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How to Use This Guide

This manual is designed to help you use the ACL-7225. It describes how
to operate the ACL-7225 card to meet your application requirements. It
is divided into three chapters:

®Chapter 1, "Introduction," gives an overview of the product features,
applications, and specifications.

®Chapter 2, "Installation," describes how to install the ACL-7225. The
layout of ACL-7225 is shown, the DIP switch setting for
base address, and jumpers setting for input configuration
are specified.

®Chapter 3, "Registers Format," describes the registers format and
how to program the digital input and output channels on
the ACL-7225.






Introduction

The ACL-7225 - 16-CH Relay Actuator and lIsolated D/I card is a
compact size ISA Bus card for industrial applications.

This card provides 16 relay actuators and 16 opto-isolated digital input
channels. You can use 16 on-board relays to control power switches or
ON/OFF control devices. Each relay is matched with one red LED to
reflect its ON/OFF status.

The 16 opto-isolated D/l channels are used to collect digital input data.
It is very essential to use isolated input to prevent the ground loop
problems. Each input channel is jumper selectable to either AC or DC
input control voltage. The isolation voltage is guaranteed at 1,000V, so
that common-mode voltages and voltage spikes that often occurs in
industrial environments are safety isolated form the PC and the ACL-
7225.

The digital I/O is via two 37 pin D-type connectors that project through
the computer case at the rear of the board.

1.1

Features

The ACL-7225 Relay Actuator and D/I Card provides the following
advanced features:

) 16 relay actuator outputs

16 opto-isolated AC or DC polarity-free digital inputs
LEDs to indicated the energized relays

Inputs jumpers selectable for AC_Filter/ Non-AC_Filter
1,000 V fully isolation

On-board relay driving circuits

37-pin D-type female connector
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1.2 Applications

Industrial ON/OFF control

Energy management

External high power relay driving, signal switching
Laboratory automation

Industrial automation

Switch contact status sensing, limit switch monitoring

1.3 Specifications

Relay Outputs

Relay Type: Double-Pole-Double-Throw (DPDT)

Number of Relays: 16

%R0~R4 and R8~R12 are in Form C
«R5~R7 and R13~R15 are in Form A
Contact Rating: 120VAC/ 0.5A or 24VDC 1A

Contact Type: Bifurcated

Contact Resistance: 100MQ Max.

Relay ON/OFF Time: 5 msec. typical

Coil Voltage: +12V @33mA for each relay

Isolated Inputs

Opto-lsolator: PC-814

Number of Input Channels: 16

Input Signal Type: AC (don't care polarity) or DC
Input Voltage: 5~24Vbpc or AC 50 ~1,000 Hz
Input Resistors: 1.2 KQ

Isolation Voltage: 1,000V channel-to-channel and channel-to-
ground

Response Time: 20 usec without AC Filter, 2.2 ms with AC Filter

Power Consumption

+5VDc: 310 mA typical
+12Vbc: 550 mA maximum, all relays are energized
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General Specifications

[ 1/0 Connectors: One 37-pin Female D-type connector, one 40-
pin header, an accessory is provided to converter the 40-pin
header into 37-pin D-type connector

Compatible Bus: IBM PC-AT Bus
Operating Temperature: 0° C ~ 50°C
Storage Temperature: -20° C ~ 80°C
Humidity: 5 ~ 90%, non-condensing
Dimension: 177mm(L) X 122mm(W)

1.4 Software Supporting

The ACL-7225 is programmed using simple 8-bit I/O port commands.
Users can use high level language, such as BASIC, C, or PASCAL, or
low- level language, such as assembly to program the board. For the
programming under Windows or LabView, please contact your dealer to
purchase ACLS-DLL1 or ACLD-LVIEW.

ACLS-DLLA1

For easily program the board under Windows environment, we also
provide ACLS-DLL1, which include the DLL for Windows 95/98/NT.
With ACLS-DLL1, you can use compilers such as VB, VC/C++, or Delphi.

ACLS-LVIEW

For easily link the ACL-7225 with LabView of National Instrument.
ACLS-LVIEW includes the Vis of the ACL-7225 under for Windows
3.1/95/98 and NT.
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Installation

This chapter describes how to install the ACL-7225. The following
procedures show the installation procedures:

1. Check what you have

2. Check the PCB and check the location of jumper and switch
3. Setup the jumpers according to the operation theorem

4. Installation the DOS software library if necessary

2.1 What You Have
In addition to this User's Manual, the package includes the following
items:
®  ACL-7225 Relay Actuator & Isolated D/I Card
[ Two DB-37 male connectors assembly
[ 40-pin to DB-37 converter flat cable
® ADLINKCD

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-7225 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, extract 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-7225.
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2.3 PCB Layout

Figure 2.1
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2.4

Jumper and DIP Switch Description

You can change the ACL-7225's input signals and base address by
setting jumpers and DIP switches 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-7225 occupies eight consecutive address locations in 1/O
address space. Actually, only 4 consecutive address loactions are used.
The base address of the ACL-7225 is restricted by the following
conditions.

1. The base address must be within the range 200hex to 3FFhex.

2. The base address should not conflict with any PC reserved 1/O
address. see Appendix A.

The ACL-7225's I/O port base address is selectable by an 6 position DIP
switch SW1 ( refer to Figure 2.1). The default base address is set as
Hex 300, which is shown as following figure 2.2. All the possible
combinations of SW1 switch configuration are listed in the table 2.1
below.

SW1 : Base Address = 300

[Fasans

A8 A7 A6 A5 A4 A3

Figure 2.2 Default Base Address Setting
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1/0 Port 1 2 3 4 5 6
Address A8 A7 A6 A5 A4 A3
(Hex)

200-207 ON | ON ON ON ON ON
0)..1..00) () (0) (0) ()

208-20F ON | ON : ON ON | ON | OFF
0)..1.4) (0) 0) 0) (1)

SESSEE T ON [ OEE T GRE T ORE T ORE | OFE
(0) (1) (1) (1) (1) (1)

(*)300-308 | OFF | ON | ON ON | ON | ON
(1)..1.40) (0) (0) (0) (0)

308-30F | OFF | ON | ON ON | ON | OFF
(1)..1..0) Q) ) ) (1)

SESAEE | OFE [ OFE T OFE T ORE T ORE | OFE
() () () () () ()

(*) : default setting

ON=0; OFF =1.

A9, ..., A3 are corresponding to PC Bus address lines

A9 is fixed as 1, and A2, A1 and AO are fixed by 0 with hardware

How to Define a Base Address for the ACL-7225 ?

address as Hex 300.

Base Address : Hex 300

The DIP1 to DIP7 in the switch SW1 are one to one corresponding to
the PC bus address line A3 to A8. A9 is always set as 1, and A0, A1 and
A2 are always 0. If you want to change the base address, you can only
change the values of A9 to A3 ( shadow area of below diagram).
Following is an example, which shows you how to define the base

3 0 0
1 1 0 0 0 0 0 0 0 0
A9 | A8 A7 | A6 | A5 | A4 A3 | A2 | A1 | AO

Table 2.1 Address Switch Setting Table
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2.4

Input Signal Type Selection

The ACL-7225's input signal can be selected either AC input or DC
input signal. There are 16 jumpers (JP1..JP8 and JP9..JP16)
associated with each digital input channel for configuring the channel as
AC or DC input. The digital input channels and their corresponding

jumpers is shown in the following Table 2.3.

JUMPER : INPUT SIGNAL JUMPER INPUT SIGNAL
JP1 DIO JP9 DI8
JP2 DI1 JP10 DI9
JP3 DI2 JP11 DI10
JP4 DI3 JP12 DI11
JP5 DI4 JP13 DI12
JP6 DI5 JP14 DI13
JP7 DI6 JP15 DI14
JP8 DI7 JP16 DI15

Table 2.3 Input Signal Type Selection Table

The default

setting of the input signal selection is DC type, which is
shown as following diagrams:
JP1
JJJJJJJJ JP2
PPPPPPPP JP3 o
9 10111213141516 JP4
JP5
JP6
ssslslslelels|™
JP8
AC —
DC AC
Input Signal DC Input
Selection AC Input (Default)
JI;J‘IUTB;I;G AC psoition DC position
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2.3 Connector Pin Assignments

The ACL-7225 card comes equipped with two 1/0 connectors CON1 and
CON2. The CON1 is an on-board 40-pin connector, and CON2 is a 37
pin D-type connector accessible from the rear panel of the card, and .
The pin assignment of these connectors is described by Figure 2.4 and
Figure 2.5, respectively.

Legend :

1. DIAn  -digital input A of channel n
2. DIBn -digital input B of channel n
3.NCn  -normal close pin of relay n
4.NOn  -normal open pin of relay n
5. COMn -common pin of relay n

6. GND -ground

7.NC -Not Connected

Note : Isolated Digital Input is polarity-free, so you can connect the
digital inputs signal on input A and input B points and do not care
the polarity.

NOO ! g\ 20 NO8 e o= cms8
NCO 0 gz‘_CMO NC8 1o o NO9
CM1 0 2 NO1 cMe I NCo
NO2 1o 07 NC1 NO10 r® eT———CM10
NCa s 1 Op5——om NC10 ———1-® e—T2——NO11
cM3 s 15 0—25—N03 cM11 T le o NC11
NO4 715 O'ZE—NC3 NO12 —— 131 @ @ f1¢ CcM12
Nc4 ——21g O, ———om4 NC12 ————121 @ e {1¢ NO13
oms — o 18 O1*—nos CM13 — 1@ o1& NO14

O | 28
cMe — 1l O NO6 CM14 Cre o2 NO15

O 29 21
cM7 ———— 1115 O1T—=——nor7 CM15 o o 2 DIB8
DIA0 —— 210 O1T—*——0nIBR0 DIA8 2le o2 DIBY
bl —— 5 OT——DbB1 DIA9 2o o2 DIB10
DIA2 uls5 O] DIB2 DIA10 z; e o jz DIB11
bz —1]5 O —DiB3 DIAT1 —2:1-® @ DIB12
DIA4 ]S O'ss—DIB4 DIA12 ~T® zj DIB13
DIAS —— 1711~ O ” DIB5 DIA13 ° o DIB14
ome — 1l O, DIB6 DIA14 Sle o DIB15

DIB7 ® o[£ N/C

pia7 — 215 O DIA15

K/ N/C ¥ e eTi——N/C

Fig 2.4 Pin Assignment of 37- Fig 2.5 Pin Assignment of 40-pin CON1
pin CON2 connector connector

A cable connector to convert the CON1 40-pin header to 37-pin male D-
type connector is enclosed with the ACL-7225. The mapping between
the 40-pin header and 37-pin D-type connector are shown on next page.
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NC12
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N/C

1 2
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3 4
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NC8
CM9
NO10
NC10
CM11
NO12
NC12
CM13
CM14
CM15
DIA8
DIA9
DIA10
DIA11
DIA12
DIA13
DIA14
DIA15

)

CM8
NO9
NC9
CM10
NO11
NC11
CM12
NO13
NO14
NO15
DIB8
DIB9
DIB10
DIB11
DIB12
DIB13
DIB14
DIB15

PN PO (3 N

000003000000000000

QQ0PPQPYOOOOOQQO000V

;

37-pin D-sub

Figure 2.6 Conversion Diagram from 40-pin to 37-pin connector
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2.4 DOS Software Library Installation

This section describes the DOS software library, which is free supplied.
The function prototypes and some useful constants are defined in the
header files in LIB directory. The DOS library software includes a utility
program, C language library, and some demonstration programs, which
can help you reduce the programming work. Please refer to the ACLS-
DLL1 function reference manual, which included in ADLINK CD. The
DOS functions are compatible with ACLS-DLL1 functions except without
“W” prefix in function names.

To program in Windows environment, please use ACLS-DLL1, however,
it needs license.

To install the DOS library software and utilities, please follow the
following installation procedures:

1. Put ADLINK CD into the appropriate CD-ROM drive.

2. Type the following commands to change to the card’s directory
(X indicates the CD-ROM drive):
X:\>CD \NuDAQISA\7225

3. Execute the setup batch program to install the software:
X:\NuDAQISA\7225>SETUP

12 o Installation



Registers Format

The registers format of ACL-7225 is described in this chapter.

3.1 Registers Map
The ACL-7225 requires 8 consecutive addresses (only 4 are used) in
the PC 1/O address space. The following table (Table 3.1) shows the
location of each register and driver relative to the base address, and its
description.
Location FUNCTION DESCRIPTION R/W Attribute
Base + 0 Relay Outputs (RO~R7) Read/Write
Base + 1 Relay Outputs (R8~R15) Read/Write
Base + 2 Isolated Inputs (DI0 ~DI7) Read Only
Base + 3 Isolated Inputs (DI8 ~DI15) Read Only
Base + 4 Not Used -
Base + 5 Not Used -
Base + 6 Not Used -
Base + 7 Not Used -
Table 3.1 /0 Registers Map
3.2 Relay Output Registers

The ACL-7225 provides 16 relay output channels, and they are arranged
into two groups. First group relays(RO ~R7) are controlled via the
register Base + 0, and the second group relays ( R8~R15) are controlled
via the register Base + 1. The ON/OFF status of each relay is controlled
by its corresponding one bit of register, i.e. the control bit is low (0)
status, it turns the relay OFF, and high status (1) will energized the relay.
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The readback capability is also support in the ACL-7225, i.e. you can
read back each relay's status through the relay output registers.

The relationships between the bit of relay output register and its
corresponding relays are shown as below.

Data Format:

Realy Output Register: (Base + 0)

Bit 7 6 5 4 3 2 1 0

RO7 :RO6 :RO5 :RO4 :RO3 :RO2 :RO1 :ROO0

Realy Output Register: (Base + 1)

Bit 7 6 5 4 3 2 1 0

RO15 iRO14 :RO13 :RO12 :RO11 :RO10 : RO9 : RO8

RO : Relay Output

3.3 Isolated Input Registers

There are 16 non-polarity isolated inputs are provided in the ACL-7225.
These inputs are also divided into two groups. Each group is controlled
by one input register. The register can be read only.

Data Format:

Isolated Input Register: (Base + 2)
Bit 7 6 5 4 3 2 1 0
DI7 : D6 :DI5 :Dl4 :DI3 :DI2 :DI1 i DIO

Isolated Input Register: (Base + 3)
Bit 7 6 5 4 3 2 1 0
DI15 :DI14 :DI13 :DI12 :DI11 i DIIO : DI9 i DI8
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3.4

Relay Output

The ACL-7225 contains two types of relays: Form C and Form A. The
relay RO ~ R4 and R9 ~ R12 are form C relays, and R5 ~ R7 and R13 ~
R15 are form A type. The difference between these two types of relay
are :

1. Form C Relays: (R0 ~ R4 and R9 ~ R12)

NO : NO :
chcm NC(JDCM

Control Bit = High (1)

Control Bit = Low (0)

Form C relay has three contacts: NC ( Normal Close), NO ( Normal
Open), and CM( Common). The COM post, located at the middle, can
make contact either NO post or NC post. When the control bit is high (1),
the CM post and NO post are contacted. If the control bit is low (0), the
CM post and NC post make contact.

In normal power-up and reset, the relay is in low status.

2. Form A Relays: (R5 ~ R7 and R13 ~ R15)

NO:
Lom

Control Bit = High (1)

NO:
— Lem

Control Bit = Low (0)

Form A relay only has two contacts : NC ( Normal Close) and
CM( Common). The CM post can make contact either NO post or not
contact NO post. When the control bit is high (1), the CM post and NO
post are contacted. If the control bit is low (0), the CM post and NO post
does not make contact. Under normal power-up and reset, the relay is
in low status.
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3.6 Programming Examples

The ACL-7225's registers can be accessed through direct 1/0
instructions, such as inport and outport instructions in Borland C/C++
language. You can write (outport) control word to relay output register to
turn the relay's ON/OFF. Also, you can read (inport) back the signal of
relay status or isolated input signals.

1. Read operation
A read operation on BASE+2 will read in the value ( status) of the first 8
corresponding digital input channels.

For example:
To get the status of these channels using the BASIC language,
value = INP (BASE+2)

In C Language
value = inp( BASE + 2);

2. Write operation
A write operation on BASE+0 will set the desired status on the first 8
corresponding relay output channels.

For example:
In Basic Language:
OUT BASE, abc

In C Language :
outp ( BASE, abc);

the value of abc should be between 0 and 255 . The status
of the relay output can be monitored by reading back registers

In Basic:
STATUS = INP (BASE)

In C Language:
status = inp( base);
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Appendix A. Realy Contact
Protection Circuits

The contacts are the most important elements of relay constructions,
Contact performance conspicuously influenced by contact material, and
voltage and current values applied to the contacts.

Another important issue is contact protection, a right contact protection
circuit can suppress the counter emf to a low level. However, note that
incorrect use will result in an adverse effect. Typical contact protection
circuits are given below :

1. RC Circuit
This circuit is suitable for DC application. If the load is a timer, leakage
current flows through the RC circuit causing faulting operation.

Contact

T Tl 7
@ RC |
|

The below circuit is suitable for both AC and DC applications. If the load
is a relay or solenoid, the release time lengthens. Effective when
connected to both contacts if the power supply voltage is 24V or 48V
and the voltage cross the load is 100 to 200V.

Contact

O O |

R Inductive

T Load

T%

Device Selection:
As a guide in selecting R and C,
R: 0.5 to 1 Q per 1V contact voltage
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C:0.5t0 1 uF per 1A contact current

Value vary depending on the properties of the capacity C acts to
suppress the discharge the moment the contacts open. Resistor R acts
to limit the current when the power is turned on the next time. Test to
confirm. Use a capacitor with a breakdown voltage of 200 to 300V. Use
AC type capacitors( non-polarized) for AC circuits.

2. Diode Circuit
This circuit is suitable for DC application. The diode connected in
parallel causes the energy stored in the coil to flow to the coil in the form
of current and dissipates it as joule heat at the resistance component of
the inductive load. This circuit further delays the release time compared
to the RC circuit.

Contact

O O |

Diode Inductive
I Load

Device Selection
Use a diode with a reverse breakdown voltage at least 10 times the
circuit voltage and a forward current at least as large as the load current.

In electronic circuits where the circuit voltages reverse breakdown
voltage of above 2 to 3 times the power supply voltage.

3. Diode & Zener diode Circuit
This circuit is also suitable for DC application. Effective when the release
time i the diode circuit is too long.

Contact
O O |

Diode

Inductive
I Load
Device Selection

Use a zener diode with a zener voltage about the same as the power
supply voltage.
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4. Varistor Circuit

This circuit is also suitable for both AC & DC applications. Using the
stable voltage characteristics of the varistor, this circuit prevents
excessively high voltages from being applied across the contacts. This
circuit also slightly delays the release time. Effective when connected to
both contacts of the power supply voltage is 24 or 48V and the voltage
across the load is 100 to 200 V.

Contact
O O |

Diode

Inductive|

I Load
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Warranty Policy

Thank you for choosing ADLINK. To understand your rights and enjoy all the
after-sales services we offer, please read the following carefully.

1. Before using ADLINK’s products please read the user manual and
follow the instructions exactly. When sending in damaged products for
repair, please attach an RMA application form which can be
downloaded from: http://rma.adlinktech.com/policy/.

2. All ADLINK products come with a limited two-year warranty, one year for
products bought in China.

The warranty period starts on the day the product is shipped from
ADLINK’s factory.

Peripherals and third-party products not manufactured by ADLINK
will be covered by the original manufacturers' warranty.

For products containing storage devices (hard drives, flash cards,
etc.), please back up your data before sending them for repair.
ADLINK is not responsible for any loss of data.

Please ensure the use of properly licensed software with our
systems. ADLINK does not condone the use of pirated software
and will not service systems using such software. ADLINK will not
be held legally responsible for products shipped with unlicensed
software installed by the user.

For general repairs, please do not include peripheral accessories. If
peripherals need to be included, be certain to specify which items
you sent on the RMA Request & Confirmation Form. ADLINK is not
responsible for items not listed on the RMA Request & Confirmation
Form.

3. Our repair service is not covered by ADLINK's guarantee in the
following situations:

Damage caused by not following instructions in the User's Manual.

Damage caused by carelessness on the user's part during product
transportation.

Damage caused by fire, earthquakes, floods, lightening, pollution,
other acts of God, and/or incorrect usage of voltage transformers.

Damage caused by inappropriate storage environments such as
with high temperatures, high humidity, or volatile chemicals.
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Damage caused by leakage of battery fluid during or after change
of batteries by customer/user.

Damage from improper repair by unauthorized ADLINK technicians.

Products with altered and/or damaged serial numbers are not
entitled to our service.

This warranty is not transferable or extendible.
Other categories not protected under our warranty.

Customers are responsible for all fees necessary to transport damaged

products to ADLINK.

For further questions, please e-mail our FAE staff: service@adlinktech.com
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