. This guide a so includes
hardware and software specifications and compliance information.

To view these documents online, insert your NI-488.2 for Windows CD.
When the NI-488.2 Softwar e for Windows screen appears, select the
View Documentation option. The View Documentation Wizard helpsyou
find the documentation that you want to view. You can also view these
documentsat htt p: // www. nat i nst . com manual s/ .

Accessing the NI-488.2 Online Help

The NI-488.2 for Windows Online Help addresses questions you might
have about NI-488.2, includes troubleshooting information, and describes
the NI-488.2 API. You can access the N1-488.2 online help asfollows:

1. Select Start»Programs»National I nstruments NI-488.2»Explore
GPIB.

2. ExpandtheDevicesand I nterfacesdirectory by clicking onthe + next
to the folder.

3. Right-click onyour GPIB interface and select NI-488.2 Help from the
drop-down menu that appears.

© MNational Instruments Corporation Xi NI-488.2 Function Reference Manual for Windows



About This Manual

Conventions Used in This Manual

»

5

bold

|EEE 488.1 and
|EEE 488.2

italic

nonospace

This manual uses the following conventions:

The » symbol leads you through nested menu items and dial og box options
to afinal action. The sequence File»Page Setup»Options directs you to
pull down the File menu, select the Page Setup item, and select Options
from the last dialog box.

Thisicon denotes a note, which alerts you to important information.

Bold text denotes the names of menus, menu items, parameters, dialog
boxes, dialog box buttons or options, icons, windows, Windows tabs,
or LEDs.

|EEE 488 and | EEE 488.2 refer to the ANSI/IEEE Standard 488.1-1987
and the ANSI/IEEE Standard 488.2-1992, respectively, which define
the GPIB.

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

Text in thisfont denotestext or charactersthat areto beliterally enter from
the keyboard, sections of code, programming examples, and syntax
examples. Thisfont isalso used for the proper names of disk drives, paths,
directories, programs, subprograms, subroutines, device names, functions,
constants, variables, filenames, and extensions, and for statements and
comments taken from program code.

Related Documentation

The following documents contain information that you might find hel pful
asyou read thismanual:

« ANSI/IEEE Standard 488.1-1987, IEEE Sandard Digital Interface
for Programmable Instrumentation

« ANSI/IEEE Standard 488.2-1992, |EEE Standard Codes, Formats,
Protocols, and Common Commands

¢ Microsoft Platform Software Devel opment Kit (SDK)

NI-488.2 Function Reference Manual for Windows Xif www.natinst.com



NI-488.2 Traditional Calls

This chapter liststhe traditional calls of the NI-488.2 API and describes the purpose, format,
input and output parameters, and possible errors for each function.

For general programming information, refer to the NI-488.2 for Windows Online Help,
available through Measurement & Automation Explorer. This help file describes how to
develop and debug your program. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Table 1-1 describes the sections of each function description in this chapter.

Table 1-1. Sections of Function Descriptions

Section Description
Function names The functionsin this chapter are listed alphabetically. Each
function is designated as board-level, device-level, or both.
Purpose A brief statement of the purpose of the function.
Format Describes the format of the function in the following

languages—M i crosoft Visual C/C++ (version 2.0 or later),
Borland C/C++ (version 4.0 or later), and Microsoft Visua
Basic (version 4.0 or |ater).

Input and Output Theinput and output parameters for the function. Function
Return describes the return value of the function.

Description Describes the purpose and the effect of the function.

Examples Some function descriptions include sample code showing how

to use the function. For more detailed and complete examples,
refer to the example programs that are installed with the
NI-488.2 software.

Possible Errors A list of errorsthat could occur when you invoke the function.

© MNational Instruments Corporation 1-1 NI-488.2 Function Reference Manual for Windows



Chapter 1

NI-488.2 Traditional Calls — List of Traditional Calls

List of Traditional Calls

The following tables list the NI-488.2 traditional calls a phabetically and include a brief
statement of the purpose of each function.

Device-Level Calls

Table 1-2 lists the device-level traditional calls and includes a brief statement of the purpose
of each function.

Table 1-2. Traditional Calls: Device-Level

Function Purpose

i bask Return information about software configuration parameters.

i bbna Change the access interface of a device.

i bclr Clear a specific device.

i bconfig Change the software configuration parameters.

i bdev Open and initialize a device descriptor.

i beos Configure the end-of-string (EOS) termination mode or
character.

i beot Enable or disable the automatic assertion of the GPIB EOI line
at the end of write 1/O operations.

ibln Check for the presence of a device on the bus.

i bl oc Goto Local.

i bnotify Notify user of one or more GPIB events by invoking the user
callback.

i bonl Place the device online or offline.

i bpad Change the primary address.

i bpct Pass control to another GPIB device with Controller capability.

i bppc Parallel poll configure.

i brd Read data from adevice into a user buffer.

i brda Read data asynchronously from a device into a user buffer.

i brdf Read data from adevice into afile.

NI-488.2 Function Reference Manual for Windows 1-2 www.natinst.com



Chapter 1 NI-488.2 Traditional Calls — List of Traditional Calls

Table 1-2. Traditional Calls: Device-Level (Continued)

Function Purpose
i brpp Conduct a parallel poll.
i brsp Conduct a serial poll.
i bsad Change or disable the secondary address.
i bst op Abort asynchronous I/O operation.
i bt mo Change or disable the 1/0 timeout period.
ibtrg Trigger selected device.
i bwai t Wait for GPIB events.
i bwrt Write data to a device from a user buffer.
ibwta Write data asynchronously to a device from a user buffer.
i bwrtf Write data to a device from afile.

Board-Level Calls

Table 1-2 lists the board-level traditional calls and includes a brief statement of the purpose

of each function.

Table 1-3. Traditional Calls: Board-Level

Function Purpose

i bask Return information about software configuration parameters.

i bcac Become Active Controller.

i bend Send GPIB commands.

i bcnda Send GPIB commands asynchronously.

i bconfig Change the software configuration parameters.

i bdna Enable or disable DMA.

i beos Configure the end-of-string (EOS) termination mode or
character.

i beot Enable or disable the automatic assertion of the GPIB EOI line
at the end of write |/O operations.

i bfi nd Open and initialize an interface.

© National Instruments Corporation
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NI-488.2 Traditional Calls — List of Traditional Calls

Table 1-3. Traditional Calls: Board-Level (Continued)

Function Purpose
i bgts Go from Active Controller to Standby.
i bi st Set or clear the interface individua status bit for parallel polls.
i blines Return the status of the eight GPIB control lines.
ibln Check for the presence of a device on the bus.
i bl oc Goto Local.
i bnotify Notify user of one or more GPIB events by invoking the user
callback.
i bonl Place the interface online or offline.
i bpad Change the primary address.
i bppc Parallel poll configure.
i brd Read data from adevice into a user buffer.
i brda Read data asynchronously from a device into a user buffer.
i brdf Read data from adevice into afile.
i brpp Conduct a parallel poll.
i brsc Reguest or release system control.
i brsv Request service and change the serial poll status byte.
i bsad Change or disable the secondary address.
i bsic Assert interface clear.
i bsre Set or clear the Remote Enable (REN) line.
i bstop Abort asynchronous 1/0O operation.
i bt mo Change or disable the I/O timeout period.
i bwai t Wait for GPIB events.
i bwrt Write data to a device from a user buffer.
i bwta Write data asynchronoudly to a device from a user buffer.
i bwrtf Write data to a device from afile.
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Chapter 1 NI-488.2 Traditional Calls — IBASK

IBASK

Board-Level/Device-Level

Purpose
Return information about software configuration parameters.
Format
C
int ibask (int ud, int option, int *val ue)
Visual Basic
CALL i bask (ud% option% val ue%
or
status% = ilask (ud% option% value%
Input
ud Interface or device unit descriptor
option Selects the configuration item whose value is being requested
Output
val ue Current value of the selected configuration item
Function Return Thevalueof i bst a
Description

i bask returnsthe current value of various configuration parametersfor the specified interface
or device. The current value of the selected configuration item is returned in the integer
val ue. Tables 1-4 and 1-5 list the valid configuration parameter options for i bask.

Possible Errors

EARG opt i on isnot avalid configuration parameter. Refer to thei bask options
listed in Tables 1-4 and 1-5.

ECAP opt i on isnot supported by the driver or the interface is not configured
correctly.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.

EQIP Asynchronous I/O isin progress.
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Chapter 1 NI-488.2 Traditional Calls — IBASK

Table 1-4 lists the options you can use with i bask when ud is an interface descriptor or an
interface index.

Table 1-4. i bask Board Configuration Parameter Options

. Returned | nformation
Option
(Constant) Value Description
| baAUTOPOLL Zero Automatic serial polling is disabled.
non-zero Automatic serial polling is enabled.
For more information about serial polling, refer to the NI-488.2 online
help. For instructions on accessing the online help, refer to the Using the
NI-488.2 Documentation section in About This Manual.
| baCl CPROT zero The CIC protocol is disabled.
non-zero The CIC protocol is enabled.
For more information about device-level calls and bus management,
refer to the NI1-488.2 online help. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in
About This Manual.
| baDVA Zero The interface does not use DMA for GPIB transfers.
non-zero The interface uses DMA for GPIB transfers.
Refer toi bdma.
| baEndBi t | sNor mal zero The END bit of i bst a is set only when EOI or EOI
plus the EOS character is received. If the EOS
character is received without EOI, the END bit is not
Set.
non-zero The END bit is set whenever EOI, EQOS, or EOI plus
EOS isreceived.
I baEOSchar The current EOS character of the interface. Refer toi beos.
| baECSC NP Zero A 7-bit compareis used for all EOS comparisons.
non-zero An 8-bit compareis used for all EOS comparisons.
Refer toi beos.
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Chapter 1 NI-488.2 Traditional Calls — IBASK

Table 1-4. i bask Board Configuration Parameter Options (Continued)

. Returned I nformation
Option
(Constant) Value Description
| baECSr d zero The EOS character isignored during read operations.
non-zero Read operation is terminated by the EOS character.
Refer toi beos.
I baEOSWr t zero The EOI lineis not asserted when the EOS character is
sent during a write operation.
non-zero The EOI line is asserted when the EOS character is
sent during a write operation.
Refertoi beos.
| baECT Zero The GPIB EOI lineis not asserted at the end of awrite
operation.
non-zero EQI is asserted at the end of awrite.
Refer toi beot .
| baHSCabl eLengt h Zero High-speed (HS488) data transfer is disabled.
1to15 High-speed (H$488) data transfer is enabled.
The number returned represents the number of meters
of GPIB cablein your system.
Refer to the NI1-488.2 online help for information about high-speed
(H$A488) datatransfer. For instructions on accessing the online help,
refer to the Using the NI-488.2 Documentation section in About This
Manual.
I bal st Theindividua status (i st) bit of the interface.
| baPAD The current primary address of the interface. Refer to i bpad.
| baPP2 zero Theinterface isin PP1 mode—remote parallel poll
configuration.
non-zero Theinterface isin PP2 mode—Ilocal parallel poll
configuration.
For more information about parallel polls, refer to the NI-488.2 online
help. For instructions on accessing the online help, refer to the Using the
NI-488.2 Documentation section in About This Manual .
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Chapter 1 NI-488.2 Traditional Calls — IBASK

Table 1-4. i bask Board Configuration Parameter Options (Continued)

. Returned I nformation
Option
(Constant) Value Description
| baPPC The current parallel poll configuration information of the interface.
Refer toi bppc.
I baPPol | Ti nme zero The interface uses the standard duration (2 ps) when
conducting a paralle poll.
1to 17 The interface uses a variable length duration when
conducting a parallel poll. The duration values
correspond to the i bt no timing values.
| baReadAdj ust Zero Read operations do not have pairs of bytes swapped.
one Read operations have each pair of bytes swapped.
| baRsv The current seria poll status byte of the interface.
| baSAD The current secondary address of the interface. Refer toi bsad.
| baSC zero Theinterface is not the GPIB System Controller.
non-zero Theinterface is the System Controller.
Refertoi brsc.
I baSendLLO zero The GPIB LLO command is not sent when adeviceis
put online—i bfi nd ori bdev.
non-zero The LLO command is sent.
| baSRE zero The interface does not automatically assert the
GPIB REN line when it becomes the System
Controller.
non-zero The interface automatically asserts REN when it
becomes the System Controller.
Refertoi brsc andi bsre.
I baTl M NG The current bus timing of the interface.
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).
I baTMO The current timeout period of the interface. Refer to i bt no.
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Chapter 1 NI-488.2 Traditional Calls — IBASK

Table 1-4. i bask Board Configuration Parameter Options (Continued)

Returned Information

Option
(Constant) Value Description
| baW i t eAdj ust zero Write operations do not have pairs of bytes swapped.
one Write operations have each pair of bytes swapped.

Table 1-5 lists the options you can use with i bask when ud isadevice descriptor or adevice

index.
Table 1-5. i bask Device Configuration Parameter Options
. Returned Information
Option
(Constant) Value Description
| baBNA Theindex of the GPIB access interface used by the given device
descriptor.
| baEQSchar The current EOS character of the device. Refer to i beos.
| baEQSCcnp Zero A 7-bit compareisused for all EOS comparisons.
non-zero An 8-bit compare is used for all EOS comparisons.
Refer toi beos.
| baECSr d zero The EOS character isignored during read operations.
non-zero Read operation will be terminated by the EOS
character.
Refer toi beos.
| baECSW t Zero The EQOI lineis not asserted when the EOS character is
sent during awrite operation.
non-zero TheEOI lineisasserted when the EOS character is sent
during awrite.
Refer toi beos.
| baEQCT Zero The GPIB EOI lineis not asserted at the end of awrite
operation.
non-zero EOQI is asserted at the end of awrite.
Refer toi beot .
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Table 1-5. i bask Device Configuration Parameter Options (Continued)

Returned I nformation

Option
(Constant) Value Description
| baPAD The current primary address of the device. Refer toi bpad.
| baReadAdj ust zero Read operations do not have pairs of bytes swapped.
one Read operations have each pair of bytes swapped.
| baREADDR zero No unnecessary addressing is performed between
device-level read and write operations.
non-zero Addressing is aways performed before a device-level
read or write operation.
| baSAD The current secondary address of the device. Refer toi bsad.
I baSPol I Ti ne Thelength of timethedriver waitsfor aserial poll response when polling
the device. The length of timeisrepresented by thei bt no timing values.
| baTMO The current timeout period of the device. Refer toi bt no.
| baUnAddr 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.
| baWi t eAdj ust Zero Write operations do not have pairs of bytes swapped.
one Write operations have each pair of bytes swapped.
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IBBNA
Device-Level
Purpose
Change the access interface of adevice.
Format
C
int ibbna (int ud, char *bnane)
Visual Basic
CALL i bbna (ud% bnane$)
or
status% = il bna (ud% bnane$)
Input
ud A device unit descriptor
bname An access interface name such as GPI BO
Output
Function Return Thevaueof i bst a
Description

i bbna assigns the device described by ud to the access interface described by bnane. All
subsequent bus activity with device ud occurs through the access interface bnane. If the call
succeeds, i ber r contains the previous access interface index.

Possible Errors

EARG Either ud does not refer to adevice or bnane does not refer to avalid interface
name.
ECIC Theaccessinterfaceisnot Controller-In-Charge. For moreinformation, refer to

the NI-488.2 online help. For instructions on accessing the online help, refer to
the Using the NI-488.2 Documentation section in About This Manual.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB The access interface is not installed or configured properly.
EOQIP Asynchronous I/O isin progress.
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IBCAC
Board-Level
Purpose
Become Active Controller.
Format
C
int ibcac (int ud, int v)
Visual Basic
CALL ibcac (ud% v%
or
status% = ilcac (ud% v%
Input
ud An interface unit descriptor
v Determinesif control is to be taken asynchronously or
synchronously
Output
Function Return Thevaueofi bsta
Description

Usingi bcac, the designated GPIB interface attempts to become the Active Controller by
asserting ATN. If v is zero, the GPIB interface takes control asynchronously; if v isnon-zero,
the GPIB interface takes control synchronously. Before you call i bcac, the GPIB interface
must already be CIC. To make the interface CIC, use thei bsi ¢ function.

To take control synchronously, the GPIB interface attempts to assert the ATN signal without
corrupting transferred data. If thisis not possible, the interface takes control asynchronously.

To take control asynchronously, the GPIB interface asserts ATN immediately without regard
for any datatransfer currently in progress.

Most applications do not need to usei bcac. Functionsthat require ATN to be asserted, such
asi bend, do so automaticaly.

NI-488.2 Function Reference Manual for Windows 1-12 www.natinst.com



Possible Errors
EARG

ECIC

EDVR
ENEB
EOIP

Chapter 1 NI-488.2 Traditional Calls — IBCAC

ud isvalid but does not refer to an interface.

Theinterfaceis not Controller-In-Charge. For more information, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.
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IBCLR

Device-Level

Purpose
Clear a specific device.

Format
C

int ibclr (int ud)

Visual Basic
CALL ibclr (ud%

or
status% = ilclr (ud®
Input
ud A device unit descriptor
Output
Function Return Thevaueofi bsta

Description
i bel r sendsthe GPIB Selected Device Clear (SDC) message to the device described by ud.

Possible Errors

EARG ud isavalid descriptor but does not refer to adevice.
EBUS No devices are connected to the GPIB.
ECIC Theaccessinterfaceisnot Controller-1n-Charge. For moreinformation, refer to

the N1-488.2 online help. For instructions on accessing the online help, refer to
the Using the NI-488.2 Documentation section in About This Manual.

EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBCMD
Board-Level
Purpose
Send GPIB commands.
Format
C
int ibcnmd (int ud, void *cndbuf, |ong count)
Visual Basic
CALL ibcnd (ud% cndbuf$)

or
status% = ilcmd (ud% cndbuf$, count&)

Input
ud An interface unit descriptor
cndbuf Buffer of command bytes to send
count Number of command bytes to send
Output
Function Return Thevaueof i bst a
Description

i bcmd sendscount bytesfrom cndbuf over the GPIB as command bytes (interface
messages). The number of command bytes transferred is returned in the global variable,
i bent | . Refer to Appendix A, Multiline Interface Messages, for atable of the defined

interface messages.

Command bytes are used to configure the state of the GPIB. They are not used to send
instructions to GPIB devices. Usei bwrt to send device-specific instructions.
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Possible Errors
EABO

EARG
ECIC

EDVR
ENEB
ENOL
EQCIP

The timeout period expired before all of the command bytes were sent.
ud isvalid but does not refer to an interface.

Theinterface is not Controller-In-Charge. For more information, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
No Listeners are on the GPIB.

Asynchronous I/O isin progress.
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IBCMDA
Board-Level
Purpose
Send GPIB commands asynchronously.
Format
C
int ibcnda (int ud, void *cndbuf, |ong count)
Visual Basic
CALL i bcnda (ud% cndbuf $)

or
status% = ilcnda (ud% cndbuf$, count&)

Input
ud An interface unit descriptor
cndbuf Buffer of command bytes to send
count Number of command bytes to send
Output
Function Return Thevaueof i bst a
Description

i bcnda sendscount bytesfrom cndbuf over the GPIB as command bytes (interface
messages). The number of command bytes transferred is returned in the global variable,
i bent | . Refer to Appendix A, Multiline Interface Messages, for atable of the defined
interface messages.

Command bytes are used to configure the state of the GPIB. They are not used to send
instructions to GPIB devices. Usei bwrt to send device-specific instructions.

The asynchronous /O calls (i bcnda, i brda, i bwr t a) are designed so that applications can
perform other non-GPIB operations while the I/O isin progress. Once the asynchronous I/O
begins, further NI1-488.2 calls are strictly limited. Any callsthat would interfere with the 1/0
in progress are not allowed; the driver returns EOIP in this case.
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Once the 1/O is complete, the application must resynchronize with the NI-488.2 driver.
Resynchronization is accomplished by using one of the following functions:

i bnotify
i bwai t

i bst op

i bonl

Possible Errors
EARG

ECIC

EDVR
ENEB
ENOL
EQIP

If thei bst a valuepassedtothei bnot i f y callback contains CMPL, thedriver
and application are resynchronized.

If the returned i bst a contains CMPL, the driver and application are
resynchronized.

The 1/O is canceled; the driver and application are resynchronized.

The /O is canceled and the interface is reset; the driver and application are
resynchronized.

ud isvalid but does not refer to an interface.

Theinterface is not Controller-In-Charge. For more information, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
No Listeners are on the GPIB.

Asynchronous I/O isin progress.
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IBCONFIG
Board-Level/Device-Level
Purpose
Change the software configuration parameters.
Format
C
i bconfig (int ud, int option, int value)
Visual Basic
CALL ibconfig (ud% option% val ue®
or
status% = ilconfig (ud% option% value%
Input
ud Interface or device unit descriptor
option A parameter that selects the software configuration item
val ue The value to which the selected configuration item isto be
changed
Output

Function Return Thevaueof i bst a

Description

i bconfi g changes a configuration item to the specified value for the selected interface or
device. opt i on can be any of the defined constantsin Table 1-5 and val ue must bevalid for
the parameter that you are configuring. The previous setting of the configured itemisreturned

ini berr.

Possible Errors

EARG Either opt i on or val ue isnot valid. Table 1-5 lists the valid options.
ECAP The driver is not able to make the requested change.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.

EQIP Asynchronous I/O isin progress.
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Table 1-6 lists the options you can use with i bconf i g when ud is an interface descriptor or
an interface index. Default values arein bold italics.

Table 1-6. i bconf i g Board Configuration Parameter Options

Option (Constant)

Value Description

I bcAUTOPOLL

zero Disable automatic serial polling.

non-zero Enable automatic seria polling.

Default determined by the NI-488.2 Configuration utility.

For more information about automatic serial polling, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer
to the Using the NI-488.2 Documentation section in About This Manual.

| bcCl CPROT

zero Disable the CIC protocol.

non-zero Enable the CIC protocol.

Default determined by the NI-488.2 Configuration utility.

For more information about the CIC protocol, refer to the N1-488.2
online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

| bcDVA

Identical toi bdma.

Default determined by the NI1-488.2 Configuration utility.

| bcEndBi t | sNor nal

Zero Do not set the END bit of i bst a when an EOS
match occurs during aread.

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

non-zero

| bcEQSchar Any 8-bit value. This byte becomes the new EOS character.
Default determined by the NI-488.2 Configuration utility.

I bcEQScnp zero Use 7 bits for the EOS character comparison.
non-zero Use 8 bits for the EOS character comparison.
Default determined by the NI-488.2 Configuration utility.

| bcECSrd zero Ignore EOS character during read operations.

non-zero Terminate reads when the EOS character isread.

Default determined by the NI-488.2 Configuration utility.
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Table 1-6. i bconf i g Board Configuration Parameter Options (Continued)

Option (Constant) Value Description
| bcEOCSWr t Zero Do not assert EOI with the EOS character during
write operations.
non-zero Assert EOI with the EOS character during write
operations.
Default determined by the NI-488.2 Configuration utility.
| bcEOT Identical toi beot . Changes the data termination mode for write

operations.

Default determined by the NI1-488.2 Configuration utility.

| bcHSCabl eLengt h

zero High-speed (HS488) data transfer is disabled.

1to 15 The number of meters of GPIB cable in your
system. The NI-488.2 software uses this
information to select the appropriate high-speed

(H$A488) data transfer mode.

Default determined by the NI-488.2 Configuration utility.

Refer to the NI1-488.2 online help for information about high-speed
(H$488) datatransfer. For instructions on accessing the online help,
refer to the Using the NI-488.2 Documentation section in About This
Manual.

| bcl st

zero Changes the individual status (i st ) bit of the
interface.

Identical toi bi st .

| bcPAD

Identical toi bpad. Changes the primary address of the interface.

Default determined by the NI-488.2 Configuration utility.

| bcPP2

ZEero PP1 mode

non-zero PP2 mode

For moreinformation about parallel polling, refer to the NI-488.2 online
help. For instructions on accessing the online help, refer to the Using the
NI-488.2 Documentation section in About This Manual.

| bcPPC

zero Configuresthe interface for paralel polls.

Identical to board-level i bppc.
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Table 1-6. i bconf i g Board Configuration Parameter Options (Continued)

Option (Constant) Value Description

| bcPPol | Ti me Zero Use the standard duration (2 p1s) when
conducting aparallel poll.

1to 17 Use avariable length duration when conducting
aparallel poll. The duration represented by 1 to
17 corresponds to the i bt no values.

| bcReadAdj ust zero No byte swapping.
one Swap pairs of bytes during aread.
| bcRsv zero Changes the serial poll status byte of the
interface.

Identical toi br sv.

| bcSAD Identical toi bsad. Changes the secondary address of the interface.

Default determined by the NI1-488.2 Configuration utility.

I bcSC Identical toi br sc. Reguest or release system control.

Default determined by the NI-488.2 Configuration utility.

I bcSendLLO zero Do not send LLO when putting adevice
online—i bf i nd or i bdev.

non-zero Send LLO when putting adevice
online—i bf i nd or i bdev.

| bc SRE Zero Assert the Remote Enable (REN) line.

Identical toi bsre.

I bcTI M NG The T1 delay isthe GPIB Source Handshake timing.
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 the NI-488.2 Configuration utility.

| bcTMO Identical toi bt mo. Changes the timeout period of the interface.

Default determined by the NI-488.2 Configuration utility.
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Table 1-6. i bconf i g Board Configuration Parameter Options (Continued)

Option (Constant) Value Description

| bcWi t eAdj ust Zero No byte swapping.

one Swap pairs of bytes during awrite.

Table 1-7 lists the options you can use with i bconf i g when ud is a device descriptor or a
device index. Default values arein bold italics.

Table 1-7. i bconf i g Device Configuration Parameter Options

Option (Constant) Value Description

| bcEOSchar Any 8-bit value. This byte becomes the new EOS character.

Default determined by the NI1-488.2 Configuration utility.

| bcECScp Zero Use seven hits for the EOS character
comparison.
non-zero Use eight bitsfor the EOS character comparison.

Default determined by the NI1-488.2 Configuration utility.

| bcECST d Zero Ignore EOS character during read operations.

non-zero Terminate reads when the EOS character is read.

Default determined by the NI1-488.2 Configuration utility.

| bcECSwr t zero Do not send EOI with the EOS character during
write operations.

non-zero Send EOQI with the EOS character during writes.

Default determined by the NI-488.2 Configuration utility.

| bcEOT Identical toi beot . Changes the data termination method for writes.

Default determined by the NI1-488.2 Configuration utility.

| bcPAD Identical toi bpad. Changes the primary address of the device.
Default determined by the NI-488.2 Configuration utility.

| bcReadAdj ust Zero No byte swapping.
one Swap pairs of bytes during aread.
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Table 1-7. i bconf i g Device Configuration Parameter Options (Continued)

Option (Constant) Value Description
| bc READDR zero NoO unnecessary readdressing is performed

between device-level reads and writes.

non-zero Addressing is always performed before a
device-level read or write.

Default determined by the NI1-488.2 Configuration utility.

I bcSAD Identical toi bsad. Changes the secondary address of the device.

Default determined by the NI1-488.2 Configuration utility.

I bcSPol | Ti ne 0to17 Setsthelength of timethedriver waitsfor aserial
poll response bytewhen polling the given device.
The length of time represented by 0 to 17
corresponds to thei bt no values.

Default is 11.

I bcTMO Identical toi bt mo. Changes the device timeout period.

Default determined by the NI1-488.2 Configuration utility.

| bcUnAddr 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.
I bcWit eAdj ust Zero No byte swapping.
one Swap pairs of bytes during awrite.
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IBDEV
Device-Level
Purpose
Open and initialize a device descriptor.
Format
C
int ibdev (int Bdlndx, int pad, int sad, int tno, int eot, int eos)
Visual Basic
CALL i bdev (Bdlndx% pad% sad% tnm% eot% eos% ud®
or
ud% = il dev (Bdlndx% pad% sad% tnmo% eot% eos%
Input
Bdl ndx Index of the access interface for the device
pad The primary GPIB address of the device
sad The secondary GPIB address of the device
tno The 1/0O timeout value
eot EOI mode of the device
eos EOS character and modes
Output
Function Return The device descriptor or a—1
Description

i bdev acquires a device descriptor to use in subsequent device-level traditional NI1-488.2
calls. It opens and initializes a device descriptor and configures it according to the input
parameters.

For more details on the meaning and effect of each input parameter, see the corresponding
NI-488.2 calsfor i bbna, i bpad, i bsad, i bt o, i beot, andi beos.
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Ifi bdev isunableto get avalid device descriptor, a—lisreturned; theERR bitissetini bst a
andi berr contains EDVR.

@ Note Unit descriptors are allocated on a per process basis, so it is not possible to
share them between processes. If you pass a unit descriptor from one process to a second
process, all NI1-488.2 calls using that descriptor in the second process will return EDVR.

Possible Errors

EARG pad, sad, t no, eot , or eos isinvalid. Refer toi bpad, i bsad, i bt no, i beot ,
and i beos for details on setting these parameters.

EDVR Either no device descriptors are available or Bdl ndx refersto a GPIB interface
that is not installed.

ENEB Theinterfaceis not installed or is not properly configured.
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IBDMA
Board-Level
Purpose
Enable or disable DMA.
Format
C
int ibdma (int ud, int v)
Visual Basic
CALL i bdma (ud% v%
or
status% = ildma (ud% v%
Input
ud Interface descriptor
v Enable or disable the use of DMA
Output
Function Return Thevaueof i bst a
Description

i bdma enables or disables DMA transfersfor theinterface, accordingtov. If v iszero, DMA
isnot used for GPIB 1/0 transfers. If v is non-zero, DMA is used for GPIB 1/O transfers.

Possible Errors
EARG ud isvalid but does not refer to an interface.

ECAP The interface is not configured to use a DMA channel. Use the NI-488.2
Configuration utility to configureaDMA channel.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.
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IBEOS

Board-Level/Device-Level

Purpose

Configure the end-of-string (EOS) termination mode or character.
Format

C

int ibeos (int ud, int v)

Visual Basic

CALL ibeos (ud% v%

or

status% = ileos (ud% v%
Input

ud Interface or device descriptor

v EOS mode and character information
Output

Function Return Thevalueof i bst a
Description

i beos configures the EOS termination mode or EOS character for the interface or device.
The parameter v describes the new end-of-string (EOS) configuration to use. If v iszero, the
EOS configuration is disabled. Otherwise, the low byte isthe EOS character and the upper
byte contains flags which define the EOS mode.

@ Note Defining an EOS byte does not cause the driver to automatically send that byte at the

end of write 1/O operations. Your application isresponsible for placing the EOS byte at the
end of the data strings that it defines.
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Table 1-8 describes the different EOS configurations and the corresponding values of v. If no
error occurs during the call, the value of the previous EOS setting is returned ini berr.

Table 1-8. EOS Configurations

Value of v
Bit Configuration High Byte Low Byte
A Terminate read when EOS is detected 00000100 EOS character
B Set EOI with EOS on write function 00001000 EOS character
C Compare all 8 bits of EOS byte rather than 00010000 EOS character
low 7 bits (all read and write functions)

Configuration bits A and C determine how to terminate read 1/0O operations. If bit A isset and
bit Cisclear, aread ends when abyte that matches the low seven bits of the EOS character is
received. If bits A and C are both set, aread ends when a byte that matches all eight bits of
the EOS character is received.

Configuration bits B and C determine when awrite 1/0O operation asserts the GPIB EOI line.
If bit B isset and bit C is clear, EOI is asserted when the written character matches the low
seven hits of the EOS character. If bits B and C are both set, EOI is asserted when the written
character matches all eight bits of the EOS character.

For more information about the termination of 1/O operations, refer to the NI1-488.2 online
help. For instructions on accessing the online help, refer to the Using the NI-488.2
Documentation section in About This Manual.

Examples

i beos (ud, 0x140A); /* Configure the software to end reads on
new i ne character (hex 0A) for the unit
descriptor, ud */

i beos (ud, 0x180A); /* Configure the software to assert the GPIB
EAQ |ine whenever the new ine character
(hex OA) is witten out by the unit
descriptor, ud */

Possible Errors
EARG The high byte of v containsinvalid bits.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB The interface is not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBEOT

Board-Level/Device-Level

Purpose
Enable or disable the automatic assertion of the GPIB EOI line at the end of write 1/0O
operations.
Format
C
int ibeot (int ud, int v)
Visual Basic
CALL ibeot (ud% v%
or
status% = ileot (ud% v%
Input
ud Interface or device descriptor
v Enables or disables the end of transmission assertion of EOI
Output
Function Return Thevaueof i bst a
Description

i beot enables or disables the assertion of the EQI line at the end of write 1/O operations for
the interface or device described by ud. If v isnon-zero, EOI is asserted when the last byte of
aGPIB writeis sent. If v is zero, nothing occurs when the last byteis sent. If no error occurs
during the call, the previous value of EOT isreturned ini berr.

For more information about the termination of 1/O operations, refer to the NI1-488.2 online
help. For instructions on accessing the online help, refer to the Using the NI-488.2
Documentation section in About This Manual.

Possible Errors
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterface isnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBFIND

Board-Level/Device-Level

Purpose
Open and initialize an interface or a user-configured device descriptor.

Format
C

int ibfind (char *udnane)

Visual Basic

CALL ibfind (udnane$, ud¥
or

ud% = il find (udnanes)

Input
udnane A user-configured device or interface name

Output

Function Return The interface or device descriptor, or a—1

Description

i bf i nd isused to acquire a descriptor for an interface or user-configured device; this
interface or device descriptor can be used in subsequent traditional NI-488.2 calls.

i bf i nd performsthe equivalent of ani bonl 1 toinitializetheinterface or device descriptor.
The unit descriptor returned by i bf i nd remainsvalid until the interface or device is put
offlineusingi bonl 0.

Ifi bfi nd isunableto get avalid descriptor, a—1 isreturned; the ERR bitissetini bst a and
i berr contains EDVR.

@ Note Unit descriptors are allocated on a per process basis, so it is not possible to
share them between processes. If you pass a unit descriptor from one process to a second
process, all NI1-488.2 calls using that descriptor in the second process will return EDVR.

@ Note Usingi bfi nd to obtain device descriptorsis useful only for compatibility with
existing applications. New applications should usei bdev instead of i bfi nd.i bdev is
more flexible, easier to use, and frees the application from unnecessary device name
requirements.
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Possible Errors
EBUS Device-level: No devices are connected to the GPIB.
ECIC Device-level: The accessinterface is not Controller-In-Charge. For more

information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About

This Manual.

EDVR Either udname isnot recognized as an interface or device name or the NI-488.2
driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.
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IBGTS
Board-Level
Purpose

Go from Active Controller to Standby.
Format

C

int ibgts (int ud, int v)

Visual Basic

CALL ibgts (ud% v%

or

status% = ilgts (ud% v%
Input

ud Interface descriptor

v Determines whether to perform acceptor handshaking
Output

Function Return Thevalueof i bst a
Description

i bgt s causesthe GPIB interface at ud to go to Standby Controller and the GPIB ATN line
to be unasserted. If v isnhon-zero, acceptor handshaking or shadow handshaking is performed
until END occursor until ATN isreasserted by asubsequenti bcac call. With thisoption, the
GPIB interface can participate in data handshake as an acceptor without actually reading data.
If END is detected, the interface enters a Not Ready For Data (NRFD) handshake hol doff
statewhich resultsin hold off of subsequent GPIB transfers. If v is0, no acceptor handshaking
or holdoff is performed.

Before performing ani bgt s with shadow handshake, call thei beos function to establish
proper EOS modes.

For details on the |EEE 488.1 handshake protocol, refer to the ANSI/IEEE
Standard 488.1-1987, | EEE Standard Digital Interface for Programmable Instrumentation.
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Possible Errors
EADR

EARG
ECIC

EDVR
ENEB
EOIP

v isnon-zero, and either ATN islow or the interface isa Talker or a Listener.
ud isvalid but does not refer to an interface.

Theinterface is not Controller-In-Charge. For more information, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.
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IBIST
Board-Level
Purpose

Set or clear the interface individua status bit for parallel polls.
Format

C

int ibist (int ud, int v)

Visual Basic

CALL ibist (ud% v%

or

status% = ilist (ud% v%
Input

ud Interface descriptor

v Indicates whether to set or clear thei st bit
Output

Function Return Thevalueof i bst a
Description

i bi st setstheinterfacei st (individua status) bit according tov. If v iszero, thei st hitis
cleared; if v isnon-zero, thei st bit isset. The previous value of thei st bitisreturnedin
i berr.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.

Possible Errors

EARG ud isvalid but does not refer to an interface.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.
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IBLINES
Board-Level
Purpose
Return the status of the eight GPIB control lines.
Format
C

Input

Output

int iblines (int ud, short *clines)

Visual Basic
CALL iblines (ud% clines%

or
status% = illines (ud% clines®
ud Interface descriptor
clines Returns GPIB control line state information
Function Return Thevaueof i bst a

Description
i bl i nes returnsthe state of the GPIB control linesincl i nes. The low-order byte (bits 0
through 7) of cl i nes containsamask indicating the capability of the GPIB interfaceto sense
the status of each GPIB control line. The upper byte (bits 8 through 15) contains the GPIB

control line state information. The following is a pattern of each byte.

6 5 4 3

2

1

0

EQI

ATN SRQ REN IFC

NRFD

NDAC

DAV

To determineif aGPIB control lineisasserted, first check the appropriate bit in the lower byte
to determineif the line can be monitored. If the line can be monitored (indicated by alinthe
appropriate bit position), check the corresponding bit in the upper byte. If thebit isset (1), the
corresponding control lineis asserted. If the bit is clear (0), the control line is unasserted.
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Example
short |ines;
i blines (ud, &ines);
if (lines & ValidREN) { /* check to see if REN is asserted */
if (lines & BusREN) {
printf ("REN is asserted");

}
}

Possible Errors
EARG ud isvalid but does not refer to an interface.
EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB The interface is not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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Board-Level/Device-Level

Purpose
Check for the presence of a device on the bus.
Format
C
int ibln (int ud, int pad, int sad, short *listen)
Visual Basic
CALL ibln (ud% pad% sad% listen%
or
status% = illn (ud% pad% sad% |isten%
Input
ud Interface or device descriptor
pad The primary GPIB address of the device
sad The secondary GPIB address of the device
Output
listen Indicatesif adeviceis present or not
Function Return Thevaueofi bsta
Description

i bl n determines whether thereis alistening device at the GPIB address designated by the
pad and sad parameters. If ud isan interface descriptor, the bus associated with that interface
istested for Listeners. If ud isadevice descriptor, i bl n uses the access interface associated
with that deviceto test for Listeners. If aListener is detected, anon-zero valueisreturned in
l'i sten.If noListener isfound, zero isreturned.

The pad parameter can be any valid primary address (a value between 0 and 30). Thesad
parameter can be any valid secondary address (a value between 96 to 126), or one of the
constantsNO_SAD or ALL_SAD. The constant NO_SAD designates that no secondary addressis
to be tested (only a primary addressis tested). The constant ALL_ SAD designates that all
secondary addresses are to be tested.
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ECIC

EDVR
ENEB
EOIP

Chapter 1 NI-488.2 Traditional Calls — IBLN

Either the pad or sad argument isinvalid.

Device-level: The access interface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.

Asynchronous I/O isin progress.
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Board-Level/Device-Level

Purpose

Format

Input

Output

Goto Local.

C

int ibloc (int ud)

Visual Basic
CALL ibloc (ud%

or
status% = illoc (ud®

ud Interface or device descriptor
Function Return Thevaueofi bsta

Description

Board-Level

i bl oc placestheinterfacein local modeif it isnot in alockout state. The interfaceisin a
lockout state if LOK does not appear in the statusword i bst a. If theinterfaceisin alockout
state, the call has no effect.

Thei bl oc function is used to simulate afront panel RTL (Return to Local) switch if the
computer isused as an instrument.

Device-Level

Unless the REN (Remote Enable) line has been unasserted with thei bsr e function, all
device-level functions automatically place the specified device in remote program mode.

i bl oc isused to move devices temporarily from a remote program mode to alocal mode
until the next device function is executed on that device.
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EBUS

ECIC

EDVR
ENEB
EOIP
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Device-level: No devices are connected to the GPIB.

Device-level: The access interface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online help. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.

Asynchronous I/O isin progress.
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IBNOTIFY

Board-Level/Device-Level

Purpose
Notify user of one or more GPIB events by invoking the user callback.

Format
C

int ibnotify (int ud, int mask, GpibNotifyCallback_t Call back,
void * RefData)

Visual Basic

Not supported
Input
ud Interface or device descriptor
mask Bit mask of GPIB eventsto notice
Cal | back Pointer to the callback function (see following prototype)
Ref Dat a User-defined reference data for the callback
Output
Function Return Thevalueofi bsta

Description
If mask isnon-zero, i bnot i f y monitorsthe events specified by mask, and when one or more
of the eventsistrue, your Cal | back isinvoked. Thei bnot i f y mask bitsareidentical to the
i bst a hits, and are defined in Table 1-9. For aboard-level i bnot i fy call, all mask bits are
valid except for ERR and RQS. For adevice-level i bnot i fy call, the only valid nask bits
are CMPL, TIMO, END, and RQS.

If TIMOissetinthe notify mask, i bnot i fy calls the callback function when the timeout
period has elapsed, if one or more of the other specified events have not already occurred. If
TIMOisnot setin the notify mask, the callback isnot called until one or more of the specified
events occur.
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Table 1-9. Notify Mask Layout

Bit Hex

Mnemonic | Position | Value Description
TIMO 14 4000 | Usethetimeout period (seei bt no) to limit the notify period
END 13 2000 | END or EOSis detected
SRQI 12 1000 | SRQ isasserted (board-level only)
RQS 11 800 | Device requested service (device-level only)
CMPL 8 100 | 1/O completed
LOK 7 80 | GPIB interfaceisin Lockout State (board-level only)
REM 6 40 | GPIB interface isin Remote State (board-level only)
CiC 5 20 | GPIB interfaceis Controller-In-Charge (board-level only)
ATN 4 10 | Attention isasserted (board-level only)
TACS 3 8 | GPIB interfaceis Talker (board-level only)
LACS 2 4 | GPIB interfaceis Listener (board-level only)
DTAS 1 2 | GPIB interfaceisin Device Trigger State (board-level only)
DCAS 0 1 | GPIB interfaceisin Device Clear State (board-level only)

@ Note Notification isperformed when the state of one or more of the mask hitsistrue, so if
areguest is made to be notified when CMPL istrue, and CMPL is currently true, the
Cal | back isinvoked immediately.

@ Note For device-level usage, notification on RQS cannot be guaranteed to work if
automatic serial polling is disabled. By default, automatic serial polling is enabled.

A given ud can have only one outstanding i bnot i fy call at any onetime. If a current
i bnoti fy isineffect for ud, it isreplaced by asubsequent i bnot i fy call. An outstanding
i bnoti fy cal for ud can be canceled by asubsequenti bnot i fy call for ud that hasanask

of 0.

If ani bnot i fy cal isoutstanding and one or more of the GPIB eventsit iswaiting on
become true, the Cal | back isinvoked.
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Callback Prototype
int __stdcall Callback
(int ud, int ibsta, int iberr, long ibcntl,
voi d *Ref Dat a)

Callback Parameters

ud Interface or device descriptor

i bsta Valueof i bst a

i berr Valueof i berr

i bent | Valueof i bent |

Ref Dat a User-defined reference data for the callback

Callback Return Value
Bit mask of the GPIB events to notice next.

TheCal | back function executesin aseparatethread in your process. Therefore, it hasaccess
to any process global data, but no accessto thread local data. If the Cal | back needsto access
global data, you must protect that access using a synchronization primitive (for example,
semaphore) becausethe Cal | back isrunning in adifferent thread context. Alternatively, the
issue of data protection can be avoided entirely if the Cal | back simply posts a message to
your application using the Windows Post Message() function. TheCal | back function can
call any of the NI1-488.2 API with the exception of i bnot i fy. Whenthe Cal | back is
invoked, the values of the GPIB global variables(i bst a,i berr,i bcnt | ) areundefined. The
status variables passed to Cal | back should be examined, instead of the GPIB globals, to
determine why the Cal | back wasinvoked. Noticethat it is possiblethat the Cal | back may
be invoked because of an error condition rather than because of the setting of one or more of
the requested mask hits.

The return value of the Cal | back isinterpreted as amask value, which isused to
automatically rearm the asynchronous event notification mechanism. If the return value is
zero, it is not rearmed. If the return value is non-zero, the asynchronous event notification
mechanism is rearmed with the return mask value. If the Cal | back rearm fails due to an
error, the Cal | back isinvoked withi bst a set to ERR, i ber r setto EDVR, andi bent | set
to | BNOTI FY_REARM FAI LED, which isdefined in decl - 32. h.

Likei bwai t ,i bst op, andi bonl , theinvocation of thei bnot i fy Cal | back can causethe
resynchronization of the handler after an asynchronous I/O operation has completed. In this
case, theglobal variablespassed intothe Cal | back after 1/0 has completed contain the status
of the 1/0O operation.

For more information about the usage of i bnot i f y and a detailed example, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the Using the
NI-488.2 Documentation section in About This Manual.
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Possible Errors for ibnotify
EARG A bit set in mask isinvalid.

ECAP i bnot i fy hasbeen invoked fromwithinani bnoti fy Cal | back function,
or the handler cannot perform notification on one or more of the specified
mask bits.

EDVR Either ud isinvalid or the NI-488.2 driver isnot installed. i bcnt | containsa

system-dependent error code.
ENEB Theinterfaceis not installed or is not properly configured.

Possible Error for the Callback
EDVR The Cal | back return failed to rearm the Cal | back.
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IBONL

Board-Level/Device-Level

Purpose

Place the device or interface online or offline.

Format
C

int ibonl (int ud, int v)

Visual Basic
CALL ibonl (ud% v%

or
status% = ilonl (ud% v%
Input
ud Interface or device descriptor
v Indicates whether the interface or deviceis to be taken online or
offline
Output
Function Return Thevaueof i bst a

Description

i bonl resetstheinterface or device and places all its software configuration parameters
in their pre-configured state. In addition, if v is zero, the device or interface is taken offline.

If v is non-zero, the device or interface is |eft operational, or online.

If adevice or an interface is taken offline, the interface or device descriptor (ud) isno longer
valid. You must execute ani bdev or i bf i nd to access the interface or device again.

Possible Errors

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterface isnot installed or is not properly configured.
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IBPAD

Board-Level/Device-Level

Purpose

Change the primary address.
Format

C

int ibpad (int ud, int v)

Visual Basic

CALL i bpad (ud% v%

or

status% = il pad (ud% v%
Input

ud Interface or device descriptor

v GPIB primary address
Output

Function Return Thevalueof i bst a
Description

i bpad setsthe primary GPIB address of the interface or deviceto v, an integer ranging from
0to 30. If no error occursduring thecall, i ber r containsthe previous GPIB primary address.

Possible Errors
EARG v isnot avalid primary GPIB address; it must be in the range 0 to 30.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB The interface is not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBPCT

Device-Level

Purpose

Pass control to another GPIB device with Controller capability.

Format
C

int ibpct (int ud)

Visual Basic
CALL ibpct (ud%
or
status% = il pct (ud®

Input
ud Device descriptor

Output

Function Return Thevaueof i bst a

Description

i bpct passes Controller-in-Charge status to the deviceindicated by ud. The accessinterface
automatically unassertsthe ATN line and goesto Controller Idle State (CIDS). Thisfunction

assumes that the device has Controller capability.

Possible Errors

EARG ud isvalid but does not refer to a device.
EBUS No devices are connected to the GPIB.
ECIC Theaccessinterfaceisnot Controller-1n-Charge. For moreinformation, refer to

the N1-488.2 online help. For instructions on accessing the online help, refer to
the Using the NI-488.2 Documentation section in About This Manual.

EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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IBPPC

Board-Level/Device-Level

Purpose

Parallel poll configure.
Format

C

int ibppc (int ud, int v)

Visual Basic

CALL i bppc (ud% v%

or

status% = il ppc (ud% v%
Input

ud Interface or device descriptor

v Parallel poll enable/disable value
Output

Function Return Thevaueof i bst a
Description

Device-Level

If ud isadevice descriptor, i bppc enables or disables the device from responding to parallel
polls. The device is addressed and sent the appropriate parallel poll message—Parallel Poll
Enable (PPE) or Disable (PPD). Valid parallel poll messages are 96 to 126 (hex 60 to hex 7E)
or zero to send PPD.

Board-Level

If ud is an interface descriptor, i bppc performsaloca paralel poll configuration using the
parallel poll configuration valuev. Valid parallel poll messages are 96 to 126 (hex 60 to

hex 7E) or zero to send PPD. If no error occurs during the call, i ber r contains the previous
value of the local parallel poll configuration.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.
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Possible Errors
EARG v does not contain avalid PPE or PPD message.

EBUS Device-level: No devices are connected to the GPIB.

ECAP Board-level: Theinterfaceis not configured to perform local parallel poll
configuration. Refer toi bconf i g, option | bcPP2.

ECIC Device-level: The accessinterface is not Controller-In-Charge. For more

information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About

This Manual.
EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBRD

Board-Level/Device-Level

Purpose
Read data from a device into a user buffer.
Format
C
int ibrd (int ud, void *rdbuf, |ong count)
Visual Basic
CALL ibrd (ud% rdbufs$)
or
status% = ilrd (ud% rdbuf$, countg&)
Input
ud Interface or device descriptor
count Number of bytesto be read from the GPIB
Output
r dbuf Address of buffer into which datais read
Function Return Thevaueof i bst a
Description
Device-Level

If ud isadevice descriptor, i br d addresses the GPIB, reads up to count bytes of data, and
places the data into the buffer specified by r dbuf . The operation terminates normally when
count bytes have been received or END is received. The operation terminates with an error
if the transfer could not complete within the timeout period. The actual number of bytes
transferred is returned in the global variablei bent | .

Board-Level

If ud isaninterface descriptor, i br d readsup to count bytes of data and placesthe datainto
the buffer specified by r dbuf . A board-level i br d assumesthat the GPIB isalready properly
addressed. The operation terminates normally when count bytes have been received or END
isreceived. The operation terminates with an error if the transfer could not complete within
the timeout period or, if the interfaceis not CIC, the CIC sends a Device Clear on the GPIB.
The actual number of bytes transferred isreturned in the global variablei bent | .
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Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
ENEB
EOIP

Either count bytesor END was not received within the timeout period or a
Device Clear message was received after the read operation began.

Board-level: The GPIB is not correctly addressed; usei bcnd to address
the GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The accessinterface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.
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IBRDA

Board-Level/Device-Level

Purpose
Read data asynchronously from a device into a user buffer.
Format
C
int ibrda (int ud, int *rdbuf, |ong count)
Visual Basic
CALL ibrda (ud% rdbuf$)
or
status% = ilrda (ud% rdbuf$, countg&)
Input
ud Interface or device descriptor
count Number of bytesto be read from the GPIB
Output
r dbuf Address of buffer into which datais read
Function Return Thevaueof i bst a
Description
Device-Level

If ud isadevice descriptor, i br da addresses the GPIB, begins an asynchronous read of up
to count bytes of datafrom a GPIB device, and places the datainto the buffer specified by
r dbuf . The operation terminates normally when count bytes have been received or END is
received. The actual number of bytes transferred is returned in the global variablei bent | .

Board-Level

If ud isan interface descriptor, i br da reads up to count bytes of datafrom a GPIB device
and placesthe datainto the buffer specified by r dbuf . A board-level i br da assumesthat the
GPIB is already properly addressed. The operation terminates normally when count bytes
have been received or END isreceived. The operation terminateswith an error if theinterface
is not the CIC, and the CIC sends a Device Clear on the GPIB. The actual nhumber of bytes
transferred is returned in the global variablei bent | .
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Board- and Device-Level

The asynchronous 1/O calls (i bcnda, i brda, i bwr t a) are designed so that applications can
perform other non-GPIB operations while the 1/O isin progress. Once the asynchronous I/0
has begun, further NI-488.2 calls are strictly limited. Any calls that would interfere with the
1/O in progress are not allowed; the driver returns EOIP in this case.

Once the I/O is complete, the application must resynchronize with the NI-488.2 driver.
Resynchronization is accomplished by using one of the following functions:

i bnotify
i bwai t

i bst op

i bonl

Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
ENEB
EOQCIP

If thei bst a valuepassed to thei bnot i fy callback contains CMPL, thedriver
and application are resynchronized.

If the returned i bst a contains CMPL, the driver and application are
resynchronized.

The 1/O is canceled; the driver and application are resynchronized.

The I/O is canceled and the interface is reset; the driver and application are
resynchronized.

Board-level: a Device Clear message was received from the CIC.

Board-level: The GPIB is not correctly addressed; usei bcnd to address the
GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The access interface is not Controller-In-Charge. For more
information, refer to the N1-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
The interface is not installed or is not properly configured.
Asynchronous I/O isin progress.
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Board-Level/Device-Level

Purpose

Read data from a deviceinto afile.
Format

C

int ibrdf (int ud, char *fl nane)

Visual Basic

CALL ibrdf (ud% flnane$)

or

status% = ilrdf (ud% flnane$)
Input

ud Interface or device descriptor

f1 name Name of file into which dataisread
Output

Function Return Thevaueofi bsta
Description

Device-Level

If ud isadevice descriptor, i br df addresses the GPIB, reads data from a GPIB device, and
places the data into the file specified by f | name. The operation terminates normally when
END is received. The operation terminates with an error if the transfer could not complete
within the timeout period. The actual number of bytes transferred is returned in the global
variablei bent | .

Board-Level

If ud isan interface descriptor, i br df readsdatafrom a GPIB device and placesthe datainto
thefile specified by f | name. A board-level i br df assumesthat the GPIB isalready properly
addressed. The operation terminates normally when END is received. The operation
terminates with an error if the transfer could not complete within the timeout period or, if
theinterfaceis not CIC, the CIC sends a Device Clear on the GPIB. The actual number of
bytes transferred is returned in the global variablei bent | .

© National Instruments Corporation 1-55 NI-488.2 Function Reference Manual for Windows



Chapter 1 NI-488.2 Traditional Calls — IBRDF

Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
EFSO
ENEB
EQIP

END was not received within thetimeout period, or ud isan interface descriptor
and Device Clear was received after the read operation began.

Board-level: The GPIB is not correctly addressed; usei bcnd to address
the GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The accessinterface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
i brdf could not accessf | nane.
Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.
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IBRPP

Board-Level/Device-Level

Purpose

Conduct a paralel poll.
Format

C

int ibrpp (int ud, char *ppr)

Visual Basic

CALL ibrpp (ud% ppr®

or

status% = ilrpp (ud% ppr%
Input

ud Interface or device descriptor
Output

ppr Parallel poll response byte

Function Return Thevaueof i bst a
Description

i br pp parallel polls al the devices on the GPIB. The result of thispoll isreturned in ppr.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.

Possible Errors
EBUS Device-level: No devices are connected to the GPIB.
ECIC Device-level: The access interface is not Controller-In-Charge. For more

information, refer to the NI-488.2 online help. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About

This Manual.
EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.
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IBRSC

Board-Level

Purpose
Request or release system control.

Format
C

int ibrsc (int ud, int v)

Visual Basic
CALL ibrsc (ud% v%

or
status% =ilrsc (ud% v%
Input
ud Interface descriptor
v Determinesif system control isto be requested or released
Output
Function Return Thevaueofi bsta

Description
i br sc requests or releases the capability to send Interface Clear (IFC) and Remote Enable
(REN) messages to devices. If v is zero, the interface releases system control, and functions
requiring System Controller capability are not allowed. If v is non-zero, functions requiring
System Controller capability are subsequently allowed. If no error occurs during the call,
i ber r contains the previous System Controller state of the interface.

Possible Errors

EARG ud isavalid descriptor but does not refer to an interface.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterface isnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBRSP
Device-Level
Purpose
Conduct a serial poll.
Format
C
int ibrsp (int char *spr)
Visual Basic
CALL ibrsp (ud% spr%
or
status% = ilrsp (ud% spr%
Input
ud Device descriptor
Output
spr Serial poll response byte
Function Return Thevaueof i bst a
Description

Thei br sp function isused to serial poll the device ud. The serial poll response byteis
returned in spr. If bit 6 (hex 40) of the response is set, the device is requesting service.
When the automatic serial polling feature is enabled, the device might have already been
polled. Inthiscase, i br sp returns the previously acquired status byte.

For more information about serial polling, refer to the NI1-488.2 online help. For instructions
on accessing the online help, refer to the Using the NI-488.2 Documentation section in About

This Manual.
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Possible Errors
EABO

EARG
EBUS
ECIC

EDVR
ENEB
EQCIP
ESTB

The serial poll response could not be read within the serial poll timeout period.
ud isavalid descriptor but does not refer to adevice.
No devices are connected to the GPIB.

Theaccessinterfaceisnot Controller-In-Charge. For more information, refer to
the NI-488.2 online help. For instructions on accessing the online help, refer to
the Using the NI-488.2 Documentation section in About This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
The interface is not installed or is not properly configured.
Asynchronous I/O isin progress.

Autopolling is enabled and the serial poll queue of the device has overflowed.
Call i br sp more often to keep the queue from overflowing.
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IBRSV
Board-Level
Purpose

Request service and change the serial poll status byte.
Format

C

int ibrsv (int ud, int v)

Visual Basic

CALL ibrsv (ud% v%

or

status% = ilrsv (ud% v%
Input

ud Interface descriptor

v Seria poll status byte
Output

Function Return Thevalueof i bst a
Description

i br sv isused to request service from the Controller and to provide the Controller with an
application-dependent status byte when the Controller seria polls the GPIB interface.

Thevaluev isthe status byte that the GPIB interface returns when serial polled by the
Controller-In-Charge. If bit 6 (hex 40) isset inv, the GPIB interface requests service from the
Controller by asserting the GPIB SRQ line. Wheni br sv iscalled and an error does not occur,

the previous status byteisreturned ini berr.

Possible Errors

EARG ud isavalid descriptor but does not refer to an interface.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.
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IBSAD

Board-Level/Device-Level

Purpose

Change or disable the secondary address.
Format

C

int ibsad (int ud, int v)

Visual Basic

CALL ibsad (ud% v%

or

status% = ilsad (ud% v%
Input

ud Interface or device descriptor

v GPIB secondary address
Output

Function Return Thevalueof i bst a
Description

i bsad changes the secondary GPIB address of the given interface or deviceto v, an integer
intherange 96 to 126 (hex 60 to hex 7E) or zero. If v is zero, secondary addressing is disabled.
If no error occursduring the call, the previous val ue of the GPIB secondary addressisreturned
iniberr.

Possible Errors
EARG v isnon-zero and outside the legal range 96 to 126.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterface isnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBSIC

Board-Level

Purpose
Assert interface clear.

Format
C

int ibsic (int ud)

Visual Basic
CALL ibsic (ud%
or
status% = ilsic (ud®

Input
ud Interface descriptor

Output

Function Return Thevaueof i bst a

Description
i bsi ¢ assertsthe GPIB interfaces clear (IFC) linefor at least 100 psif the GPIB interfaceis
System Controller. Thisinitializes the GPIB and makes the interface CIC and Active
Controller with ATN asserted.

The IFC signal resets only the GPIB interface functions of bus devices and not the internal
device functions. Consult your device documentation to determine how to reset the internal
functions of your device.

Possible Errors

EARG ud isavalid descriptor but does not refer to an interface.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.

ESAC The interface does not have System Controller capability.
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IBSRE
Board-Level
Purpose

Set or clear the Remote Enable (REN) line.
Format

C

int ibsre (int ud, int v)

Visual Basic

CALL ibsre (ud% v%

or

status% = ilsre (ud% v%
Input

ud Interface descriptor

v Indicates whether to set or clear the REN line
Output

Function Return Thevaueofi bsta
Description

If v is non-zero, the GPIB Remote Enable (REN) line is asserted. If v iszero, REN is
unasserted. The previous value of REN isreturned ini berr.

REN is used by devices to choose between local and remote modes of operation. A device
should not actually enter remote mode until it receivesits listen address.

Possible Errors

EARG ud isavalid descriptor but does not refer to an interface.
EDVR Either ud isinvalid or the NI-488.2 driver is not installed.
ENEB Theinterface isnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.

ESAC The interface does not have System Controller capability.
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Board-Level/Device-Level

Purpose

Abort asynchronous I/O operation.
Format

C

int ibstop (int ud)

Visual Basic

CALL i bstop (ud%

or

status% = ilstop (ud®
Input

ud Interface or device descriptor
Output

Function Return Thevalueof i bst a
Description

Thei bst op function aborts any asynchronous read, write, or command operation that is
in progress and resynchronizes the application with the driver. If asynchronous /O isin
progress, the error bit is set in the status word, i bst a, and EABO is returned, indicating
that the I/O was successfully stopped.

Possible Errors

EABO
EBUS
EDVR
ENEB

Asynchronous I/0 was successfully stopped.

Device-level: No devices are connected to the GPIB.
Either ud isinvalid or the NI-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
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IBTMO

Board-Level/Device-Level

Purpose
Change or disable the 1/O timeout period.

Format
C

int ibtmo (int ud, int v)

Visual Basic
CALL ibtnm (ud% v%

or
status% =iltn (ud% v%
Input
ud Interface or device descriptor
v Timeout duration code
Output
Function Return Thevaueofi bsta

Description
i bt no sets the timeout period of the interface or device to v. The timeout period is used to
select the maximum duration allowed for a synchronous 1/0 operation (for example, i br d
andi bwrt) orforanibwait oribnotify operation with TIMO in the wait mask. If the
operation does not compl ete before the timeout period el apses, the operation is aborted and
TIMO isreturned ini bst a. Refer to Table 1-10 for alist of valid timeout values. These
timeout values represent the minimum timeout period. The actual period could be longer.

Table 1-10. Timeout Code Values

Constant Valueof v Minimum Timeout
TNONE 0 disable (no timeout)
T10us 1 10 ys
T30us 2 30 ps
T100us 3 100 ps
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Table 1-10. Timeout Code Values (Continued)

Constant Value of v Minimum Timeout
T300us 4 300 ps
Tins 5 1ms
T3ns 6 3ms
T10ns 7 10 ms
T30ns 8 30 ms
T100ns 9 100 ms
T300mns 10 300 ms
Tils 11 1s
T3s 12 3s
T10s 13 10s
T30s 14 30s
T100s 15 100s
T300s 16 300 s
T1000s 17 1000 s

Possible Errors
EARG v isinvalid.

EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.
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IBTRG

Device-Level

Purpose
Trigger selected device.

Format
C

int ibtrg (int ud)

Visual Basic
CALL ibtrg (ud%
or
status% = iltrg (ud®

Input
ud Device descriptor

Output

Function Return Thevaueof i bst a

Description
i bt r g sendsthe Group Execute Trigger (GET) message to the device described by ud.

Possible Errors

EARG ud isavalid descriptor but does not refer to adevice.
EBUS No devices are connected to the GPIB.
ECIC Theaccessinterfaceisnot Controller-1n-Charge. For moreinformation, refer to

the N1-488.2 online help. For instructions on accessing the online help, refer to
the Using the NI-488.2 Documentation section in About This Manual.

EDVR Either ud isinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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IBWAIT

Board-Level/Device-Level

Purpose

Wait for GPIB events.
Format

C

int ibwait (int ud, int mask)

Visual Basic

CALL ibwait (ud% mask%

or

status% = ilwait (ud% nask%
Input

ud Interface or device descriptor

mask Bit mask of GPIB eventsto wait for
Output

Function Return Thevaueof i bst a
Description

i bwai t monitorsthe events specified by mask and delays processing until one or more of the
events occurs. If thewait mask iszero, i bwai t returnsimmediately with the updatedi bst a
statusword. If TIMO is set in thewait mask, i bwai t returns when the timeout period has
elapsed, if one or more of the other specified events have not aready occurred. If TIMO isnot
set in the wait mask, the function waits indefinitely for one or more of the specified eventsto
occur. Theexisting i bwai t mask bits areidentical to thei bst a bits; they are described in
Table 1-11. If ud isadevice descriptor, the only valid wait mask bitsare TIMO, END, RQS,
and CMPL. If ud isan interface descriptor, all wait mask bits are valid except for RQS. You
can configure the timeout period using thei bt no function.
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Table 1-11. Wait Mask Layout

Bit Hex
Mnemonic | Position | Value Description
TI MO 14 4000 | Usethetimeout period (seei bt no) to limit the notify period
END 13 2000 | END or EOSis detected
SRQ 12 1000 | SRQisasserted (board-level only)
RQS 11 800 | Device requested service (device-level only)
CWPL 8 100 | I/O completed
LOK 7 80 | GPIB interfaceisin Lockout State (board-level only)
REM 6 40 | GPIB interface isin Remote State (board-level only)
ac 5 20 | GPIB interfaceis Controller-In-Charge (board-level only)
ATN 4 10 | Attention isasserted (board-level only)
TACS 3 8 | GPIB interfaceis Talker (board-level only)
LACS 2 4 | GPIB interfaceis Listener (board-level only)
DTAS 1 2 | GPIB interfaceisin Device Trigger State (board-level only)
DCAS 0 1 | GPIB interfaceisin Device Clear State (board-level only)

Possible Errors
EARG

EBUS
ECIC

EDVR
ENEB
ESRQ

The bit set in mask isinvalid.
Device-level: No devices are connected to the GPIB.

Device-level: The accessinterface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
Theinterface isnot installed or is not properly configured.

Device-level: If RQSisset inthewait mask, ESRQ indicatesthat the Suck SRQ
condition exists. For more information about serial polling, refer to the
NI-488.2 online help. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.
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IBWRT

Board-Level/Device-Level

Purpose
Write data to a device from a user buffer.
Format
C
int ibwt (int ud, void *wtbuf, [ong count)
Visual Basic
CALL i bwrt (ud% wtbuf$)
or
status% = ilwt (ud% wtbuf$, countg&)
Input
ud Interface or device descriptor
wr t buf Address of the buffer containing the bytes to write
count Number of bytesto be written
Output
Function Return Thevaueof i bst a
Description

Device-Level

If ud isadevice descriptor, i bwrt addresses the GPIB and writes count bytes from the
memory location specified by wr t buf to a GPIB device. The operation terminates normally
when count bytes have been sent. The operation terminates with an error if count bytes
could not be sent within thetimeout period. The actual number of bytestransferred isreturned
in the globa variablei bent | .

Board-Level

If ud isan interface descriptor, i bwrt writescount bytes of data from the buffer specified
by wr t buf to aGPIB device; aboard-level i bwr t assumesthat the GPIB isalready properly
addressed. The operation terminates normally when count bytes have been sent. The
operation terminates with an error if count bytes could not be sent within the timeout period
or, if theinterfaceis not CIC, the CIC sends Device Clear on the GPIB. The actual number of
bytes transferred is returned in the global variablei bent | .
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Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
ENEB
ENOL
EQIP

Either count byteswere not sent within the timeout period, or a Device Clear
message was received after the write operation began.

Board-level: The GPIB is not correctly addressed; usei bcnd to address
the GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The accessinterface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
No Listeners were detected on the bus.

Asynchronous I/O isin progress.
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IBWRTA

Board-Level/Device-Level

Purpose

Write data asynchronously to a device from a user buffer.
Format

C

int ibwta (int ud, int *wtbuf, [ong count)

Visual Basic

CALL ibwta (ud% wtbuf$)

or

status% = ilwta (ud% wtbuf$, countg&)
Input

ud Interface or device descriptor

wr t buf Address of the buffer containing the bytes to write

count Number of bytesto be written
Output

Function Return Thevalueof i bst a
Description

Device-Level

If ud isadevice descriptor, i bwrt a addresses the GPIB properly and writes count bytes
fromwr t buf to a GPIB device. The operation terminates normally when count bytes have
been sent. The actual number of bytes transferred is returned in the global variablei bent | .

Board-Level

If ud isaninterface descriptor, i bwr t a begins an asynchronouswrite of count bytes of data
fromwr t buf to aGPIB device. A board-level i bwr t a assumes that the GPIB is aready
properly addressed. The operation terminates normally when count bytes have been sent.
The operation terminates with an error if the interfaceis not the CIC, and the CIC sends a
Device Clear on the GPIB. The actual number of bytes transferred is returned in the global
variablei bent | .
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Board- and Device-Level

The asynchronous /O calls (i bcnda, i brda, i bwrt a) are designed so that applications can
perform other non-GPIB operations with the 1/0 in progress. Once the asynchronous 1/0
begins, further NI1-488.2 calls are strictly limited. Any callsthat would interfere with the 1/O
in progress are not allowed; the driver returns EOIP in this case.

Once the I/O is complete, the application must resynchronize with the NI-488.2 driver.
Resynchronization is accomplished by using one of the following functions:

i bnotify
i bwai t

i bst op

i bonl

Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
ENEB
ENOL
EOIP

If thei bst a valuepassed to thei bnot i fy callback contains CMPL, thedriver
and application are resynchronized.

If the returned i bst a contains CMPL, the driver and application are
resynchronized.

The 1/O is canceled; the driver and application are resynchronized.

The I/O is canceled and the interface is reset; the driver and application are
resynchronized.

Board-level: A Device Clear message was received from the CIC.

Board-level: The NI-488.2 is not correctly addressed; usei bcnd to address
the GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The access interface is not Controller-In-Charge. For more
information, refer to the N1-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI1-488.2 driver is not installed.
The interface is not installed or is not properly configured.
No Listeners were detected on the bus.

Asynchronous I/O isin progress.
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IBWRTF

Board-Level/Device-Level

Purpose

Write data to a device from afile.
Format

C

int ibwtf (int ud, char *fl nane)

Visual Basic

CALL ibwtf (ud% flnane$)

or

status% = ilwtf (ud% flnane$)
Input

ud Interface or device descriptor

f1 name Name of file containing the data to be written
Output

Function Return Thevaueof i bst a
Description

Device-Level

If ud isadevice descriptor, i bwrt f addresses the GPIB and writes all of the bytes from the
filef | name to a GPIB device. The operation terminates normally when all of the bytes have
been sent. The operation terminates with an error if al of the bytes could not be sent within
the timeout period. The actual number of bytes transferred is returned in the global variable
i bentl .

Board-Level

If ud isaninterface descriptor,i bwr t f writesall of the bytes of datafromthefilef | name to
aGPIB device. A board-level i bwr t f assumesthat the GPIB is already properly addressed.
The operation terminates normally when all of the bytes have been sent. The operation
terminates with an error if al of the bytes could not be sent within the timeout period, or if
theinterfaceis not CIC, the CIC sends a Device Clear on the GPIB. The actual number of
bytes transferred is returned in the global variablei bent | .
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Possible Errors
EABO

EADR

EBUS
ECIC

EDVR
EFSO
ENEB
EQIP

Either the file could not be transferred within the timeout period, or a Device
Clear message was received after the write operation began.

Board-level: The GPIB is not correctly addressed; usei bcid to address
the GPIB.

Device-level: A conflict exists between the device GPIB address and the GPIB
address of the device access interface. Usei bpad and i bsad.

Device-level: No devices are connected to the GPIB.

Device-level: The accessinterface is not Controller-In-Charge. For more
information, refer to the NI-488.2 online hel p. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in About
This Manual.

Either ud isinvalid or the NI-488.2 driver is not installed.
i bwrt f could not accessf | nane.

Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.

NI-488.2 Function Reference Manual for Windows 1-76 www.natinst.com



NI-488.2 Multi-Device Calls

This chapter liststhe NI-488.2 multi-device calls and describes the purpose, format, input and
output parameters, and possible errors for each call.

For general programming information, refer to the NI-488.2 for Windows Online Help,
available through Measurement & Automation Explorer. This help file describes how to
develop and debug your program. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Table 2-1 describes the sections of each function description in this chapter.

Table 2-1. Sections of Function Descriptions

Section

Description

Function names

The functionsin this chapter are listed alphabetically.

Purpose

A brief statement of the purpose of the function.

Format

Describes the format of the function in the following
languages—M i crosoft Visual C/C++ (version 2.0 or later),
Borland C/C++ (version 4.0 or later), and Microsoft Visua
Basic (version 4.0 or later).

Input and Output

Theinput and output parameters for the function. Most of the
NI-488.2 multi-device calls have an input parameter which is
either asingle address or alist of addresses. The address
parameter isa16-bit integer that has two components—the low
byteisavalid primary address (0 to 30), and the high byteisa
valid secondary address (NO_SAD( 0) or 96 to 126). A list of
addressesisan array of single addresses. You must mark theend
of the list with the constant NOADDR. An empty addresslist is
either an array with only the NOADDR constant in it, or a NULL
pointer.

The Clanguage interface header file includesthe definition of a
type (t ypedef ) called Addr 4882_t . Usethe Addr 4882_t
type when declaring addresses or address lists.

Description

Describes the purpose and the effect of the function.
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Table 2-1. Sections of Function Descriptions (Continued)

Section Description

Examples For more detailed and complete examples, refer to the example
programsthat are installed with the NI1-488.2 software.

Possible Errors A list of errorsthat could occur when you invoke the function.

List of Multi-Device Calls

Table 2-2 lists the NI-488.2 multi-device calls alphabetically and includes a brief statement
of the purpose of each function.

Table 2-2. NI-488.2 API: Multi-Device Calls

Call Purpose
Al| Spol | Seria poll al devices.
Devd ear Clear asingle device.
Devd ear Li st Clear multiple devices.
Enabl eLocal Enable operations from the front panel of devices

(leave remote programming mode).

Enabl eRenpt e Enable remote GPIB programming for devices.
Fi ndLstn Find listening devices on the GPIB.
Fi ndRQS Determine which device is requesting service.
PassCont r ol Pass control to another device with Controller capability.
PPol | Perform a parallel poll on the GPIB.
PPol | Confi g Configure adevice to respond to parallel polls.
PPol | Unconfi g Unconfigure devices for parallel polls.
RcvRespMsg Read data bytes from adevicethat is already addressed to talk.
ReadSt at usByt e Serial poll asingle device.
Recei ve Read data bytes from a device.
Recei veSet up Address adevice to be a Talker and the interface to be

aListener in preparation for RcvRespMsg.

Reset Sys Reset and initialize |EEE 488.2-compliant devices.
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Table 2-2. NI-488.2 API: Multi-Device Calls (Continued)

Call Purpose
Send Send data bytesto a device.
SendCnds Send GPIB command bytes.

SendDat aByt es

Send data bytes to devices that are already addressed to listen.

Sendl FC Reset the GPIB by sending interface clear.

SendLi st Send data bytes to multiple GPIB devices.

SendLLO Send the Local Lockout (LLO) message to all devices.

SendSet up Set up devicesto receive datain preparation for
SendDat aByt es.

Set RALS Place devicesin Remote With L ockout State.

Test SRQ Determine the current state of the GPIB Service Reguest
(SRQ) line.

Test Sys Cause | EEE 488.2-compliant devices to conduct self tests.

Tri gger Trigger adevice.

Tri gger Li st Trigger multiple devices.

Wi t SRQ Wait until a device asserts the GPIB Service Request

(SRQ) line.
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Chapter 2 NI-488.2 Multi-Device Calls — AllSpoll

AllSpoll

Purpose
Seria poll al devices.

Format
C

void All Spoll (int boardl D, Addr4882_t *addrlist, short *resultlist)

Visual Basic
CALL AllSpoll (boardl D% addrlist%), resultlisty%))

Input

boardl D The interface number

addr | i st A list of device addresses that is terminated by NOADDR
Output

resul tlist A list of serial poll response bytes corresponding to device

addressesin addr | i st

Description
Al | Spol | serial pollsall of the devices described by addr | i st . It storesthe poll responses
inresul tlist and the number of responsesini bent | .

Possible Errors

EABO One of the devices timed out instead of responding to the serial poll;
i bent | contains the index of the timed-out device.

EARG Aninvalid address appearsinaddr | i st ;i bent | istheindex of theinvalid
addressintheaddr i st array.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — DevClear

DevClear

Purpose
Clear asingle device.

Format
C

voi d DevCl ear (int boardl D, Addr4882_t address)

Visual Basic
CALL Devd ear (boardl D% address%

Input

boar dl D The interface number

addr ess Address of the device you want to clear
Description

DevC ear sendsthe Selected Device Clear (SDC) GPIB message to the device described by
addr ess. If addr ess isthe constant NOADDR, the Universal Device Clear (DCL) messageis
sent to all devices.

Possible Errors

EARG The addr ess parameter isinvalid.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — DevClearList

DevClearList

Purpose
Clear multiple devices.

Format
C

voi d Devd earlList (int boardl D, Addr4882_t *addrli st)

Visual Basic
CALL Devd earlList (boardl D% addrlisto))

Input
boardl D The interface number
addr | i st A list of device addresses terminated by NOADDR that you want
to clear
Description

DevC ear Li st sendsthe Selected Device Clear (SDC) GPIB message to all the device
addresses described by addr I i st. If addr | i st contains only the constant NOADDR,
the Universal Device Clear (DCL) message is sent to all the devices on the bus.

Possible Errors

EARG Aninvalid address appearsin addr | i st ;i bent | istheindex of theinvalid
addressinthe addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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EnableLocal

Purpose
Enable operations from the front panel of devices (Ieave remote programming mode).

Format
C

voi d Enabl eLocal (int boardl D, Addr4882_t *addrli st)

Visual Basic
CALL Enabl eLocal (boardl D% addrlist9%))

Input

boardl D The interface number

addrl i st A list of device addresses that is terminated by NOADDR
Description

Enabl eLocal sendsthe Go To Local (GTL) GPIB message to all the devices described by
addr | i st. This placesthe devicesinto local mode. If addr | i st contains only the constant
NQOADDR, the Remote Enable (REN) GPIB line is unasserted.

Possible Errors

EARG Aninvalid address appearsin addr | i st ;i bent | istheindex of theinvalid
addressinthe addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.

ESAC Theinterfaceis not configured as System Controller.
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EnableRemote

Purpose
Enable remote GPIB programming for devices.

Format
C

voi d Enabl eRemote (int boardl D, Addr4882_t *addrli st)

Visual Basic
CALL Enabl eRenpte (boardl D% addrlisto))

Input

boardl D The interface number

addr | i st A list of device addresses that is terminated by NOADDR
Description

Enabl eRenot e asserts the Remote Enable (REN) GPIB line. All devices described by
addr | i st areput into alisten-active state.

Possible Errors

EARG Aninvalid address appearsin addr | i st ;i bent | istheindex of theinvalid
addressinthe addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.

ESAC Theinterface is not configured as System Controller.
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FindLstn

Purpose

Format

Find listening devices on the GPIB.

C

void FindLstn (int boardl D, Addr4882_t *padlist,
Addr4882_t *resultlist, int limt)

Visual Basic

CALL FindLstn (boardl D% padlist%), resultlisty%), limt%
Input

boar dl D The interface number

padl i st A list of primary addresses that is terminated by NOADDR

Limt Total number of entriesthat can beplacedinresul t i st
Output

resul tlist Addresses of al listening devices found by Fi ndLst n are placed

inthisarray

Description

Fi ndLst n testsall of the primary addressesin padl i st asfollows: If adeviceis present at
aprimary address given in padl i st , the primary addressisstoredinresul tli st .
Otherwise, all secondary addresses of the primary address are tested, and the addresses of any
devicesfound arestoredinresul t1i st. Nomorethan| i ni t addresses are stored in
resultlist.ibcntl containsthe actual number of addressesstored inresul t1i st .

Possible Errors

EARG Aninvalid primary address appearsin padl i st ;i bcnt | istheindex of the
invalid addressin the padl i st array.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.

ETAB The number of devices found onthe GPIB exceed I i mi t .
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FindRQS

Purpose
Determine which device is requesting service.

Format
C

void FindRQS (int boardl D, Addr4882_t *addrlist, short *result)

Visual Basic
CALL Fi ndRQS (boardl D% addrlist%), result%

Input
boardl D The interface number
addr | i st List of device addresses that is terminated by NOADDR
Output
resul t Serial poll response byte of the device that is requesting service

Description
Fi ndRQS serial pollsthe devices described by addr i st , in order, until it finds adevice
which isrequesting service. The seria poll response byteisthen placed inresul t.i bent |
contains the index of the device requesting servicein addr | i st . If none of the devices are
reguesting service, the index corresponding to NOADDR in addr | i st isreturned ini becnt |
and ETAB isreturnedini berr.

Possible Errors

EARG Aninvalid address appearsin addr | i st ;i bcnt | istheindex of theinvalid
addressinthe addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl| FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceisnot installed or is not properly configured.

EQIP Asynchronous I/O isin progress.

ETAB Noneof thedevicesinaddr | i st arerequesting serviceor addr | i st contains

only NOADDR. i bent | contains the index of NOADDR in addr | i st .
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PassControl

Purpose
Pass control to another device with Controller capability.

Format
C

voi d PassControl (int boardl D, Addr4882_t address)

Visual Basic
CALL PassControl (boardl D% address%

Input

boar dl D The interface number

addr ess Address of the device to which you want to pass control
Description

PassCont r ol sends the Take Control (TCT) GPIB message to the device described by
addr ess. The device becomes Controller-In-Charge and the interface is no longer CIC.

Possible Errors

EARG The addr ess parameter isinvalid. It must be avalid primary/secondary
address pair. It cannot be the constant NOADDR.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EOIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — PPoll
PPoll
Purpose

Perform a parallel poll on the GPIB.
Format

C

void PPoll (int boardl D, short *result)

Visual Basic
CALL PPoll (boardl D% result%

Input

boardl D The interface number
Output

resul t The parallel poll result
Description

PPol | conducts aparallel poll and theresult isplaced inr esul t . Each of the eight bits of
resul t represents the status information for each device configured for aparallel poll.

The interpretation of the statusinformation is based on the latest parallel poll configuration
command sent to each device (see PPol | Conf i g and PPol | Unconfi g). The Controller can
use parallel polling to obtain one-bit, device-dependent status messages from up to eight
devices simultaneously.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.

Possible Errors

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Send| FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceisnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — PPollConfig

PPollConfig

Purpose
Configure adevice to respond to paralle polls.

Format
C

void PPol |l Config (int boardl D, Addr4882_t address, int dataline,
int |ineSense)

Visual Basic
CALL PPol | Config (boardl D% address% dataline% |ineSense%

Input
boardl D The interface number
addr ess Address of the device to be configured
datal i ne Dataline (avauein therange of 1 to 8) on which the
device respondsto parallel polls
I i neSense Sense (either 0 or 1) of the paralel poll response
Description

PPol | Conf i g configures the device described by addr ess to respond to parallel polls by
asserting or not asserting the GPIB dataline, dat al i ne. If | i neSense equalstheindividual
status (i st ) bit of the device, the assigned GPIB datalineis asserted during a parallel poll.
Otherwise, the datalineis not asserted during a parallel poll. The Controller can use parallel
polling to obtain 1-bit, device-dependent status messages from up to eight devices
simultaneously.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.
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Chapter 2 NI-488.2 Multi-Device Calls — PPollConfig

Possible Errors
EARG Either the addr ess parameter isinvalid, dat al i ne isnot in therange 1 to 8,
orlineSenseisnot0or 1. Theaddr ess must beavalid primary/secondary
address pair. It cannot be the constant NOADDR.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl| FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — PPollUnconfig

PPollUnconfig

Purpose
Unconfigure devices for parallel polls.

Format
C

voi d PPol | Unconfig (int boardl D, Addr4882_t *addrlist)

Visual Basic
CALL PPol | Unconfig (boardl D% addrlist%))

Input

boardl D The interface number

addrl i st A list of device addresses that is terminated by NOADDR
Description

PPol | Unconf i g unconfigures all the devices described by addr | i st for parale polls.

If addr i st containsonly the constant NOADDR, the Parallel Poll Unconfigure (PPU) GPIB
message is sent to all GPIB devices. The devices unconfigured by this function do not
participate in subsequent parallel polls.

For more information about parallel polling, refer to the NI-488.2 online help. For
instructions on accessing the online help, refer to the Using the NI-488.2 Documentation
section in About This Manual.

Possible Errors

EARG Aninvalid address appearsin addr | i st ; i bent | istheindex of the
invalid addressin the addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either i nt er f acel Disinvalid or the NI1-488.2 driver is not installed.

ENEB The interface is not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — RcvRespMsg
RcvRespMsg
Purpose
Read data bytes from a device that is aready addressed to talk.
Format
C

voi d RcvRespMsg (int boardl D, void *buffer, |ong count,
int term nation)

Visual Basic
CALL RcvRespMsg (boardl D% buffer$, term nation%

Input

boardl D The interface number

count Number of bytes read

ternination Description of the data termination mode

(STOPend or an 8-bit EOS character)

Output

buf f er Stores the received data bytes
Description

RcvRespMsg reads up to count bytes from the GPIB and places these bytesinto buf f er .
Data bytes are read until either count data bytes have been read or the termination condition
is detected. If the termination condition is STOPend, the read is stopped when a byteis
received with the EOI line asserted. Otherwise, the read is stopped when the 8-bit EOS
character isdetected. The actual number of bytestransferred isreturnedin the global variable,
i bentl .

RcvRespMsg assumesthat the interface is already in its listen-active state and adeviceis
already addressed to be a Talker (see Recei veSet up or Recei ve).
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Chapter 2 NI-488.2 Multi-Device Calls — RcvRespMsg

Possihle Errors
EABO The /O timeout period elapsed before al the bytes were received.

EADR Theinterfaceisnot inthe listen-active state; use Recei veSet up to addressthe
GPIB properly.

EARG Thet er mi nati on parameter isinvalid. It must be either STOPend or an 8-bit
EOS character.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — ReadStatusByte

ReadStatusByte

Purpose

Serial poll asingle device.

Format
C

voi d ReadStatusByte (int boardl D, Addr4882_t address,

Visual Basic
CALL ReadStatusByte (boardl D% address% result®

Input
boar dl D
addr ess

Output

resul t

Description

The interface number
A device address

Serial poll response byte

short *result)

ReadSt at usByt e serial pollsthe device described by addr ess. Theresponse byteis stored

inresult.

Possible Errors
EABO

EARG
EBUS
ECIC
EDVR
ENEB
EQIP

The device times out instead of responding to the serial poll.
The addr ess parameter isinvalid.

No devices are connected to the GPIB.

Theinterface is not the Controller-In-Charge; see Sendl FC.

Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

The interface is not installed or is not properly configured.
Asynchronous I/O isin progress.
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Chapter 2 NI-488.2 Multi-Device Calls — Receive

Receive

Purpose
Read data bytes from a device.

Format
C

voi d Receive (int boardl D, Addr4882_t address, void *buffer,
I ong count, int term nation)

Visual Basic
CALL Receive (boardl D% address% buffer$, term nation%

Input
boar dl D The interface number
addr ess Address of adevice to receive data
count Number of bytesto read
termination Description of the data termination mode (STOPend or an EOS
character)
Output
buf f er Stores the received data bytes
Description

Recei ve addressesthe device described by addr ess totalk and theinterfacetolisten. Then,
up to count bytesare read and placed into the buffer. Data bytes are read until either count
bytes have been read or the termination condition is detected. If the termination condition is
STOPend, the read is stopped when a byte is received with the EOI line asserted. Otherwise,
the read is stopped when an 8-bit EOS character is detected. The actual number of bytes
transferred is returned in the global variable, i bent | .
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Chapter 2 NI-488.2 Multi-Device Calls — Receive

Possible Errors
EABO The /O timeout period elapsed before all the bytes were received.

EARG The addr ess or t er mi nat i on parameter isinvalid. The addr ess must be a
valid primary/secondary address pair. It cannot be the constant NOADDR.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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ReceiveSetup

Purpose
Address adevice to be a Talker and the interface to be a Listener in preparation for
RcvRespMsg.

Format
C

voi d ReceiveSetup (int boardl D, Addr4882_t address)

Visual Basic
CALL ReceiveSetup (boardl D% address%

Input

boar dl D The interface number

addr ess Address of adeviceto be tak addressed
Description

Recei veSet up makesthe device described by addr ess talk-active, and makesthe interface
listen-active. Thiscall isusually followed by a call to RcvRespMsg to transfer datafrom
the device to the interface. This call is particularly useful to make multiple callsto
RcvRespMsg; it eliminates the need to readdress the device to receive every block of data.

Possible Errors

EARG The addr ess parameter isinvalid.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.

© MNational Instruments Corporation 2-21 NI-488.2 Function Reference Manual for Windows
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ResetSys

Purpose
Reset and initialize IEEE 488.2-compliant devices.

Format
C

voi d ResetSys (int boardl D, Addr4882_t *addrli st)

Visual Basic
CALL Reset Sys (boardl D% addrlisto))

Input

boardl D The interface number

addr | i st A list of device addresses that is terminated by NOADDR
Description

Thereset and initialization take placein three steps. Thefirst step resetsthe GPIB by asserting
the Remote Enable (REN) line and then the Interface Clear (IFC) line. The second step clears
al of the devicesby sending the Universal Device Clear (DCL) GPIB message. Thefinal step
causes | EEE 488.2-compliant devicesto perform device-specific reset and initialization. This
step is accomplished by sending the message " * RST\ n" to the devices described by
addrlist.

Possible Errors

EABO I/O operation is aborted.

EARG Either an invalid address appearsin addr | i st or addr | i st isempty;
i bent| istheindex of theinvalid addressintheaddr | i st array.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterface isnot installed or is not properly configured.

ENOL No Listeners are on the GPIB.

EQIP Asynchronous I/O isin progress.

ESAC The interface is not System Controller.
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Send
Purpose
Send data bytesto a device.
Format
C
void Send (int boardl D, Addr4882_t address, void *buffer,
| ong count, int eotnobde)
Visual Basic
CALL Send (boardl D% address% buffer$, eotnode%
Input
boar dl D The interface number
addr ess Address of adeviceto which datais sent
buf f er The data bytes to be sent
count Number of bytesto be sent
eot node The data termination mode: DABend, NULLend, or NLend
Description

Send addresses the device described by addr ess to listen and the interface to talk. Then,
count bytesfrom buf f er are sent to the device. The last byte is sent with the EOI line
asserted if eot node isDABend. Thelast byteissent without the EOI line asserted if eot node
iSNULLend. If eot node isNLend, anew line character (* \ n' ) is sent with the EQOI line
asserted after the last byte of buf f er. The actual number of bytes transferred is returned in
the global variable, i bent | .
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Possible Errors
EABO

EARG

EBUS
ECIC
EDVR
ENEB
ENOL
EOIP

The /O timeout period has expired before all of the bytes were sent.

Either theaddr ess parameter or eot node parameter isinvalid, or thebuf f er
isempty and eot node isDABend. The addr ess must be avalid
primary/secondary address pair; it cannot be the constant NOADDR. The

eot node parameter can only be DABend, NULLend, or NLend.

No devices are connected to the GPIB.

Theinterface is not the Controller-In-Charge; see Sendl FC.
Either boar dI Disinvalid or the NI1-488.2 driver is not install ed.
The interface is not installed or is not properly configured.

No Listeners are on the GPIB to accept the data bytes.
Asynchronous I/O isin progress.
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SendCmds

Purpose
Send GPIB command bytes.

Format

C
voi d SendCmds (int boardl D, void *buffer, |ong count)

Visual Basic
CALL SendCnds (boardl D% buffer$)

Input
boar dl D The interface number
buf f er Command bytes to be sent
count Number of bytesto be sent
Description

SendCnmds sends count command bytes from buf f er over the GPIB as command bytes
(interface messages). The number of command bytes transferred is returned in the global
variablei bent | . Refer to Appendix A, Multiline Interface Messages, for alisting of the
defined interface messages.

Use command bytes to configure the state of the GPIB, not to send instructions to GPIB
devices. Use Send or SendLi st to send device-specific instructions.

Possible Errors

EABO The /O timeout period expired before al of the command bytes were sent.
ECIC The interface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

ENOL No devices are connected to the GPIB.

EQIP Asynchronous I/O isin progress.
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SendDataBytes

Purpose
Send data bytesto devices that are already addressed to listen.

Format
C

voi d SendDat aBytes (int boardl D, void *buffer, |ong count,
i nt eot nobde)

Visual Basic
CALL SendDat aBytes (boardl D% buffer$, eotnode%

Input

boardl D The interface number

buf f er The data bytes to be sent

count Number of bytesto be sent

eot node The data termination mode: DABend, NULLend, or NLend
Description

SendDat aByt es sendscount number of bytes from the buffer to devices which are already
addressed to listen. Thelast byteis sent with the EOI line asserted if eot node isDABend; the
last byte is sent without the EOI line asserted if eot node isNULLend. If eot node isNLend
then anew line character (' \ n' ) is sent with the EOI line asserted after the last byte. The
actual number of bytes transferred is returned in the global variable, i bent | .

SendDat aByt es assumesthat theinterfaceisin talk-active state and that devices are already
addressed as Listeners on the GPIB (see SendSet up, Send, or SendLi st).
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Possible Errors
EABO

EADR
EARG

ECIC

EDVR
ENEB
ENOL

EOIP

Chapter 2 NI-488.2 Multi-Device Calls — SendDataBytes

The I/O timeout period expired before al of the bytes were sent.
Theinterfaceis not talk-active; use SendSet up to address the GPIB properly.

Either the eot node parameter isinvalid (it can only be DABend, NULLend,
or NLend), or the buf f er isempty and the eot node is DABend.

Theinterface is not the Controller-In-Charge; see Sendl FC.
Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.

No Listeners are on the GPIB to accept the data bytes; use SendSet up to
address the GPIB properly.

Asynchronous I/O isin progress.
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SendIFC

Purpose
Reset the GPIB by sending interface clear.

Format
C

voi d Sendl FC (i nt boardl D)

Visual Basic
CALL Sendl FC (boar dl D%

Input

boardl D The interface number

Description
Sendl FCisused as part of GPIB initialization. It forces the interface to be
Controller-In-Charge of the GPIB. It also ensures that the connected devices are all
unaddressed and that the interface functions of the devices arein their idle states.

Possible Errors
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
ESAC Theinterface is not configured as the System Controller; seei br sc.
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SendList

Purpose
Send data bytes to multiple GPIB devices.

Format
C

voi d SendLi st (int boardl D, Addr4882_t *addrlist, void *buffer,
| ong count, int eotnobde)

Visual Basic
CALL SendList (boardl D% addrlist%), buffer$, eotnode¥

Input

boar dl D The interface number

addrl i st A list of device addresses to send data

buf f er The data bytes to be sent

count Number of bytes transmitted

eot node The data termination mode: DABend, NULLend, or NLend
Description

SendLi st addresses the devices described by addr | i st to listen and the interface to talk.
Then, count bytesfrom buf f er are sent to the devices. The last byte is sent with the EOI
line asserted if eot node isDABend. Thelast byteis sent without the EOI line asserted if
eot nmode iISNULLend. If eot node isNLend, anew linecharacter (* \ n' ) issent with the EOI
line asserted after thelast byte. The actual number of bytestransferred isreturned in the global
variable, i bent | .
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Possible Errors
EABO The /O timeout period expired before all of the bytes were sent.

EARG Either an invalid address appearsin addr | i st or theaddr i st isempty
(i bent | istheindex of theinvalid address), or the eot node parameter is
invalid. The eot node parameter can only be DABend, NULLend, or NLend.
If the buf f er isempty, an eot node of DABend is disallowed.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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SendLLO

Purpose
Send the Local Lockout (LLO) message to al devices.

Format

C
voi d SendLLO (int boardl D)

Visual Basic
CALL SendLLO (boardl D%

Input

boar dI D The interface number

Description
SendLLOsendsthe GPIB Local Lockout (LLO) messageto all devices. While Local Lockout
isin effect, only the Controller-In-Charge can ater the state of the devices by sending
appropriate GPIB messages. SendLLOis reserved for use in unusual local/remote situations.
In the typical case of placing the devicesin Remote With Local Lockout, use Set RALS.

Possible Errors

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.

ESAC The interface is not configured as System Controller.
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SendSetup
Purpose
Set up devicesto receive datain preparation for SendDat aByt es.
Format
C

voi d SendSetup (int boardl D, Addr4882_t *addrli st)

Visual Basic
CALL SendSetup (boardl D% addrlisto%))

Input

boardl D The interface number

addr | i st A list of device addresses that is terminated by NOADDR
Description

SendSet up makesthe devices described by addr | i st listen-active and makes the interface
talk-active. This call isusually followed by SendDat aByt es to actually transfer datafrom
the interface to the devices. SendSet up is particularly useful to set up the addressing before
making multiple callsto SendDat aByt es; it eliminates the need to readdress the devicesfor
every block of data.

Possible Errors

EARG Either an invalid address appearsin addr | i st or theaddr | i st isempty;
i bent | istheindex of theinvalid addressintheaddr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

EQIP Asynchronous I/O isin progress.
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Purpose

Place devices in Remote With Lockout State.

Format
C

void Set RALS (int boardl D, Addr4882_t *addrlist)

Visual Basic
CALL Set RALS (boardl D% addrlist%))

Input
boardl D
addrli st
Description

The interface number
A list of device addresses that is terminated by NOADDR

Set RWLS places the devices described by addr | i st in remote mode by asserting the
Remote Enable (REN) GPIB line. Then, those devices are placed in lockout state by the
Local Lockout (LLO) GPIB message. You cannot program those devices locally until the
Controller-In-Charge releases the Local Lockout by way of the Enabl eLocal call.

Possible Errors

EARG

EBUS
ECIC
EDVR
ENEB
EQIP
ESAC

Either aninvalid address appearsin addr | i st or theaddr | i st isempty;
i bcnt | istheindex of theinvalid addressintheaddr | i st array.

No devices are connected to the GPIB.

The interface is not the Controller-In-Charge; see Sendl FC.
Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
Theinterfaceis not installed or is not properly configured.
Asynchronous I/O isin progress.

Theinterfaceis not configured as System Controller.
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TestSRQ

Purpose
Determine the current state of the GPIB Service Request (SRQ) line.

Format
C

voi d Test SRQ (int boardl D, short *result)

Visual Basic
CALL Test SRQ (boardl D% result%

Input

boardl D The interface number

Output

resul t State of the SRQ line: non-zero if the line is asserted, zero if the
lineis not asserted

Description

Test SRQreturns the current state of the GPIB SRQ lineinresul t. If SRQ is asserted,
resul t contains anon-zero value. Otherwise, r esul t contains azero. Use Test SRQto
get the current state of the GPIB SRQ line. Use Wai t SRQto wait until SRQ is asserted.

Possible Errors
EDVR Either boar dl Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceisnot installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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TestSys

Purpose
Cause | EEE 488.2-compliant devices to conduct self tests.

Format
C

voi d TestSys (int boardl D, Addr4882_t *addrlist, short *resultlist)

Visual Basic
CALL TestSys (boardl D% addrlist%), resultlist%))

Input
boar dl D The interface number
addrl i st A list of device addresses terminated by NOADDR
Output
resul tlist A list of test results; each entry corresponds to an addressin
addrli st
Description

Test Sys sendsthe " * TST?" message to the | EEE 488.2-compliant devices described by
addrlist. The"*TST?" message instructs them to conduct their self-test procedures. A
16-bit test result code is read from each device and stored inr esul t i st . A test result of
0\ n indicates that the device passed its self test. Refer to the documentation that came with
the device to determine the meaning of the failure code. Any other value indicates that the
devicefaileditsself test. If the function returnswithout an error (that is, the ERR bit isnot set
ini bsta),i bcnt| contains the number of devices that failed. Otherwise, the meaning of

i bent | depends on the error returned. If adevice failsto send aresponse before the timeout
period expires, atest result of —1 is reported for it, and the error EABO is returned.
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Possible Errors

EABO The interface timed out before receiving a result from adevice; i bent |
contains the index of the timed-out device. —1 is stored as the test result for
the timed-out device.

EARG Either an invalid address appearsin addr | i st or theaddr | i st isempty;
i bent | istheindex of theinvalid addressintheaddr | i st array.

EBUS No devices are connected to the GPIB.

ECIC Theinterface is not the Controller-In-Charge; see Sendl FC.

EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.

ENEB Theinterfaceis not installed or is not properly configured.

ENOL No Listeners are on the GPIB.

EQIP Asynchronous I/O isin progress.
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Trigger

Purpose
Trigger adevice.

Format

C
void Trigger (int boardl D, Addr4882_t address)

Visual Basic
CALL Trigger (boardl D% address%

Input

boar dl D The interface number

addr ess Address of adeviceto betriggered
Description

Tri gger sendsthe Group Execute Trigger (GET) GPIB message to the device described by
addr ess. If addr ess isthe constant NOADDR, the GET messageis sent to al devicesthat are
currently listen-active on the GPIB.

Possible Errors

EARG The addr ess parameter isinvalid.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI1-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EOIP Asynchronous I/O isin progress.
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TriggerList

Purpose
Trigger multiple devices.

Format
C

void TriggerList (int boardl D, Addr4882_t *addrlist)

Visual Basic
CALL TriggerlList (boardl D% addrlist%))

Input
boardl D The interface number
addr | i st A list of device addresses terminated by NOADDR

Description
Tri gger Li st sendsthe Group Execute Trigger (GET) GPIB message to the devices
described by addr | i st . If the only addressinaddr | i st isthe constant NOADDR,
no addressing is performed and the GET message is sent to all devices that are currently
listen-active on the GPIB.

Possible Errors

EARG Aninvalid address appearsin addr | i st ;i bent | istheindex of theinvalid
addressinthe addr | i st array.

EBUS No devices are connected to the GPIB.

ECIC The interface is not the Controller-In-Charge; see Sendl FC.
EDVR Either boar dI Disinvalid or the NI-488.2 driver is not installed.
ENEB Theinterfaceis not installed or is not properly configured.
EQIP Asynchronous I/O isin progress.
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WaitSRQ

Purpose
Wait until a device asserts the GPIB Service Request (SRQ) line.

Format
C

void Wit SRQ (int boardl D, short *result)

Visual Basic
CALL WAit SRQ (boardl D% result%

Input
boar dl D The interface number
Output
resul t State of the SRQ line: non-zero if lineisasserted, zeroif lineisnot
asserted
Description

Wai t SRQwaits until either the GPIB SRQ lineis asserted or the timeout period has expired
(seei bt mo). When Wai t SRQreturns, r esul t contains anon-zero if SRQ is asserted.
Otherwise, r esul t contains azero. Use Test SRQto get the current state of the GPIB SRQ
line. Use Wai t SRQto wait until SRQ is asserted.

Possible Errors
EDVR Either boar dl Disinvalid or the NI-488.2 driver is not installed.

ENEB The interface is not installed or is not properly configured.
EOQIP Asynchronous I/O isin progress.

© MNational Instruments Corporation 2-39 NI-488.2 Function Reference Manual for Windows



Supplemental Calls for
Multithreaded Applications

This chapter lists the supplemental functions designed for multithreaded applications and
describes the purpose, format, and input and output parameters for each function.

For general programming information, refer to the NI-488.2 for Windows Online Help,
available through Measurement & Automation Explorer. This help file describes how to
develop and debug your program. For instructions on accessing the online help, refer to the
Using the NI-488.2 Documentation section in About This Manual.

Table 3-1 describes the sections of each function description in this chapter.

Table 3-1. Sections of Function Descriptions

Section Description
Function names The functions in this chapter are listed al phabetically.
Purpose A brief statement of the purpose of the function.
Format Describes the format of the function in the following

languages—M i crosoft Visual C/C++ (version 2.0 or later),
Borland C/C++ (version 4.0 or later), and Microsoft Visua
Basic (version 4.0 or later).

Input and Output Theinput and output parameters for the function. Function
Return describes the return value of the function.

Description Describes the purpose and the effect of the function.
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List of Supplemental Calls

Table 3-2 lists the NI-488.2 supplemental calls alphabetically and includes a brief statement
of the purpose of each function.

Table 3-2. Supplemental Calls for Multithreaded Applications

Function Purpose
Thr eadl bent Return the value of the thread-specifici bent .
Thr eadl bent | Return the value of the thread-specifici bent | .
Thr eadl berr Return the value of the thread-specifici berr.
Thr eadl bst a Return the value of the thread-specifici bst a.
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Threadlbent

Purpose
Return the value of the thread-specifici bcnt .

Format

C

int Threadl bcnt ()

Visual Basic
rc% = Threadl bcnt ()

Input

none No input parameters
Output

Function Return Vaueof i bent for the calling thread
Description

Thr eadl bent returnsthe current value of i bent for a particular thread of execution. The
global NI-488.2 status variables (i bst a, i berr, i bcnt, i bcnt ) are maintained on a per
process basis, which meansthat their values are updated whenever any thread in that process
makes NI-488.2 calls. The thread NI-488.2 status variables are maintained on a per thread
basis, which means that their values are updated whenever that particular thread makes
NI-488.2 calls. If your application performs NI-488.2 operations in multiple threads, your
application should examine the thread NI-488.2 status variables using Thr eadl bst a,

Thr eadl berr, Thr eadl bent , and Thr eadl bent | instead of the global NI-488.2 status
variables.
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Threadlbentl

Purpose
Return the value of the thread-specifici bent | .

Format

C

| ong Threadl bentl ()

Visual Basic
rc& = Threadl bentl ()

Input

none No input parameters
Output

Function Return Value of i bent | for the calling thread
Description

Threadl bent | returnsthe current valueof i bent | for aparticular thread of execution. The
global NI-488.2 status variables (i bst a, i berr,i bcnt, i bent 1) are maintained on a per
process basis, which meansthat their values are updated whenever any thread in that process
makes NI-488.2 calls. The thread NI-488.2 status variables are maintained on a per thread
basis, which means that their values are updated whenever that particular thread makes
NI-488.2 calls. If your application performs NI-488.2 operations in multiple threads, your
application should examine the thread NI-488.2 status variables using Thr eadl bst a,

Thr eadl berr, Thr eadl bent , and Thr eadl bent | instead of the global NI-488.2 status
variables.
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Threadlberr
Purpose

Return the value of the thread-specifici berr.
Format

C

int Threadl berr ()

Visual Basic

rc% = Threadl berr ()

Input

none No input parameters
Output

Function Return Vaueof i berr for the calling thread
Description

Thr eadl ber r returnsthe current value of i ber r for a particular thread of execution. The
global NI-488.2 status variables (i bst a, i berr, i bcnt, i bcnt ) are maintained on a per
process basis, which meansthat their values are updated whenever any thread in that process
makes NI-488.2 calls. The thread NI-488.2 status variables are maintained on a per thread
basis, which means that their values are updated whenever that particular thread makes
NI-488.2 calls. If your application performs NI-488.2 operations in multiple threads, your
application should examine the thread NI-488.2 status variables using Thr eadl bst a,

Thr eadl berr, Thr eadl bent , and Thr eadl bent | instead of the global NI-488.2 status
variables.
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Threadlbsta

Purpose
Return the value of the thread-specifici bst a.

Format

C

int Threadl bsta ()

Visual Basic
rc% = Threadl bsta ()

Input

none No input parameters
Output

Function Return Value of i bst a for the calling thread
Description

Thr eadl bst a returnsthe current value of i bst a for a particular thread of execution. The
global NI-488.2 status variables (i bst a, i berr,i bcnt, i bent 1) are maintained on a per
process basis, which meansthat their values are updated whenever any thread in that process
makes NI-488.2 calls. The thread NI-488.2 status variables are maintained on a per thread
basis, which means that their values are updated whenever that particular thread makes
NI-488.2 calls. If your application performs NI-488.2 operations in multiple threads, your
application should examine the thread NI-488.2 status variables using Thr eadl bst a,

Thr eadl berr, Thr eadl bent , and Thr eadl bent | instead of the global NI-488.2 status
variables.
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Multiline Interface Messages

This appendix lists the multiline interface messages and describes the
mnemonics and messages that correspond to the interface functions.

The multiline interface messages are commands defined by the |EEE 488
standard. The messages are sent and received with ATN asserted. The
interface functions include initializing the bus, addressing and
unaddressing devices, and setting device modes for local or remote
programming. For more information about these messages, refer to the
ANSI/IEEE Standard 488.1-1987, |IEEE Sandard Digital Interface for
Programmable Instrumentation.

© MNational Instruments Corporation A-1 NI-488.2 Function Reference Manual for Windows



Appendix A

Multiline Interface Messages

Table A-1. Multiline Interface Messages

Hex Dec ASCII M essage Hex Dec ASCII Message
00 0 NUL — 20 32 SP MLAO
01 1 SOH GTL 21 33 ! MLA1
02 2 STX — 22 34 MLA2
03 3 ETX — 23 35 # MLA3
04 4 EOT SDC 24 36 $ MLA4
05 5 ENQ PPC 25 37 % MLAS
06 6 ACK — 26 38 & MLAG
07 7 BEL — 27 39 MLA7
08 8 BS GET 28 40 ( MLAS
09 9 HT TCT 29 41 ) MLA9
0A 10 LF — 2A 42 * MLA10
0B 11 VT — 2B 43 + MLA11
oc 12 FF — 2C 44 , MLA12
oD 13 CR — 2D 45 - MLA13
OE 14 SO — 2E 46 MLA14
OF 15 Sl — 2F 47 / MLA15
10 16 DLE — 30 48 0 MLA16
11 17 DC1 LLO 31 49 1 MLA17
12 18 DC2 — 32 50 2 MLA18
13 19 DC3 — 33 51 3 MLA19
14 20 DC4 DCL 34 52 4 MLA20
15 21 NAK PPU 35 53 5 MLA21
16 22 SYN — 36 54 6 MLA22
17 23 ETB — 37 55 7 MLA23
18 24 CAN SPE 38 56 8 MLA24
19 25 EM SPD 39 57 9 MLA25
1A 26 SUB — 3A 58 MLA26
1B 27 ESC — 3B 59 ; MLAZ27
1C 28 FS — 3C 60 < MLA28
1D 29 GS — 3D 61 = MLA29
1E 30 RS — 3E 62 > MLA30
1F 31 us CFE 3F 63 ? UNL
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Table A-1. Multiline Interface Messages (Continued)

Hex Dec ASCII M essage Hex Dec ASCII M essage

40 64 @ MTAO 60 9% ) MSAO0, PPE

41 65 A MTA1 61 97 a MSA1, PPE, CFG1
42 66 B MTA2 62 98 b MSA2, PPE, CFG2
43 67 C MTA3 63 99 c MSA3, PPE, CFG3
44 68 D MTA4 64 100 d MSAA4, PPE, CFG4
45 69 E MTA5 65 101 e MSAS, PPE, CFG5
46 70 F MTAG 66 102 f MSAG6, PPE, CFG6
47 71 G MTA7 67 103 g MSA7, PPE, CFG7
48 72 H MTA8 68 104 h MSAS, PPE, CFG8
49 73 | MTA9 69 105 i MSAY9, PPE, CFG9
4A 74 J MTA10 6A 106 j MSA10, PPE, CFG10
4B 75 K MTA11 6B 107 k MSA11, PPE, CFG11
4C 76 L MTA12 6C 108 | MSA12, PPE, CFG12
4D 77 M MTA13 6D 109 m MSA13, PPE, CFG13
4E 78 N MTA14 6E 110 n MSA14, PPE, CFG14
4F 79 O MTA15 6F 111 o] MSA15, PPE, CFG15
50 80 P MTA16 70 112 p MSA16, PPD

51 81 Q MTA17 71 113 q MSA17, PPD

52 82 R MTA18 72 114 r MSA18, PPD

53 83 S MTA19 73 115 S MSA19, PPD

54 84 T MTAZ20 74 116 t MSA20, PPD

55 85 U MTA21 75 117 u MSA21, PPD

56 86 \% MTA22 76 118 Y MSA22, PPD

57 87 w MTA23 7 119 w MSA23, PPD

58 88 X MTA24 78 120 X MSA24, PPD

59 89 Y MTA25 79 121 y MSA25, PPD

5A 90 Zz MTA26 7A 122 z MSA26, PPD

5B 91 [ MTA27 7B 123 { MSAZ27, PPD

5C 92 \ MTA28 7C 124 | MSA28, PPD

5D 93 ] MTA29 7D 125 } MSA?29, PPD

5E 94 n MTA30 7E 126 ~ MSA30, PPD

5F 95 _ UNT F 127 DEL —
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Multiline I nterface M essage Definitions

CFEt  Configuration Enable
CFGt  Configure

DCL Device Clear

GET Group Execute Trigger
GTL Go To Local

LLO Local Lockout

MLA My Listen Address
MSA My Secondary Address
MTA My Talk Address

PPC Parallel Poll Configure

PPD
PPE
PPU
sbC
SPD
SPE
TCT
UNL
UNT

Parallel Poll Disable
Parallel Poll Enable
Parallel Poll Unconfigure
Selected Device Clear
Serial Poll Disable

Serial Poll Enable

Take Control

Unlisten

Untalk

TThis multiline interface message is a proposed extension to the | EEE 488 specification to support the HS488 protocol.
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Status Word Conditions

This appendix describes the conditions reported in the statusword, i bst a.

For information about using i bst a in your application, refer to the
NI-488.2 for Windows Online Help. For instructions on accessing the
online help, refer to the Using the NI-488.2 Documentation section in
About This Manual.

Eachbitini bst a can beset for devicecalls(dev), board calls (brd), or both
(dev, brd). Table B-1 shows the status word layout.

Table B-1. Status Word Layout

Mnemonic Poggon Hex Value Type Description
ERR 15 8000 dev, brd NI-488.2 error
TIMO 14 4000 dev, brd Time limit exceeded
END 13 2000 dev, brd END or EOS detected
SRQI 12 1000 brd SRQ interrupt received
RQS 11 800 dev Device requesting service
CMPL 8 100 dev, brd [/O completed
LOK 7 80 brd Lockout State
REM 6 40 brd Remote State
CiC 5 20 brd Controller-In-Charge
ATN 4 10 brd Attention is asserted
TACS 3 8 brd Talker
LACS 2 4 brd Listener
DTAS 1 2 brd Device Trigger State
DCAS 0 1 brd Device Clear State
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ERR (dev, brd)

ERR isset in the status word following any call that resultsin an error. You
can determine the particular error by examining the error variablei berr.
Appendix C, Error Codes and Solutions, describes error codes that are
recordedini ber r aong with possible solutions. ERR iscleared following
any call that does not result in an error.

TIMO (dev, brd)

TIMO indicates that the timeout period has expired. TIMO is set in the
statusword foll owing any synchronous /O functions (for example, i bend,
i brd,ibwt,Recei ve, Send, and SendCnds) if the timeout period
expires before the 1/0O operation has completed. TIMO isalso set in the
status word following ani bwai t ori bnoti fy cal if the TIMO bitis set
in the mask parameter and the timeout period expires before any other
specified mask bit condition occurs. TIMO is cleared in al other
circumstances.

END (dev, brd)

END indicates either that the GPIB EOI line has been asserted or that the
EOS byte has been received, if the software is configured to terminate a
read on an EOS byte. If the GPIB interface is performing a shadow
handshake as aresult of thei bgt s function, any other function can return
a status word with the END bit set if the END condition occurs before or
during that call. END is cleared when any 1/O operation isinitiated.

Some applications might need to know the exact I/O read termination mode
of aread operation—EOI by itself, the EOS character by itself, or EOI
plus the EOS character. You can usethei bconf i g function (option

I bcEndBi t | sNor mal ) to enable amodein which the END bit is set only
when EQI isasserted. In thismode, if the 1/O operation compl etes because
of the EOS character by itself, END isnot set. The application should check
the last byte of the received buffer to seeiif it isthe EOS character.
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SRQI (brd)

Appendix B Status Word Conditions

RQS (dev)

SRQI indicates that a GPIB deviceis requesting service. SRQI is set
whenever the GPIB interfaceis CIC, the GPIB SRQ lineisasserted, and the
automatic serial poll capability isdisabled. SRQI iscleared either when the
GPIB interface ceases to be the CIC or when the GPIB SRQ lineis
unasserted.

RQS appears in the status word only after adevice-level call and indicates
that the device is requesting service. RQS is set whenever one or more
positive serial poll response bytes have been received from the device. A
positive seria poll response byte alwayshasbit 6 asserted. Automatic serial
polling must be enabled (it is enabled by default) for RQS to automatically
appear ini bst a. You can also wait for adevice to request service
regardless of the state of automatic serial polling by callingi bwai t witha
mask that contains RQS. Do not issueani bwai t call on RQSfor adevice
that does not respond to serial polls. Usei br sp to acquire the seria poll
response bytethat wasreceived. RQSiscleared when all of the stored serial
poll response bytes have been reported to you through thei br sp function.

CMPL (dev, brd)

LOK (brd)

CMPL indicates the condition of 1/O operations. It is set whenever an I/O
operation is complete. CMPL is cleared while the I/O operationisin
progress.

L OK indicateswhether theinterfaceisin alockout state. While LOK isset,
the Enabl eLocal ori bl oc call isinoperative for that interface. LOK is
set whenever the GPIB interface detects that the Local Lockout (LLO)
message has been sent either by the GPIB interface or by another
Controller. LOK is cleared when the System Controller unasserts the
Remote Enable (REN) GPIB line.
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REM (brd)

CIC (brd)

REM indicates whether the interface isin the remote state. REM is set
whenever the Remote Enable (REN) GPIB line is asserted and the GPIB
interface detects that its listen address has been sent either by the GPIB
interface or by another Controller. REM is cleared in the following
situations:

*  When REN becomes unasserted

*  When the GPIB interface as a Listener detects that the Go to Local
(GTL) command has been sent either by the GPIB interface or by
another Controller

*  Whenthei bl oc functioniscalled whilethe LOK bit iscleared in the
status word

ATN (brd)

CIC indicates whether the GPIB interfaceisthe Controller-In-Charge. CIC
is set when the Sendl FCor i bsi c cal is executed either while the GPIB
interfaceis System Controller or when another Controller passes control to
the GPIB interface. CIC is cleared either when the GPIB interface detects
Interface Clear (IFC) from the System Controller or when the GPIB
interface passes control to another device.

TACS (brd)

ATN indicates the state of the GPIB Attention (ATN) line. ATN is set
whenever the GPIB ATN lineis asserted, and it is cleared when the ATN
line is unasserted.

TACS indicates whether the GPIB interface is addressed asa Talker. TACS
is set whenever the GPIB interface detects that its talk address (and
secondary address, if enabled) has been sent either by the GPIB interface
itself or by another Controller. TACS is cleared whenever the GPIB
interface detectsthe Untalk (UNT) command, its own listen address, atalk
address other than its own talk address, or Interface Clear (IFC).
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Appendix B Status Word Conditions

DTAS (brd)

LACS indicates whether the GPIB interface is addressed as a Listener.
LACSisset whenever the GPIB interface detectsthat itslisten address (and
secondary address, if enabled) has been sent either by the GPIB interface
itself or by another Controller. LACS is aso set whenever the GPIB
interface shadow handshakes as aresult of thei bgt s function. LACSis
cleared whenever the GPIB interface detectsthe Unlisten (UNL) command,
its own talk address, Interface Clear (IFC), or that thei bgt s function has
been called without shadow handshake.

DCAS (brd)

DTAS indicates whether the GPIB interface has detected a device trigger
command. DTAS s set whenever the GPIB interface, asaListener, detects
that the Group Execute Trigger (GET) command has been sent by another
Controller. DTASiscleared on any call immediately following ani bwai t
cal, if the DTAShitissetinthei bwai t mask parameter.

DCAS indicates whether the GPIB interface has detected a device clear
command. DCAS is set whenever the GPIB interface detects that the
Device Clear (DCL) command has been sent by another Controller, or
whenever the GPIB interface as a Listener detects that the Selected Device
Clear (SDC) command has been sent by another Controller.

If youusethei bwait ori bnotify functionto wait for DCAS and the
wait is completed, DCAS s cleared fromi bst a after the next NI-488.2
call. Thesameistrue of readsand writes. If you call aread or write function
such asi bwt or Send, and DCASissetini bst a, thel/O operationis
aborted. DCAS iscleared fromi bst a after the next NI1-488.2 call.
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Error Codes and Solutions

This appendix lists a description of each error, some conditions under
which it might occur, and possible solutions.

Table C-1 lists the GPIB error codes.

Table C-1. GPIB Error Codes

Error iberr
Mnemonic | Value M eaning

EDVR 0 System error

ECIC 1 Function requires GPIB interface to be CIC
ENOL 2 No Listeners on the GPIB

EADR 3 GPIB interface not addressed correctly
EARG 4 Invalid argument to function call

ESAC 5 GPIB interface not System Controller as

required

EABO 6 1/O operation aborted (timeout)

ENEB 7 Nonexistent GPIB interface
EDMA 8 DMA error

EQIP 10 Asynchronous /O in progress

ECAP 11 No capability for operation

EFSO 12 File system error

EBUS 14 GPIB bus error

ESTB 15 Seria poll status byte queue overflow
ESRQ 16 SRQ stuck in ON position

ETAB 20 Table problem
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EDVR (0)

EDVR isreturned when the interface or device name passed to i bf i nd,
or theinterface index passed to i bdev, cannot be accessed. The global
variablei bent | contains an error code. This error occurs when you try to
access an interface or device that is not installed or configured properly.

EDVR isalso returned if an invalid unit descriptor is passed to any
traditional NI-488.2 call.

Solutions

Possible solutions for this error are as follows:

L]

ECIC (1)

Usei bdev to open adevice without specifying its symbolic name.

Useonly device or interface names that are configured in the N1-488.2
Configuration utility as parametersto thei bf i nd function.

Usethe NI-488.2 Troubleshooting Wizard to ensurethat each interface
you want to access isworking properly. To start the N1-488.2
Troubleshooting Wizard, select Start»Programs»National
Instruments NI-488.2»Explore GPIB, select M easur ement &
Automation in the left window frame, then choose Help»
Troubleshooting»NI-488.2 Troubleshooting Wizard.

Use the unit descriptor returned from i bdev or i bf i nd asthefirst
parameter in subsequent traditional NI1-488.2 calls. Examine the
variable before the failing function to make sure its value has not been
corrupted.

Refer to the NI-488.2 for Windows Online Help. For instructions on
accessing the online help, refer to the Using the NI-488.2
Documentation section in About This Manual.

ECIC isreturned when one of the following interface functionsis called
while theinterfaceis not CIC:

L]

Any device-level traditional NI1-488.2 callsthat affect the GPIB.
Any board-level traditional NI-488.2 calls that issue GPIB command
bytes: i bcnd, i benda, i bl n, andi br pp.

i bcac andi bgt s.

Any NI-488.2 multi-device calls that issue GPIB command bytes:
SendCmds, PPoll, Send, and Recei ve.
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Appendix C Error Codes and Solutions

Possible solutions for this error are as follows:

ENOL (2)

Usei bsi ¢ or Sendl FC to make the GPIB interface become CIC on
the GPIB.

Usei br sc 1 to make sure your GPIB interface is configured as
System Controller.

In multiple CIC situations, aways be certain that the CIC bit appears
in the statusword i bst a before attempting these calls. If it does not
appear, you can perform ani bwai t (for CIC) call to delay further
processing until control is passed to the interface.

ENOL usually occurs when awrite operation is attempted with no
Listeners addressed. For adevice write, ENOL indicates that the GPIB
address configured for that device in the software does not match the GPIB
address of any device connected to the bus, that the GPIB cable is not
connected to the device, or that the device is not powered on.

ENOL can occur in situations where the GPIB interface is not the CIC and
the Controller asserts ATN before the write call in progress has ended.

Solutions

Possible solutions for this error are as follows:

© National Instruments Corporation

Make sure that the GPIB address of your device matches the GPIB
address of the device to which you want to write data.

Use the appropriate hex codeini bcnd to address your device.

Check your cable connections and make sure at |east two-thirds of
your devices are powered on.

Cadl i bpad (ori bsad, if necessary) to match the configured address
to the device switch settings.
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EADR (3)

Solutions

EARG (4)

EADR occurs when the GPIB interfaceis CIC and is not properly
addressing itself before read and write functions. This error is usually
associated with board-level functions.

EADR isalso returned by thefunctioni bgt s when the shadow-handshake
feature is requested and the GPIB ATN line is already unasserted. In this
case, the shadow handshake is not possible and the error is returned to
notify you of that fact.

Possible solutions for this error are as follows:

¢ Makesurethat the GPIB interfaceisaddressed correctly before calling
i brd,i bwt, RevRespMsg, or SendDat aByt es.

e Avoidcdlingi bgt s except immediately after ani bend call.
(i bcnd causes ATN to be asserted.)

Solutions

EARG results when an invalid argument is passed to afunction call. The
following are some examples:

e i bt no caled with avalue not in the range O through 17.

e i beos caled with meaningless bits set in the high byte of the second
parameter.

e ibpadoribsad caledwithinvalid addresses.
e i bppc caledwithinvalid parale poll configurations.

e A board-level traditional NI-488.2 call made with avalid device
descriptor, or a device-level traditional NI-488.2 call made with an
interface descriptor.

e A multi-device NI-488.2 call made with an invalid address.
e PPol | Confi g called with aninvalid dataline or sense hit.

Possible solutions for this error are as follows:
e Make sure that the parameters passed to the NI-488.2 call are valid.
« Do not use adevice descriptor in an interface function or vice-versa.
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Solutions

EABO (6)

ESAC resultswheni bsi c,i bsr e, Sendl FC, or Enabl eRenot e iscalled
when the GPIB interface does not have System Controller capability.

Give the GPIB interface System Controller capability by callingi brsc 1
or by using the NI-488.2 Configuration utility to configure that capability
into the software.

Solutions

ENEB (7)

EABO indicates that an 1/0O operation has been canceled, usually due

to atimeout condition. Other causes are calling i bst op or receiving the
Device Clear message from the CIC while performing an I/O operation.
Frequently, the 1/0 is not progressing (the Listener is not continuing to
handshake or the Talker has stopped talking), or the byte count in the call
which timed out was more than the other device was expecting.

Possible solutions for this error are as follows:

» Usethe correct byte count ininput functions or have the Talker usethe
END message to signify the end of the transfer.

*  Lengthen the timeout period for the I/O operation using i bt no.

e Make sure that you have configured your device to send data before
you request data.

ENEB occurswhen no GPIB interface exists at the 1/O address specified in
the configuration program. This problem happenswhen the interfaceis not
physically plugged into the system, the I/O address specified during
configuration does not match the actual interface setting, or thereisa
system conflict with the base I/O address.
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Solutions

EDMA (8)

Make sure there is a GPIB interface in your computer that is properly
configured both in hardware and software using a valid base 1/0 address
by running the NI-488.2 Troubleshooting Wizard. To run the NI1-488.2
Troubleshooting Wizard, select Start»Programs»National | nstruments
NI-488.2»Explore GPI B, select M easurement & Automation in the left
window frame, then choose Help»Troubleshooting»NI-488.2
Troubleshooting Wizard.

Solutions

EOQIP (10)

EDMA occursif asystem DMA error is encountered when the NI1-488.2
software attempts to transfer data over the GPIB using DMA.

Possible solutions for this error are as follows:

¢ You can correct the EDMA problem in the hardware by using the
NI-488.2 Configuration utility to reconfigure the hardware not to usea
DMA resource.

e You can correct the EDMA problem in the software by usingi bdna to
disable DMA.

EOQIP occurs when an asynchronous 1/0O operation has not finished before
some other call is made. During asynchronous I/O, you can only use

i bstop,ibnotify,ibwait,andibonl or perform other non-GPIB
operations. If any other call is attempted, EOIP is returned.
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Solutions

Resynchronize the driver and the application before making any further
NI-488.2 calls. Resynchronization is accomplished by using one of the
following functions:

i bnotify If thei bst a value passed to thei bnot i fy callback
contains CMPL, the driver and application are
resynchronized.

i bwai t If thereturned i bst a contains CMPL, the driver and

application are resynchronized.

i bst op The /O is canceled; the driver and application are
resynchronized.
i bonl Thel/Oiscanceled and the interface is reset; the driver

and application are resynchronized.

ECAP (11)

ECAP results when your GPIB interface lacks the ability to carry out an
operation or when a particular capability has been disabled in the software
and a call is made that requires the capability.

Solutions

Check the validity of the call, or make sure your GPIB interface and the
driver both have the needed capability.

EFSO (12)

EFSO resultswhen ani brdf ori bwtf cal encountersaproblem
performing afile operation. Specifically, this error indicates that the
function is unable to open, create, seek, write, or close the file being
accessed. The specific operating system error code for this condition is
contained ini bent | .

© National Instruments Corporation C-7 NI-488.2 Function Reference Manual for Windows



Appendix C Error Codes and Solutions

Solutions

EBUS (14)

Possible solutions for this error are as follows:

« Make sure the filename, path, and drive that you specified are correct.
e Make sure that the access mode of the fileis correct.

e Make surethereis enough room on the disk to hold the file.

Solutions

ESTB (15)

EBUS results when certain GPIB bus errors occur during device functions.
All device functions send command bytes to perform addressing and other
bus management. Devices are expected to accept these command bytes
within the time limit specified by the default configuration or thei bt mo
function. EBUSresultsif atimeout occurred while sending these command
bytes.

Possible solutions for this error are as follows:
e Verify that the instrument is operating correctly.

e Check for loose or faulty cabling or several powered-off instruments
on the GPIB.

e If thetimeout period istoo short for the driver to send command bytes,
increase the timeout period.

Solutions

ESTB isreported only by thei br sp function. ESTB indicates that one or
more seria poll status bytes received from automatic serial polls have been
discarded because of alack of storage space. Severa older status bytes are
available; however, the oldest is being returned by thei br sp call.

Possible solutions for this error are asfollows:
e Cdli brsp morefrequently to empty the queue.

¢ Disable autopolling with thei bconf i g function (option
I bcAUTOPQLL) or the NI-488.2 Configuration utility. To start the
NI-488.2 Configuration utility, select Star t»Programs»National
Instruments NI-488.2»Explore GPIB. Then, select the GPIB
interface under Devices and I nterfacesin the left window frame,
right-click, and choose Properties.
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Solutions

ETAB (20)

ESRQ can only be returned by adevice-level i bwai t call with RQS set in
the mask. ESRQ indicates that await for RQS is not possible because the
GPIB SRQ lineis stuck on. This situation can be caused by the following
events:

»  Usually, adevice unknown to the software is asserting SRQ. Because
the software does not know of this device, it can never serial poll the
device and unassert SRQ.

e A GPIB bustester or similar equipment might be forcing the SRQ line
to be asserted.

e A cable problem might exist involving the SRQ line.
Although the occurrence of ESRQ warns you of a definite GPIB problem,

it does not affect GPIB operations, except that you cannot depend on the
i bst a RQS bit while the condition lasts.

Check to see if other devices not used by your application are asserting
SRQ. Disconnect them from the GPIB if necessary.

Solutions

ETAB occurs only during the Fi ndLst n and Fi ndRQS functions. ETAB
indicates that there was some problem with atable used by these functions:

* Inthecase of Fi ndLst n, ETAB means that the given table did not
have enough room to hold all the addresses of the Listeners found.

* Inthecaseof Fi ndRQS, ETAB means that none of the devicesin the
given table were requesting service.

In the case of Fi ndLst n, increase the size of result arrays. In the case of
Fi ndRQS, check to seeif other devices not used by your application are
asserting SRQ. Disconnect them from the GPIB if necessary.
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Technical Support Resources

This appendix describes the comprehensive resources available to you in
the Technical Support section of the National Instruments Web site and
provides technical support telephone numbers for you to use if you have
trouble connecting to our Web site or if you do not have internet access.

NI Web Support

To provide you with immediate answers and solutions 24 hours a day,
365 daysayear, National Instruments maintains extensive online technical
support resources. They are available to you at no cost, are updated daily,
and can be found in the Technical Support section of our Web site at

www. nat i nst. com support .

Online Problem-Solving and Diagnostic Resources

* KnowledgeBase—A searchable database containing thousands of
frequently asked questions (FAQS) and their corresponding answers or
solutions, including special sections devoted to our newest products.
Thedatabaseisupdated daily in response to new customer experiences
and feedback.

*  Troubleshooting Wizar ds—Step-by-step guides lead you through
common problems and answer questions about our entire product line.
Wizards include screen shots that illustrate the steps being described
and provide detailed information ranging from simple getting started
instructions to advanced topics.

e Product Manuals—A comprehensive, searchable library of the latest
editions of National Instruments hardware and software product
manuals.

e Hardware Reference Database—A searchable database containing
brief hardware descriptions, mechanical drawings, and helpful images
of jumper settings and connector pinouts.

* Application Notes—A library with more than 100 short papers
addressing specific topics such as creating and calling DLLS,
developing your own instrument driver software, and porting
applications between platforms and operating systems.
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Technical Support Resources

Software-Related Resources

e Instrument Driver Networ k—A library with hundreds of instrument
driversfor control of standalone instrumentsvia GPIB, VXI, or serid
interfaces. You also can submit arequest for a particular instrument
driver if it does not already appear in the library.

« Example Programs Database—A database with numerous,
non-shipping example programs for National Instruments
programming environments. You can use them to complement the
example programsthat are already included with National Instruments
products.

e SoftwareLibrary—A library with updates and patchesto application
software, links to the latest versions of driver software for National
Instruments hardware products, and utility routines.

Worldwide Support

National Instruments has offices located around the globe. Many branch
offices maintain a Web site to provide information on local services. You
can access these Web sites from www. nat i nst . contf wor | dwi de.

If you have trouble connecting to our Web site, please contact your local
National Instruments office or the source from which you purchased your
National Instruments product(s) to obtain support.

For telephone support in the United States, dial 512 795 8248. For
telephone support outside the United States, contact your local branch
office:

Australia 03 9879 5166, Austria 0662 45 79 90 0, Belgium 02 757 00 20,
Brazil 011 284 5011, Canada (Ontario) 905 785 0085,

Canada (Québec) 514 694 8521, China 0755 3904939,

Denmark 45 76 26 00, Finland 09 725 725 11, France 01 48 14 24 24,
Germany 089 741 31 30, Hong Kong 2645 3186, India 91805275406,
Isragl 03 6120092, Italy 02 413091, Japan 03 5472 2970,

Korea 02 596 7456, Mexico (D.F.) 5 280 7625,

Mexico (Monterrey) 8 357 7695, Netherlands 0348 433466,

Norway 32 27 73 00, Singapore 2265886, Spain (Madrid) 91 640 0085,
Spain (Barcelona) 93 582 0251, Sweden 08 587 895 00,

Switzerland 056 200 51 51, Taiwan 02 2377 1200,

United Kingdom 01635 523545
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Prefix Meaning Value
n- nano- 10-°
- micro- 10-6
m- milli- 10-3
A
acceptor handshake Listeners use this GPIB interface function to receive data, and all devices

access interface

ANS|
AP
ASCII

asynchronous

automatic serial polling

base |/O address
BIOS

board-level function

use it to receive commands. See source handshake and handshake.

The GPIB interface that controls and communi cates with the deviceson the
bus that are attached to it.

American National Standards Institute.
Application Programmer Interface
American Standard Code for Information Interchange.

An action or event that occurs at an unpredictable time with respect to the
execution of a program.

Autopolling. A feature of the NI-488.2 software in which serial polls are
executed automatically by the driver whenever a device asserts the GPIB
SRQ line.

See 1/0 address.
Basic Input/Output System.

A rudimentary function that performs a single operation.
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CFE

CFGn

CiC

CPU

D

DAV

DCL

device-level function

DIO1 through DIO8
DLL

DMA

driver

END or
END Message

EQI

NI-488.2 Function Reference Manual for Windows G-2

Configuration Enable. The GPIB command which precedes CFGn and is
used to place devicesinto their configuration mode.

These GPIB commands (CFGL1 through CFG15) follow CFE and are used
to configure all devices for the number of meters of cable in the system so
that H$488 transfers occur without errors.

Controller-In-Charge. The device that manages the GPIB by sending
interface messages to other devices.

Central processing unit.

Data Valid. One of the three GPIB handshake lines. See handshake.

Device Clear. The GPIB command used to reset the device or internal
functions of all devices. See SDC.

A function that combines several rudimentary board operations into one
function so that the user does not have to be concerned with bus
management or other GPIB protocol matters.

The GPIB lines that are used to transmit command or data bytes from one
device to another.

Dynamic link library.

Direct memory access. High-speed data transfer between the GPIB
interfaceand memory that isnot handled directly by the CPU. Not available
on some systems. See programmed 1/O.

Device driver software installed within the operating system.

A messagethat signalsthe end of adatastring. END is sent by asserting the
GPIB End or Identify (EOI) line with the last data byte.

A GPIB line that is used to signal either the last byte of a data message
(END) or the parallel poll Identify (IDY) message.
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EOS or EOS Byte

EOT

ESB

GET

GPIB

GPIB address

GPIB interface

GTL

H

handshake

hex

high-level function

Hz
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A 7- or 8-bit end-of-string character that is sent as the last byte of a data
message.

End of transmission

The Event Status bit is part of the IEEE 488.2-defined status byte whichis
received from a device responding to a serial poll.

Group Execute Trigger. The GPIB command used to trigger a device or
internal function of an addressed Listener.

General Purpose Interface Bus is the common name for the
communications interface system defined in ANSI/IEEE Standard
488.1-1987 and ANSI/IEEE Standard 488.2-1992.

Theaddress of adevice onthe GPIB, composed of aprimary address(MLA
and MTA) and perhaps a secondary address (MSA). The GPIB interface
has both a GPIB address and an 1/0 address.

Refersto the National Instruments family of GPIB interfaces.

Go To Local. The GPIB command used to place an addressed Listener in
local (front panel) control mode.

The mechanism used to transfer bytes from the Source Handshake function
of one device to the Acceptor Handshake function of another device.

The three GPIB lines DAV, NRFD, and NDAC are used in an interlocked
fashion to signal the phases of the transfer so that bytes can be sent
asynchronously (for example, without a clock) at the speed of the slowest
device. For more information about handshaking, refer to the ANSI/IEEE
Standard 488.1-1987, IEEE Standard Digital Interface for Programmable
I nstrumentation.

Hexadecimal; a number represented in base 16. For example,
decimal 16 = hex 10.

See device-level function.

Hertz.
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i bcnt

i bentl

i berr

i bsta

IEEE

interface message

1/10

1/0 address

L

LAD

language interface

Listener

After each NI-488.2 1/0 call, this global variable contains the actual
number of bytes transmitted. On systems with a 16-bit integer, such as
MS-DOS, i bcnt isal16-hit integer, andi bent | isa32-bit integer. For
cross-platform compatibility, usei bent | .

After each NI-488.2 1/0 call, this global variable contains the actual
number of bytes transmitted. On systems with a 16-hit integer, such as
MS-DOS, i bent isal6-bitinteger, andi bent | isa32-bit integer. For
cross-platform compatibility, usei bent | .

A global variable that contains the specific error code associated with a
function call that failed.

At the end of each function call, this global variable (status word) contains
status information.

Institute of Electrical and Electronic Engineers.

A broadcast message sent from the Controller to all devices and used to
manage the GPIB.

Input/output. In thismanual, it is the transmission of commands or
messages between the system via the GPIB board and other devices on
the GPIB.

The address of the GPIB interface from the point of view of the CPU,
as opposed to the GPIB address of the GPIB interface. Also called port
address or interface address.

An Individual Status bit of the status byte used in the Parallel Poll
Configure function.

Listen Address. See MLA.

Codethat enables an application program that uses N1-488.2 callsto access
the driver.

A GPIB device that receives data messages from a Talker.
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LLO

low-level function

m

MAV

MLA

MSA

MTA

multitasking
N

NDAC

NRFD

P

paralel poll

PO
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Local Lockout. The GPIB command used to tell all devicesthat they
may or should ignore remote (GPIB) data messages or local (front panel)
controls, depending on whether the deviceisin local or remote

program mode.

A rudimentary Controller-In-Charge or device function that performs a
single operation.

Meters.

The Message Available bit is part of the |EEE 488.2-defined status byte
which is received from a device responding to a serial poll.

My Listen Address. The GPIB command used to address adeviceto be a
Listener. It can be any one of the 31 primary addresses.

My Secondary Address. The GPIB command used to addressadeviceto be
aListener or a Talker when extended (two byte) addressing is used. The
complete addressisaMLA or MTA addressfollowed by an MSA address.
There are 31 secondary addresses for atotal of 961 distinct listen or talk
addresses for devices.

My Talk Address. The GPIB command used to address adeviceto bea
Talker. It can be any one of the 31 primary addresses.

The concurrent processing of more than one program or task.

Not DataAccepted. One of thethree GPIB handshake lines. See handshake.

Not Ready For Data. One of the three GPIB handshake lines. See
handshake.

The process of polling all configured devices at once and reading a
composite poll response. See serial poll.

See programmed 1/O.
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PPC Parallel Poll Configure. The GPIB command used to configure an
addressed Listener to participate in polls.

PPD Parallel Poll Disable. The GPIB command used to disable a configured
device from participating in polls. There are 16 PPD commands.

PPE Paralel Poll Enable. The GPIB command used to enable a configured
device to participate in polls and to assign a DIO response line. There
are 16 PPE commands.

PPU Parallel Poll Unconfigure. The GPIB command used to disable used to
disable any device from participating in polls.

programmed 1/0O L ow-speed data transfer between the GPIB interface and memory in
which the CPU moves each data byte according to program instructions.
See DMA.

R

resynchronize The NI-488.2 software and the user application must resynchronize after
asynchronous /O operations have completed.

RQS Request Service.

S

S Seconds.

SDC Selected Device Clear. The GPIB command used to reset internal or device
functions of an addressed Listener. See DCL.

seria poll The process of polling and reading the status byte of one device at atime.
See pardlle poll.

service regquest See SRQ.

source handshake The GPIB interface function that transmits dataand commands. Talkersuse

this function to send data, and the Controller usesit to send commands.
See acceptor handshake and handshake.

SPD Seria Poll Disable. The GPIB command used to cancel an SPE command.

SPE Serial Poll Enable. The GPIB command used to enable a specific device to
be polled. That device must also be addressed to talk. See SPD.
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SRQ
status byte
status word

synchronous

System Controller

T

TAD
Taker

TCT

timeout

TLC

ud

UNL

UNT

Glossary

Service Request. The GPIB linethat a device assertsto notify the CIC that
the device needs servicing.

The | EEE 488.2-defined data byte sent by a devicewhen it is serially
polled.

Seei bst a.

Refersto the relationship between the NI1-488.2 driver functions and a
process when executing driver functions is predictable; the processis
blocked until the driver completes the function.

Thesingle designated Controller that can assert control (become CIC of the
GPIB) by sending the Interface Clear (IFC) message. Other devices can
become CIC only by having control passed to them.

Talk Address. See MTA.
A GPIB device that sends data messagesto Listeners.

Take Control. The GPIB command used to pass control of the busfrom the
current Controller to an addressed Talker.

A feature of the NI-488.2 driver that prevents 1/O functions from hanging
indefinitely when there is a problem on the GPIB.

An integrated circuit that implements most of the GPIB Talker, Listener,
and Controller functionsin hardware.

Unit descriptor. A variable name and first argument of each function call
that containsthe unit descriptor of the GPIB interface or other GPIB device
that is the object of the function.

Unlisten. The GPIB command used to unaddress any active Listeners.

Untalk. The GPIB command used to unaddress an active Talker.
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A

address calls
IBPAD, 1-47
IBSAD, 1-62
AllSpall call, 2-4
asynchronous operations, halting, 1-65
ATN status word condition, B-4

board configuration parameter options.
See configuration options.
board-level cals (table), 1-3to 1-4

C

callback, 1-42 to 1-45
calls. See NI-488.2 calls and calls for
multithreaded applications.
calls for multithreaded applications
alphabetical list of calls (table), 3-2
Threadlbcent, 3-3
Threadlbentl, 3-4
Threadlberr, 3-5
Threadlbsta, 3-6
CIC status word condition, B-4
clear cals
DevClear, 2-5
DevClearList, 2-6
IBCLR, 1-14
IBIST, 1-35
IBSIC, 1-63
IBSRE, 1-64
SendIFC, 2-28
CMPL status word condition, B-3
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command calls
IBCMD, 1-15t0 1-16
IBCMDA, 1-17 to 1-18
SendCmds, 2-25
configuration calls
IBASK, 1-5t01-10
IBCONFIG, 1-19t0 1-24
configuration options
IBASK call
board configuration parameter
options, 1-6 to 1-9
device configuration parameter
options, 1-9to 1-10
IBCONFIG call

board-level configuration options,
1-20to0 1-23

device-level configuration options,
1-23to 1-24
control line status, 1-36 to 1-37
controller calls
IBCAC, 1-12t0 1-13
IBGTS, 1-33t0 1-34
IBPCT, 1-48
IBRSC, 1-58
PassContral, 2-11

D

DCAS status word condition, B-5

DevClear cal, 2-5

DevClearList call, 2-6

device configuration parameter options.
See configuration options.

device-level cdlls (table), 1-2 to 1-3

DMA call, 1-27
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documentation
accessing, i
conventions used in manual, xii
related documentation, xii
DTAS status word condition, B-5

E

EABO error code, C-5

EADR error code, C-4

EARG error code, C-4

EBUS error code, C-8

ECAP error code, C-7

ECIC error code, C-2to C-3
EDMA error code, C-6

EDVR error code, C-2

EFSO error code, C-7 to C-8
Enablel ocal call, 2-7
EnableRemote call, 2-8

END status word condition, B-2
ENEB error code, C-5to C-6
ENOL error code, C-3

EQI line, enabling or disabling, 1-30
EOIP error code, C-6to C-7
EOS byte, defining, 1-28

EOS configurations, 1-29

ERR status word condition, B-2
error codes, C-1to C-9

ESAC error code, C-5

ESRQ error code, C-9

ESTB error code, C-8

ETAB error code, C-9

F

FindLstn call, 2-9

FindRQS call, 2-10

functions. See NI-488.2 calls and calls for
multithreaded applications.
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GPIB error codes (table), C-1

IbaAUTOPOLL configuration option, 1-6
IbaBNA configuration option, 1-9
IbaCICPROT configuration option, 1-6
IbaDMA configuration option, 1-6
IbaEndBitIsNormal configuration option, 1-6
IbaEOSchar configuration option
boards, 1-6
devices, 1-9
IbaEOScmp configuration option
boards, 1-6
devices, 1-9
IbaEOSrd configuration option
boards, 1-7
devices, 1-9
IbaEOSWrt configuration option
boards, 1-7
devices, 1-9
IbaEOT configuration option
boards, 1-7
devices, 1-9
IbaHSCablel ength configuration option, 1-7
Ibalst configuration option, 1-7
IbaPAD configuration option
boards, 1-7
devices, 1-10
IbaPP2 configuration option, 1-7
IbaPPC configuration option, 1-8
I baPPoll Time configuration option, 1-8
IbaReadAdjust configuration option
boards, 1-8
devices, 1-10
IbaREADDR configuration option, 1-10
IbaRsv configuration option, 1-8
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IbaSAD configuration option
boards, 1-8
devices, 1-10
IbaSC configuration option, 1-8
IbaSendL L O configuration option, 1-8
IBASK call, 1-5t0 1-10
board configuration parameter
options, 1-6 to 1-9
description, 1-5
device configuration parameter
options, 1-9to 1-10
IbaSPoll Time configuration option, 1-10
IbaSRE configuration option, 1-8
IbaTIMING configuration option, 1-8
IbaTMO configuration option
boards, 1-8
devices, 1-10
IbaUnAddr configuration option, 1-10
IbaWriteAdjust configuration option
boards, 1-9
devices, 1-10
IBBNA cdll, 1-11
IBCACcall, 1-12to 1-13
IbcAUTOPOLL configuration option, 1-20
IbcCICPROT configuration option, 1-20
IbcDMA configuration option, 1-20
IbcEndBitIsNormal configuration
option, 1-20
IbcEOSchar configuration option
board-level, 1-20
device-level, 1-23
IbcEOScmp configuration option
board-level, 1-20
device-level, 1-23
IbcEOSrd configuration option
board-level, 1-20
device-level, 1-23
IbcEOSwrt configuration option
board-level, 1-21
device-level, 1-23
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IbcEOT configuration option
board-level, 1-21
device-level, 1-23
IbcHSCablel ength configuration option, 1-21
Ibclst configuration option, 1-21
IBCLR cdl, 1-14
IBCMD call, 1-15to0 1-16
IBCMDA cdll, 1-17t0 1-18
IBCONFIG call, 1-19 to 1-24

board-level configuration options,
1-20to 1-23
description, 1-19
device-level configuration options,
1-23t0 1-24
IbcPAD configuration option
board-level, 1-21
device-level, 1-23
IbcPP2 configuration option, 1-21
IbcPPC configuration option, 1-21
IbcPPoll Time configuration option, 1-22
IbcReadAdjust configuration option
board-level, 1-22
device-level, 1-23
IbcREADDR configuration option, 1-24
IbcRsv configuration option, 1-22
IbcSAD configuration option
board-level, 1-22
device-level, 1-24
IbcSC configuration option, 1-22
IbcSendL L O configuration option, 1-22
IbcSPoll Time configuration option, 1-24
IbcSRE configuration option, 1-22
IbcTIMING configuration option, 1-22
IbcTM O configuration option
board-level, 1-22
device-level, 1-24
IbcUnAddr configuration option, 1-24
IbcWriteAdjust configuration option
board-level, 1-23
device-level, 1-24
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IBDEV call, 1-25to 1-26
IBDMA call, 1-27
IBEOS call, 1-28 to 1-29
IBEOT call, 1-30
IBFIND call, 1-31 to 1-32
IBGTScall, 1-33t0 1-34
IBIST call, 1-35
IBLINES call, 1-36 to 1-37
IBLN call, 1-38 to 1-39
IBLOC call, 1-40to 1-41
IBNOTIFY call, 1-42 to 1-45
IBONL call, 1-46
IBPAD call, 1-47
IBPCT cdl, 1-48
IBPPC call, 1-49 to 1-50
IBRD call, 1-51 to 1-52
IBRDA call, 1-53 to 1-54
IBRDF call, 1-55 to 1-56
IBRPP call, 1-57
IBRSC call, 1-58
IBRSP call, 1-59 to 1-60
IBRSV cal, 1-61
IBSAD call, 1-62
IBSIC call, 1-63
IBSRE call, 1-64
ibsta (status word). See statusword conditions.
IBSTOP call, 1-65
IBTMO cadl, 1-66 to 1-67
IBTRG call, 1-68
IBWAIT call, 1-69to 1-70
IBWRT cal, 1-71to 1-72
IBWRTA call, 1-73to 1-74
IBWRTF call, 1-75to 1-76
interface clear cals

IBSIC, 1-63

SendIFC, 2-28
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LACS status word condition, B-5

listeners, finding
FindLstn call, 2-9
IBLN call, 1-38 to 1-39
local calls
Enablelocal, 2-7
IBLOC, 1-40to 1-41
SendLLO, 2-31
lockout calls
SendLLO, 2-31
SetRWLS, 2-33

LOK status word condition, B-3

manual. See documentation.

multiline interface messages, A-1to A-4

NI-488.2 calls
multi-device calls
AllSpall, 2-4

alphabetical list of calls

(table), 2-2to 2-3

DevClear, 2-5
DevClearList, 2-6
Enablelocal, 2-7
EnableRemote, 2-8
FindLstn, 2-9
FindRQS, 2-10
PassControl, 2-11
PPoll, 2-12

PPollConfig, 2-13to 2-14
PPollUnconfig, 2-15
RcvRespM sg, 2-16 to 2-17
ReadStatusByte, 2-18
Receive, 2-19 to 2-20
ReceiveSetup, 2-21
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ResetSys, 2-22

Send, 2-23to 2-24

SendCmds, 2-25

SendDataBytes, 2-26 to 2-27

SendIFC, 2-28

SendList, 2-29 to 2-30

SendLLO, 2-31

SendSetup, 2-32

SetRWLS, 2-33

TestSRQ, 2-34

TestSys, 2-35t0 2-36

Trigger, 2-37

TriggerList, 2-38

WaitSRQ, 2-39
traditional calls

aphabetical list of calls (table),

1-2to 1-4

board-level cals (table), 1-3 to 1-4

device-level calls (table), 1-2to 1-3

IBASK, 1-5t0 1-10

IBBNA, 1-11

IBCAC, 1-12t0 1-13

IBCLR, 1-14

IBCMD, 1-15to 1-16

IBCMDA, 1-17to 1-18

IBCONFIG, 1-19to 1-24

IBDEV, 1-25to 1-26

IBDMA, 1-27

IBEOS, 1-28 to 1-29

IBEOT, 1-30

IBFIND, 1-31to 1-32

IBGTS, 1-33t01-34

IBIST, 1-35

IBLINES, 1-36 to 1-37

IBLN, 1-38 to 1-39

IBLOC, 1-40to 1-41

IBNOTIFY, 1-42 to 1-45

IBONL, 1-46

IBPAD, 1-47

IBPCT, 1-48

IBPPC, 1-49 to 1-50
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IBRD, 1-51 to 1-52
IBRDA, 1-53t0 1-54
IBRDF, 1-55 to 1-56
IBRPP, 1-57
IBRSC, 1-58
IBRSP, 1-59 to 1-60
IBRSV, 1-61
IBSAD, 1-62
IBSIC, 1-63
IBSRE, 1-64
IBSTOP, 1-65
IBTMO, 1-66 to 1-67
IBTRG, 1-68
IBWAIT, 1-69to 1-70
IBWRT, 1-71to 1-72
IBWRTA, 1-73to 1-74
IBWRTF, 1-75 to 1-76
notify call, 1-42 to 1-45
notify mask layout (table), 1-43

0
online/offline call, 1-46
P
parallel polling calls
IBIST, 1-35
IBPPC, 1-49 to 1-50
IBRPP, 1-57
PPoll, 2-12

PPollConfig, 2-13t0 2-14
PPollUnconfig, 2-15
PassControl call, 2-11
PPall call, 2-12
PPollConfig call, 2-13to 2-14
PPollUnconfig call, 2-15
primary address, changing, 1-47
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R
RcvRespMsg call, 2-16 to 2-17
read calls
IBRD, 1-51 to 1-52
IBRDA, 1-53 to 1-54
IBRDF, 1-55 to 1-56
ReadStatusByte call, 2-18
Receive call, 2-19 to 2-20
ReceiveSetup call, 2-21
REM status word condition, B-4
remote calls
EnableRemote, 2-8
IBSRE, 1-64
SetRWLS, 2-33
ResetSys call, 2-22
RQS status word condition, B-3

S

Send call, 2-23 to 2-24
SendCmds call, 2-25
SendDataBytes call, 2-26 to 2-27
SendIFC call, 2-28
SendList call, 2-29 to 2-30
SendLLO call, 2-31
SendSetup call, 2-32
serial polling calls
AllSpoll, 2-4
IBRSP, 1-59 to 1-60
IBRSV, 1-61
ReadStatusByte, 2-18
service request calls
FindRQS, 2-10
TestSRQ, 2-34
SetRWLScall, 2-33
SRQ calls
TestSRQ, 2-34
WaitSRQ, 2-39
SRQI status word condition, B-3
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status word conditions
ATN, B-4
CIC, B-4
CMPL, B-3
DCAS, B-5
DTAS, B-5
END, B-2
ERR, B-2
ibsta (status word) layout (table), B-1
LACS, B-5
LOK, B-3
REM, B-4
RQS, B-3
SRQI, B-3
TACS, B-4
TIMO, B-2

I

TACS status word condition, B-4
technical support, D-1 to D-2
TestSRQ call, 2-34
TestSyscall, 2-35t0 2-36
Threadlbent call, 3-3
Threadlbentl call, 3-4
Threadlberr call, 3-5
Threadlbsta call, 3-6
timeout code values (table), 1-66 to 1-67
TIMO status word condition, B-2
trigger calls

IBTRG, 1-68

Trigger, 2-37

TriggerList, 2-38
Trigger cal, 2-37
TriggerList cal, 2-38
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wait calls
IBWAIT, 1-69to 1-70
WaitSRQ, 2-39

wait mask layout (table), 1-70

WaitSRQ call, 2-39

write calls
IBWRT, 1-71to 1-72
IBWRTA, 1-73to 1-74
IBWRTF, 1-75to0 1-76

© National Instruments Corporation

-7

Index

NI-488.2 Function Reference Manual for Windows



	NI-488.2 Function Reference Manual for Windows
	Support
	Worldwide Technical Support and Product Information
	National Instruments Corporate Headquarters
	Worldwide Offices

	Important Information
	Warranty
	Copyright
	Trademarks
	WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS

	Contents
	About This Manual
	Using the NI-488.2 Documentation
	Accessing the NI-488.2 Online Help

	Conventions Used in This Manual
	Related Documentation

	Chapter 1 NI 488.2 Traditional Calls
	List of Traditional Calls
	Device-Level Calls
	Board-Level Calls
	IBASK
	IBBNA
	IBCAC
	IBCLR
	IBCMD
	IBCMDA
	IBCONFIG
	IBDEV
	IBDMA
	IBEOS
	IBEOT
	IBFIND
	IBGTS
	IBIST
	IBLINES
	IBLN
	IBLOC
	IBNOTIFY
	IBONL
	IBPAD
	IBPCT
	IBPPC
	IBRD
	IBRDA
	IBRDF
	IBRPP
	IBRSC
	IBRSP
	IBRSV
	IBSAD
	IBSIC
	IBSRE
	IBSTOP
	IBTMO
	IBTRG
	IBWAIT
	IBWRT
	IBWRTA
	IBWRTF



	Chapter 2 NI 488.2 Multi-Device Calls
	List of Multi-Device Calls
	AllSpoll
	DevClear
	DevClearList
	EnableLocal
	EnableRemote
	FindLstn
	FindRQS
	PassControl
	PPoll
	PPollConfig
	PPollUnconfig
	RcvRespMsg
	ReadStatusByte
	Receive
	ReceiveSetup
	SendDataBytes
	SendIFC
	SendList
	SendLLO
	SendSetup
	SetRWLS
	TestSRQ
	TestSys
	Trigger
	TriggerList
	WaitSRQ


	Chapter 3 Supplemental Calls for Multithreaded Applications
	List of Supplemental Calls
	ThreadIbcnt
	ThreadIbcntl
	ThreadIberr
	ThreadIbsta


	Appendix A Multiline Interface Messages
	Appendix B Status Word Conditions
	ERR (dev, brd)
	TIMO (dev, brd)
	END (dev, brd)
	SRQI (brd)
	RQS (dev)
	CMPL (dev, brd)
	LOK (brd)
	REM (brd)
	CIC (brd)
	ATN (brd)
	TACS (brd)
	LACS (brd)
	DTAS (brd)
	DCAS (brd)

	Appendix C Error Codes and Solutions
	EDVR (0)
	Solutions

	ECIC (1)
	Solutions

	ENOL (2)
	Solutions

	EADR (3)
	Solutions

	EARG (4)
	Solutions

	ESAC (5)
	Solutions

	EABO (6)
	Solutions

	ENEB (7)
	Solutions

	EDMA (8)
	Solutions

	EOIP (10)
	Solutions

	ECAP (11)
	Solutions

	EFSO (12)
	Solutions

	EBUS (14)
	Solutions

	ESTB (15)
	Solutions

	ESRQ (16)
	Solutions

	ETAB (20)
	Solutions


	Appendix D Technical Support Resources
	Glossary
	A-B
	C-E
	G-H
	I-L
	M-P
	R-S
	T-U

	Index
	A-D
	E-I
	L-N
	O-P
	R-T
	W

	Tables
	Table 1-1. Sections of Function Descriptions
	Table 1-2. Traditional Calls: Device-Level 
	Table 1-3. Traditional Calls: Board-Level 
	Table 1-4. ibask Board Configuration Parameter Options 
	Table 1-5. ibask Device Configuration Parameter Options 
	Table 1-6. ibconfig Board Configuration Parameter Options 
	Table 1-7. ibconfig Device Configuration Parameter Options 
	Table 1-8. EOS Configurations
	Table 1-9. Notify Mask Layout
	Table 1-10. Timeout Code Values 
	Table 1-11. Wait Mask Layout 
	Table 2-1. Sections of Function Descriptions 
	Table 2-2. NI 488.2 API: Multi-Device Calls 
	Table 3-1. Sections of Function Descriptions
	Table 3-2. Supplemental Calls for Multithreaded Applications 
	Table A-1. Multiline Interface Messages 
	Table B-1. Status Word Layout
	Table C-1. GPIB Error Codes


