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1

Introduction

The ACL-7124 : 24-bit Digital I/O board is a parallel Digital I/O
board for IBM PC/XT/AT or compatibles in industrial applications.
It is fully hardware and software compatible with Advantech
PCL-724.

This board emulates one industry standard 8255 Programmable
Peripheral Interface (PPI) chip, it offers 3 por

 subdivided into 2 nibble-wide ( 4-bit) ports - PC
Upper and PC Low. One 50-pin male ribbon connector comes
equipped with the ACL-7124. In addition, two 20-pin connectors,
which are corresponding to the 50-pin connector, are also
supported for 16-bit digital I/O daughter boards, such as ACLD-
782 and ACLD-785.

The ACL-7124 is programmed using simple 8-bit I/O port
commands ( inport and outport) or an ACLS-DLL1: digital I/O
software driver for high level C language or Windows
applications.
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1.1 Features

The ACL-7124 24-Bit Parallel Digital I/O Board provides the
following advanced features:

• 24 TTL/DTL compatible digital I/O lines

• Emulates one industry standard mode 0 of 8255 PPI

• Buffered circuits for higher driving

• Direct interface with OPTO-22 compatible I/O module

• Programmable interrupt handling

• Output status readback

• Fully hardware and software compatible with Advantech PCL-
7124

1.2 Applications :

• Programmable mixed digital input & output

• Industrial monitoring and control

• Digital I/O control

• Contact closure, switch/keyboard monitoring

• Connects with OPTO-22 compatible modules

• Useful with A/D and D/A  to implement a data acquisition  &
control system
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1.3 Specifications:

I/O channels 24

Input Signal

Output Signal

Operating
Temperature

° °

Storage Temperature ° °

Humidity

I/O Connector

Bus

IRQ Level

I/O port address

Power Consumption

Transfer Rate

Size
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2

Installation

This chapter describes how to install the ACL-7124. At first, the
contents in the package and unpacking information that you
should be careful are described.  The DIP switch and jumper
settings for the ACL-7124's base address, interrupt IRQ level
and interrupt mode and status are also specified.

2.1 What You Have

In addition to this User's Manual, the package includes the
following items:

•    ACL-7124 24-bit Parallel Digital I/O Card

•    Manual & Software Utility CD

If any of these items is missing or damaged, contact the dealer
from whom you purchased the product. Save the shipping
materials and carton in case you want to ship or store the
product in the future.
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2.2 Unpacking

Your ACL-7124 card contains sensitive electronic components
that can be easily damaged by static electricity.

The card should be done on a grounded anti-static mat.  The
operator should be wearing an anti-static wristband, grounded at
the same point as the anti-static mat.

Inspect the card module carton for obvious damage. Shipping
and handling may cause damage to your module. Be sure there
are no shipping and handing damages on the module before
processing.

After opening the card module carton, exact the system module
and place it only on a grounded anti-static surface component
side up.

Again inspect the module for damage. Press down on all the
socketed IC's to make sure that they are properly seated. Do this
only with the module place on a firm flat surface.

Note : DO NOT APPLY POWER TO THE CARD IF IT HAS BEEN
DAMAGED.

You are now ready to install your ACL-7124.
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2.3 ACL-7124's Layout

BASE ADDRESS

A8 A7 A6 A5 A4 A3 A2  

SW1

CN1

DIS
PGM
EN

2
3
4
5
6
7

1  2  3

J1 J2

7124 - 24 DIO CARD REV.A2

J3

CN2

CN3

Figure 2.1 ACL-7124's Layout
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2.4 Jumper and DIP Switch Description

You can change the ACL-7124's base address and interrupt by
setting DIP switches and jumpers on the card. The card's
jumpers and switches are preset at the factory.  Under normal
circumstances, you should not need to change the jumper
settings.

A jumper switch is closed (sometimes referred to as "shorted"
with the plastic cap inserted over two pins of the jumper). A
jumper is open with the plastic cap inserted over one or no pin(s)
of the jumper.

2.5 Base Address Setting

The ACL-7124 requires 4 consecutive address locations in I/O
address space.  The base address of the ACL-7124 is restricted
by the following conditions.

1. The base address must be within the range Hex 200 to
Hex 3FF.

2. The base address should not conflict with any PC
reserved I/O address. ( refer to Appendix A)

 The address setting of the ACL-7124 is described in Table 2.3.

BASE  ADDR = 0x 2C0.

1 2 3 4 5 6    7    8

ON

SW1:

A8 A7 A6 A5 A4 A3  A2  

X

OFF

Figure 2.3 Default DIP switch setting
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I/O port
address(hex)

1
A8

2
A7

3
A6

4
A5

5
A4

6
A3

7
A2

8
--

 200-203 0
(ON)

1
(ON)

1
(ON)

0
(ON)

0
(ON)

0
(ON)

0
(ON)

X

:
:

(*) 2C0-2C3 0
(ON)

1
(OFF)

1
(OFF)

0
(ON)

0
(ON)

0
(ON)

0
(ON)

X

:
:

 3F8-3FB 1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

0
(ON)

X

3FC-3FF 1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

1
(OFF)

X

 (*) : default setting
  X   : Don't care
  ON = 0 ; OFF = 1
  A2, ..., A8 are corresponding to address lines of ISA bus.
  A9 is always 1 (OFF).

Table 2.1 Base Address Table

How to Define a Base Address for the ACL-7124 ?

2.6 Interrupt Setting
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The ACL-7124 provides 6 interrupt requests IRQ 2, 3, 4, 5, 6,
and 7, which could be set for hardware interrupt generated by,
I/O line,  PC0 of Port C. The IRQ level is set by jumper J1, refer
to figure 2.1 for its location.

IRQ
 2 
 3
 4
 5
 6
 7   

Interrupt level : IRQ2

J1
Default

One of the three interrupt status of the ACL-7124 ( DIS, PGM,
and EN) should be set by jumper J2, please refer to Fig 2.3. The
description of these interrupt status are :

DIS :  the interrupt capability is always disabled.
EN :  the interrupt capability is always enabled.
PGM :  programmable interrupt.

If PGM is selected as interrupt status, the interrupt will be
enabled when, I/O line, PC4 goes to TTL LOW. If the PC4 goes
to TTL HIGH, then the interrupt will be disabled.

        

J2

PGM
DIS

EN

J2 J2

DIS: Interrupt
        Disable
( default setting)

PGM : Interrupt 
           Enabled
           when PC-4 is "LOW"

E: Interrupt
    Enabled

PGM
DIS

EN
PGM
DIS

EN
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Figure 2.3 JP2 Jumper Setting

Two interrupt trigger edges : rising or falling are supported in the
ACL-7124. It is selected by jumper J3, see the Fig 2.4 below.

J3

Rising Edge Trigger
( default setting)

1  2  3

J3

Falling Edge Trigger

1  2  3

Fig 4.2 J3 jumper setting

A Summary of Interrupt Status

In ACL-7124, the interrupt trigger status are depended on jumper
J2, and J3, and, I/O lines, PC0 and PC4. All the possibility of
interrupt status are shown in the following table.

J2 J3 PC0 PC4 Interrupt Status

J2 PGM
DIS

EN

X X X No Interrupt Request

J2 PGM
DIS

EN J3
1  2  3

L -> H  X Interrupt Request

J2 PGM
DIS

EN J3
1  2  3

H -> L  X Interrupt Request
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J2 PGM
DIS

EN J3
1  2  3

L -> H  LOW Interrupt Request

J2 PGM
DIS

EN
J3

1  2  3

H -> L  LOW Interrupt Request

J2 PGM
DIS

EN X X  High No Interrupt Request

X : Don't Care
H-> L : Rising Edge  Trigger ( from High to Low)
L->H  : Falling Edge Trigger ( from Low to High)
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 2.7  Connector Pin Assignment

8255
PPI CN1  

PortA 

PortB

PortC Upper

PortC Low

CN2

CN3
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 1
 3
 5
 7
 9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49

PC 7
PC 6
PC 5
PC 4
PC 3
PC 2
PC 1
PC 0
PB 7
PB 6
PB 5
PB 4
PB 3
PB 2
PB 1
PB 0
PA 7
PA 6
PA 5
PA 4
PA 3
PA 2
PA 1
PA 0
+5V

 2
 4
 6
 8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
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1     2
3     4
5     6
7     8
9    10
11  12
13  14
15  16
17  18
19  20

PA 0
PA 2
PA 4
PA 6
PB 0
PB 2
PB 4
PB 6
GND
+5V

PA 1
PA 3
PA 5
PA 7
PB 1
PB 3
PB 5
PB 7
GND
+5V

Figure 2.6 Pin Assignment of CN2

••

1     2
3     4
5     6
7     8
9    10
11  12
13  14
15  16
17  18
19  20

PC 0
PC 2
PC 4
PC 6
NC
NC
NC
NC
GND
+5V

PC 1
PC 3
PC 5
PC 7
NC
NC
NC
NC
GND
+5V

Figure 2.6 Pin Assignment of CN3
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2.8  ACL-7124 Software Library Installation

The ACL-7124's software library supplied with ACL-7124
includes the utility software, C-language library and some
demonstration programs which can help you reduce
programming work.

1. Turn your PC's power switch on

2. Put the ADLink’s “Manual & Software Utility” CD into the
appropriate CD driver.

3. Type the commands(X indicates the CD ROM driver):

X:\> CD Software\Isa_Card\7124\DOS
X:\ Software\Isa_Card\7124\DOS> SETUP

4. An installation completed message will be shown on the
screen.

After installation, all the files of ACL-7124 Library & Utility for
DOS are stored in C:\ADLink\7124\DOS directory.
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3

 Programming

3.1 8255 Mode 0
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1 0 0 ? ? ?0 ?
1: input
0: output for Port C low nibble 

1: input
0: output for Port B 

1: input
0: output for Port C high nibble

1: input
0: output for Port A 

D7 D6 D5 D4 D3 D2 D1 D0

Config.
Value

D
4

D
3

D
1

D
0

PORT
A

PORT C
UPPER

PORT
B

PORT C
LOWER

80H 0 0 0 0 O/P O/P O/P O/P
81H 0 0 0 1 O/P O/P O/P I/P
82H 0 0 1 0 O/P O/P I/P O/P
83H 0 0 1 1 O/P O/P I/P I/P
88H 0 1 0 0 O/P I/P O/P O/P
89H 0 1 0 1 O/P I/P O/P I/P
8AH 0 1 1 0 O/P I/P I/P O/P
8BH 0 1 1 1 O/P I/P I/P I/P
90H 1 0 0 0 I/P O/P O/P O/P
91H 1 0 0 1 I/P O/P O/P I/P
92H 1 0 1 0 I/P O/P I/P O/P
93H 1 0 1 1 I/P O/P I/P I/P
98H 1 1 0 0 I/P I/P O/P O/P
99H 1 1 0 1 I/P I/P O/P I/P
9AH 1 1 1 0 I/P I/P I/P O/P
9BH 1 1 1 1 I/P I/P I/P I/P
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3.2 Register Structure

PORT SELECT ADDR. NOTE
PORT A 2C0H EMULATE AS 8255 PA

3.3  Interrupt Handling
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Self Interrupt Trigger

3.4  Programming Notes
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Output
Latch

Output
Buffer

Input
Buffer

INPUT/OUTPUT Select

External DeviceWRITE

Data From
 Data Bus

READ
To Data Bus
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3.5 Programming in C language

1. To initial I/O port

# define BASE 0x2C0 //define base address
# define CWD0 0x80 //0x80 refer to 8255 CW

    outportb( BASE + 3 , CWD);
                     // all ports as output */
    outportb( BASE + 0 , 0x00);
    outportb( BASE + 1 , 0x00);
    outportb( BASE + 2 , 0x00);
                     // PA, PB, and PC as 0x00

2. Write Data to Outport Ports

# define BASE 0x2C0 // define base address
# define PA   0x0 // Port A
# define PB   0x1 // Port B
# define PC   0x2 // Port C
# define CWD 0x80        //ALL output to 8255 CW

outportb(BASE + 3,CWD); //index to CH0 CW
outportb(BASE + PA ,0x23);// write 23H to PA
outportb(BASE + PB ,0x45);// write 45H to PB
outportb(BASE + PC ,0xfd);// write fdH to PC
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3. To Read Data from Input Ports

# define BASE 0x2C0 //define base address
# define PA   0x0 // Port A
# define PB   0x1 // Port B
# define PC   0x2 // Port C
# define CWD 0x9B //ALL input from 8255 CW 
int pa_data, pb_data, pc_data;

outportb(BASE + 3,CWD); //index to CH0 CW
pa_d = inportb(BASE + PA); // read from PA
pb_d = inportb(BASE + PB); // read from PB
pc_d = inportb(BASE + PC); // read from PC

4. To Read Back from Output Ports

# define BASE 0x2C0 //define base address
# define PA   0x0 // Port A
# define PB   0x1 // Port B
# define PC   0x2 // Port C
# define CWD  0x80 //ALL input from 8255 CW 
int pa_data, pb_data, pc_data;

outportb(BASE + 3,CWD); //index to CH0 CW
outport( BASE + PA, 0xaa); // write 0xaa to PA
pa_d = inportb(BASE + PA); // read back from PA
if( pa_d != 0xaa)
{
    printf(" PortA read back error \n");
}

outport( BASE + PA, 0xaa); // write 0xbb to PB
pb_d = inportb(BASE + PB); // read back from PB
if( pa_d != 0xbb)
{
    printf(" PortB read back error \n");
}

outport( BASE + PA, 0xcc); // write 0xbb to PC
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pc_d = inportb(BASE + PC); // read from PC
if( pa_d != 0xcc)
{
    printf(" PortC read back error \n");
}

5. A Complete Example Program for Interrupt Handling

/****************************************************/
 *  This program deno. how to generate interrupt by *
 *  the ACL-7124 itself. When you press any key, a   *
 *  beep is generated. When you press ESC key, the  *
 *  system will be quit.                            *
 *                                                  *
 *  Hardware setting :                              *
 *     Base Address : 0x2C0                         *
 *     IRQ Level    : 2   ( Jumper J1)              *
 *     Int mode     : EN  ( jumper J2)              *
 *     edge trigger : 1-2 ( rising edge)            *
 ****************************************************/

#include <stdio.h>
#include <dos.h>
#include <conio.h>

#define  IRQ2       0x0a
#define  EOI        0x20
#define  BASE_ADDR  0x2c0
#define  PA         0x00
#define  PB         0x01
#define  PC         0x02
#define  CW         0x03

void interrupt isr_7124()
{
    printf("\7");            // beep
    outportb( 0x20, EOI);    // EOI of 8259
}

main()
{
    int  mask, keyin;
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    void interrupt (*old_irq2_isr)();

    old_irq2_isr = getvect( IRQ2);
    setvect( IRQ2, isr_7124);
    mask = inportb( 0x21);

    outportb( BASE_ADDR + CW, 0x80);  // set PA, PB and PC
                                      // as output mode
    clrscr();                         // clear screen
    printf( " press <ESC> to QUIT \n");
    do
    {
       keyin = 0;
       printf(" press any key to genetate an interrupt
                except <ESC>\n");
       keyin = bioskey(0);

       outportb( 0x21, 0xbf & mask); // IRQ2 nonmasked

       outportb( BASE_ADDR + PC, 0x00);
       delay( 100);
       outportb( BASE_ADDR + PC, 0x01);

    } while( (keyin & 0xff) != 27); // QUIT when ESC pressed

    setvect( IRQ2, old_irq2_isr);   // restore old isr
    outportb( 0x21, mask);          // restore 8259 mask
}
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Appendix A. I/O Port Address Map

I/O Address Device
000-01F DMA controller 1



Product Warranty/Service  •• 27

Product Warranty/Service
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