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Limited Warranty

The NB-GPIB-P/TNT and NB-GPIB-P are warranted against defects in materials and
workmanship for a period of two years from the date of shipment, as evidenced by
receipts or other documentation. National Instruments will, at its option, repair or replace
equipment that proves to be defective during the warranty period. This warranty includes
parts and labor.

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 Instruments will pay the shipping costs of returning to the
owner parts which are covered by warranty.

National Instruments believes that the information in this manual 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 Instruments if 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 HEREINNATIONAL INSTRUMENTS MAKES NO

WARRANTIES, EXPRESS OR IMPLIEDAND SPECIFICALLY DISCLAIMS ANY

WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
CUSTOMERS RIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR NEGLIGENCE

ON THE PART OFNATIONAL INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT
THERETOFORE PAID BY THE CUSTOMER NATIONAL INSTRUMENTS WILL NOT BE

LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATAPROFITS USE OF

PRODUCTS OR INCIDENTAL OR CONSEQUENTIAL DAMAGESEVEN IF ADVISED OF

THE POSSIBILITY THEREOF This limitation of the liability of National Instruments will
apply regardless of the form of action, whether in contract or tort, including negligence.
Any action against National Instruments 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.



Copyright

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.

Trademarks

NAT4882%, NI-488®, Turbo4s8®, NI-488.2", and TNT4882C" are trademarks of
National Instruments Corporation.

Products and company names listed 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 intended to
ensure a level of reliability suitable for use in treatment and diagnosis of humans.
Applications of National Instruments products involving medical or clinical treatment can
create a potential for accidental injury caused by product failure, or by errors on the part
of the user or application designer. Any use or application of National Instruments
products for or involving medical or clinical treatment must be performed by properly
trained and qualified medical personnel, and all traditional medical safeguards,
equipment, and procedures that are appropriate in the particular situation to prevent
serious injury or death should always continue to be used when National Instruments
products are being used. National Instruments products are NOT intended to be a
substitute for any form of established process, procedure, or equipment used to monitor
or safeguard human health and safety in medical or clinical treatment.



FCC/DOC Radio Frequency Interference Compliance

This equipment generates and uses radio frequency energy and, if not installed and used
in strict accordance with the instructions in this manual, may cause interference to radio
and television reception. This equipment has been tested and found to comply with the
following two regulatory agencies:

Federal Communications Commission

The NB-GPIB-P complies with Part 15 of the Federal Communications Commission
(FCC) Rules for a Class B digital device. A Class B device is distinguishable from a
Class A device by the appearance of an FCC ID number located on the Class B device.
Canadian Department of Communications

The NB-GPIB-P complies with the limits for radio noise emissions from digital apparatus
set out in the Radio Interference Regulations of the Canadian Department of
Communications (DOC).

Le présent appareil numérique n'émet pas de bruits radioélectriques dépassant les limites
applicables aux appareils numériques de classe B prescrites dans le réeglement sur le
brouillage radioélectrique édicté par le ministere des communications du Canada.

Instructions to Users

These regulations are designed to provide reasonable protection against interference from
the equipment to radio and television reception in residential areas.

There is no guarantee that interference will not occur in a particular installation.

However, the chances of interference are much less if the equipment is installed and used
according to this instruction manual.

If the equipment does cause interference to radio or television reception, which can be
determined by turning the equipment on and off, one or more of the following

suggestions may reduce or eliminate the problem.

» Operate the equipment and the receiver on different branches of your AC electrical
system.

* Move the equipment away from the receiver with which it is interfering.
» Reorient or relocate the receiver’'s antenna.

» Be sure that the equipment is plugged into a grounded outlet and that the grounding
has not been defeated with a cheater plug.



Notice to user: Changes or modifications not expressly approved by National
Instruments could void the user’s authority to operate the equipment
under the FCC Rules.

If necessary, consult National Instruments or an experienced radio/television technician
for additional suggestions. The following booklet prepared by the FCC may also be
helpful: How to Identify and Resolve Radio-TV Interference Problérhss booklet is
available from the U.S. Government Printing Office, Washington, DC 20402, Stock
Number 004-000-00345-4.
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About This Manual

This manual contains instructions for installing the National Instruments
NB-GPIB-P/TNT or NB-GPIB-P board and the NI-488.2 software for graphics
applications. It also contains information on hardware verification, board and device
default settings, hardware specifications, and troubleshooting.

This manual assumes that you are already familiar with the Macintosh operating system.

Organization of This Manual

This manual is organized as follows.

e Chapter 1)ntroduction lists what you need to get started and optional equipment
you can order. It gives instructions for unpacking your GPIB board, briefly
describes the GPIB hardware and NI-488.2 software, and contains a quick
installation procedure.

» Chapter 2Hardware Installation contains instructions for installing your GPIB
board and describes how to verify the installation.

» Chapter 3Software Installationcontains a description of the files on the NI-488.2
distribution disk and instructions for installing your NI-488.2 software.

» Chapter 4Troubleshootingsuggests some areas to check if you have problems
installing the GPIB board and/or the NI-488.2 software after going through the
procedures described in ChapteH2rdware Installation and Chapter Foftware
Installation It also lists some common questions.

» Appendix A,Hardware Specificationdists the electrical, environmental, and
physical characteristics of the GPIB board and the recommended operating
conditions.

* Appendix B,Changing Board and Device Default Settingsntains information for
configuring the software and a description of the configuration utility that you can
use to change the board and device default settings.

e Appendix C,Customer Communicatiprontains forms you can use to request help
from National Instruments or to comment on our products and manuals.

» TheGlossarycontains an alphabetical list and description of terms used in this
manual, including abbreviations, acronyms, metric prefixes, and mnemonics.

© National Instruments Corp. Xiil NB-GPIB-P/TNT for Graphics



About This Manual

Conventions Used in This Manual

The following conventions are used in this manual.

bold Bold text denotes commands, menus, menu items, options,
screen button names, and checkboxes.

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

bold italic Bold italic text denotes a note, caution, or warning.

monospace Text in this font denotes the proper names of programs, utility
names, filenames, folder names, device names, and icon
names.

NB-GPIB-P/TNT NB-GPIB-P/TNT refers to a National Instruments GPIB board

for Macintosh NuBus computers that is equipped with the
TNT4882C ASIC.

NB-GPIB-P NB-GPIB-P refers to a National Instruments GPIB board for
Macintosh NuBus computers that is equipped with the
NAT4882 and Turbo488 ASICs.

GPIB board GPIB board refers to the NB-GPIB-P/TNT board or the
NB-GPIB-P board, in cases where the material can apply to
either board.

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

Abbreviations, acronyms, metric prefixes, mnemonics, symbols, and terms are listed in
the Glossary

Related Documentation

The following documents contain information that you may find helpful as you read this
manual.

 ANSI/IEEE Standard 488.1-198IEEE Standard Digital Interface for
Programmable Instrumentation

 ANSI/IEEE Standard 488.2-198[EEE Standard Codes, Formats, Protocols, and
Common Commands

NB-GPIB-P/TNT for Graphics Xiv © National Instruments Corp.



About This Manual

Customer Communication

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

© National Instruments Corp. XV NB-GPIB-P/TNT for Graphics



Chapter 1
Introduction

This chapter lists what you need to get started and optional equipment you can order. It
gives instructions for unpacking your GPIB board, briefly describes the GPIB hardware
and NI-488.2 software, and contains a quick installation procedure.

What You Need to Get Started

D One of the following boards:
NB-GPIB-P/TNT
NB-GPIB-P

D 3.5in.NI-488.2 Distribution Disk for Graphics Applications, NI-488 INIT and
Configuration Files

Optional Equipment
You can call National Instruments to order any of the following optional equipment.

» Single-Shielded GPIB Cables*:
Type X1 cables (1 m, 2 m, 4 m, or 8 m)

» Double-Shielded GPIB Cables*:
Type X2 cables (1 m,2m, 4 m, or 8 m)

* Double-Shielded Standard GPIB to Single-End Male GPIB Cables*:
Type X5 cables (1 m, 2 m, 4 m, or 8 m)

e Type XA Adapter

« GPIB-SWITCH boxes:
GPIB-SWITCH2
GPIB-SWITCH4

* GPIB Bus Extenders:
GPIB-130 (100 to 120 VAC)
GPIB-130 (220 to 240 VAC)

*  To meet FCC emission limits for the GPIB board, you must use a shielded (Type X1,

X2, or X5) GPIB cable. Operating this equipment with a non-shielded cable may
cause interference to radio and television reception .

© National Instruments Corp. 1-1 NB-GPIB-P/TNT for Graphics



Introduction Chapter 1

Hardware Description

The NB-GPIB-P/TNT is an IEEE 488 interface board for Macintosh NuBus computers.
The TNT4882C chip on the board performs the basic IEEE 488 Talker, Listener, and
Controller functions, including those required by the most recent GPIB standard,

IEEE 488.2. This board can sustain data transfer rates of 1.3 Mbytes/s and can also
implement a high-speed GPIB protocol (HS488), so that you can have data transfers up to
2.3 Mbytes/s. The NB-GPIB-P/TNT board is fully software compatible with all versions

of NB-GPIB hardware.

The NB-GPIB-P, equipped with NAT4882 and Turbo488 ASICs, is also an IEEE 488
interface board for Macintosh NuBus computers. The NAT4882 controller chip
performs the basic IEEE 488 Talker, Listener, and Controller functions, including those
required by IEEE 488.2. The Turbo488 performance-enhancing chip boosts GPIB read
and write transfers to rates of up to 850 kbytes/s.

You can use standard GPIB cables to connect the GPIB board with up to 14 instruments.
If you need to connect more than 14 instruments, you can order a National Instruments
GPIB extender or GPIB expander/isolator to add additional instruments to the system.

Refer to Appendix AHardware Specificationdor more information about the GPIB
board specifications and recommended operating conditions.

Software Description

Your kit includes NI-488.2 software, which National Instruments has developed for use
with the GPIB board. Itis a comprehensive package of software for transforming your

Macintosh into a GPIB Controller with complete communications and bus management
capability.

Unpacking Your GPIB Board

Follow these steps when unpacking your GPIB board.

1. Verify that the package you received contains the correct board and distribution disk.
Caution: Do NOT remove the board from its plastic package at this point.

2. Notice that your GPIB board is shipped packaged in an antistatic plastic package to
prevent electrostatic damage to the board. Several components on the board can be
damaged by electrostatic discharge. To avoid such damage in handling the board,

touch the plastic bag to a metal part of your computer chassis before removing the
board from the bag.

NB-GPIB-P/TNT for Graphics 1-2 © National Instruments Corp.



Chapter 1 Introduction

3. Remove the board from the bag and inspect the board for loose components or any
other sign of damage. Notify National Instruments if the board appears damaged in
any way. Dootinstall a damaged board into your computer.

Quick Installation

For quick installation, complete the following steps. If you need more detailed
installation information, follow the instructions in ChapteH2rdware Installation and
Chapter 3Software Installationof this manual.

1. Power off your Macintosh.

2. Install your GPIB board. Do not attach a GPIB cable yet.

3. Power on your Macintosh.

4. Insert your NI-488.2 distribution disk and double-click onIBRIAG icon that
appears on the screen.

5. Click on theTestbutton to run théBDIAG hardware verification test.

6. If the hardware verification is successful, attach a GPIB cable between the board and
your peripheral device.

7. Double-click on thé&I-488.2 Installer icon. The installer decompresses
and installs the software. If your Macintosh is running System 7.0 or latét|-the
488 Config file is installed in theControl Panels folder, and thisll-488
INIT andNI-DMA/DSP files are installed in thExtensions  folder. If your
Macintosh is running System 6, tNé-488 Config  , NI-488 INIT , andNI-
DMA/DSFfiles are installed in th8ystem Folder . Installing the entire package
requires about 1 MB of space on your hard disk and takes about five minutes.

8. Restart your Macintosh.

9. Run your application program.

© National Instruments Corp. 1-3 NB-GPIB-P/TNT for Graphics



Chapter 2
Hardware Installation

This chapter contains instructions for installing your GPIB board and describes how to
verify the installation.

Install the Hardware

Follow these steps to install your GPIB board.

1. Turn off your computer. Keep the computer plugged in so that it remains grounded
while you install the GPIB board.

2. Remove the GPIB extension connector from the GPIB board by unscrewing the
thumb screws located on each side of the connector, as shown in Figure 2-1.

Thumb

GPIB Board |
Screws

F— X -
’ GPIB Extension

4 Connector

Figure 2-1. The GPIB Extension Connector

© National Instruments Corp. 2-1 NB-GPIB-P/TNT for Graphics



Hardware Installation Chapter 2

3.

Install the GPIB board according to the instructions in the manual that came with
your Macintosh computer. You can install the board into any slot. If you are
installing multiple boards in your computer, space them evenly to maximize airflow.
For example, if you are installing three boards in a computer with six slots, position
them in slots two, four, and six. Figure 2-2 shows the GPIB board installed in the
fourth slot of the Macintosh as viewed from the back of the computer.

B NTR000°

J [coooo «—> ] € 5

7.

8.

Figure 2-2. The GPIB Board Installed in the Fourth Slot of the Macintosh
Connect the GPIB extension connector, removed in Step 3, to the GPIB board
through the slot in the Macintosh back panel. Push the connector in until it is secure.
Note: In some Macintosh computers, the GPIB extension connector might not

fit. You must use a Type XA adapter or a narrower single-ended cable
such as the Type X5 cable, both available from National Instruments,
with these computers.

Tighten the thumb screws on each side of the GPIB extension connector.

Align the GPIB cable with the GPIB extension receptacle and push the cable in until
it is secure.

Note: If you plan to verify the hardware installation with thEBDIAG program,
do not connect the GPIB cable at this time.

Tighten the thumb screws on each side of the GPIB cable connector.

Turn on your computer.

After you have installed your board, follow the instructions in the next section to verify
the hardware installation.

NB-GPIB-P/TNT for Graphics 2-2 © National Instruments Corp.



Chapter 2 Hardware Installation

Verify the Hardware Installation

This section contains instructions for running the hardware verification program,
IBDIAG .

TheIBDIAG program is contained on the NI-488.2 distribution disk that came with your
kit. This program is used to verify that the GPIB board is installed correctly and that it is
in good working condition. Use the following steps to run the program.

1. Disconnect all GPIB cables from your computer.

2. Turn on your computer.

3. Insert the NI-488.2 distribution disk. When startup complete$BIDIEAG icon
appears on the screen.

4. Double-click on théBDIAG icon, which is shown in Figure 2-3.

IBDIAG

Figure 2-3. IBDIAG Icon

A test window appears on the screen, as shown in Figure 2-4. You can exit the
IBDIAG program without running it by choosit@uit from theFile menu.

© National Instruments Corp. 2-3 NB-GPIB-P/TNT for Graphics



Hardware Installation Chapter 2

[J=== Hardware Verification

4 Remove cables from GPIB board
? One GPIB board Installed

SLOT NUMBER

|| Test il

Figure 2-4. Test Window

The slot indicators show the Macintosh slots that have boards installed. A slot
indicator highlighted in black shows the slot number of a GPIB board that you can
test.

5. Click on theTest button to run a series of tests that verify the GPIB board hardware
installation. A bar graph indicates the progress of the tests, and a message appears
above the slot indicators at the completion of all tests.

6. View the test results. Figure 2-5 shows the test window that appears if no error was
detected. You can exit thBDIAG program if your hardware verification was
successful by choosinguit from theFile menu.

If IBDIAG completes successfully, you are ready to install the NI-488.2 software.
Refer to Chapter Foftware Installation and Configuration

NB-GPIB-P/TNT for Graphics 2-4 © National Instruments Corp.



Chapter 2 Hardware Installation

E[ === Hardware Verification ="iceabi=F=

Remove cables from GPIB board

W

' Hardware Derification Successful

SLOT NUMBER

li Test il

Figure 2-5. Hardware Verification Window after Successful Completion of Tests

Figure 2-6 is an example of the alert box screen that appears if an error was

detected. The alert box screen has error information and the option to continue
or stop.

7210
@ Test # = 11 Step =11 Slot =B

Expected 01 Received 41

Cannot pass control.

[ continue | @

Figure 2-6. Alert Box with Error Information
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Hardware Installation Chapter 2

7. Record the error information. Whenever an alert box screen appears, record the
information before clicking on eith&@ontinue or Stop. At the end of the program,
if the hardware verification did not complete successfully, a screen appears as shown
in Figure 2-7.

[J=== Hardware Verification

4 Remove cables from GPIB board

Errors Detected. Verification Fails.

SLOT NUMBER
S

C

]

Figure 2-7. Hardware Verification Window after Unsuccessful Completion of Tests

8. If IBDIAG fails, make sure that the GPIB board is positioned securely in its slot and
that no GPIB cables are connected. RufBIHAG program again. If the program
still detects errors, record the errors and refer to Chapleodbleshootingfor
possible solutions.

9. To exit from thdBDIAG program, seleduit from theFile menu.

If the IBDIAG program completed without detecting an error, you can connect your
GPIB cable and proceed to ChapteB8ftware Installationto install your software.

NB-GPIB-P/TNT for Graphics 2-6 © National Instruments Corp.



Chapter 3
Software Installation

This chapter contains a description of the files on the NI-488.2 distribution disk and
instructions for installing your NI-488.2 software.

NI-488.2 Software Components

The NI-488.2 distribution disk includes the following components:

» NI-488.2 Installer is a program that installs the NI-488.2 software onto your
Macintosh.

 Read Meis a file that contains the latest updates and corrections to the manual when

appropriate.

« NI-488 INIT is an INIT that loads the device drivers for installed National
Instruments GPIB interfaces when you power on or restart your Macintosh.

* NI-488 Config is a control panel configuration utility that you can use to
examine or change the software settings.

* NI-DMA/DSP is a system extension that provides DMA functionality through an
RTSI connection to an NB-DMA-2800 or NB-DMA-8.

» IBDIAG is a stand-alone diagnostic program that verifies the GPIB hardware
installation and reports any errors or conflicts with the system.

e |IBIC 488.2 is an interactive communication program that you can use to
communicate with GPIB devices from the keyboard. You can alsiBiGe
488.2 to troubleshoot problems.

Install the Software

Your NI-488.2 software is distributed in compressed form on one disk. Installing all of
the software requires about 1 MB of space on your hard disk and takes about five
minutes.

If anNI-488 INIT  file is already installed in your system, tie488.2

Installer program removes it and replaces it with the cu&m88 INIT . If the
NI-488 Config or NI-DMA/DSP files are already installed in your system, they are
also replaced.

© National Instruments Corp. 3-1 NB-GPIB-P/TNT for Graphics



Software Installation Chapter 3
Install your NI-488.2 software by completing the following steps.

Step 1. Install the NI-488.2 Files and Folders

Caution: Virus detection software might prevent the install program from copying
important files to theSystem Folder . You must disable or bypass any
virus prevention software before attempting the installation procedure.

1. Insert the NI-488.2 distribution disk and double-click onNh&88.2

Installer icon shown in Figure 3-1.
E[J=== NI1-488.2 Disk 1| ===F=
S items 449.7 IME in disk 63.1 B
it

NI-488.2 Installer
Read tle IEIC 438.2 IEDIAG

P
Installation Files [
<
@l [ (2@

Figure 3-1. The NI-488.2 Installer Icon

2. If you have a National Instruments software driver already installed, the dialog box
shown in Figure 3-2 appears. If the dialog box does not appear, skip to Step 3.

If you want to copy the bus and device settings from your original driver to the new
NI-488 INIT , click on theRetain button. Otherwise, reset all settings to the
defaults by clicking on th€lear button. To exit from the installation procedure,
click on theCancelbutton.
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Chapter 3 Software Installation

Would you like to retain the bus and
@ device settings from your old driver?

Figure 3-2. Settings Dialog Box

2. The dialog box shown in Figure 3-3 appears on screen. Click ¢msta# button to
install the NI-488.2 software. The installer creates a folder n&hd88.2 to
contain NI-488.2 files and folders.

NI-488.2 Macintosh Installation for Graphics Users

The files NI1-488 INIT, NI-DMA/DSP, and
NI1-488 Config will be placed in the
Control Panels and Extensions folders

on MR

Figure 3-3. Installation Dialog Box

If you are running System 7.0 or later, thie488 Config file is placed in the
Control Panels folder, and théNI-488 INIT  andNI-DMA/DSP files are placed
in theExtensions folder. If you are running System 6 or earlier, ie488

Config ,NI-488 INIT , andNI-DMA/DSP files are installed in th8ystem

Folder .
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Software Installation Chapter 3

Step 2. Configure the Software (Optional)

Your NI-488.2 software is used by the application software when communicating with
external GPIB devices. Because most applications can use the default configuration of
the software, it is usually not necessary to reconfigure the software. Do not change the
default configuration unless your application requires it.

Note: If your application requires you to change the default parameters of the
NI-488.2 software, refer to Appendix Bzhanging Board and Device Default
Settings and then complet&tep 3. Restart Your Macintosh

Step 3. Restart Your Macintosh

The NI-488.2 software is installed every time you start or restart your Macintosh. Restart
the Macintosh by selectirigestart from theSpecialmenu. The NI-488.2 software

displays the National Instruments icon momentarily in the lower left corner of the screen
to indicate that the software is being installed. If the National Instruments icon does not
appear on your screen, repeat the installation procedure.

You have now completed the hardware and software installation and are ready to use
your GPIB board and NI-488.2 software.
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Chapter 4
Troubleshooting

This chapter suggests some areas to check if you have problems installing the GPIB
board and/or the NI-488.2 software after going through the procedures described in
Chapter 2Hardware Installation and Chapter FHoftware Installation It also lists some
common questions.

If you still have problems after you try the solutions recommended in this chapter,

complete the appropriate forms in AppendixGZistomer Communicatioand contact
National Instruments for technical support.

Troubleshooting Hardware Problems

» Make sure that all GPIB cables are connected properly, unless you are running the
hardware verification test.

» Make sure that the GPIB board is positioned securely in its slot.

+ |Ifthe IBDIAG hardware verification test fails, make sure that no GPIB cables are
connected to the GPIB board.

Troubleshooting Software Problems

TheNI-488 Config control panel (GPIB configuration utility) should show the
following default software configuration:

» Thelnterface Type menu selection should be setNoBus boards

* An X should appear in a system slot box that corresponds to the location of your
GPIB board.

You can use th&ll-488 Config control panel utility to examine and adjust the
configuration of the software. Refer to Appendix@yanging Board and Device Default
Settings for more information on running the utility and for information about the
configurable software parameters.
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Troubleshooting Chapter 4

Common Questions

What do | do if my board does not show up in thé\1-488 Config utility?

In NI-488 Config  , anX should appear in a system slot box that corresponds to the
location of your GPIB board. If ad does not appear in any box, try moving the board to
a different slot. If other boards are already installed, swap the arrangement of the boards.

What do | do if my GPIB extension connector does not fit?

You may need to order a Type XA adapter or a Type X5 single-ended GPIB cable. Both
products are available from National Instruments.

What do | do if | have installed the NI-488.2 software and now my Macintosh
crashes upon startup?

Try changing the name of tidl-488 INIT  t0 ZNI-488 INIT . Because INITs load

in alphabetical order, theNI-488 INIT  will load last, preventing possible corruption

from INITs that load after it. If changing the name of iHie488 INIT ~ does not solve

the problem, another INIT file might have a conflict with Mie488 INIT . Try

removing some of your other INIT files. You can store them in a temporary folder in
case you need to reload them later. If you are using System 7.5 or later, you can use the
Extensions Manager control panel to disable certain extensions and control panels.

My system has been crashing since | switched to a Quadra computer. What should
| do?

This problem was associated with some versions diiBielandler INIT . Upgrade
to theNI-488 INIT  to resolve this situation.

What do | do if my board does not work correctly with a scanner or film recorder?
Try checking theJnaddressingoption inNI-488 Config . Refer to Appendix B,
Changing Board and Device Default Settinfygs information on running thiI-488
Config configuration utility.

What do | do if the IBDIAG hardware verification test fails with an error?

Record any error information that appears in the alert box.
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Chapter 4 Troubleshooting

What information should | have before | call National Instruments?
When you call National Instruments, you should have the results (BEHAG

hardware verification test. In addition, make sure you have filled out the configuration
form in Appendix CCustomer Communication
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Appendix A

Hardware Specifications

This appendix lists the electrical, environmental, and physical characteristics of the GPIB

board and the recommended operating conditions.

Table A-1. Electrical Characteristics of the NB-GPIB-P/TNT

Characteristic

Specification

Number of GPIB loads

1

Maximum Transfer Rate
(programmed 1/0O)

1.3 Mbytes/s using three-wire handshake*
2.3 Mbytes/s using HS488*

Power Requirement

+5 VDC, 350 mA maximum

*  Actual rates depend on instrument capabilities and system configuratign.

Table A-2. Electrical Characteristics of the NB-GPIB-P

Characteristic

Specification

Number of GPIB loads

Maximum Transfer Rate
(programmed 1/0O)

850 kbytes/s*

Power Requirement

+5VDC, 1.25 A maximum

*  Actual rates depend on instrument capabilities and system configuratign.

Table A-3. Environmental Characteristics of the NB-GPIB-P/TNT

Characteristic Specification
Operating Temperature °@o 40 C
Storage Temperature 2 70 C

Relative Humidity

5% to 90%, noncondensing

EMI

FCC Class A Verified
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Hardware Specifications Appendix A

Table A-4. Environmental Characteristics of the NB-GPIB-P

Characteristic Specification
Operating Temperature °@o 40 C
Storage Temperature 2 70 C
Relative Humidity 5% to 90%, noncondensing
EMI FCC Class B Certified

Table A-5. Physical Characteristics of the NB-GPIB-P/TNT and NB-GPIB-P

Characteristic Specification
Dimensions 17.78 cm by 10.16 cm (7.0 in. by 4.0 in.)
I/O Connector IEEE 488 Standard 24-pin
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Appendix B
Changing Board and Device Default Settings

This appendix contains information for configuring the software and a description of the
configuration utility that you can use to change board and device default settings.

When to Use the GPIB Configuration Utility

The GPIB configuration utilityNI-488 Config  , is a control panel utility. With
NI-488 Config , you can change the default GPIB settings that your interface board
uses to communicate with other devices.

Note: The default configuration of the NI-488.2 software is suitable for most
graphics applications. D NOT CHANGE THE DEFAULT PARAMETERS OF
THE NI-488.2 SOFTWARE UNLESS YOUR GRAPHICS APPLICATION
REQUIRES YOU TO DO SO

The parameters that you would most likely change for graphics applications are as
follows:

» Device Name Each device is known to the software by a unique name.
By default, these names atevl throughdev64 .

» Device Address Each external device on the GPIB is required to have a
unique numerical address on the bus. You can set an
address by changing the DIP switches on the devices.
The GPIB board uses these addresses when
communicating with particular devices. The default
devicesdevl throughdev64 , have default addresses of
1 through 30 fodevl throughdev30, 1 through 30 for
dev31 throughdev60 , and 1 through 4 fodev6l
throughdev64 .

* Timeout Data transfers must complete within a specified time
period, the timeout. Instead of waiting indefinitely for a
data transfer to complete, the software returns to the
application with an error status if a timeout is exceeded.
The default timeout is 10 s.
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Running the Configuration Ultility

This section contains information on running Mie488 Config configuration
utility. It explains how to use the utility and describes the configuration settings that you
can modify.

Opening the Configuration Utility

TheNI-488 Config configuration utility appears in th@ontrol Panels folder
when you install your NI-488.2 software. Open @untrol Panels folder by
choosingControl Panelsfrom thel menu as shown in Figure B-1.

File Edit Diew Label Special
About This Macintosh...

S Chooser
Bm Control Panels

Figure B-1. Choose Control Panels

To access the configuration utility, double-click on #e488 Config icon. The

utility displays the currently defined values for characteristics of a particular device or
bus, such as addressing and timeout information. Help for modifying the current settings
is available at the bottom of the window.
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Appendix B

The Opening Screen

Changing Board and Device Default Settings

The configuration control panel consists of three frames, arranged vertically and
separated by a heavy line. Each frame is labeled in Figure B-2.

Primaty sddress... ,U—I
Secondary Address Mome |
Tirmeout.. .. ,TI
Bus Timing........... [NAT4EEZ Timing |

Configuration Sets:

S0=————— NI4488 Lonfig
Mational Inztrurments GFIE Configuration Utility |:9| |:-"'| % [E? b I:E|
i Global Frame
[] éute Configure (sean bus) apib—> a1z
Interface Type: [MuBus boards |
Bus/Device............ qpib0 | [ orMa

E Systemn Controller

E fzzert REN when System
|:| Unaddres=zing

D Repeat dddressing

Bus/Device Fram
[J mead END on EOS us/Device Frame

[] write END on EOS
(€] ‘rite END on Last Byte

[ seEitens
[ savesst ] (_Loadset | E0S Byte: [0
Help ressage box for each dialog itemn. Refer to the User Manual for more
infarrmation. 3 Help Frame

Figure B-2. Opening Screen of NI-488 Config

The global and bus/device frames contain the configuration characteristic settings. The
help frame displays information about the item over which the cursor is positioned.

Thelnterface Type andBus/Devicemenus affect the display of configuration controls.
For example, selecting a serial interface hideg\tite Configure checkbox.
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Default Configuration

Your NI-488.2 software is shipped with the following default configurations:
» TheAuto Configure checkbox is selected.

» All buses are configured as shown in the bus/device frame in Figure B-2.

» All devices are configured similarly tievl shown in the bus/device frame in
Figure B-3. The devicedevl throughdev30 use bugpibO0 and are at the
primary addresses 1 through 30, respectively. The ded@el throughdev60
use bugpibl and are at the primary addresses 1 through 30, respectively. The
devicesdev6l throughdev64 use bugpib2 and are at the primary addresses 1
through 4, respectively.

S=—"—"————— NI488 l:l]l'lfig

Mational Instrurnents GPIE Configur ation Utility Egl qul Eli EI? é I:EI
E Auto Configure (scan bus) apib--> a1 2
Interface Type:  [MuBus boards |
Busz /Device............ |der1 |
Primary address... | 1 |

Use Bus....
Secondary Address [None | =8 BUE el
Timeout................. [ 10 sec |

] Read EMD an EOS

[] *rite END on EOS

B<] write END on Last Eyte
] sEitens

cos yte: (3

Configuration Sets:

Figure B-3. Device Default Settings
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Control Items

TheNI-488 Config control panel has four types of control items:

. The rectangular boxes with drop
Bus/Device............ [devI I shadows and labels to the left have
pop-up menus of options. The
currently selected option is
displayed in the box. To select an
option on the pop-up menu, click
and hold down the mouse button
when the cursor is over the box.

B4 write END on Last Byte A checkbox is a small square box
that contains an X when selected

and is labeled at the right or on the
top. An unselected checkbox
displays an alert box when

clicked.
; A button is a rounded rectangular
EOS Byte: E An editable text box is a

rectangular box labeled to the left.
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Help Frame

When you place the cursor over any configuration item, a help message for that item
appears in the help frame. Figure B-4 shows the default configuration fopib0s .

The global frame shows the automatic association ofpi® with a GPIB board
installed in System slot 3 (NuBus slot xB). The cursor is positionedtheAuto
Configure checkbox and a corresponding help message appears in the help frame.

Fead EMD on EQS

“write EMD on EOS
“rite EMD on Last Byte
[] eEitEDs

Load Set EDS Byte: [0

Check to autornatically configure the bus to hardware interface association.

S=—"—"————— NI488 l:l]l'lfig
Mational Instruments GPIE Configuration tility I:'?' I:ﬁ' Ei E? é I:El
E*Autn:- Configure [scan bus) apib-—> a1 »
Interface Type: [MuBus boards |
Bus/Device............ [apibo | [] oA
Primary #ddress... [ 0 | (4 Systemn Controller
Secondary Address |Nn:-ne- | E hzzert EEM when Systern
Tireout................. [ 10 sec | [ uUnaddreszing
Buz Timing............ [MAT428Z Timing | ] repeat Addrezzing

Configuration Sets:

Figure B-4. Help Frame in NI-488 Config
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Global Frame

TheInterface Type pop-up menu options let you switch the checkboxes among interface
types. ChoosBluBus boardsfor boards, such as the NB-GPIB-P/TNT or NB-GPIB-P,
installed in a NuBus Macintosh. The other options apply to different types of National
Instruments GPIB products. For more information on configuring one of those products,
refer to the documentation that came with the product.

To the upper right of thinterface Type menu box is a row of interface checkboxes with
which you can associate an IEEE 488 bus. Slot numbers appear above the checkboxes,
and associated bus numbers, if any, appear below the checkboxes. To manually associate
a bus with an interface, first unseléatto Configure. When you select an interface

checkbox withAuto Configure selected, the next available bus is assigned to it. Figure

B-5 shows the manual association of bus 0 to System slot 3 (NuBus slot xB).

=[I=——————— NI488 Config
Mational Instruments GPIE Configuration Utility |:9| |:A| E |:E| |:D| El
D Auto Configure Cscan bus) - 0
Interface Type: [HuBuz boards |
Busz/Device........... [apibi | [] ora
Primary dddress... [ O | B system
Secondary Address |N':'I'IE' | E dssert REN when System
Tirmeout.............. [ 10 sec | [] unaddressing
Bus Timing............ [NAT4EEZ Timing | [ Repeat Addressing

[] Read EMD on EOS

[ write END on EOS

B<] write END on Last Eyte
[] =sEitEos

cos e [

Check to associate Systermn =lat 3 (NuBus slot B) with the next free bus.

Configuration Sets:

Figure B-5. Manual Bus Association in NI-488 Config

Selecting théduto Configure checkbox in the global frame automatically configures the
buses according to the way the boards are contained in the system Abttinen

Configure is checked, each bugpib0 throughgpib7 , is associated with the next

GPIB board found by the Slot Manager when searching System slots 1 through 6 (NuBus
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slots 9 through E) and expansion slots x1 through x8 (NuBus slots 1 through 8). Select
the Auto Configure checkbox unless your application requires compatibility with older
releases of the NI-488.2 driver, where the naming conventions of the buses are different.
Do not check theAuto Configure checkbox if you want to change the order that
device-identifying software uses GPIB interfaces.

Bus/Device Frame

Items in the bus/device frame configure characteristics of a bus, a device, or either.
Table B-1 lists the primary bus/device options availabMIi488 Config . The
sections following the table describe the options in more detail.

For information on product-specific options, such asSeal or IP Address pop-up
boxes, refer to the getting started manual that came with your GPIB hardware.

Table B-1. Bus/Device Options in NI-488 Config

Option Type Default Setting
Primary Address Bus/Device 0
Secondary Address Bus/Device None
Timeout Bus/Device 10 sec
Read END on EOS Bus/Device Disabled
Write END on EOS Bus/Device Disabled
Write END on Last Byte Bus/Device Enabled
8-bit EOS Bus/Device Disabled
EOS Byte Bus/Device 0
Bus Timing Bus Only (Interface-specific
TNT High Speed Bus Only Disabled
DMA Bus Only Disabled
System Controller Bus Only Enabled
Assert REN when System Bus Only Enabled
Unaddressing Bus Only Disabled
Repeat Addressing Bus Only Disabled
Rename Device Device Only devl-dev64
Use Bus Device Only gpib0
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Options for Buses or Devices

Select the bus or device you want to configure fronBih&/'Devicepop-up menu.
The following options in the bus/device frame apply to both buses and devices. Also
refer to the subsequent secti@stions for Buses OnlgndOptions for Devices Only

Primary Address

Each device and bus must have unique primary addresses in the range decimal 0 to
decimal 30 (hex 1E). The primary GPIB address of any device is set within that device,
either with hardware switches or, in some cases, a software program. This address must
match the address listed in the configuration utility. Refer to the device documentation
for instructions about the device address. The primary GPIB address of all NI-488.2
driver buses is 0, unless changed by the configuration utility. There are no hardware
switches on the interface board to select the GPIB address. Rentlaey Address

pop-up menu to select the primary address of the bus or device.

Secondary Address

You must assign a secondary address in the range decimal 96 (hex 60) to decimal 126
(hex 7E) to any device or bus using secondary addressing. As with primary addressing,
the secondary GPIB address of any device is set within that device, either with hardware
switches or, in some cases, a software program. This address must match the address
listed in the configuration utility. Refer to your device documentation for instructions.

By default, secondary addressing is disabled for all devices and boards unless you change
it with the configuration utility.

Select the secondary address of the bus or device fro8ettendary Addresgpop-up

menu. The secondary addresses are displayed in three formats: zero-based, decimal, and
hexadecimal. Only the zero-based format is displayed in the pop-up menu box.
SelectingNone means that only primary addressing is used for this bus or device. If you
configure any bus or device for secondary addressing, all buses and devices used by the
application must be configured for secondary addressing.

Timeout

The timeout value is the approximate length of time that can elapse before 1/0 functions
complete. Select the I/O timeout of the bus or device frortitheout pop-up menu.

The abbreviations used in th@éneout pop-up menu arefisec(microsecondsinsec
(milliseconds), andec(seconds). Selectingone means 1/O for this bus or device will
never time out.
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EOS Modes

The options described below determine how the device I/O transmissions terminate:

* Read END on EOS- Some devices send an EOS byte signaling the last byte of a
data message. Checking this box causes the NI-488.2 software to terminate read
operations when it receives the EOS byte.

*  Write END on EOS — Checking this box causes the NI-488.2 software to assert the
EOI (send END) line when the EOS character is sent.

* Write END on Last Byte — Some devices, as Listeners, require that the Talker
terminate a data message by asserting the EOI signal line (sending END) with the
last byte. Checking this box causes the NI-488.2 software to assert EOI on the last
data byte.

» 8-bit EOS- Along with the designation of an EOS character, you can specify
whether all eight bits are compared to detect EOS, or if just the seven least
significant bits (ASCII or ISO format) are compared to detect EOS.

EQOS Byte

You can program some devices to terminate a read operation when a selected character is
detected. A linefeed character (decimal 10) is a popular EOS character.

Notice that to send the EOS character to a device in a write operation, you must explicitly
include that byte in your data string.

Enter the EOS byte (0 to 255) of the bus or device (D8 Byteeditable text box. To
change the EOS byte, click inside the box, enter the new number, and press the <return>
key.

Options for Buses Only

Select the device you want to configure from Bus/Devicepop-up menu. The
following sections describe the available bus options. See also the 2gtions for
Buses or Devicesarlier in this chapter.

Bus Timing

This pop-up menu appears when configuring a bus associated with a NAT4882-based
interface, such as the NB-GPIB-P. You can use it to specify the T1 delay of the board
source handshake capability. This delay determines the minimum interval following
Ready for Data (RFD) after which the board may assert Data Valid (DAV) during a write
or command operation. If the total length of the GPIB cable in the system is less than
15 m and all devices aom, you can choose the sub-it&fary High (350 ns) from the
NAT4882 Timing pop-up menu. For total cable lengths greater than 15 m, choase

(2 us) orHigh (500 ns) depending on the maximum capability of your particular device.
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TNT High Speed

If you are using a National Instruments TNT4882C-based interface, such as the
NB-GPIB-P/TNT, a second itediNT High Speed appears enabled. Initially, the
sub-itemHigh Speed Mode Disableds checked. If your device is capable of 1-wire
high-speed handshaking, you can enable the HS488 high-speed protocol by choosing the
sub-item corresponding to the total GPIB cable length of your setup. For maximum
performance, select the sub-it€&RIB cable is 1 meter

DMA

When theDMA box is checked, direct memory access hardware is used for data
transfers, freeing the CPU for other work. UncheckNA box to transfer data using
the CPU. DMA channels are allocated for GPIB when you chedRh& box or call
theibdma function with v = 1 in an application program. (This option only applies if
you are using an NB-GPIB style board connected to a GPIB DMA-2800 or DMA-8-6
that is capable of supporting DMA.)

System Controller

Generally, the NI-488.2 driver is the System Controller (SC). In some situations, such as
in a network of computers linked by the GPIB, another device might be System
Controller. Selecting thBystem Controller box designates the NI-488.2 driver as

System Controller. Unselecting the box designates thamdtiSystem Controller. Each

bus can have only one System Controller.

Assert REN when System (Controller)

Some devices must be in remote state to communicate over the GPIB. Checking this box
permits the driver to assert the Remote Enable condition (REN) when it is System
Controller, placing all instruments subsequently addressed into remote state.

Unaddressing

Some devices must be unaddressed after each data or command transfer. To force
unaddressing commands to be sent at the end of device functions, check the
Unaddressingbox. (Unchecking thelnaddressingbox slightly improves the

performance of your application, because unaddressing commands are not sent at the end
of device functions.)
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Repeat Addressing

Normally, a device remains addressed after a read or write operation is performed.
However, some devices require addressing for each operation. If you chBaptat
Addressingbox, read or write operations readdress the selected device even if the same
operation was just performed with that device.

Options for Devices Only

Select the device you want to configure from Bus/Devicepop-up menu. The device

is connected to the bus number that appears ibgbeBustext box. The following

sections describe the available device options. Also refer to the previous options listed
underOptions for Buses or Devices

Rename Device

You can rename the device displayed inBlis/Devicepop-up menu by clicking the
Rename Devicébutton and entering the new name. This feature is helpful when
configuring a large number of devices, because the new name of the device that you
entered appears in tiBais/Devicepop-up menu. However, to avoid the confusion of
naming and renaming devices, use the NI-488 fundhidev in new applications to
dynamically configure new devices. You can ilskev to configure the driver from
your program instead of from the configuration utility.

Use Bus

You can connect the device displayed onBhe/Devicepop-up menu to a different bus
by selecting the new bus from thise Buspop-up menu. The new bus number appears
to the left of the device name in tBes/Devicepop-up menu.

Exiting the Configuration Utility

To exit the configuration utility, click on the close box in the upper left corner of the
configuration screen.

An alert message displays if you close the utility while any of the following conditions
applies.

Note: The termbusis defined as a GPIB interface board number. The bus number
is not related to the number of the slot that the GPIB interface board occupies.

* The Macintosh must be restarted to load new drivers or change the serial port
settings.
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* A device GPIB address conflicts with the GPIB address of the bus to which it is
connected. Each GPIB address must be unique.
 No GPIB board is in the slot associated with one of the buses.

* Abus or device I/O timeout is setone (disabled).
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Appendix C

Customer Communication

For your convenience, this appendix contains forms to help you gather the information
necessary to help us solve technical problems you might have as well as a form you can
use to comment on the product documentation. Filling out a copy dettrmical

Support Formbefore contacting National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance around the world. In
the U.S. and Canada, applications engineers are available Monday through Friday from
8:00 a.m. to 6:00 p.m. (central time). In other countries, contact the nearest branch

office. You may fax questions to us at any time.

Corporate Headquarters

(512) 795-8248
Technical support fax:

Branch Offices

(800) 328-2203
(512) 794-5678

Phone Number

Australia (03) 879 9422
Austria (0662) 435986
Belgium 02/757.00.20
Denmark 4576 26 00
Finland (90) 527 2321
France (1) 48 14 24 00
Germany 089/741 31 30
Italy 02/48301892
Japan (03) 3788-1921
Mexico 95 800 010 0793
Netherlands 03480-33466
Norway 32-848400
Singapore 2265886 2265887
Spain (91) 640 0085
Sweden 08-73049 70
Switzerland 056/20 51 51
Taiwan 02 377 1200

U.K. 0635 523545
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Fax Number
(03) 879 9179
(0662) 437010-19
02/757.03.11
457671 11
(90) 502 2930
(1) 48 14 24 14
089/714 60 35
02/48301915
(03) 3788-1923
95 800 010 0793
03480-30673
32-848600

(91) 640 0533
08-730 43 70
056/20 51 55
02 737 4644

0635 523154
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Technical Support Form

Technical support is available at any time by fax. Include the information from your
configuration form. Use additional pages if necessary.

Name

Company
Address

Fax (___) Phone (___)

Computer brand

Model Processor

Operating system
Speed MHz RAM MB

Display adapter

Mouse yes no

Other adapters installed

Hard disk capacity MB Brand

Instruments used

National Instruments hardware product model

Revision

Configuration

National Instruments software product

Version

Configuration

Application Program

Version

Graphics Devices Used

(continues)



The problem is

List any error messages

The following steps will reproduce the problem




GPIB Board Hardware and Software
Configuration Form

Record the settings and revisions of your hardware and software on the line to the right of
each item. Update this form each time you revise your software or hardware
configuration, and use this form as a reference for your current configuration.

National Instruments Products

e GPIB Board and Revision Number (for one of the following boards):

— NB-GPIB-P/TNT Board Revision

— NB-GPIB-P Board Revision

» NI-488.2 Software Version Number on Disk

Other Products

e Programming Language and Version Number

e Computer Make and Model

* Memory Capacity on Computer

e Clock Frequency

» Operating System Version

*  Number of GPIB Devices on Bus

e Other Hardware Devices in System

*  Type of Monitor

*  Graphics Devices Used




Documentation Comment Form

National Instruments encourages you to comment on the documentation supplied with
our products. This information helps us provide quality products to meet your needs.

Title:  Getting Started with Your NB-GPIB-P/TNT and the NI-488.2™ Software
for Graphics Applications

Edition Date:  January 1995
Part Number: 320230B-01

Please comment on the completeness, clarity, and organization of the manual.

(continues)



If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone ( )

Mail to: Technical Publications
National Instruments Corporation
6504 Bridge Point Parkway, MS 53-02
Austin, TX 78730-5039

Fax to: Technical Publications
National Instruments Corporation
MS 53-02

(512) 794-5678



Glossary

Prefix Meaning Value

n- nano- 109
Y- micro- 106
m- milli- 103
c- centi- 102
k- kilo- 103
M- mega- 100

° degrees

% percent

A amperes

AC alternating current

ANSI American National Standards Institute

ASCII American Standard Code for Information Interchange

ASIC application-specific integrated circuit

C Celsius

DAV Data Valid

DIP dual inline package

DMA direct memory access

EMI electromagnetic interference

EOI End-or-Identify

EOS End-of-String

FCC Federal Communications Commission

GPIB General Purpose Interface Bus

hex hexadecimal

Hz hertz

IEEE Institute of Electrical and Electronic Engineers

in. inches

I/O input/output

ISO International Standards Organization

KB kilobytes of memory

m meters

MB megabytes of memory

RAM random-access memory

REN Remote Enable

RFD Ready for Data

RTSI Real-Time System Integration

S seconds

SCSI Small Computer System Interface

VAC volts alternating current

VDC volts direct current

© National Instruments Corp. G-1 NB-GPIB-P/TNT for Graphics
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