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Limited Warranty

The PC/104-GPIB hardware is warranted against defects in materials and workmanship
for aperiod of two years from the date of shipment, as evidenced by receipts or other
documentation. National Instrumentswill, at its option, repair or replace equipment that
proves to be defective during the warranty period. Thiswarranty 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 Instrumentsif 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'SRIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR NEGLIGENCE
ON THE PART OF NATIONAL INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT
THERETOFORE PAID BY THE CUSTOMER. NATIONAL INSTRUMENTSWILL 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. Thislimitation 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'sfailure 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.
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ensure alevel of reliability suitable for usein 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,
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About This Manual

Thismanual contains instructions to help you install and configure the National
Instruments PC/104-GPIB interface board and the N1-488.2 software for DOS. The
interface board is intended for use in a PC/104-based system. The NI-488.2 software is
intended for use with MS-DOS version 4.0 or higher (or equivalent).

This manual assumes that you are aready familiar with DOS.

How to Usethe Manual Set

Getting Started
Manual

Installation and

Configuration )
H Experienced
Users
Novice
Users
NI-488.2 User NI-488.2 Function
Manual for DOS Referenc&lanualfor
DOS/Windows

I

Application Function
Development and Routine
and Examples Descriptions

Use this getting started manual to install and configure your PC/104-GPIB and the
NI-488.2 software for DOS.

Use the NI-488.2 User Manual for DOSto learn the basics of GPIB and how to develop
an application program. The user manual also contains debugging information and
detailed examples.

Use the NI-488.2 Function Reference Manual for DOSWindows for specific NI-488

function and NI-488.2 routine information, such as format, parameters, and possible
errors.
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About This Manual

Organization of ThisManual

This manual is organized as follows:

Chapter 1, Introduction, explains how to use this manual, lists what you need to get
started, and briefly describes the PC/104-GPIB and the NI-488.2 software.

Chapter 2, Hardware Configuration and Installation, contains instructions to help
you configure and install your PC/104-GPIB.

Chapter 3, Software Installation and Configuration, containsinstructions to help you
install and configure your NI-488.2 software.

Chapter 4, Installation Verification and Troubleshooting, describes how to verify the
hardware and software installation and how to troubleshoot problems.

Chapter 5, Using Your NI-488.2 Software, introducesthei bi c utility and lists some
programming considerations.

Appendix A, Hardware Specifications, describes the characteristics of the
PC/104-GPIB and the recommended operating conditions.

Appendix B, Customer Communication, contains forms you can use to request help
from National Instruments or to comment on our products and manuals.

The Glossary contains an alphabetical list and a description of terms used in this
manual, including abbreviations, acronyms, metric prefixes, mnemonics, and
symbols.

ConventionsUsed in This M anual

The following conventions are used in this manual.

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.

nonospace Text in this font denotes text or characters that are to be

literally input from the keyboard, sections of code,
programming examples, and syntax examples. Thisfontis
also used for the proper names of disk drives, directories,
programs, subprograms, subroutines, device names, functions,
variables, field names and filenames.

i talic nmonospace ltdictextin thisfont denotes that you must supply the

appropriate words or values in place of these items.

PC/104-GPIB for DOS viii © National Instruments Corp.



About This Manual

bol d nobnospace Bold text in this font denotes the messages and responses that
the computer automatically prints to the screen.

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

- A hyphen between two or more key names enclosed in angle
brackets denotes that you should simultaneously press the
named keys—for example, <Control-Alt-Delete>.

|EEE 488 and | EEE 488 and | EEE 488.2 refer to the ANSI/IEEE Standard
|EEE 488.2 488.1-1987 and the 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 asyou read this
manual .

* ANSI/IEEE Standard 488.1-1987, |IEEE Sandard Digital Interface for
Programmabl e Instrumentation

* ANSI/IEEE Standard 488.2-1987, |IEEE Sandard Codes, For mats,
Protocols, and Common Commands

*  Microsoft MSDOS User's Guide, Microsoft Corporation

» PC/104 Specification, Version 2.1

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 comment and configuration forms for you to complete. Theseformsarein
Appendix B, Customer Communication, at the end of this manual.

© National Instruments Corp. iX PC/104-GPIB for DOS



Chapter 1
| ntroduction

This chapter explains how to use this manual, lists what you need to get started, and
briefly describes the PC/104-GPIB and the NI-488.2 software.

How to Use This Manual

Chapter 1

Chapter 2 <

Chapter 3 <

Chapter 4

Chapter 5 <

User Manual and
Function Reference
Manual

© National Instruments Corp.

Gather What You Need
to Get Started

Need to
Change Hardware
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|Configure the Hardware

Install the Hardware
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:

Install the Software

|Configure the Software

Verify the Installation

@ No | Troubleshooting

Yes

Run ibic

.

Review Programming
Considerations

I

Write Application Progra@

1-1
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Introduction Chapter 1

What You Need to Get Started

D One of the following modules:
16-bit PC/104-GPIB
8-bit PC/104-GPIB

[ Pc/104instalation kit:
Four standoffs
Four screws
Four hex nuts
20 in. GPIB connection ribbon cable

D 3.5in. high density (1.44 MB) distribution disk:
NI-488.2 Software for DOS and the AT-GPIB/TNT+, AT-GPIB/TNT (PnP),
EISA-GPIB and AT-GPIB/TNT

D MS-DOS version 4.0 or higher (or equivalent) installed on your system

Har dwar e Description

The PC/104 Specification defines a compact version of the PC AT bus that is optimized
for embedded systems applications. Unlike ISA boards that are installed in afixed
computer backplane, PC/104 modules are stacked, one on top of the other. Modules are
available in 8-bit or 16-bit versions, which correspond to the PC and PC AT bus
implementations, respectively.

The PC/104-GPIB, equipped with a TNT4882C ASIC, transforms any PC/104 system
into a full-functioning GPIB Talker/Listener/Controller. The TNT4882C chip combines
the circuitry of the NAT4882 ASIC, the Turbo488 performance-enhancing ASIC, and
GPIB transceiversto create a single-chip |EEE 488.2 Taker/Listener/Controller
interface. The TNT4882C also implements the HS488 high-speed protocol, which
increases the maximum data transfer rate of the PC/104-GPIB up to 1.6 Mbytes/s. For
more information about HS488, refer to Chapter 7, GPIB Programming Techniques, in
the NI-488.2 User Manual for DOS,

The PC/104-GPIB is functionally identical to the AT-GPIB/TNT and can run any
NI-488.2 driver software for the AT-GPIB/TNT. The PC/104-GPIB isavailablein an
8-bit version and a 16-bit version. The 16-bit version can be plugged into an 8-bit stack if
DMA transfers are disabled. The PC/104-GPIB is equipped with a 20 in. ribbon cable
terminated with a panel-mount GPIB connector. Y ou can use standard GPIB cablesto
connect the PC/104-GPIB with up to 14 instruments. If you want to use more than the
maximum number of instruments, you can order a bus extender or expander from
National Instruments. Refer to Appendix A, Hardware Specifications, for more
information about the GPIB hardware specifications and recommended operating
conditions.

PC/104-GPIB for DOS 1-2 © National Instruments Corp.



Chapter 1 Introduction

Softwar e Description

The PC/104-GPIB uses the NI-488.2 driver software for the AT-GPIB/TNT. The
NI-488.2 software for DOS includes aloadable DOS device driver, language interface
libraries, and debugging and development utilities. The NI-488.2 software and GPIB
hardware transform a PC/104 system into a GPIB Talker/Listener/Controller that has
complete communications and bus management capability.

ni-pnp Utility Overview

Theni - pnp utility isasmall program that runs each time you reboot your system. It
collects information about National Instruments interfacesin your system. In EISA
systems, ni - pnp queries the EISA BIOS to obtain the current configuration of each
National Instruments interface that isinstalled. In systemsthat are Plug and Play ready,
ni - pnp simply retrieves the current configuration of each interface. In systems without
Plug and Play system software, ni - pnp performs the actua configuration of each
interface. ni - pnp does not select the resources to assign to interfaces. If your system
does not assign resources, you must run i bconf (the GPIB software configuration
utility) to assign resources to the GPIB interfaces. After the configuration of each
interface is determined, ni - pnp provides this information to the NI-488.2 driver.

Optional Programming Environments

Y our kit includes the NI-488.2 software for DOS. In addition, you can order the
LabwWindows® software from National Instruments. LabWindows includes instrument
driver libraries that make it easier to communicate with your GPIB instruments.

LabWindowsis an interactive C/QuickBASIC development environment for building test
and measurement and instrument control systems. It includes interactive code-generation
tools and agraphical editor for building custom user interfaces. It also includes built-in
libraries for IEEE 488.2, VXI, RS-232 control, and plug-in data acquisition. When you
order LabWindows, you also get more than 300 complete instrument drivers, which are
modular, source-code programs that handle the communication with your instrument so
that you do not have to learn the programming details.

For more information about L abWindows, contact National Instruments.

© National Instruments Corp. 1-3 PC/104-GPIB for DOS



Chapter 2
Hardwar e Configuration and I nstallation

This chapter contains instructions to help you configure and install your PC/104-GPIB.

Warning: Some components on your PC/104-GPIB can be damaged by electrostatic
discharge. To avoid such damagein handling the module, touch the
antistatic plastic package to a metal part of your computer chassis before
removing the module from the package.

The PC/104-GPIB default settings are suitable for most PC/104 systems. However, if the
default settings conflict with another device in your system, if you are installing the
PC/104-GPIB in an 8-bit stack, or if you need to install more than one PC/104-GPIB, you
must reconfigure the hardware. If you already have PC/104-GPIB modulesinstalled in
your system, you can run the GPI Bl nf o utility to determine how the modules are
configured. For more information about GPI Bl nf o, refer to Chapter 4, Debugging Your
Application, in the NI-488.2 User Manual for DOS.

Table 2-1 shows the default settings for the switches and jumpers on the PC/104-GPIB.

Table 2-1. Hardware Default Settings

PC/104-GPIB Setting Default
Base 1/0 Address (hex) 2C0
DMA Channel 5
Interrupt Line (IRQ) 11

To modify the default settings of the PC/104-GPIB, refer to the Configure the Hardware
section of this chapter. If you do not need to reconfigure the PC/104-GPIB, refer to the
Install the Hardware section.

Install the Hardware
The PC/104-GPIB is availablein two versions: stackthrough 16-bit and stackthrough
8-bit. 16-bit modules have two PC/104 connectors and 8-bit modul es have one PC/104

connector. Verify that you have the correct version for your system.

Note:  For 8-bit operation, you must disable DMA and use only interrupt request
lines3, 4,5, 6, 7, or None.

© National Instruments Corp. 2-1 PC/104-GPIB for DOS



Hardware Configuration and Installation Chapter 2

Perform the following stepsto install the PC/104-GPIB. In this section, the term parent
board generically refersto either the parent system or the adjacent PC/104 module onto
which the PC/104-GPIB is to be stacked.

1

Power off your PC/104 system. Keep the system plugged in so that it remains
grounded while you install the PC/104-GPIB.

Mount the provided standoffs to the parent board before installing the PC/104-GPIB.
Y ou may need to install the provided hex nuts to the bottom side of the parent board
to secure the standoffsin place. Notice that the parent board may have only two
mounting holes for the standoffs instead of four; in this case, only two standoffs are
needed.

Plug the PC/104-GPIB into the parent board. The PC/104 header is keyed so that it
fitsin only one direction. Do not force the PC/104 connector into place.

After the PC/104-GPIB has been plugged in, ensure proper contact by gently
pressing down at the PC/104 connector region of the PC/104-GPIB until the module
islevel with respect to the parent board.

Fasten the PC/104-GPIB to the standoffs with the 4-40 screws that are provided.
Refer to Figure 2-1.

PC/104-GPIB for DOS 2-2 © National Instruments Corp.



Chapter 2 Hardware Configuration and I nstallation

PC/104-GPIB
GPIB connection
GPIB ribbon cable
Screw

Standoff

Parent board
PC/104 connector
PC/104 header

A WN B
oo ~NOoO O

Figure 2-1. Instaling the PC/104-GPIB

5. Plug the GPIB ribbon cable into the GPIB connection header on the PC/104-GPIB.
The header iskeyed so that it fitsin only one direction. Do not force the GPIB
ribbon cable connector into place. The GPIB ribbon cableis 20 in. long and
terminated with a panel-mount GPIB connector that can be mounted for easy access
inyour system.

Note: If you plan to perform HS488 high-speed protocol transfers, you must
configure the NI-488.2 software for the amount of GPIB cable length in
your system. The 20 in. GPIB ribbon cable must be added to your total
GPIB cable length.

© National Instruments Corp. 2-3 PC/104-GPIB for DOS




Hardware Configuration and Installation Chapter 2

6. Check theinstallation.
7. Power on your system.

After you have installed your PC/104-GPIB, you are ready to install the NI-488.2
software. Refer to Chapter 3, Software Installation and Configuration.

Configurethe Hardware (Optional)

Follow the instructionsin this section to change the hardware default settings of the
PC/104-GPIB before you install it. The default settings are suitable for most PC/104
systems.

Note:  If the default settings conflict with another device in your system, if you are
installing the PC/104-GPIB in an 8-hit stack, or if you need to install more
than one PC/104-GPI B, you must reconfigure the hardware.

The default settings for the switches and jumpers on the PC/104-GPIB are as follows:

» Basel/O Address (hex): 2C0

* DMA Channdl: 5

e Interrupt Line (IRQ): 11

Figure 2-2 shows the location of the configuration jumpers and switches on the
PC/104-GPIB.

PC/104-GPIB for DOS 2-4 © National Instruments Corp.



Chapter 2

Hardware Configuration and I nstallation
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Figure 2-2. PC/104-GPIB Parts Locator Diagram
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Hardware Configuration and Installation Chapter 2

Selecting the Base I /0O Address

PC/104 compatible computers have a segment of address space reserved for input and
output. Thissegment isreferred to asthe I/O address space. The base 1/0 address of a
PC/104 module such as the PC/104-GPIB isthefirst position in the I/O address space
occupied by the PC/104 module.

By default, the PC/104-GPIB is configured to use base I/O address 2C0 hex. With this
setting, the module uses the 1/0 address space 2C0 hex through 2DF hex. If this address
range is already in use by another device or if you are installing more than one
PC/104-GPIB, follow these steps to reconfigure the base I/0 address setting.

1. Choose anew base 1/0O address setting.
Y ou can configure the base |/O addresses to any setting between 0x100 and Ox3EOQ
that is amultiple of 0x20 hex. If you are installing more than one PC/104-GPIB,
each module must use a unique base 1/O address.

Table 2-2 lists the possible switch settings, the corresponding base 1/0 addresses, and
the 1/0O address space used for each setting. The default settings are in bold italics.

Table 2-2. Possible Base 1/0 Address Switch Settings

Switch Setting Basel/O I/O Address Space

A9 A8 A7 A6 A5 | Address(hex) Used (hex)

0 1 0 o0 o0 100 100 to 11F

0O 1 o0 o0 1 120 120to 13F

0O 1 o0 1 o0 140 140 to 15F

o 1 o0 1 1 160 160 to 17F

0O 1 1 o0 O 180 180 to 19F

0O 1 1 o0 1 1A0 1A0to 1BF

o 1 1 1 o0 1C0 1COto 1DF

0 1 1 1 1 1E0 1EO0 to 1FF

1 0 0 0 O 200 200 to 21F

1 0 0 o0 1 220 220to 23F

1 0 0 1 o0 240 240to 25F

1 0 0 1 1 260 260 to 27F

1 0 1 0 O 280 280 to 29F

(continues)
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Chapter 2

Hardware Configuration and I nstallation

Table 2-2. Possible Base I/0O Address Switch Settings (Continued)

Switch Setting Basel/O I/O Address Space
A9 A8 A7 A6 A5 | Address(hex) Used (hex)
1 0 1 o0 1 2A0 2A0to 2BF
1 0 1 1 O 2C0 2C0to 2DF
1 0 1 1 1 2EO 2E0 to 2FF
1 1 0 0 O 300 300 to 31F
1 1 0 o0 1 320 320 to 33F
1 1 0 1 o0 340 340 to 35F
1 1 0 1 1 360 360 to 37F
1 1 1 0 O 380 380 to 39F
1 1 1 o0 1 3A0 3A0to 3BF
1 1 1 1 o0 3C0 3CO0to 3DF
1 1 1 1 1 3EO 3EO to 3FF

2. Locatethe base /0 address switch at SW1 on your PC/104-GPIB. Refer to the parts

locator diagram, Figure 2-2.

3. Change the switch settings to configure the PC/104-GPIB to the new base I/O

address.

Press down on the side marked 1 to select a binary value of 1 for the corresponding
address bit. Press down on the O side of the switch to select a binary value of 0.
Refer to Figure 2-3 for an example of the switch settings and corresponding base 1/0

addresses.
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Push this side down (OFF) for logic 1
I— Push this side down (ON) for logic 0
Binary | Hex
9 1
8 1 3
7 0
6 0
5 0 0
0
0
0 0
Switch Set to Base 1/10 0
Address hex 300 0
Binary | Hex
9 1
8 0 2
7 1
6 1
5 0 C
0
0
0
Switch Set to Default 0 0
Base I/0 Address hex 2C0 0

Figure 2-3. Base I/O Address Switch Settings

4. Record your new setting on the PC/104-GPIB Hardware and Software Configuration

Formin Appendix B, Customer Communication.

5. Remember that after you install the NI1-488.2 software, you must usethei bconf
utility to configure your software settings to match your new hardware settings.
Refer to the Configure the Software with ibconf section in Chapter 3, Software
Installation and Configuration, for information oni bconf .
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Selecting the Interrupt Request Line

PC/104 compatible computers have a series of interrupt lines available to devices.
Devices use interrupts to get immediate service from the CPU for asynchronous events.
Y our GPIB hardware and the NI-488.2 software use interrupts to get service from the
CPU when necessary.

By default, the PC/104-GPIB is configured to use interrupt request line 11. If thisis not
an acceptable setting, if you are installing the PC/104-GPIB in an 8-bit stack, or if you are
installing more than one PC/104-GPIB, follow these steps to reconfigure the interrupt
request line:

1. Choose anew interrupt request line (IRQ) setting.

If you areinstalling the PC/104-GPIB in a 16-hit stack, you can configure it to use
any of the following interrupt lines: 1RQ3, 4,5, 6, 7,9, 10, 11, 12, 14, 15, or None.
Y ou may not want to select interrupt lines 6 or 14 because interrupt line 6 istypicaly
used by the diskette drive controller and interrupt line 14 is used by the hard disk
drive controller on most systems.

If you areinstalling the PC/104-GPIB in an 8-hit stack, the only interrupt lines
availabletoyou are 3, 4, 5, 6, 7, or None.

If you areinstalling more than one PC/104-GPIB, each module must either use a
unique IRQ level or not use interrupts at all.

2. Find the jumpers at W1 and W3 that set the interrupt request line. The jumpers are
located on the lower edge of your PC/104-GPIB. Refer to the parts locator diagram,
Figure 2-2.

3. Change the jJumper settings to configure the PC/104-GPIB to the new interrupt
request line.

Touselines 10, 11, 12, 14, or 15, use the jumper block shown in Figure 2-4. To use

interrupt lines 3, 4, 5, 6, 7, or 9, use the jumper block shown in Figure 2-5. To
disable interrupts, use the jJumper setting shown in Figure 2-6.
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Figure 2-4 shows the setting for IRQ11.

W1
@Ia 7
-y

O 1 N < 0
R e I I
(oo e Mo
TEFCEQ

Figure 2-4. Interrupt Jumper Setting for IRQ11 (Default Setting)

Figure 2-5 shows the setting for IRQ5.

Z
/
O~ OO < M
(OO IO IO IO IO
EEEEECX

Figure 2-5. Interrupt Jumper Setting for IRQ5

If you do not want to use interrupts, you can disable interrupt levels on the
PC/104-GPIB by setting the jumper as shown in Figure 2-6.
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W3

A
N

Figure 2-6. Jumper Setting for Disabling Interrupts

4. Record your new setting on the PC/104-GPIB Hardware and Software Configuration
Formin Appendix B, Customer Communication.

5. Remember that after you install the NI-488.2 software, you must usethei bconf
utility to configure your software settings to match your new hardware settings.
Refer to the Configure the Software with ibconf section in Chapter 3, Software
Installation and Configuration, for information oni bconf .

Selecting the DM A Channel

Direct memory access (DMA) refers to datatransfers directly to or directly from devices
such as the PC/104-GPIB and system memory. Y our GPIB hardware and the NI-488.2
software are designed to perform DMA. In most cases, data transfers using DMA are
significantly faster than programmed I/O transfers, which use more CPU time.

By default, the PC/104-GPIB is configured to use DMA channel 5. If thisisnot an
acceptable setting, if you are installing the PC/104-GPIB in an 8-hit stack, or if you are
installing more than one PC/104-GPIB, follow these steps to reconfigure the DMA
channel.

Note: If you areinstalling the PC/104-GPIB in an 8-hit stack, you must disable
DMA, because DMA channels 5, 6, and 7 are 16-bit DMA channels. Refer
to Figure 2-8, which shows how to set the DMA jumpersfor no DMA.

1. Choose anew DMA channel setting.

You can use channel 5, 6, or 7. If you areinstalling more than one PC/104-GPIB,
each module must either use a unique DMA channel or must not use DMA at all.

2. Locatethe jumpers at W2 that select the DMA channel. Refer to the parts locator
diagram, Figure 2-2.
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3. Changethe jumper settings to configure the PC/104-GPIB to the new DMA channel.
To select anew DMA channel, you must set both the DMA Acknowledge and DMA
Request lines, as shown in Table 2-3.

Table 2-3. DMA Channels

Signal Lines
DMA DMA DMA
Channel Acknowledge Request
5 DACK5 DRQ5
6 DACK6 DRQ6
7 DACK7 DRQ7

Figure 2-7 shows the jumper position for selecting DMA channel 7.

w2
»
vy

Figure 2-7. DMA Channel Jumper Setting for DMA Channel 7

NN
NN

DACK5
DRQ5
DACK6
DRQ6
DACK?7
DRQ7

4. Record your new setting on the PC/104-GPIB Hardware and Software Configuration
Formin Appendix B, Customer Communication.

5. Remember that after you install the NI1-488.2 software, you must usethei bconf
utility to configure your software setting to match your new hardware settings. Refer
to the Configure the Software with ibconf section in Chapter 3, Software Installation
and Configuration, for information on i bconf .
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Using Programmed /O for GPIB Transfers

Asan dternative to DMA transfers, you can use programmed I/O. To use programmed
1/O, you should disable DMA for the PC/104-GPIB by moving the jumpers as shown in
Figure 2-8.

w2

NT
NI
NT

T}
4
O
<
m)

Figure 2-8. DMA Jumper Setting for No DMA Channel

DRQS\
DACKG\
DRQ6

DACK?7
DRQ7

Setting the Shield Ground Configuration

The PC/104-GPIB is set at the factory with the jumper in place to connect the logic
ground of the PC/104-GPIB to its shield ground. This configuration minimizes EMI
emissions.

If your application requires that logic ground be disconnected from shield ground, follow
these steps:

1. Refer to Figure 2-2 to locate the shield ground jumper W5 on the PC/104-GPIB.

2. Remove the jumper and place it across only one of the jumper pins, as shown in
Figure 2-9.
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r

Logic Ground Connected to Shield Ground (Default)

6

Logic Ground Disconnected from Shield Ground

Figure 2-9. Ground Configuration Jumper Settings

3. Record the jumper setting on the PC/104-GPIB Hardware and Software
Configuration Formin Appendix B, Customer Communication.

Now that you have properly configured the hardware, return to the Install the Hardware
section at the beginning of this chapter for the installation instructions.

PC/104-GPIB for DOS 2-14 © National Instruments Corp.



Chapter 3
Softwar e I nstallation and Configuration

This chapter contains instructions to help you install and configure your NI1-488.2

software.

NI-488.2 Software Components

The PC/104-GPIB is functionally equivalent to the AT-GPIB/TNT and is packaged with
the NI-488.2 software for the AT-GPIB/TNT. The software includes the following
components:

 Devicedriver

» Hardware and software diagnostic tests

»  Configuration utility

» Interactive control program

o Utilitiesfor software development

» Language interface libraries for the following languages:

BASICA

GWBASIC

Microsoft QuickBASIC
Microsoft Professional BASIC
Microsoft Visual Basic for DOS
Microsoft C

*  Example programs that use NI-488 functions and NI-488.2 routines

For adetailed list of files, refer to the NI-488.2 User Manual for DOS,
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I nstall the Software

After you have installed and configured the hardware, you are ready to install the
NI-488.2 software. Complete the following steps to run the software installation
program.

1. Insert the NI-488.2 software for DOS distribution disk into an unused drive.

2. Begin the software installation by entering the following command:
x:\install

where x isthe letter of the drive containing the distribution disk (usualy a or b).

The software installation begins with the following screen:

National Instruments Corp.

EISA, AT/INT., AT/INT+ DOS Installation

J « Full GPIB Installation
» Custom GPIB Installation

+ Exit Install

Use the arrow keys to mouve the check mark
Press ENTER to continue, ESC to exit

3. Select the type of installation you want.

e SdectingFull GPIB Install ationinstalsall NI-488.2 software fileson
your hard drive.

* Selecting Cust om GPI B I nstal | ati on letsyou select the parts of the
NI-488.2 software to install on your hard drive.

« SdectingExit Install orpressing the escape key <Esc> at any time causes
you to exit the installation program and return to the DOS prompt.
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4. After theinstallation is complete, reboot your system to load the NI-488.2 driver for
DOS. If theinstallation is successful, the driver displays a banner message on your
screen when DOS loads the driver.

After you have installed your software, you might want to view or modify the driver
configuration. If you modified the hardware configuration, if you installed the
PC/104-GPIB in an 8-bit stack, or if you installed more than one PC/104-GPIB, you must
reconfigure the software. Refer to the next section for instructions on running the
configuration utility i bconf . If you do not need to runi bconf , refer to Chapter 4,
Installation Verification and Troubleshooting, for instructions on verifying the hardware
and software installation.

Configure the Softwar e with ibconf (Optional)

i bconf isan interactive utility you can use to examine or modify the configuration of
the driver.

Note:  You mustruni bconf if you changed any of the hardware default settings, if
you installed the PC/104-GPI B in an 8-bit stack, or if you installed more than
one PC/104-GPI B.

Toruni bconf, go to the directory where the NI-488.2 software is installed, and enter
the following command:

i bconf

After you enter i bconf , use the cursor keys and help information to examine the
settings and make any necessary changes. To exiti bconf , press <Esc> or the function
key <F9> and save your changes.

If you plan to use the H$488 high-speed protocol, you must specify ini bconf the
amount of GPIB cable length in your system. The 20 in. GPIB ribbon cable must be
included in the total length.

For more information about i bconf , refer to the NI-488.2 User Manual for DOS,

After you have installed and configured the software, you should reboot your system and

then verify theinstallation. Refer to Chapter 4, Installation Verification and
Troubleshooting.
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| nstallation Verification and Troubleshooting

This chapter describes how to verify the hardware and software installation and how to
troubleshoot problems.

Troubleshooting ni-pnp Error Messages

Theni - pnp. exe program should be located in the root directory of your boot drive,
usualy C: \ . It should be run from your aut oexec. bat file, sothat ni - pnp executes
every timeyour system is started. ni - pnp normally produces very little output when it
isrun, displaying only the name of each National Instruments interface module it detects.
Most errorsthat ni - pnp might detect are handled transparently. If ni - pnp findsan
error from which it cannot recover, it displays a message and describes the best method
for fixing the problem.

Some possible problemsthat ni - pnp might report include modules with unassigned
resources and modules for which resource conflicts exist. If ni - pnp encounters a
module with no assigned resources, it displays the following message:

This interface has no assigned resources.

If you receive this message, you must runi bconf and assign resources to the module.
If ni - pnp detects an 1/0 address conflict, it displays the following message:

1/ O Address Conflict.

If you receive this message, you must runi bconf and change the base I/O address for
the module.

You canrun ni - pnp in averbose output mode. Inthismode, ni - pnp displays more
information about each interface, including its assigned resources. Torunni - pnp in
verbose mode, change to the directory which containsni - pnp. exe. Thisistheroot of
the boot drive (usualy C: \ ). Run ni - pnp with the verbose output flag by typing

ni -pnp /v.

A different, more serious error can also occur on systems that are not Plug and Play
ready. Because ni - pnp must assign resources to the modules, it must first perform the
Plug and Play I SA isolation sequence. The isolation sequence is a method by which all
Plug and Play modules can be detected. It is possible, although rare, that thisisolation
sequence could lock up your system. If this occurs, restart your system. ni - pnp then
detects that your system was locked up and displays an error message describing the
problem. ni - pnp can enter afail-safe detection mode in which it records each 1/0 port
before testing that port. If your system locks up while testing a port in this mode,

ni - pnp excludesthat I/O port from future testing. If you know that you do not have any
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National Instruments Plug and Play modulesin your system, you can configure ni - pnp
so that it does not attempt to detect any Plug and Play modules. ni - pnp prompts you to
choose between entering the fail-safe mode or disabling the detection of Plug and Play
modules.

Run the Har dwar e Diagnostic Program

To verify and test the hardware installation, run the i bdi ag hardware diagnostic
program that came with your NI-488.2 software. i bdi ag verifies that your hardware is
functioning properly and that the configuration of your module does not conflict with
anything else in your system.

Follow these stepsto runi bdi ag:
1. Disconnect any GPIB cables.
2. Gotothe directory where the software isinstalled (for example, c: \ at - gpi b).
3. Enter the following command:
i bdi ag

If i bdi ag completeswith no errors, your hardware is functioning properly. If i bdi ag
returns an error message, refer to the next section for troubleshooting instructions.

Troubleshooting ibdiag Error Messages

First verify that the switch and jumper settings on the hardware match the values you
entered for i bdi ag.

Using Single-Cycle DMA

The PC/104-GPIB normally uses demand-mode DMA. If your system cannot use
demand-mode DMA, i bdi ag prints a message telling you to use single-cycle DMA.
Y ou can select single-cycle DMA by configuring the software usingi bconf . Refer to

the Configure the Software with ibconf section of Chapter 3, Software Installation and
Configuration, for information oni bconf .
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Correcting Hardwar e Settings
Follow these steps to troubleshoot i bdi ag error messages.
1. Makesureyou are using avalid base I/O address.

Runi bdi ag again. When it prompts you for values, enter your base 1/0 address,
but enter <N> for both the interrupt request line and the DMA channel. If i bdi ag
fails again, one of the following situations is occurring:

* Thebase address that you entered at thei bdi ag prompt does not match the
switch settings of the PC/104-GPIB. Check the switch settings again.

»  Another module or built-in device in your system is using the same address
space. Change the base I/O address of your PC/104-GPIB and repeat this step
using the new setting.

e Themoduleisdefective or cannot operate in your system. Complete the
Technical Support Formin Appendix B, Customer Communication, and contact
National Instruments.

2. Makesureyou are using avalid interrupt request line.

Runi bdi ag again. When it prompts you for values, enter the valid base 1/0
address as determined in Step 1, the interrupt request line, and <N> for the DMA
channel. If i bdi ag fails, one of the following situationsis occurring:

e Theinterrupt request line that you entered at thei bdi ag prompt does not
match the jumper setting of the PC/104-GPIB. Check the jumper setting again.

*  Another module or built-in device in your system is using the same interrupt
request line. Change the interrupt request line of the PC/104-GPIB and repeat
this step using the new setting.

* ThePC/104-GPIB isinstalled in an 8-bit stack, and you are using an invalid
interrupt request line. If the PC/104-GPIB isinstalled in an 8-bit stack, you can
only useinterrupt lines 3, 4, 5, 6, 7, or None. Verify theinterrupt line setting.

»  Themoduleis defective or cannot operate in your system. Complete the
Technical Support Formin Appendix B, Customer Communication, and contact
National Instruments.

3. Makesureyou areusing avalid DMA channel.
Runi bdi ag again. When it prompts you for values, enter the valid base I/O
address and interrupt request line as determined in Steps 1 and 2, and enter the
current DMA channel. If i bdi ag fails, one of the following situations is occurring:

 The DMA channel that you entered at the i bdi ag prompt does not match the
jumper setting of the PC/104-GPIB. Check the jumper setting again.
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*  Another module or built-in device in your system is using the same DMA
channel. Change the DMA channel of the PC/104-GPIB and repeat this step
using the new setting.

« ThePC/104-GPIB isinstalled in an 8-bit stack, and DMA isenabled. |If the

PC/104-GPIB isinstalled in an 8-bit stack, DMA must be disabled. Always
select <N> for the DMA channel.

e Themoduleisdefective or cannot operate in your system. Complete the

Technical Support Formin Appendix B, Customer Communication, and contact
National Instruments.

Run the Softwar e Diagnostic Program

To verify and test the hardware and software installation, run the i bt est software
diagnostic program that came with your NI-488.2 software. Thei bt est programisan
NI-488.2 application that makes calls to the driver just as your application does.

Follow these stepstoruni bt est :

1. Disconnect any GPIB cables.

2. Go to the directory where the software isinstalled (for example, c: \ at - gpi b).

3. Enter the following command:

i bt est
If i bt est completeswith no errors, you have installed the NI-488.2 software correctly.
If i bt est returnsan error message, refer to the next section for troubleshooting
instructions.
Troubleshooting ibtest Error M essages
The following sections explain common error messages generated by i bt est .

Note: Inthefollowing paragraphs, gpi bx refersto module gpi b0, gpi b1,
gpi b2, or gpi b3 asappropriate.
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Presence Test of Software Components

Thei bt est program tests for the presence of theni - pnp. i ni . If ni - pnp.ini is
not located in the root of the boot drive, i bt est displaysthe following error message:

An unexpected ERROR occurred:
Unable to locate NI-PNP.INl in the root of drive c:.
Try rebooting your conputer or reinstalling the N -488.2
sof tware.

If you get this error message, try rebooting your system and running i bt est again. If
you get the same message, you must reinstall the NI-488.2 software.

Presence Test of Driver

Thei bt est program tests for the presence of the NI-488.2 driver. i bt est displays
the following message if it detects a problem:

<<< No handl er present for GPIBx. >>>

If this message appears, make sure that the GPIB driver isinstalled. To make sure that
the driver is being loaded, check that the following lineisin your conf i g. sys file:

devi ce = drive:\ path\ gpib.com

where dr i ve isthe drive where the NI-488.2 softwareisinstalled (usually c: ) and
pat histhe directory path on the drive to the NI-488.2 software (for example,

at - gpi b).

Presence Test of Module

The following error message appearsif gpi bx isnot installed or if the software is not
configured properly:

<<< No board present for GPIBx. >>>
If this message appears, you could have one of the following situations:

*  Themodule might not be properly configured. Runi bconf to verify the hardware
settings. Refer to the Configure the Hardwar e section of Chapter 2, Hardware
Configuration and Installation, for more information.

»  The module might not be properly installed. Refer to the Install the Hardware

section of Chapter 2, Hardware Configuration and Installation, for more
information.
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GPIB Cables Connected

The following error message appears if a GPIB cable is connected to the PC/104-GPIB
whenyouruni bt est:

Call (25) "ibend " "' failed, ibsta (0x134) not what was expected
(0x8130)

Call (25) "ibcnd " "' failed, expected ibsta (0x100) to have the
ERR bit set.

Disconnect all GPIB cables before trying the test again.

ULI Driver Loaded

If you try to use NI-488 functions or NI1-488.2 routines or run i bt est with the ULI
driver ul i . comloaded, the following error message appears and your system might
lock up.

Syntax Error
While the ULI driver isloaded, you cannot use the standard NI-488 functions or NI-488.2
routines. Reboot your system so that the ULI driver is not loaded. If your

aut oexec. bat fileloadsul i . com change thelinethat loadsul i . comto a
comment before rebooting your system.

Common Questions

Which NI-488.2 software (DOS or Windows) do | need toinstall?
If you want to run a GPIB application under DOS, install the NI-488.2 software for DOS.

If you want to run a GPIB application in Windows, you must install the NI1-488.2
software for Windows.

Can | havethe NI-488.2 software for DOS and Windowsdriversinstalled at the
sametime?

Y es, there is nothing wrong with installing both. However, it is better not to use them at
the same time.

How can | determine which version of the NI-488.2 software | haveinstalled?

Run the GPI BI nf o utility. If you run GPI Bl nf o without specifying any parameters, it

returns information about the version of the NI-488.2 software currently installed. For
more information about GPI Bl nf o, refer to the NI-488.2 User Manual for DOS.
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What should | doif i bdi ag or i bt est failswith an error?

Refer to the troubleshooting sections of this chapter for specific information about what
might cause these teststo fail.

When should | usei bi c?

You canusei bi c totest and verify instrument communication, troubleshoot problems,
and develop your application program. For more information about i bi c, refer to
Chapter 5, ibic—Interface Bus Interactive Control Utility, in the NI-488.2 User Manual
for DOS.

How do | use an NI-488.2 language interface?

For information about using NI1-488.2 language interfaces, refer to Chapter 3, Developing
Your Application, in the NI-488.2 User Manual for DOS.

What information should | have before| call National I nstruments?

When you call National Instruments, you should have the results of the diagnostic tests

i bdi ag andi bt est and the output from GPI Bl nf 0. Also, make sure you have filled
out the configuration form in Appendix B, Customer Communication.
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Using Your NI-488.2 Software

This chapter introducesthei bi c utility and lists some programming considerations.

I ntroduction toibic

You canusei bi c, the Interface Bus Interactive Control utility, to enter NI-488 functions
and NI-488.2 routines interactively and see the values returned by the function calls.
Without writing an application, you can usei bi ¢ to do the following:

* Verify GPIB communication with your device quickly and easily.

* Learn the NI-488 functions and NI-488.2 routines before you write your application.
e Become familiar with the commands of your device.

* Receive datafrom your GPIB device.

e Troubleshoot problems with your application.

For more information about i bi c, refer to the NI-488.2 User Manual for DOS.

General Programming Considerations

Asyou begin developing your NI-488.2 application, remember the following points:

* You must link the language interface library with your compiled source code.

* You must include the header filein your source code.

For information about choosing a programming method, developing your application, or
compiling and linking, refer to the NI-488.2 User Manual for DOS. For detailed

information about each NI-488 function and NI-488.2 routine, refer to the
NI-488.2 Function Reference Manual for DOS/Windows.
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Appendix A
Har dwar e Specifications

This appendix describes the characteristics of the PC/104-GPIB and the recommended
operating conditions.

Table A-1. Electrical Characteristics

Characteristic Specification

Maximum GPIB Transfer Rates

3-wire (IEEE 488) 1.5 Mbytes/s*

High Speed (H$488) 1.6 Mbytes/s*
Power Requirement +5VDC 50mA Typica
(from PC/104 1/O channel) 120 mA Maximum
*  Actual speed may vary considerably from speed shown because of

system and instrumentation capabilities.

Table A-2. Environmental Characteristics

Characteristic Specification
Operating Environment
Ambient Temperature —40°to85° C
Relative Humidity 10% to 90%, noncondensing
Storage Environment
Temperature —40°t0 85° C
Relative Humidity 5% to 90%, noncondensing

Table A-3. Physical Characteristics

Characteristic Specification
Dimensions 9.017 cm by 9.589 cm
(355in. by 3.7751in.)
[/O Connector 20 in. ribbon cable terminated with
panel-mount | EEE 488 Standard
24-pin
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Appendix B
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 aform you can
use to comment on the product documentation. Filling out a copy of the Technical
Support Form before contacting National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance around the world. In
the U.S. and Canada, applications engineers are available Monday through Friday from
8:00 am. to 6:00 p.m. (central time). In other countries, contact the nearest branch office.
Y ou may fax questions to us at any time.

Corporate Headquarters

(512) 795-8248
Technical support fax:

Branch Offices
Australia
Austria
Belgium
Canada (Ontario)
Canada (Quebec)
Denmark
Finland

France
Germany

Hong Kong
Israel

[taly

Japan

Korea

Mexico
Netherlands
Norway
Singapore
Spain

Sweden
Switzerland
Taiwan

U.K.

(512) 794-5678

Phone Number
03 9879 5166
0662 4579900
02 757 00 20
905 785 0085
514 694 8521
4576 26 00
0972572511
0148142424
0897413130
2645 3186

03 5734815
02 413091

03 5472 2970
02 596 7456
5520 2635
0348 433466
32848400
2265886

91 640 0085
08 73049 70
056 200 51 51
02 377 1200
01635 523545

© National Instruments Corp. B-1

Fax Number
03 9879 6277
0662 45 79 90 19
02 75703 11
905 785 0086
514 694 4399
4576 26 02
09 725725 55
01481424 14
089 714 60 35
2686 8505

03 5734816
02 41309215
03 5472 2977
02 596 7455
5520 3282
0348 430673
328486 00
2265887

91 640 0533
08 7304370
056 200 51 55
02 737 4644
01635 523154
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or
hardware, and use the completed copy of thisform as areference for your current
configuration. Completing this form accurately before contacting National |nstruments
for technical support helps our applications engineers answer your questions more
efficiently.

If you are using any National Instruments hardware or software products related to this

problem, include the configuration forms from their user manuals. Include 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 adaptersinstalled
Hard disk capacity MB Brand

Instruments used

National Instruments hardware product model

Revision

Configuration

National Instruments software product

Version

Configuration

(continues)



The problemis

List any error messages

The following steps will reproduce the problem




PC/104-GPIB Hardwar e 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 areference for your current configuration.

National I nstruments Products

«  PC/104-GPIB Model (16-bit or 8-bit)

* PC/104-GPIB Revision

* NI-488.2 Software Revision Number on Distribution Disk

*  Programming Language Interface Revision

»  Shield Ground Connected to Logic Ground (yes or no)

e Board Settings

Base /O Interrupt DMA
Address Level Channel
gpi bo
gpi bl
gpi b2
gpi b3

Other Products

e Computer Make and Model

*  Microprocessor

»  Clock Frequency

* Typeof Video Module Installed

e  8-bit or 16-bit Stack

e DOSVersion




Application Programming Language (BASICA, Microsoft C, and so on)

Other Modulesin System

Base |/O Addresses of Other Modules

Interrupt Levels of Other Modules

DMA Channels of Other Modules




Documentation Comment Form

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

Title  Getting Started with Your PC/104-GPIB and the NI1-488.2™" Software
for DOS

Edition Date: May 1997
Part Number: 370917A-01

Please comment on the compl eteness, 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
Austin, TX 78730-5039

Fax to: Technical Publications
National Instruments Corporation
(512) 794-5678



Prefix M eaning Value
m- milli- 103
c centi- 1072
k- kilo- 103
M- mega- 106

° degrees

% percent

A amperes

ANS| American National Standards I nstitute

ASIC application-specific integrated circuit

C Celsius

CPU central processing unit

DMA direct memory access

FCC Federal Communications Commission

GPIB General Purpose Interface Bus

hex hexadecimal

Hz hertz

|IEEE Ingtitute of Electrical and Electronic Engineers

in. inches

/10 input/output

IRQ interrupt request

m meters

MB megabytes of memory

PC personal computer

RAM random-access memory

S seconds

VDC volts direct current

© National Instruments Corp. G-1 PC/104-GPIB for DOS
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