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Copyright 
Copyright 2000 CONTEC Co., LTD.  ALL RIGHTS RESERVED 

No part of this document may be copied or reproduced in any form 
by any means without prior written consent of CONTEC Co., LTD.   
 

CONTEC Co., LTD. makes no commitment to update or keep 
current the information contained in this document.  The 
information in this document is subject to change without notice. 
 

All relevant issues have been considered in the preparation of this 
document.  Should you notice an omission or any questionable 
item in this document, please feel free to notify CONTEC Co., 
LTD. 
 

Regardless of the foregoing statement, CONTEC assumes no 
responsibility for any errors that may appear in this document nor 
for results obtained by the user as a result of using this product. 

 

Trademarks  
MS, Microsoft, MS-DOS and Windows are trademarks of Microsoft 
Corporation.  Other brand and product names are trademarks of 
their respective holder. 
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Product Configuration 
･ GP-IB(PC)L Board …1 
･ User's Guide (this booklet)…1 
･ Warranty Certificate…1 
･ Serial number label…1 
 

Unpacking: 

This card is specially packed in an anti-static bag to prevent damage 
in shipping.   
 

Check the contents to make sure that you have everything listed 
above.  If you do not have all the items, contact your distributor 
or CONTEC group office where you purchased.   

 

Note! 

Do not remove the board from its protective packaging until the 
computer case is open and ready for installation.  Electrical static 
can cause damage to electrical components.   



 Introduction 

GP-IB(PC)L iii 

Table of Contents 
Copyright............................................................................i 
Trademarks ........................................................................i 
Product Configuration ......................................................ii 

1. Introduction .....................................................................1 
Features ........................................................................2 
Limited Three-Year Warranty......................................3 
How to Obtain Service..................................................3 
Liability .........................................................................3 
Handling Precautions...................................................4 
About the Manual .........................................................5 

2. Setup ................................................................................7 
Component Locations .......................................................7 
Setting I/O Addresses .......................................................8 

Notes..............................................................................8 
Setting Method .............................................................9 

Setting the Interrupt Level ............................................10 
Note .............................................................................10 
Setting method............................................................10 

Setting the DMA Channel .............................................. 11 
Note ............................................................................. 11 
Setting method............................................................ 11 

3. Connecting External Devices ........................................13 
Interface Connector ........................................................13 
Connecting Cables ..........................................................14 

4. System Reference...........................................................15 
Specification ....................................................................15 
Block Diagram.................................................................17 

5. Appendix.........................................................................19 
A. Interrupts on the PC/AT Series .................................19 

Interrupt Levels and Interrupt Vectors.....................20 
B. DMA Channel .............................................................23 



Introduction  

GP-IB(PC)L iv 

C. Mounting the GP-IB(PC)L Board..............................24 
Preparation .................................................................24 
Plugging the expansion board....................................24 

6. Index ............................................................................27 



 Introduction 

GP-IB(PC)L v 

List of Figures 
Figure 2.1. Component Locations................................................. 7 
Figure 2.2. Recommended I/O Addresses..................................... 8 
Figure 2.3. I/O Address Setting..................................................... 9 
Figure 3.1. Interface Connector .................................................. 13 
Figure 3.2. Pin Assignments of Interface Connector .................. 13 
Figure 4.1. Block Diagram.......................................................... 17 
Figure 5.1. Interrupt Controllers ................................................. 20 

 

List of Tables 
Table 2.1.  Example of I/O address range ....................................... 9 
Table 4.1.  Specification of GP-IB(PC)L...................................... 15 
Table 4.2.  Interface Functions ...................................................... 16 
Table 5.1.  Addresses and Vectors Assigned in Interrupt Vector 

Table............................................................................ 22 
Table 5.2.  DMA Channels ............................................................ 23 



Introduction  

GP-IB(PC)L vi 

 
 



 Introduction 

GP-IB(PC)L 1 

1. Introduction 
Thank you for purchasing this GP-IB(PC)L board. 

The GP-IB(PC)L is a ISA bus compliant interface board that 
conducts parallel transmissions with an external unit that has a 
GPIB interface.  This board is installed in the personal computer's 
ISA bus expansion slot. 

The GP-IB(PC)L requires driver software.  Check the required one 
specified below and purchase it separately from the board. 

Read this manual carefully to set up the board, connect it to an 
external device, and create application programs correctly to 
construct your desired system. 

Separately sold support software 

For PC/AT compatible machines: 
 SUPPORT-PAC(PC)202 (for MS-DOS) 

 API-PAC(W32) (Windows 98, Windows 95, 
Windows NT, Windows 2000) 

 ACX-PAC(W32) (Windows 98, Windows 95, 
Windows NT, Windows 2000) 

* No driver is provided for Windows 3.1 (16 bits). 
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Features 
･ Because this interface complies with the IEEE-488.2 standard, it 

can exchange signals with external devices prescribed by this 
standard. 

･ Conforming to the IEEE-488.2 standard, the GP-IB(PC)L can 
exchange signals with a variety of external devices compliant 
with the standard. 

･ The board can use the CONTEC FPGA (μPD7210C compatible) 
as a GPIB controller for long-term stable supply. 

･ The board can send and receive data at a transfer rate of up to 
about 120K bytes per second (up to about 400K bytes per second 
via DMA).  The DMA channel is set by software. 

･ Slave-side interrupts (IRQ9 to IRQ15) are available. 
･ The IRQ is set by software, eliminating the need for setting by 

hardware. 
･ The timer function accessible to the application is provided, 

enabling timing monitoring even in the Windows environment. 
･ The IFC and SRQ line read functions are available, enable the 

application to execute their respective processes.  (The IFC latch 
function is provided). 
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Limited Three-Year Warranty 
CONTEC Interface boards are warranted by CONTEC Co., LTD. to 
be free from defects in material and workmanship for up to three 
years from the date of purchase by the original purchaser. 

Repair will be free of charge only when this device is returned 
freight prepaid with a copy of the original invoice and a Return 
Merchandise Authorization to the distributor or the CONTEC group 
office, from which it was purchased. 

This warranty is not applicable for scratches or normal wear, but 
only for the electronic circuitry and original boards.  The warranty 
is not applicable if the device has been tampered with or damaged 
through abuse, mistreatment, neglect, or unreasonable use, or if the 
original invoice is not included, in which case repairs will be 
considered beyond the warranty policy.   

How to Obtain Service 
For replacement or repair, return the device freight prepaid, with a 
copy of the original invoice.  Please obtain a Return Merchandise 
Authorization Number (RMA) from the CONTEC group office 
where you purchased before returning any product.   

* No product will be accepted by CONTEC group without the 
RMA number.   

Liability 
The obligation of the warrantor is solely to repair or replace the product.  
In no event will the warrantor be liable for any incidental or 
consequential damages due to such defect or consequences that arise 
from inexperienced usage, misuse, or malfunction of this device.   
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Handling Precautions 
Take the following precautions when handling this board. 

･ Do not strike or bend the board. Doing so could damage the 
board. 

･ Do not modify the board.  CONTEC will bear no responsibility 
for any problems, etc., resulting from modifying this board. 

･ Do not touch the board's metal plated terminals (edge connector) 
with your hands.  Doing so could cause connection malfunctions. 
If the terminals are touched by someone's hands, clean the 
terminals with industrial alcohol. 

･ There are switches on the board that need to be set in advance.  
Be sure to check these before installing the board. 

･ Only set the switches and jumpers on the board to the specified 
settings.  Doing otherwise would cause trouble. 

･ Only connect the board's connectors to the specified signals. 
Doing otherwise could cause trouble. 

･ Install the board in the computer's ISA expansion slot. 
･ Do not install or remove the board to or from the slot while the 

computer's power is turned on.  Doing so could cause trouble. 
Be sure that the personal computer or the I/O expansion unit 
power is turned off. 

･ The sum of the power consumed by the boards installed in the 
personal computer's ISA bus expansion slots cannot be larger than 
the personal computer's allowable power supply capacity.  If the 
boards' power sum is larger than this capacity, trouble could 
occur. 
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About the Manual 
This manual consists of the following chapters : 

Chapter 1 Introduction 
 
Chapter 2 Setup 
 This chapter explains the switch settings and 
 port setting method required for using this product. 

Chapter 3 Connecting to External Devices 
 This chapter explains how to connect to 
 external devices and the precautions to take 
 when making the connections. 

Chapter 4 System Reference 
 This chapter contains the specifications for 
 this product. 

Chapter 5 Appendix 

Chapter 6 Index 
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2. Setup 
Component Locations 

Figure 2.1. Shows the names of major parts on the GP-IB(PC)L 
board. 

Note that the switch setting shown below is the factory default. 

1 2 3 4 5 6 7 8

O F F
SW2

● I/O address setting switches (SW1, SW2)

1 2 3 4 5 6 7 8

O F F

SW1

GP-IB(PC)L

● Interface connector
  (CN1)

 
Figure 2.1. Component Locations 
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Setting I/O Addresses 
This board is an I/O device controlled by input/output instructions 
from by the personal computer.  I/O devices include those built-in 
the personal computer and expansion boards.  I/O addresses are 
numbers for distinguishing individual I/O devices.  The I/O 
address assigned to each I/O device is a four-digit hexadecimal 
number, such as 0300H, used to identify that I/O device. 

In general, each expansion board is controlled by using a range of 
consecutive I/O addresses.  Of these consecutive I/O addresses, 
the first value is the I/O base address of the expansion board. 
This board uses consecutive I/O addresses for the two ports. 

Notes 
The PC/AT and compatibles operate hardware devices by executing 
I/O instructions on I/O address in a range of [0000H to FFFFH].  
On these PCs, however, specific I/O addresses are used or reserved 
by the system for the CRT, keyboard, and other controls as shown 
in the address map found in their technical manual.  That is, the 
user cannot uses these system-assigned I/O addresses. 
Although I/O addresses available to the user are limited, CONTEC 
recommends the ranges of I/O addresses listed in Figure 2.2. for use 
by this board. 

Recommended I/O addresses
*300H to *31FH
*700H to *71FH
*B00H to *B1FH
*F00H to *F1FH    (* :  Any value from 0 to F)

 
Figure 2.2. Recommended I/O Addresses 

Although these recommendations specify the three low-order digits 
of each I/O address (in hexadecimal), you can select the high-order 
digit freely from among 0 to F. 
If your PC uses more than one expansion board, the I/O address 
range occupied by each board must not overlap that for another. 
If a LAN board has been installed on your PC, 300H to 31FH have 
already been used for the board.  Be careful not to assign an I/O 
address range to this board, which conflicts with the I/O address 
range for the LAN board. 
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Setting Method 
Use the on-board DIP switches (SW1 and SW2) to set the I/O base 
address of this board.  Individual bits in the SW1 and SW2 
correspond to the 16 high-order bits (A15 to A0) in the I/O base 
address.   

The ON and OFF states of bits in the SW1 and SW2 correspond to 
the binary values of "1" and "0" in the I/O base address, 
respectively. 

A7 A6 A5 A4 A3 A2 A1 A0

Binary
Hexadecimal

0 0 0 0
0

0 0 1 1
3

0 0 0 0
0

0 0 0 0
0

A15 A14 A13 A12 A11 A10 A9 A8

1 2 3 4 5 6 7 8

O F F

SW1

1 2 3 4 5 6 7 8

O F F

SW2

 
Figure 2.3. I/O Address Setting 
 

Figure 2.3. shows an I/O base address setting of 0300H, assigning 
the I/O address range specified in Table 2.1. to this board. 

Table 2.1.  Example of I/O address range 
Functions to be used  General-purpose I/O function

I/O addresses  0300H to 031FH

to be occupied

(32 ports)  
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Setting the Interrupt Level 
Using software, select whether the GP-IB(PC)L board uses 
interrupts and, if so, set the interrupt level (IRQ) to be assigned to 
the board. 

Note 
All pieces of CONTEC driver software use interrupts. 

Set an interrupt level for this board, which has not been assigned to 
any other device. 

Setting method 
There is no on-board control for IRQ setting. 

Set the interrupt level to be used for the driver software. 

Assignable interrupt levels are IRQ3 to IRQ7, IRQ9 to IRQ12, 
IRQ14, and IRQ15. 
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Setting the DMA Channel 
Using software, select whether the GP-IB(PC)L board uses DMA 
transfer and, if so, set the DMA channel to be assigned to the board. 

Note 
Set a DMA channel for this board, which has not been assigned to 
any other device. 

Setting method 
There is no on-board control for DMA channel setting. 

Set the DMA channel to be used for the driver software. 

Assignable DMA channels are CH1 to CH3. 
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3. Connecting External Devices 
Interface Connector 

To connect an external device to this board, plug the cable from the 
device into the interface connector (CN1). 

On-board connector ：555139-2(AMP)
Applicable connector ：GP-IB cable (IEEE-488 rated)

CN1

1

12 24

13

 
Figure 3.1. Interface Connector 

 

 
Figure 3.2. Pin Assignments of Interface Connector 
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Connecting Cables 
(1) Up to 15 interfaces (external devices) can be connected to a 

single system. 

(2) The maximum cable length for connecting a group of devices 
on a single bus system is [2m x (number of devices)] or 20m, 
whichever is shorter.  (JIS C 1901-1987) A sample system 
connection is described below. 
･ When the total number of devices is 2 

2m x (number of devices = 2) < 20 Therefore, the 
maximum cable length for the entire system is 4m 

･ When the total number of devices is 15 
2m x (number of devices = 15) > 20 Therefore, the 
maximum cable length for the entire system is 20m 

Special cable (for GPIB) is available separately as an option 
(type PCN-02 or PCN-04). 

(3) Do not allow cable connections for the system to form a loop. 

 
(4) Disconnect the cable from devices whose power is off due to 

device failure or other reasons. 

(5) When turning on power, turn on the power for talkers and 
listeners before turning on the power of the controller. 

(6) Do not disconnect cables or devices in the middle, short 
connections, or turn power ON/OFF needlessly as doing so 
will cause operations to stop, resulting in an error and/or 
system trouble. 

(7) A listener message cannot be sent from a talker unless an 
address specification for both the talker and listener has been 
made by the controller. 
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4. System Reference 
Specification 

Table 4.1.  Specification of GP-IB(PC)L 

Number of channel 1 channel
Conforms to IEEE-488.1, 488.2(GPIB)standards

Transfer format 8-bit parallel, 3-wire handshake system
Transfer rate 400Kbyte/sec Max.
Signal logic Negative logic

L level : 0.8V or less
H level : 2.0V or more

Interrupt 1 interrupt (IRQ3~7, 9~12, 14~15)
Total cable length 20m Max.
Cable length between device 4m Max.  *1
Connectable number of device Max. 15 devices
I/O address 32 ports
Consumed current +5VDC  350mA Max.
Operating conditions 0～50°C, 20～90%（no condensation）
External dimensions 160.0x107.0x18.5mm
Weight 130g

*1    For details, see item (2) in Chapter3, "Connecting Cables".

Item Specifications

 

Board Dimensions 

160.0

10
7.

0

[mm] 
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Table 4.2.  Interface Functions 

SH1 Source handshake functions
AH1 Acceptor handshake functions
T6 Basic talker, serial polling, MLA talker release
L4 Basic listener MTA listener release
TE0 No extended talker functions
LE0 No extended listener functions
SR1 Service request function
RL1 Remote function
DC1 Device clear function
DT1 Device trigger function
PP1 Configuration by remote message
C1 System controller function
C2 IFC send, controller in-charge
C3 REN send
C4 Response to SRQ
C26 Interface message send, parallel polling

Code Function
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Block Diagram 

 
Figure 4.1. Block Diagram 



System Reference  

GP-IB(PC)L 18 

 



 Appendix 

GP-IB(PC)L 19 

5. Appendix 
A. Interrupts on the PC/AT Series 

Some boards provided by CONTEC can use the interrupt function 
of the PC.  If you use these boards to use the interrupt function, 
refer to the information in this appendix for appropriate interrupt 
servicing. 

The PC/AT and compatibles provides interrupt signals at interrupt 
levels of IRQs 3 to 7, 9 to 12, 14, and 15.  (The XT bus machines 
supports IRQs 2 to 7.) 

Although expansion bus interrupt levels are assigned to individual 
peripheral devices, expansion boards can use other interrupt levels 
not occupied on the system. 

Note that appropriate processing is required for setting up of the PC 
environment, restoring the interrupt environment, and for response 
in interrupt handlers before you can use the interrupt function of the 
PC/AT or compatible. 
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Interrupt Levels and Interrupt Vectors 

Interrupt Levels 

The PC/AT and compatibles have a master/slave configuration with 
two interrupt controllers (8259).  As illustrated in Figure 5.1., 
expansion bus IRQs 3 to 7 are assigned on the master side while 
IRQs 9 to 12, 14, and 15 are assigned on the slave side.  Since 
programs using the interrupt function control the interrupt 
controllers, processing is different depending on each interrupt level 
and between the master and slave sides. 

CPU IRQ IRQ0
IRQ1
IRQ2
Expansion bus IRQ3
Expansion bus IRQ4

8259 (master side)

IR  0 IRQ0
IRQ1
IRQ2

Timer
Keyboard

<Serial port 2>
<Serial port 1>
<Parallel port 2>
<Floppy disk drive>
<Parallel port 1>

Note :  Devices in angle brackets < > are standard peripheral devices to
            which expansion bus interrupt levels are assigned.

8259 (slave side)

IRQ IRQ8

IRQ13

Real-time clock
 <Software interrupt>

<Mouse>
<Math coprocessor>
<Hard disk drive>
<Reserved>

<Reserved>

Expansion bus IRQ5
Expansion bus IRQ6
Expansion bus IRQ7

Expansion bus IRQ9
Expansion bus IRQ10
Expansion bus IRQ11
Expansion bus IRQ12

<Reserved>

IR  1
IR  2
IR  3
IR  4
IR  5
IR  6
IR  7

IR  0
IR  1
IR  2
IR  3
IR  4
IR  5
IR  6
IR  7

Expansion bus IRQ14
Expansion bus IRQ15

 
Figure 5.1. Interrupt Controllers 
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Notes! 

･ On the PC/AT and compatibles, the board can use IRQ9 but 
cannot use IRQ2. 

･ The interrupt controller accepts an interrupt at the rising edge 
from the LOW to HIGH level of the interrupt request signal 
from the board. 

･ Those interrupt levels cannot be used which have already been 
used for internal components of the PC or its peripheral 
devices. 

･ Different boards cannot share the same interrupt level. 
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Interrupt Vectors 

Interrupt levels and their respective interrupt service routines are 
associated with each other in an interrupt vector table.  The vector 
table is 1K byte, starting at the low-order address (zero address) in 
memory.  Each vector in the table contains the 4-byte starting 
address of an interrupt service routine.  Table 5.1. below lists the 
addresses and vector numbers assigned for interrupt controllers in 
the interrupt vector table. 

Table 5.1.  Addresses and Vectors Assigned in Interrupt Vector 
Table 

Address Vector No.

 0020H  to 0023H 08H  Timer (IRQ0)

 0024H  to 0027H 09H  Keyboard (IRQ1)

Master side  0028H  to 002BH 0AH (IRQ2)

 002CH  to 002FH 0BH  Serial port 2 (IRQ3)

 0030H  to 0033H 0CH  Serial port 1 (IRQ4)

 0034H  to 0037H 0DH  Parallel port 2 (IRQ5)

 0038H  to 003BH 0EH  Floppy disk drive (IRQ6)

 003CH  to 003FH 0FH  Parallel port 1 (IRQ7)

 01C0H  to 01C3H 70H  Real-time clock (IRQ8)

 01C4H  to 01C7H 71H  Software interrupt (IRQ9)

 01C8H  to 01CBH 72H  Reserved (IRQ10)

Slave side  01CCH  to 01CFH 73H  Reserved (IRQ11)

 01D0H  to 01D3H 74H  Mouse (IRQ12)

 01D4H  to 01D7H 75H  Math coprocessor (IRQ13)

 01D8H  to 01DBH 76H  Hard disk drive (IRQ14)

 01DCH  to 01DFH 77H  Reserved (IRQ15)

Application
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B. DMA Channel 
The GP-IB(PC)L board can use DMA channels on the main unit of 
your PC.  The board can use DMA channels DMA0 to DMA3 if 
your PC is an XT-bus machine or DMA0 to DMA7 if it is an 
AT-bus machine. 

Table 5.2.  DMA Channels 

Channel Device used

1 Available to user

2 FDD

3 Available to user
 

Note! 

Data cannot be transferred via DMA when the MS-DOS EMM 
driver is used. 
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C. Mounting the GP-IB(PC)L Board 
Although expansion boards accept many different types of boards, 
the same mounting procedure is used for all expansion slots and 
boards. 

Preparation 
(1) Turn the power switch off. 

(2) Pull the power plug of the main unit from the wall outlet. 

Plugging the expansion board 
(1) Remove the screws fastening the top cover, then remove the 

cover.  When loosening the screws, use the appropriate type 
of screwdriver that fits the screw head. 
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(2) Remove the screw fastening the bracket for the slot into which 
you want to plug the expansion board, then remove the bracket 
from the rear panel. 

 

(3) Insert the board into the slot with the component side facing to 
the right. 

(4)  After inserting the board fully, tighten the removed screw to 
fasten the board to the real panel. 

 



Appendix  

GP-IB(PC)L 26 

(5) After plugging all the required expansion boards, put the board 
stopper bracket across the chassis.  The stopper made of 
rubber serves as a shock absorber for anchoring the boards. 

 

Note! 

Some expansion boards prevent the stopper bracket 
from being used. 

 

(6) Screw the stopper bracket onto the chassis.  Adjust knobs on 
the bracket until the rubber shock absorber secures each 
expansion board. 

(7) Attach the cover back in place and screw it as it were before. 
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