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Please contact us should you require any service or assistance.

ADLINK TECHNOLOGY INC.

Web Site:

Sales & Service:
TEL:

FAX:

Address:

http://www.adlinktech.com
Service@adlinktech.com
+886-2-82265877

+886-2-82265717

9F, No. 166, Jian Yi Road, Chungho City,
Taipei, 235 Taiwan

Please email or FAX this completed service form for prompt and

satisfactory service.

Company Information

Company/Organization

Contact Person

E-mail Address

Address

Country

TEL

FAX:

Web Site

Product Information

Product Model

Environment

OS:
M/B: CPU:
Chipset: BIOS:

Please give a detailed description of the problem(s):




A ADLINK
Y ‘



A ADLINK
SR, '

Table of Contents

Table of Contents.........cccooiiiiiicciii e i
List of Tables....ccneeiiiieecccc e iii
List Of FIQUres .......cccccciciiircccrcrrcc s iv
1 Introduction ... e 1
1.1 FEAMUMES . 2
PCI-7230 and cPCI-7230 Features ............cceeeeuuvrvvnnenen. 2

PCI-7233/H and Features ............cccccovvveeeiiiieeeiiiiieccis 2
PCI-7234/7234P Features ........cccocvveeeeeeeeeeeeeeeeeciivneee, 2

1.2  Specifications of PCI-7230/cPCI-7230 ............ccoooviiiiinnnnns 3
Isolated Digital 1/O (DIO) .......ccooiiiiiiiiieeeeeeee e, 3

General Specifications ..........ccccceeeeviiiiiiiiiiieeeee e 4

1.3  Specifications of PCI-7233/PCI-7233H................cccccnnvnnneee. 4
Isolated Digital Input ... 4

General Specifications ..........ccccceeeeeiiiiiiiiiiiieeee e, 5

1.4  Specifications of PCI-7234/7234P ..........oeeveviiiiiiiiiiiiiiinns 6
Isolated Digital OQutput ............ccooeiiiiiiiiieeeeeeeeeei, 6

General Specifications .........cccccooeeiiiiiiiiiiiiieeeeeeeee e, 6

1.5  Software SUPPOrting ........ceeevieieieiiiiiiiieee e, 7
Programming Library ..........cccccciiiiiiiiiiie, 7
PCIS-LVIEW: LabVIEW® Driver ........cccccccoviiivereeiinnnnnn. 8

PCIS-VEE: HP-VEE DriVer ......ccccoiiiiiiiiiee e 8
DAQBench™: ActiveX Controls .........cccccveeeeeeiiiiicciinnnns 8

DASYLAb™ PRO .....ueiiiiiiiiiiiee et 9

PCIS-DDE: DDE Server and InTouch™ ........................ 9

PCIS-ISG: ISGGRAF ™ driVEF ....ccevvvieiieieeeeeee e 9

PCIS-ICL: InControl™ DFiVer ........cccccvviieieeiieeeeeeeeeeeiinns 9

PCIS-OPC: OPC SEIVEr .....ccccooiiiiiiiiieeeee e 9

2 Installation ... 1
21 What YOU Have........covvieiiieiee e 11
2.2 UNPACKING ..ottt 11
2.3 Hardware Installation Outline............cccocceveveeeieiiiiiciiee, 12
PCI configuration ..........ccccciiiiiiiiiie e 12

PCI slot selection ..........ccevveeeiiiiiiiieeeee e 12

2.4 Device Installation for Windows Systems.............cccccocueeee. 13

Table of Contents i



_é, ADLINIK
PR, Tomeres e

2.5 Connector Pin Assignment ..., 14
PCI-7230 Pin Assignment .........cccccoeiiiiiiiiiiiieeeeeeenen 14

cPCI-7230 Pin Assignment ..........cccocoiiiiiiiiiiiiee, 16

PCI-7233 Pin Assignment .........ccccoceiiiiiiiiiiiiiiiieeeeeeen 18

PCI-7234 Pin Assignment ........cccccoeiiiiniiiiiiiieeeeeeeeen 20

PCI-7234P Pin Assignment .........ccccoiiiiiiiiiiiiiiieeeeeeen. 22

2.6 Termination Board Connection ............cocuveveiiniiieneennnnen. 23

3 Registers Format ..o 25
3.1 PCIPNP ReGISIErS ... 25
3.2 /O Registers Format.........ccooouiiiiiiiiieiiee e 26
3.3 Digital Input Register...........cccoviiiiiiiii e 27
3.4 Digital Output Register..........ccccceiiiiiiiiiiiiie e 27

4 Operation Theorem........oecciiiiiiinirccccccr e 29
4.1 Isolated Digital Input CirCuits .........cccoocveeeiiiiiiiieiiiieeeee 29
4.2 Isolated Digital Output CirCuits.........cceeeeeiiiiiieeiiiiiiiieeens 30
4.3 Change of State Detection..........cccccoviieieiiiiiiiiiiees 31
What is COS? ... 31

Structure of COS detection and Dual Interrupt System 32

COS DeteCtion ........eeeveiiiiieie e 33

Warranty POlICY ... 35

Table of Contents



4 ADLINK
P~ '
List of Tables

Table 3-1 1/0O Address Map of PCI-7230/cPCI-7230........cccccccveeee.... 26
Table 3-2 1/0O Address Map of PCI-7233/PCI-7233H.........ccccvenee... 26
Table 3-3 1/0O Address Map of PCI-7234/7234P .........cccccovvveivennnne. 26
Table 3-4 Digital Input Register...........coooviiiiiiiiii e, 27
Table 3-5 Digital Output Register...........ccooviiiiiiiiiiiiiiiiieee e 28

List of Tables iii



A ADLINK
SR, '

List of Figures

Figure 2-1: PCI-7230 Pin Assignment ..........cccoocoeeiiiiiiieenenns 14
Figure 2-2: PCI-7230 Onboard Power and Ground terminal ..... 15
Figure 2-3: cPCI-7230 Pin Assignment...........cccccocveeviiiennieeens 16
Figure 2-4: PCI-7233 Pin Assignment ...........cccccoociveniiiennineeens 18
Figure 2-5: PCI-7233 Onboard Power and Ground terminal ..... 19
Figure 2-6: PCI-7234 Pin Assignment ...........cccccovcveniiiennineeens 20
Figure 2-7: PCI-7234 Onboard Power and Ground terminal ..... 21
Figure 2-8: PCI-7234P Pin Assignment..........ccoccooeiiiiiiinenennns 22

Figure 2-9: PCI-7234P Onboard Power and Ground terminal ... 23
Figure 4-1: Input circuits of PCI-7230, PCI-7233,

and PCI-7233H ... 29
Figure 4-2: Differential Input circuits of cPCI-7230 .................... 30
Figure 4-3: Isolate output circuits of PCI-7234 (sink current)..... 31
Figure 4-4: Isolate output circuits of PCI-7234P

(SOUICE CUITENT) ..o 31
Figure 4-5: Dual Interrupt System of PCI-7233............ccccceeene 32
Figure 4-6: Example of COS detection ...........ccccevvcveiicinenineens 33

List of Figures iv



A ADLINK
SR, '

1 Introduction

This manual lists and describes the components of the PCI-723X
family products, which includes:

» PCI-7230: Isolated 16-CH DI and 16-CH DO Card
PCI-7233: Isolated 32-CH DI Card with COS detection
PCI-7233H: Isolated High-speed 32-CH DI Card with COS
PCI-7234: Isolated 32-CH DO Card

PCI-7234P: Isolated 32-CH DO Card (source current)

cPCI-7230: Isolated 16-CH DI and 16-CH DI Module for 3U
CompactPCI

These products have high isolation voltage with either 32 DI or 32
DO channels. The high isolation voltage protects the user’s com-
puter against damage caused by accidental contact with high
external voltage and eliminates troublesome ground loops.

The PCI-7230/cPCI-7230 provides 32 isolated digital 1/0, 16 iso-
lated inputs, and 16 isolated outputs. The isolated 1/0O channels
are isolated to 5,000 Vrms (excluding cables).

The PCI-7233 provides 32 isolated digital input channels with
COS (change-of-state detection). The high speed version PCI-
7233H provides 32-CH isolated digital input. The isolation voltage
of PCI-7233H is high up to 2,500 Vrms (excluding cables).

The PCI-7234/7234P provides 32 isolated digital output (Darling-
ton transistor) channels. The isolation voltage is high up to 5,000
Vrms (excluding cables), both channel-to-channel and channel-to-
computer. (PCI-7234 is sink current DO card, PCI-7234P is source
current DO card).

The PCI-7230/7233/7234 use ASIC PCI controller to interface the
board to the PCI bus. The ASIC fully implement the PCI local bus
specification Rev 2.1. All bus relative configurations, such as base
memory address and interrupt assignment, are automatically con-
trolled by BIOS software. It does not need any user interaction and
pre-study for the configurations. This removes the burden of
searching for a conflict-free configuration, which can be very time-
consuming and difficult with some other bus standards.

vvVvyyvyy
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1.1

Features

PCI-7230 and cPCI-7230 Features

>

vvVvyvVvyyvwyy

vy

16 isolated Digital Input Channels

16 isolated Digital Output Channels

High output driving capability

5,000 Vrms high voltage isolation
Interrupt is controlled from external signal
Dual interrupt trigger

500mA max@ 100% duty, for one of the eight transistor
devices ON

Up to 24V voltage protection for isolated input
37-pin D-type connector (for PCI-7230)
50-pin SCSI-II type connector (for cPCI-7230)

PCI-7233/H and Features

>

vvyvyyvyypy

>

32 Isolated Digital Input Channels

5000Vrms high voltage isolation (PCI-7233)

Up to 24V voltage protection for isolated input

Interrupt is generated by COS (change-of-state) detection
Dual interrupt trigger

High-speed isolator (1ms) version PCI-7233H available with
2500Vrms isolation voltage

37-pin D-type connector

PCI-7234/7234P Features

>
>
>

32 Isolated Digital Output Channels
High output driving capability
500mA max@ 100% duty, for one of the eight transistor

devices ON (PCI-7234: sink current, PCI-7234P: source
current)

5,000Vrms high voltage isolation
37-pin D-type connector

Introduction
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Specifications of PCI-7230/cPCI-7230

Isolated Digital 1/0 (DIO)

>
>
>

vvyYwyy

(Note:

Optical Isolated Input Channel
Numbers of Channel: 16 digital inputs
Input Voltage: up to 24Vdc

> Logic “L”: 0 to 1V

> Logic “H”; 3 to 24V

Input resistance:1.2KQ @ 0.5W
Isolated voltage: 5000Vrms
Throughput:10KHz

Optical Isolated Output channel:

> Numbers of Channel: 16 digital outputs
> Output type: Darlington transistors

> Output Voltage: open collector 5V (min.), up to 35VDC
(max.)

Sink Current:

> 500mA max @ 100% duty, for one of the eight transistor
devices ON

> 370 mA @ duty 10% for all transistors devices ON
> 140 mA @ duty 50% for all transistors devices ON
the pulse width is 25ms for one duty cycle.)

Isolated voltage: 5000Vrms

Throughput: 10KHz

Interrupt sources: Channel 0 and channel 1 of digital input
channels

Introduction 3
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General Specifications

>
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(Note:

1.3

Connector:

> 37-pin D-type connector for PCI-7230
> 50-pin SCSI-1l type connector for cPCI-7230
Operating Temperature: 0 to 60°C
Storage Temperature: -20 to 80°C
Humidity: 5 to 95%, non-condensing
Power Consumption:

> PCI-7230: +5V @ 150mA (typical)
Requires external power)

> cPCI-7230: +5V @ 270mA (typical)
Dimension: Compact size

> PCI-7230 153mm(L) X 107mm(H)

> cPCI-7230 Standard 3U ComapctPCI form factor

Specifications of PCI-7233/PCI-7233H

Isolated Digital Input

Optical Isolated Input Channel (PCI-7233)

>
>

v

Numbers of Channel: 32 digital inputs
Input Voltage: up to 24Vdc

> Logic “L™: 0 to 1.5V

> Logic “H”: 5 to 24V

Input resistance:1.2 KQ @ 0.5W
Isolated voltage: 5000Vrms
Throughput: 10KHz

Introduction
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Optical Isolated Input Channel (PCI-7233H)

>
>

vvywyy

Numbers of Channel: 32 digital inputs

Input Voltage: up to 24Vdc

> Logic “L”: 0 to 1.5V

> Logic “H”: 5 to 24V

Input resistance:1.2KQ @ 0.5W

Isolated voltage: 2500Vrms

Throughput: High speed 500KHz

Dual-interrupt sources:

> Change-of-state (COS) on any 16 Dl lines of LSB
> Change-of-state (COS) on any 16 Dl lines of MSB

General Specifications

>

>
>
>
>

Connector: 37-pin D-type connector

Operating Temperature: 0°C to 60°C

Storage Temperature: -20°C to 80°C

Humidity: 5 to 95%, non-condensing

Power Consumption:

> +5V @ 300 mA for PCI-7233

> +5V @ 550 mA for PCI-7233H

Dimension: Compact size only 158 mm x 107 mm

Introduction 5
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1.4 Specifications of PCI-7234/7234P

Isolated Digital Output
» Optical isolated Output channel

» Numbers of Channel: 32 digital output
> Output type: Darlington transistors

> Output Voltage: open collector 5V (min.), up to 35VDC
(max.)

» Sink Current: (PCI-7234)

> 500mA max @ 100% duty, for one of the eight transis-
tors ON

> 370mA @ duty 10% for all transistors devices ON
> 140mA @ duty 50% for all transistors devices ON
(Note: the pulse width is 25ms for one duty cycle)

» Source Current:(PCI-7234P)

> 500mA max @ 100% duty, for one of the eight transis-
tors ON

> 260mA @ duty 10% for all transistors devices ON
> 59mA @ duty 50% for all transistors devices ON
(Note: the pulse width is 25ms for one duty cycle)
» Isolated voltage:
> 5000Vrms
» Throughput:
> 10KHz

General Specifications
» Connector: 37-pin D-type connector

Operating Temperature: 0 to 60°C

Storage Temperature: -20 to 80°C

Humidity: 5 to 95%, non-condensing

Power Consumption: +5V @ 180mA (typical)
Dimension: Compact size only 175mm(H) x 107mm(L)

vvVvyVvVvyy
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1.5 Software Supporting

ADLINK provides versatile software drivers and packages for dif-
ferent users’ approach to building up a system. We not only pro-
vide a programming library such as DLL for various Windows
systems, but also provide drivers for many software packages
such as LabVIEW®, HP VEETM, DASYLabTM, InTouchTM,
InControlTM, ISaGRAFTM.

All software options are included on the ADLINK CD. Software
drivers that require a fee are protected with a serial licensed code.
Without the software serial number, the drivers can still be
installed, with the demo version used for demonstration purposes
for two hours. Please contact your dealer to purchase the formal
license serial code.

Programming Library

For customers who are writing their own programs, we provide
function libraries for many different operating systems, including:

DOS Library:

Borland C/C++ and Microsoft C++, the functions descriptions
are included in this user’s guide.

Windows 95 DLL.:

For VB, VC++, Delphi, BC5, the functions descriptions are
included in this user’s guide.

PCIS-DASK:

Includes device drivers and DLL for Windows 98, Windows NT,
and Windows 2000. DLL is binary compatible across Windows
98, Windows NT, and Windows 2000. That means all applica-
tions developed with PCIS-DASK are compatible across Win-
dows 98, Windows NT, and Windows 2000. The developing
environment can be VB, VC++, Delphi, BC5, or any Windows
programming language that allows calls to a DLL. The user’s
guide and function reference manual of PCIS-DASK are in the
CD. Please refer to the PDF manual files under the following
directory: \\Manual_PDF\Software\PCIS-DASK.

Introduction 7



A ADLINK
SR, '

PCIS-DASK/X:

Includes device drivers and shared library for Linux. The devel-
oping environment can be Gnu C/C++ or any programming lan-
guage that allows linking to a shared library. The user's guide
and function reference manual of PCIS-DASK/X are in the CD.
(\Manual_PDF\Software\PCIS-DASK-X.)

The above software drivers are shipped with the board. Please
refer to the “Software Installation Guide” to install these drivers.

PCIS-LVIEW: LabVIEW® Driver

PCIS-LVIEW contains the Vls, which are used to interface with
NI's LabVIEW® software package. The PCIS-LVIEW supports
Windows 95/98/NT/2000. The LabVIEW® drivers are shipped free
of charge with the board. These can be installed and used without
license. For further detailed information about PCIS-LVIEW,
please refer to the user’s guide in the CD.

(\Manual_PDF\Software\PCIS-LVIEW)

PCIS-VEE: HP-VEE Driver

The PCIS-VEE includes user objects, which are used to interface
with HP VEE software package. PCIS-VEE supports Windows 95/
98/NT. The HP-VEE drivers are free, shipped with the board.
These can be installed and used without license. For further infor-
mation about PCIS-VEE, please refer to the user’s guide in the
CD.

(\Manual_PDF\Software\PCIS-VEE)

DAQBench™: ActiveX Controls

It is recommended that customers who are familiar with ActiveX
controls and VB/VC++ programming to use the DAQBench™
ActiveX Control components library for developing applications.
The DAQBench™ is designed under Windows NT/98. For further
information on DAQBench, please refer to the user’s guide in the
CD.

(\Manual_PDF\Software\DAQBench\DAQBench Manual.PDF)
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DASYLab™ PRO

DASYLab is an easy-to-use software package, which provides
easy-setup instrument functions such as FFT analysis. Please
contact ADLINK for DASYLab PRO, which includes DASYLab and
ADLINK hardware drivers.

PCIS-DDE: DDE Server and InTouch™

DDE is an acronym for Dynamic Data Exchange specifications.
The PCIS-DDE includes the PCI cards’ DDE server. The PCIS-
DDE server is included in the ADLINK CD, and requires a license.
The DDE server can be used in conjunction with any DDE client
under Windows NT.

PCIS-ISG: ISaGRAF™ driver

The ISaGRAF WorkBench is an IEC1131-3 SoftPLC control pro-
gram development environment. The PCIS-ISG includes ADLINK
products’ target drivers for ISaGRAF under Windows NT environ-
ment. The PCIS-ISG is included in the ADLINK CD and also
requires a license.

PCIS-ICL: InControl™ Driver

PCIS-ICL is the InControl driver which supports the Windows NT.
The PCIS-ICL is included in the ADLINK CD, requiring a license.

PCIS-OPC: OPC Server

PCIS-OPC is an OPC Server, which can be linked with OPC cli-
ents. Many software packages now provide OPC clients. The
PCIS-OPC supports Windows NT and requires a license.

Introduction 9
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2 Installation

This chapter describes the configurations of PCI-7230/7233/7234.
PCI-7230, 7233, and 7234 is Plug and Play and can easily be
installed onto any PC system with PCI slots.

2.1 What You Have
» This User’'s Manual
» 723X family Isolated Digital /0O Card
» ADLINKCD
» Software Installation Guide

If any of these items are missing or damaged, please contact the
dealer from whom the product was purchased. Save the shipping
materials and carton for future storage or shipping purposes.

2.2 Unpacking

Your PCI-7230, cPCI-7230, PCI-7233, PCI-7233H, PCI-7234, or
PCI-7234P card contains sensitive electronic components that can
be easily damaged by static electricity.

The card should be placed on a grounded anti-static mat. The
operator should wear 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
the module. Ensure that there are no shipping and handing dam-
ages 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 sock-
eted ICs to make sure they are properly seated. Do this only with
the module placed on a firm flat surface.

Note: Do not apply power to the card if it has been damaged.

Installation 11
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2.3 Hardware Installation Outline

PCI configuration

The PCI cards (or CompactPCI cards) are equipped with a Plug
and Play PCI controller, it can request base addresses and inter-
rupt in accordance with the PCIl standard. The system BIOS will
install the system resource based on the PCI cards’ configuration
registers and system parameters (which are set by system BIOS).
Interrupt assignment and memory usage (I/O port locations) of the
PCI cards can be assigned by system BIOS only. These system
resource assignments are done on a board-by-board basis. It is
not recommended that the system resource be assigned by any
other method.

PCI slot selection

The PCI card can be inserted into any PCI slot without any config-
uration for system resource.

Installation Procedures
1. Turn off the computer.

2. Turn off all accessories (printer, modem, monitor, etc.)
connected to your computer.

3. Remove the computer cover.

4. Select a 32-bit PCI slot. PCI slots are shorter than ISA or
EISA slots, and usually white or ivory in color.

5. Before handling the PCI cards, discharge any static
buildup on your body by touching the metal case of the
computer. Hold the edge and do not touch the compo-
nents.

6. Position the board into the selected PCI slot.

7. Secure the card in place at the rear panel of the system.

12 Installation
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2.4 Device Installation for Windows Systems

Once Windows 95/98/2000 has started, the Plug and Play function
of Windows system will find the new NuDAQ/NuIPC cards. If this
is the first time installing NuDAQ/NulIPC cards on your Windows
system, you will be prompted to enter the device information
source. Please refer to the “Software Installation Guide” for
instructions on installing the device.

Installation 13
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2.5 Connector Pin Assignment

PCI-7230 Pin Assignment

The pin assignment of the 37 pins D-type connector CN2, which is
an isolated DIO signal connector, shown below:

IDILO (1)
IDI.2 (2)
IDI4 (3)
IDI_6 (4)
IDI8 (5)
IDI_10 (6)
IDI_12 (7)
IDI_14 (8)
EICOM (9)
EOGND(10)
IDO_0 (11)
IDO_2 (12)
IDO_4 (13)
IDO_6 (14)
IDO_8 (15)
IDO_10 (16)
IDO_12 (17)
IDO_14 (18)
VDD (19)

)

(CNONONORONONONONONONONONONONONONONG)
(CNONONONONONONONONONONONONONONONONG)

C

(20) IDI_1
(21) IDI_3
(22) IDI5
(23) IDL_7
(24) D19
(25) IDI_11
(26) IDI_13
(27) IDI_15
(28) EOGND
(29) EOGND
(30) 1DO_1
(31) IDO_3
(32) IDO_5
(33) IDO_7
(34) IDO_9
(35) IDO_11
(36) IDO_13
(37) IDO_15

Figure 2-1: PCI-7230 Pin Assignment

14
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Legend:
IDI_n: Isolated digital input channel #n.
IDO_n: Isolated digital output channel #n.

EICOM: Common Ground or Common power of isolated input
channels.

EOGND: Ground return path of isolated output channels.

VDD: Power supply of isolated output channels.

The VDD must be supplied by an external power sup-

Note: ply of 5 to 35VDC.

Figure 2-2: PCI-7230 Onboard Power and Ground terminal

Installation 15
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cPCI-7230 Pin Assignment

The pin assignment of the cPCI-7230’s 50 pins SCSI-Il type con-
nector CN1 is shown in the following diagram.

)

voD (1) O O)(26) vbD

EOGND (2)( O O |[(27) EOGND
EOGND (3)| O O |(28) EOGND
EOGND (4)( O O [(29) EOGND
IDO_7 (5| O O |(30) IDO_14
IDO 6 (6)| O O |(31) IDO_15
IDO5 (7)| O O ((32) IDO_12
IDO 4 (8)| O O |(33)IDO_13
IDO_3 (9| O O |(34) IDO_10
IDO_2 (10) O O |(35) IDO_11
IDO_1 (11)| O O |(36) IDO_8
IDO 0 (12)| O O |(37) IDO_9
IDL3H (13)] O O ((38) IDI_7L
IDL3L (14)| O O ((39) IDI_7H
IDL2H (15)| O O [ (40) IDI_6L
IDL2L (16)] O O [(41) IDI_6H
IDL1H (17)] O O | (42) IDI_5L
IDL1L (18)| O O | (43) IDI_5H
IDI_OH (19)| O O |(44) IDI_4L
IDI_OL (20)] O O |(45) IDI_4H
IDI_11 (21)] O O |(46) IDI_15
IDI_10 (22)| O O |(47) IDI_14
IDIL9 (23)| O O |(48) IDI_13
IDI_8 (24)( O O |(49) IDI_12
EICOM (25) (50) EICOM

8

Figure 2-3: cPCI-7230 Pin Assignment

Legend:
IDI_n: Isolated digital input channel #n.

IDO_n: Isolated digital output channel #n.
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EICOM: Common ground or common power of isolated input
channels #8 to 15.

IDI_nH: High input of isolated differential DI channel #n.
IDI_nL: Low input of isolated differential DI channel #n.
EOGND: Ground return path of isolated output channels.
VDD: Power input signal for fly-wheel diode of DO channels.

Installation 17
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PCI-7233 Pin Assignment

The pin assignment of the 37 pins D-type connector CN1 is illus-

trated below:

Legend:

IDLO (1)
IDIL2 (2)
IDI_4 (3)
IDI_6 (4)
LGND (5)
IDI_9 (6)
IDI_11 (7)
IDI_13 (8)
IDI_15 (9)
IDI_16 (10)
IDI_18 (11)
IDI_20 (12)
IDI_22 (13)
L.GND (14)
IDI_25 (15)
IDI_27 (16)
IDI_29 (17)
IDI_31 (18)
I.GND (19)

Figure 2-4: PCI-7233 Pin Assignment

)

OC00000O0OO0OO0OO0OO0O0O0Ob0O0O0OOO
0000000000000 0O0O0OO0OO

¢

(20) IDI_1
(21) IDL_3
(22) IDI_5
(23) IDI_7
(24) IDI_8
(25) IDI_10
(26) IDI_12
(27) IDI_14
(28) 1.GND
(29) IDI_17
(30) IDI_19
(31) IDI_21
(32) IDI_23
(33) IDI_24
(34) IDI_26
(35) IDI_28
(36) IDI_30
(37) LGND

IDI_n: Isolated digital input channel n.

I.GND: Isolated common ground.
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Figure 2-5: PCI-7233 Onboard Power and Ground terminal
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PCI-7234 Pin Assignment

The pin assignment of the 37 pins D-type connector CN1, which is
an isolated DIO signal connector, is shown below.

Legend:

IDO_0 (1)
IDO_2 (2)
IDO_4 (3)
IDO_6 (4)
LGND (5)
IDO_9 (6)
IDO_11 (7)
IDO_13 (8)
IDO_15 (9)
IDO_16(10)
IDO_18(11)
IDO_20(12)
IDO_22(13)
LGND (14)
IDO_25(15)
IDO_27 (16)
IDO_29 (17)
IDO_31(18)
VDD (19)

)

O000000OO0O0O0OO0O0OOOOO0OOO
O00000D0DO0DO0OO0DO0OOOOOOOO

&

(20) IDO_1
(21) IDO_3
(22) IDO 5
(23) IDO_7
(24) IDO_8
(25) IDO_10
(26) IDO_12
(27) IDO_14
(28) I.GND
(29) IDO_17
(30) IDO_19
(31) IDO_21
(32) IDO_23
(33) IDO_24
(34) IDO_26
(35) IDO_28
(36) IDO_30
(37) .GND

Figure 2-6: PCI-7234 Pin Assignment

IDO_n: Isolated digital output signal channel n.

I.GND: Isolated Ground for all isolated output channels.

VDD: Power input signal for fly-wheel diode of DO channels.
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Figure 2-7: PCI-7234 Onboard Power and Ground terminal
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PCI-7234P Pin Assignment

The pin assignment of the 37 pins D-type connector CN1, which is

an isolated DIO signal connector, as shown below:

Legend:

IDO 0 (1)
IDO_2 (2)
IDO4  (3)
IDO_6 (4)
VDD  (5)
IDO_9 (6)
IDO_11 (7)
IDO_13 (8)
IDO_15 (9)
IDO_16 (10)
IDO_18 (11)
IDO_20 (12)
IDO_22 (13)
VDD  (14)
IDO_25 (15)
IDO_27 (16)
IDO_29 (17)
IDO_31 (18)
I.GND (19)

Figure 2-8: PCI-7234P Pin Assignment

y,

(ONONONORONONONONONONCRONONONONCGRONC)

O00000O0O0DO0OO0O0OOOODO0OOO

G

(20) 1DO_1
(21) IDO_3
(22) IDO_5
(23) IDO_7
(24) IDO_8
(25) IDO_10
(26) 1DO_12
(27) IDO_14
(28) VDD

(29) IDO_17
(30) IDO_19
(31) IDO_21
(32) IDO_23
(33) IDO_24
(34) IDO_26
(35) IDO_28
(36) 1DO_30
(37) VDD

IDO_n: Isolated digital output signal channel n.

I.GND: Isolated ground for isolated output channels.

VDD: External power supply for IDO source drivers.
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Figure 2-9: PCI-7234P Onboard Power and Ground terminal

2.6 Termination Board Connection

The 723X boards are equipped with a DB-37 connector. Available
termination boards include:

ACLD-9137:

A general purpose 37-pin screw terminal. ACLD-9137 comes with
a male DB-37 connector used to directly attach on the PCI-6308.

ACLD-9188:

A general purpose 37-pin screw terminal, which comes equipped
with a heavy-duty screw terminal.

DIN-37D:

A general purpose 37-pin screw terminal with DIN-socket. DIN-
37D is shipped with a 37-pin cable.
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3 Registers Format

The registers format is described in this chapter. This information
is quite useful for programmers who wish to handle the card by
low-level programming. However, it is recommended that the user
has a deeper understanding of the PCI interface before starting
any low-level programming. This chapter can also assist users in
using the software driver to manipulate this card.

3.1 PCI PnP Registers

This PCI card functions as a 32-bit PCI target device to any mas-
ter on the PCI bus. There are three types of registers: PCI Config-
uration Registers (PCR), Local Configuration Registers (LCR),
and PCI-723X registers.

The PCR, which is compliant with the PCI-bus specifications, is
initialized and controlled by the Plug and Play PCI BIOS. Users
can study the PCI BIOS specification to understand the operation
of the PCR. Please contact the PCISIG for specifications of the
PCl interface.

The PCI bus controller PCI 9050 is provided by PLX technology
Inc. (www.plxtech.com). For further detail on the LCR, please visit
PLX technology’s website to download the relative information.
Users are not required to understand the details of the LCR if
using the software library. The PCI PnP BIOS assigns the base
address of the LCR to offset 14h of PCR.

The PCI-723X registers are shown in the next section. The base
address, which is also assigned by the PCI PnP BIOS, is located
at offset 18h of PCR. Therefore, users can read the 18h of PCR to
find the base address by using the BIOS function call.

Do not try to modify the base address and interrupt assigned by
the PCI PnP BIOS as it may cause resource conflict within your
system.

Registers Format 25



A ADLINK
SR, '

3.2 1/0O Registers Format

The PCI-7230/cPCI-7230 requires one 32-bit address in the PC I/
O address space. Table 3.1 shows the I/O address of each regis-
ter with respect to the base address.

Address Write Read
Base (0-1) Isolated DO Isolated DI
Table 3-1: 1/0 Address Map of PCI-7230/cPCI-7230

The PCI-7233 requires one 32-bit address in the PC I/O address
space. Table 3.2 shows the address.

Address Write Read
Base (0-3) -- Isolated DI
Table 3-2: 1/0 Address Map of PCI-7233/PCI-7233H

The PCI-7234/7234P requires one 32-bit address in the PC 1/O
address space. Table 3.3 shows the address.

Address Write Read
Base (0-3) Isolated DO --

Table 3-3: 1/0 Address Map of PCI-7234/7234P

CAUTION:
All the 1/O ports above are 32-bit width.

A 8-bit or 16-bit I/O access is NOT allowed.
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3.3 Digital Input Register

There is a total of 16 and 32 digital input channels on the PCI-
7230 (cPCI-7230) and PCI-7233 respectively. Each bit corre-
sponds to a signal on the digital input channel. IDI_16 to IDI_31
are only available on PCI-7233/PCI-7233H.

Address: BASE + 0 to BASE + 3
Attribute: read only
Data Format:

Bit 7 6 5 4 3 2 1 0

Base+0| DI 7 | IDI6 | IDI5 | IDI4 | IDIL3 | IDIL2 | IDI1 | IDILO
Base+ 1 |IDI_15|IDI_14 | IDI_13 | IDI_12 [ IDI_11 [ IDI_10| IDI_ 9 | IDI_8
Base +2 |IDI_23 | IDI_22 | IDI_21 | IDI_20 | IDI_19 | IDI_18 | IDI_17 | IDI_16
Base + 3 |IDI_31|1DI_30 | IDI_29 | IDI_28 | IDI_27 | IDI_26 | IDI_25 | IDI_24

Table 3-4: Digital Input Register

Legend:
IDI_n: Isolated Digital Input CH n.

3.4 Digital Output Register

There is a total of 16 and 32 digital output channels on the PCI-
7230 (cPCI-7230) and PCI-7234/7234P respectively. Each bit cor-
responds to a signal on the digital output channel. IDO_16 to
IDO_31 are only available on PCI-7234/7234P.

Address: BASE + 0 to BASE + 3
Attribute: write only
Data Format:
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Bit 7 6 5 4 3 2 1 0
Base +0| IDO_7 | IDO_6 | IDO_5 | IDO_4 | IDO_3 | IDO_2 | IDO_1 | IDO_0
Base +1|IDO_15 | IDO_14 | IDO_13 | IDO_12 | IDO_11 [IDO_10| IDO_9 | IDO_8
Base +2 | IDO_23 | IDO_22 | IDO_21|IDO_20 [IDO_19 |IDO_18 [ IDO_17 | IDO_16
Base + 3 | IDO_31 | IDO_30 | IDO_29 | IDO_28 [ IDO_27 | IDO_26 | IDO_28 | IDO_24

Table 3-5: Digital Output Register

Legend:
IDO_n: Isolated Digital Output CH n.
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4 Operation Theorem

4.1 Isolated Digital Input Circuits

The isolated digital output is an open collector transistor output.
The input can accept voltages of up to 24V. The input resisters on
PCI-7230/7233/7233H and cPCI-7230 are 1.2KQ. The connection
between outside signal and PCI-7230, cPCI-7230, PCI-7233, PCI-
7233H are shown below.

Isolated Input 1.2K Ohm

?W%M

EICOM ; ; ;

Isolated Input 1.2K Ohm

2 %

EICOM (L

GND
Figure 4-1: Input circuits of PCI-7230, PCI-7233, and PCI-7233H
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1.2K Ohm
DI_nH

w95 %y

Figure 4-2: Differential Input circuits of cPCI-7230

4.2 Isolated Digital Output Circuits

The connection of isolated digital output is illustrated below. The
PCI-7230 requires an external power of between 5 to 35VDC from
the VDD pin for the digital output circuit. cPCI-7230 and PCI-7234/
7234P are both equipped with an internal DC-DC converter.

On the PCI-7230, an external voltage source, minimum 5V, maxi-
mum 35 VDC, is necessary to power the internal isolated circuits.
It is connected with pin-19 of CN2, When the isolated digital output
goes to high, the sink current will be from VDD.

On PCI-7234 and cPCI-7230, the VDD pin is used as a “fly-wheel”
diode, which can protect the driver if the loading is inductance
loading such as relay, motor, or solenoid.

The VDD must connect to the external power to form a fly-wheel
current loop.
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)ll>

®

6\

Load IDON

A

PC 817

DC (5-35V)

I.GND

[—O
T

---c).------

Darlington
Sink Driver

Figure 4-3: Isolate output circuits of PCI-7234 (sink current)

V5V

=L
- ‘hﬂgf_

1
1
DC (5-35V) Load

1
\ I
1

Darlington
Source Current

Figure 4-4: Isolate output circuits of PCI-7234P (source current)

4.3 Change of State Detection

What is COS?

The COS (Change of State) occurs when the input state (logic
level) is changed from low to high or from high to low. The COS
detection circuit is used to detect the edge of level change. In the
PCI-7233 card, the COS detection circuit is applied to all 32 chan-
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nels input channels. If any channel is changed, the COS detection

circuit generates an interrupt request signal.

Structure of COS detection and Dual Interrupt System

The dual interrupt system is used in PCI-7233. Dual interrupt
occurs when the hardware can generate two interrupt request sig-
nals at the same time and the software can service these two
requests with ISR. Note that dual interrupt does not mean the card
occupies two IRQ levels. The two interrupt request signals (INT1
and INT2) come from COS detection output signal #1 and #2. The
INT1 is inserted when any channel from 0 to 15 is changed. The
INT2 is inserted when any channel between 16 to 31 is changed.

The interrupt system is illustrated below.

DI_0~
DI_31

32
Channel
Isolated

Input

DI_0~
DI_15 INTA1
PLD1
Clear
IRQ
DI_16~
DI 31 INT2
PLD2

PCI
Bridge

)

PCI Bus

Figure 4-5: Dual Interrupt System of PCI-7233
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COS Detection

The following timing is an example of the COS detection. Every DI
signal’'s edge change can be detected. All the DI channels edge
will be ‘OR’ together to generate the INT1 or INT2 IRQ signals.

If INT1 or INT2 irq Signals generate, the signal will be latch its
state. The user can use the “ 7233 CLR_IRQ” function to clear,
INT1, or INT2 IRQ signal state.

pbo [

DI_1

DI_0 COS M M

DI_1COS M

INT1 | | | | ]

CIear_IRQT CIear_IRQT CIear_IRQT

Figure 4-6: Example of COS detection
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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 follow-
ing carefully.

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

2. All ADLINK products come with a two-year guarantee:

» The warranty period starts from the product’s shipment
date 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 send-
ing them for repair. ADLINK is not responsible for 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 cer-
tain 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.
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3. Our repair service is not covered by ADLINK's two-year
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 unsuitable storage environments (i.e.
high temperatures, high humidity, or volatile chemicals).

»Damage caused by leakage of battery fluid during or after
change of batteries by customer/user.

»Damage from improper repair by unauthorized techni-
cians.

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

» Other categories not protected under our warranty.

4. Customers are responsible for shipping costs to transport
damaged products to our company or sales office.

5. To ensure the speed and quality of product repair, please
download an RMA application form from our company web-
site: http://rma.adlinktech.com/policy. Damaged products
with attached RMA forms receive priority.

If you have any further questions, please email our FAE staff:

service@adlinktech.com.
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