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Check Your Package

Thank you for purchasing the CONTEC product.
The product consists of theitems listed below.

Check, with the following list, that your package is complete. Ifyoudiscover damaged or missing
items, contact your retailer.

Product Configuration List
- Board[P10-32/32RL(PCI)H] ...1
- First step guide ... 1
-CD-ROM *1 [API-PAC(W32)] ...1
- Warranty Certificate ...1
- Serial number label...1
*1 The CD-ROM contains the driver software and User’s Guide (this guide)

) . CD-ROM
Board First step guide [API-PAC(W32)]

(CTE

Warranty Certificate Serial number label

Warranty
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Copyright
Copyright 2013 CONTEC CO., LTD. ALL RIGHT SRESERVED

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

CONTECCO., LTD. makes no commitment to update orkeep current the information contained in this
document. The information in this document is subject to change without notice.

All relevantissues have been considered in the preparation of this document. Should younotice 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 forany errors that may
appear in this document or for results obtained by theuser as a result of using this product.

Trademarks

MS, Microsoft, Windows, Windows NT and MS-DOSare trademarks of Microsoft Corporation. Other
brand and product names are trademarks of theirrespective holder.
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1. Before Using the Product

1. Before Using the Product

This chapter provides information you shouldknow before using the product.

About the Board

Thisboardisa P CI bus-compliant interface board for input/output of digital signals.

The boardisa reverse-common typed and insurated digital input/output board and can input and output
digital signals at 12 - 24VDC.

PIO-32/32RL(PCI)H can input and output up to 32 channels.

This product uses opto- couplerisolated input (ready to accept current sinking output signals) for input
and opto- couplerisolated current sinking output for output.

Windows/Linux driver is bundled with this product.

Features

- A different extemal power supply can be used for each common pin as it is shared by 16 channels.

- The PClI bus (personal computer) and the I/O interfaceare isolated from each otherby an
opto-coupler, offering good noise immunity.

- Youcan use 32 signal channels of the input signals as interrupt inputs.
Youcan also select the interrupt trigger edge of the input signal.

- Theboardhasa digital filter feature to prevent wrongrecognition of input signals from carrying
noise or a chattering.

- Upto35VDC, 100mA per signal, max. output.

- Zener diode connected to output transistors for protection fromsurge voltage. Overcurrent
protectivedevice provided for every eight channels of output transistors.

CONTEC
PI0-32/32RL(PCHH 1



1. Before Using the Product

Support Software

Youshould use CONT EC support software accordingto your purpose and development environment.

Windows version of digital I/O driver API-DIO(WDM) / API-DIO(98/PC)
[Stored on the bundled CD-ROM driver library API-PAC(W32)]

The API-DIO(WDM)/ API-DIO(98/PC) is the Windows version driver library software that provides products in the
form of Win32 API functions (DLL). Various sample programms such as Visual Basic and Visual C++, etc and
diagnostic programuseful for checking operation is provided.

< Operating environment >

oS Windows 7, Vista, XP, Server 2003,2000

Adaptation language Visual Basic, Visual C++, Visual C#, Delphi, C++ Builder

You can download the updated version from the CONTEC’s Web site (http://www.contec.convapipac/). Formore
details on the supported OS, applicable language and new information, please visit the CONTEC’s Web site.

Linux version of digital I/O driver API-DIO(LNX)
[Stored on the bundled CD-ROM driver library API-PAC(W32)]

The API-DIO(LNX) is the Linux version driver software which provides device drivers (modules) by shared library
and kernel version. Various sample programs of gcc are provided.
< Operating environment >
oS RedHatLinux, TurboLinux

(For details on supported distributions, refer to Help available after installation.)
Adaptation language gce
You can download the updated version from the CONTEC’s Web site (http://www.contec.com/apipac/). Formore
details on the supported OS, applicable language and new information, please visit the CONTEC’s Web site.

Data acquisition VI library for LabVIEW VI-DAQ (Available for downloading (free of charge) from
the CONTEC website.)

Thisisa VI library to use in National Instruments LabVIEW.

VI-DAQ is created with a function formsimilar to that of LabVIEW's Data Acquisition VI, allowing
youto use various devices without complicated settings.

See http://www.contec.com/vidag/ for details and download of VI-DAQ.

© CONTEC
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1. Before Using the Product

Cable & Connector (Option)

Shield Cable with 96-Pin Half-Pitch Connector at Both Ends (Mold T ype)
: PCB96PS-0.5P (0.5m)
: PCB96PS-1.5P (1.5m)
: PCB96PS-3P (3m)
: PCB96PS-5P (5m)

Shield Cable with 96-Pin Half-Pitch Connector at Both Ends
: PCB96PS-0.5(0.5m)

: PCB96PS-1.5(1.5m)
: PCB96PS-3 (3m)
: PCB96PS-5 (5m)

Flat Cable with 96-Pin Half-Pitch Connectors at Both Ends
: PCB96P-1.5(1.5m)

: PCB96P-3(3m)
: PCBY6P-5(5m)

Shield Cable with 96-Pin Half-Pitch Connector at One End (Mold Type)
: PCA96PS-0.5P (0.5m)

: PCA96PS-1.5P (1.5m)
: PCA96PS-3P (3m)
: PCA96PS-5P (5m)

Shield Cable with 96-Pin Half-Pitch Connector at One End
: PCA96PS-0.5(0.5m)

: PCA96PS-1.5(1.5m)
: PCA96PS-3 (3m)
: PCA96PS-5 (5m)

Flat Cable with 96-Pin Half-Pitch Connector at One End
: PCA96P-1.5(1.5m)

: PCA96P-3 (3m)
: PCA96P-5 (5m)

Distribution Shield Cable with 96-Pin Half-Pitch Connector (96P1n—>3 7Pinx 2)
: PCB96WS-1.5P (1.5m)

: PCB96WS-3P (3m)
: PCB96WS-5P (5m)
Connector with 96-Pin Half-Pitch Female Set(5 Pieces) : CN5-H96F

CONTEC
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1. Before Using the Product

Accessories (Option)

Screw Terminal (M3 x 96P) : EPD-96A *1*4
Screw Terminal (M3.5 x 96P) : EPD-96 *1
Screw T erminal (M3 x 96) : DTP-64A *1
Screw Terminal (M3 x 37P) : EPD-37A *2%4
Screw Terminal (M3.5 x 37P) : EPD-37*2
Connection Conversion Board (96-Pin — 37-Pin x 2) : CCB-96 *3

*1 APCB96P or PCB96PSoptional cable is required separately.

*2 APCB96WSoptional cable is required separately.

*3 Option cable PCB96P or PCBY96PS, and the cable for 37-pin D-SUB are required separately.
*4 "Spring-up" type terminal is used to prevent terminal screws from falling off.

* Check the CONTEC’s Website for more information on these options.

© CONTEC
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1. Before Using the Product

Customer Support

CONTEC provides the following support services for youtouse CONT EC products more efficiently
and comfortably.

Web Site

Japanese  http://www.contec.co.jp/
English http://www.contec.com/
Chinese http://www.contec.com.cn/

Latest product information
CONTEC provides up-to-dateinformation on products.

CONTEC also provides product manuals and various technical documents in the PDF.

Free download

Youcan download updated driver software and differential files as well as sample programs available in
several languages.

Note! For productinformation

Contact your retailer if youhave any technical question about a CONTEC product orneedits price,
delivery time, or estimate information.

Limited Three-Years Warranty

CONTEC products are warranted by CONT EC CO., LTD. tobe free from defects in material and
workmanship forup 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 ofthe
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 products. The warranty is not applicable if thedevice 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 orrepair, return the device freight prepaid, with a copy ofthe original invoice. Please
obtain a Return Merchandise Authorization number (RMA) fromthe CONTEC group office where you
purchased before returning any product.

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

Liability

The obligation of the warrantor is solely to repair or replace the product. Innoeventwill 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.

CONTEC
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1. Before Using the Product

Safety Precautions

Understand the following definitions and precautions to use the product safely.

Safety Information

This document provides safety information using the following symbols to prevent accidents resulting

in injury or death and the destruction of equipment andresources. Understand the meanings of these
labels to operate the equipment safely.

DANGER indicates an imminently hazardous situation which, if not avoided, will

A\ DANGER result in death or serious injury.
WARNINGi ndicates a potentially hazardous situation which,if notavoided, could
/\ WARNING . COE
result in death or serious injury.
CAUTION indicates a potentially hazardous situation which, if not avoided, may
A\ CAUTION . . .. R
result in minor or moderate injury or in property damage.
© CONTEC
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1. Before Using the Product

Handling Precautions

A\

DANGER
Do not use the product where it is exposed to flammable or corrosive gas. Doingso may result in
an explosion, fire, electric shock, orfailure.

A

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

Only set the switches and jumpers on the board to thespecified settings.
Otherwise, the board may malfunction, overheat, or cause a failure.

Do not strike orbend the board.
Otherwise, the board may malfunction, overheat, cause a failure or breakage.

Do not touch theboard's metal plated terminals (edge connector) with your hands.
Otherwise, the board may malfunction, overheat, or cause a failure.
If the terminals are touched by someone's hands, clean theterminals with industrial alcohol.

Do not install or remove the board to or fromthe expansionslot while the computer's power or
expansion unit is turned on.

Otherwise, the board may malfunction, overheat, or cause a failure.

Be sure that the personal computer power is turned off.

Make sure that your PC or expansionunit can supply ample power toall the boards installed.
Insufficiently energized boards could malfunction, overheat, or cause a failure.

The specifications of this product are subject to change without notice forenhancement and quality
improvement.

Even when using the product continuously, be sure to read the manual and understand the contents.
Do not modify the product. CONTEC will bear no responsibility for any problems, etc., resulting
from modifying this product.

Regardless of the foregoing statements, CONTEC is not liable for any damages whatsoever

(including damages for loss of business profits) arising out oftheuse or inability touse this
CONTEC product or the information contained herein.

CONTEC
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1. Before Using the Product

Environment

Use this product in the following environment. If used in an unauthorized environment, the board may
overheat, malfunction, or cause a failure.

Operating temperature

0-50°C

Operating humidity

10 - 90%RH (No condensation)

Corrosive gases

None

Floating dust particles

Not to be excessive

Inspection
Inspect the product periodically as follows to use it safely.

- Check that the bus connector - Check that the board has
of the board and its cable have no dust or foreign matter adhering.
been plugged correctly.

- The gold-plated leads of the bus connector
have no stain or corrosion.

Storage

When storing this product, keep it in its original packing form.
(1) Put the boardin the storage bag.
(2) Wrap it in the packingmaterial, then put it in the box.

(3) Store the package at room temperature ata place free from direct sunlight, moisture, shock,
vibration, magnetism, and static electricity.
Disposal

When disposing of the product, followthe disposal procedures stipulated under the relevant laws and
municipal ordinances.

© CONTEC
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2. Setup

2. Setup

This chapter explains howto set up theboard.

What is Setup?

Setup means a series of steps to take beforethe product can be used.
Different stepsare required for software and hardware.
The setup procedure varies with the OSand soft ware used.

Using the Board under Windows
Using the Driver Library API-PAC(W32)

This section describes the setup procedure to be performed before you can start developing application
programs for the board using the bundled CD-ROM “Driver Library API-PAC(W32)”.

Takingthe following steps sets up thesoftware and hardware. You can use the diagnosis program later
to check whether the software and hardware functionnommally.

Step 1 Installing the Software

Step 2 Setting the Hardware

Step 3 Installing the Hardware

Step 4 Initializing the Software

Step 5 Checking Operations with the Diagnosis Program

If Setup fails to be performed normally, see the “Setup Troubleshooting” section at the end of this
chapter.

Using the Board under Windows
Using Software Other than the Driver Library
API-PAC(W32)

For setting up software otherthan API-PAC(W32), referto the manual forthat software. See also the
following parts of this manual as required.

This chapter Step 2 Setting the Hardware

This chapter Step 3 Installing the Hardware

Chapter3 External Connection

Chapter 6 About Hardware

CONTEC
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2. Setup

Using the Board under an OS Other than Windows

For using the board under Linux, see the following parts of this manual.
This chapter Step 2 Setting the Hardware
Chapter3 External Connection
Chapter5 About Software
Chapter6 About Hardware

For using the board under an OS such as MS-DOS other than Windows, see the following parts of this
manual.

This chapter Step 2 Setting the Hardware
Chapter3 External Connection
Chapter 6 About Hardware

© CONTEC
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2. Setup

Step 1 Installing the Software

This section describes howto install the Driverlibraries.

Before installing the hardware on your PC,install the Driver libraries from the bundled
API-PAC(W32) CD-ROM.

The following description assumes the operating system as Windows XP.  Although some user
interfaces are different depending onthe OSused, the basic procedure is the same.

About the driver to be used

Two digital I/O drivers are available : API-DIO(WDM)and API-DIO(98/PC).
API-DIO(WDM) is a newdriver to performdigital I/O under Windows.

API-DIO(WDM) was developed to improve the conventional product version of API-DIO(98/PC)in the

ease of use and functionality.

It isadvisable to use API-DIO(WDM) for youto use an digital I/O device. API-DIO(WDM) will

support new OSand devices in the future but will not support Windows NT 4.0, Windows 95, ISA bus.

Use API-DIO(98/PC) if your operating environment contains such an unsupported piece of software or

hardware.

Check the following selection guide to easily select the driver to be used.

OStobeused [0 o o e e o ——
Windows Me, 98,95,
l Windows NT 4.0
Device type =~ = |m= === - — - »
ISA Bus,
l 16bit PC Card
Use the digital board for |
the first time? -

v

|
|
|
|
|
|
Already used. |
|
|
|
|
|
|
|

Yes The existing system
upgrade using — >
API-DIO(98/PC)? Yes
No
<
Language to be used = |[== == == == o= ————
Visual C++ 2.0, 4.0, 5.0 |
Visual Basic 4.0, 5.0
Delphi, C++ Builder ‘
API-DIO(WDM) API-DIO(98/PC)
CONTEC
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2. Setup

Starting the Install Program

(1) Load the CD-ROM [API-PAC(W32)]on your PC.

(2) The API-PAC(W32) Installer window appears automatically.
If the panel does not appear, run (CD-ROM drive letter):\AUTORUN .exe.

(3) Clickonthe [Install Development or Exe cution Environment] button.

ONTEC AP|-PAC(W32) DRIVER LIBRARY

Driver Library
API-PAC(W32)

I Driver & Development Tools

IInslaIID or E: ion Envi I

Install API-TOOL utilities
Refer to Hardware User's Guide

Ver.Jan.2007 Release Note

I Measurement Software

Install Data Logger Software C-LOGGER VYer.1.13

© CONTEC

WWww.contec.com

* When using the Windows 7, Vista, driver is automatically installed.

/\ CAUTION

Before installing the software in Windows 7, Vista, XP, Server 2003 and 2000, login as a user with

administrator privileges.

© CONTEC
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2. Setup

Select API-DIO(WDM)

Selecting API-DIO(WDM)

(1) The following dialogbox appears to select “Driver to install” and “Install option”, “Usage of
driver library”.
(2) Select the "AdvancedDigital 1/O driver".
(3) Clickon the [Install] button.
[ API-PAGW32) Installer (=SS
Driver to install Tnstall option
Full Funtime only Full
[~ AP-AIOMDM  Advanced Analog 1/O driver ] ] Every files such as drivers. helps,
I APLAIDO3/PO}  Glassio Analog /O driver & -~ samples and utilities are installed
[ AP-GNTMWDM?  Advanced Gounter input driver (o} (o}
[T APF-GNTEE/PC) Glassic Counter input driver (o [ad Funtime anly
¥ AL DIOCHDMT  dvanced DIl Vo driver 3 sl Minitnum driver files to control the
e T T e
[ API-GPIBIB/PC Glassic GPIB communication driver (% (ol Usage of driver library
[ API-GPLWIW32)  GPIB driver for LabVIEW « [od To use driver library, [Hardware
installation] and [nitial setting]
[ API-SIDE8/PC)  Classic Serial communication driver & (ol must be done. Please refer to the
tollowing explanation
[~ API-SMCONDM)  Classic Motion contral driver (o} (o}
[~ APLSMGISB/PG) Advanced Motion control driver 7 [ Usege of classic driver |
[~ APETIMER(A2) On board system timer driver o s Wesga o arfeesd] sy
APT-DIOMAWDM) and APF-DIOEE/PC) are the driver library used with Windows
'to control CONTEG Digital input/output devices.
'To confirm the difference between APT-DIOMWDM? and APF-DIDES/PC)
please refer ta detailed infor matian. - Exit
*  Clickingthe [API-DIO] button displays detailed information about API-DIO(WDM)and
API-DIO(98/PC).
Run the installation
(1) Complete the installation by following the instructions on the screen.
(2) The Readme file appears when the installation is complete.
PIO-32/32RL(PCDHH 13



2. Setup

Select API-DIO(98/PC)

Selecting API-DIO(98/PC)

(1) The followingdialogbox appears to select “Driver to install” and “Install option”, “Usage of
driver library”.

(2) Select “Classic Digital I/O driver”.
(3) Clickon the [Install] button.

PI-PAGW32) Installer 813

Driver to install Tnstall option
Full  Runtimeonly  Detail Full
[~ APL-AIDMWDM)  Advanced Analog 14O driver @ ol Every files such as drivers, helps,

APLAID samples and utiities ars installed
GIHFCNY Runtime anly

Minimum driver files to control the
devices are installe
I APFDID

Usage of driver library

[~ APL-AID®GE/PC) Classic Analog /O driver

[~ APFCNTOWDM)  Advanced Gounter input driver
[~ APL-GNT®8/PG) Classic Gounter input driver

Advanced Digital 1O driver
T Clazsiz Digital 1O drver

wqD A 2

[~ APL-GPIBS/PC Classic GPIE communication driver
[~ AP-GPLVWS2)  GPIB driver for LabVIEW

To use driver library, [Hardware
installation] and [initial setting]
must be done. Flease refer to the
follovine explanation

AP-EMC Usage of classic driver
Usage of advanced driver

[~ APL-SIORE/PG)  Classic Serial communication driver

[ APL-SMCOWDM)  Classic Motion control driver
[~ APL-SMC98/PC) Advanced Mation control driver

200 0% A9 9 N

D AN DI AR

[~ APL-TIMERW32) On board system timer driver

APT-DIOOWD M) and API-DIO@A/PC) are the driver library used with Windons
to control CONTEC Digital input/autput devices.

To contirm the difference between APFDIOMWOM) and API-DIO®S/FC),
please refer to detailed information

Exit

*  Clickingon the [API-DIO] button displays detailed information on API-DIO(WDM),
API-DIO(98/PC).

© CONTEC
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2. Setup

Executingthe Installation
(1) Follow the on-screen instructions to proceed to install.

(2) When the required files have been copied, the “Perform a hardware setup now (API-TOOL
Configuration)” and “Showreadme file” check boxes are displayed.
Whenyou are installing the software or hardware for the firsttime:
1) Uncheck “Perform a hardware setup now”.
2) Click on the [Finish] button.
Go to Step 2 to set and plug the hardware.

* When the hardware has already been installed:

Check “Perform a hardware setup now (API-TOOL Configuration)”, then go to Step 4
“Initializing the Software”.

GONTEG API-DIO(98/PCY - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successful ly
installed CONTEC API-DIO(38/PC) . Click Finish

to exit the wizard.

[J#§rform a hardware setur now.

Show readme file.

< Back Cance|

You have nowfinished installing the software.

©CONTEC
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Step 2 Setting the Hardware

This section describes howto set the board and plugit on your PC.

The board has some switches and jumper to be preset.
Check the on-board switches and jumpers before pluggingthe board into an expansionslot.

The board can be set up even with the factory defaults untouched. Youcan change board settings later.

Parts of the Board and Factory Defaults

Figure 2.1. shows the names of major parts ontheboard.

Note that the switch setting shown belowis the factory default.

SW1
= PIO-32/32RL(PCDH BOARD ID
Board ID setting switch
SW1
BOARD ID
9
|| L] 0%
A >
- Interface connector
(CN1)
B48 © A48
BATJya o A47
0 o
JIgY
[0 o
B2 A02
Bo1 @ A01
Figure 2.1. Component Locations
@ CONTEC
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Setting the Board ID

If youinstall two or more boards on one personal computer, assign a different ID value toeach ofthe
boards to distinguish them.

The board IDs can be set from 0 - Fh to identify up to sixteen boards.

If only one boardis used, the original factory setting (Board ID =0) should be used.

Setting Procedure

To set the board ID, use the rotary switch onthe board. Turnthe SW1 knobto set the board ID as
shown below.

SW1
BOARD ID
i)
" g Factory setting:
o> (Board ID= 0)

Figure 2.2. Board ID Settings (SW1)

CONTEC
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Plugging the Board

(1) Before pluggingthe board, shut down the system, unplugthepower code of your PC.
(2) Removethe cover fromthe PC so that the board can be mounted.

(3) Plugthe boardinto an expansionslot.

(4) Attach the board bracket tothe PC with a screw.

(5) Put the coverback intoplace.

Applicable PCI bus slots

PCI bus slotsused in PCshave keysto prevent 5Vand 3.3V PCI bus boards from being accidentally
plugged into wrongbusslots. Thisboard can be plugged into both of the 5Vand3.3VPCI busslots.

<PCI bus slot> <PCI bus board>
|
5-V PCI bus slot
N\
| et e |
\ L
3.3-V PCI bus slot \_{V key
£\
| |
5 I
N— 3.3V key (D
B A
A Slit for 5-V PCI bus slot
B Slit for 8.3-V PCI bus slot

Do not touch theboard's metal plated terminals (edge connector) with your hands.
Otherwise, the board may malfunction, overheat, or cause a failure.
If the terminals are touched by someone's hands, clean theterminals with industrial alcohol.

- Do not install or remove the board to or fromthe slot while the computer's power or expansion unit is
turned on.
Otherwise, the board may malfunction, overheat, or cause a failure.
Be sure that the personal computer power is turned off.

- Make sure that your PC or expansionunit can supply ample power toall the boards installed.
Insufficiently energized boards could malfunction, overheat, or cause a failure.
- Power supply from the PClbusslot at+5Vis required.

© CONTEC
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Step 3 Installing the Hardware

For using an expansion boardunder Windows, youhaveto let the OSdetect the I/O addresses and
interruptlevel tobe used by the board. The process is referredtoas installing the hardware.

In the case of using two or more boards, make sure youinstall one by one with the Found New
Hardware Wizard.

Turning on the PC
Turn on the power toyour PC.

/\ CAUTION

The board cannot be properly installed unless the resources (I/0 addresses and interrupt level) for
the board can be allocated. Before attempting toinstall the board, first determine what PC
resources are free to use.

- Theresources used by each PCI bus board do not depend on the location of the PCI bus slot or the
boarditself. Ifyouremovetwo or more boards that have already been installed and then remount
one of them onthe computer, it is unknown that which one ofthesets of resources previously
assigned to the two boards is assigned to the remounted board. In this case, youmust checkthe
resource settings.

When Using API-DIO(WDM)

(1) The “Found New Hardware Wizard” will be started.

Found New Handware Wizard

Welcome to the Found New
Hardware Wizard
“Windows will search for curent and updated software by

lnoking on your computer, on the hardware installation CD, o on
the Windows Update ‘web site [with your permission)

Fiead our privacy policy

Can'Windows connect to Windows Update to search for
software?

(O es, this ime only
() Ve, now and every time | connect a device
@ Ho, ot s fime

Click Mext to continue.

Select “No, not this time” and then click the “Next” button.

CONTEC
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2. Setup

(2) When “Multimedia Controller” is displayed, select “Install from a list or gpecific
location[ Advanced]” and then specify that folder on the CD-ROM which contains the setup
information (INF) file to registerthe board.

Found New Hardware Wizarnd

Welcome to the Found New
Hardware Wizard
Thiz wizard helps you install software for:

tultimedia Controller

Z'\') If your hardware came with an installation CD
“ZE2 or floppy disk. insert it now.

‘what do you want the wizard to do?

() Install the software sutomatically [Fecommended]

(@) Install from & st or zpecilic location (Advanced}

Click Next to continue

When the model name ofhardware is displayed, select “Install the software automatically
[Recommended]” and then click on the “Next” button.

Source folder

The setup information (INF) file is contained in the following folder on the bundled CD-ROM.
Windows 7 [64, 32bit], Vista [64, 32bit], XP [64, 32bit],
Server 2003 [64,32bit],2000 \INF\Wdm\Dio

= (+) APT-PACHNEZY 0
+ ) Apipac
+ ) Help
= =) INF
= [ Wdm
) Ao
) Gt
= L EY —— \INF\Wdm\Dio
=) Sme
A ) Win2000

+ | Readme
[ Software
+ ) UzerzGuide

3 Utility

© CONTEC
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2. Setup

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for;

R

* The name of the board
youhave just added is
displayed.

- PIO-32/32RL(PCI)H

Click Finish to cloge the wizard.

Finish

You have nowfinished installing the hardware.

CONTEC
PIO-32/32RL(PCHH 21
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When Using API-DIO(98/PC)

(1) The “Found New Hardware Wizard” will be started.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
“windows will search for current and updated software by

looking on wour computer, on the hardware installation CD, or on
the Windows Update 'Web site [with your permission)

Eead our privacy policy

Can "Windows connect to ‘wWindows Update to search for
software?

(O ¥Yes, this time only

(0 es, now and every time | connect a device

o}

Click Mext to continue.

T

Select “No, not thistime” and then click the “Next” button.

(2) Select “Install froma list or gpecific location[ Advanced]” and then click the “Next” button.

Found New Hardware Wizard
Welcome to the Found New
Hardware Wizard

This wizard helps vou install software far:

Multimedia Contraller

{ ') If your hardware came with an installation CD

N

“2E or Hloppy disk. insert it now.

what do you want the wizard to do?

(O Install the software automatically (Aecommended)

®

all from a list or specihc locahon [Advancedf

Click Next to continue

22
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2. Setup

(3) Specify that folder onthe CD-ROM which contains the setup information (INF) file toregisterthe
board.

Found New Hardware Wizard

Completing the Found New

Hardware Wizard f
*
The wizard has finished instaliing the software far: T h ¢name _Ofthe boaTd
CONTED Eo.,Lt you have just added is
\> displayed.

- P10-32/32RL(PCI)H

Click. Finish to close the wizard.

Source folder
The setup information (INF) file is contained in the following folder on the bundled CD-ROM.

Windows 7 [32bit], Vista [32bit], XP [32bit],
Server 2003 [32bit], 2000  \INF\Win2000\Dio\PCI

Example of specifying the fol der for use under Windows XP
= (=) APFPAGONED) 0
+ |3 Apipac
# |5 Help
= [ INF
# () Widm
= (3 win2000
# (5 Ao
# (5 Cnt
= () Dio
) 984C)
= CPCI
15 I=a
I PGCard
OEE —— \INF\Win2000\Dio\PCI
# |2) Readme
I5) Software
# |5 UszersGuide
H |3 Utility

CONTEC
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/A\ CAUTION

In Windows XP, the Hardware Wizard displays the following alert dialog box

when youhave

locatedthe INF file. This dialogbox appears, only indicatingthat the relevant driver has not

passed Windows Logo testing, and it can be ignored without developing any problem with the

operation of the board.
In this case, click on the [Continue Anyway] button.

Hardware Installation * The name of the board

youhave just added is
displayed.
- PIO-32/32RL(PCI)H

The software you are installing for this hardware:

l;

CONTEC Co.¢

has not paszed Windows Logo testing ta verify its compatibility

with Windows *P. [Tell me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that pou stop this installation now and
contact the hardware vendor for software that has
paszsed Windows Logo testing.

Continue Aryway ) STOF Ingtallation |

S ———

You have nowfinished installing the software.

©CONTEC
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Step 4 Initializing the Software

The driver library requires the initial setting to recognizetheexecutionenvironment. It is calledthe
initialization of the Driver library.

When Using API-DIO(WDM)

API-DIO(WDM) is initialized automatically during hardware installation. T herefore, if you want to use
it with its initial settings, you can skip the setting procedure described in Step 4. T o change the device
name, followthe setting procedure shown below.

Settingthe device name

(1) Run Device Manager. From[My Computer]- [Control Panel], select [System]andthenselect the
[Device Manager] tab.
(Youcan also open Device Manager by right clickingon My Computer and selecting Properties.)

L, Device Manager E| E| Pg|

File  Action Yiew Help

mEES A =RE

= _.E..[, TEST-A7BE40BDFE
+ j Compuker
—| - EE CONTE:
il
<@ Disk drives
g Lisplay adapters
iy DWDJCD-ROM drives
= Floppey disk. controllers
5 Floppy disk drives
= IDE ATASATAPL contrallers
‘z» Keyboards
") Mice and ather painting devices
& Monitors

* The name of the board
youhave just added is
displayed.
-P10-32/32RL(PCI)H “DIO000”

F [ ] [ [ [

(2) Theinstalled hardware appears under the CONTEC Devicesnode. Openthe CONTEC Devices
node and select the device you want to setup (the device name should appear highlighted). Click
[Properties].

©CONTEC
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2. Setup

(3) The property page for the device opens.

Enter thedevice name in the common settings tab page and then click [OK].

The device name you set here is used later when programming.

Properties

General| Common Settings

Details | Resources

* The name of the board

Setti
i youhave just added is
Device displayed.
Board ID - P1I0-32/32RL(PCI)H

Diagnosis

*  Theinitial device name that appears is a default value.

*

Youcan use this default name if you wish.

Make sure that youdo not use the same name for more than one device.

You have nowfinished installing th e initial setting of Software.

26
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When Using API-DIO(98/PC)

(1) Open the Start Menu, then select “Programs” — “CONTEC API-PAC(W32)”—“API-TOOL
Configuration”.

JE! API-TOOL Configuration
File Edt Tool Disgnosis Utlity Help

£ d 0o $ 2
Selected Device  APLDIO Setting Wersion Wer 4.40 _

[Installed Boards]
Device... ‘ Driver ... | Group ... | Board ... | Board Name | /0 Add.. | IRQ

Auto Detection

Automatically detecting boards.

Please wait
Cancel

< |

|3

[Motes]

Ready

(2) API-TOOL Configuration detects hardware automatically.
The detected boards are listed.

Updating the Settings

(1) Select “Save settingsto registry...” fromthe “File” menu.

You have nowfinished installing the initial setting of Software.

©CONTEC
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Step 5 Checking Operations with the Diagnosis
Program

Use the diagnosis program to check that the board and driver software work nommally, thereby you can
confirm that they have been set up correctly.

What is the Diagnosis Program?

The diagnosis program diagnoses the states of the board and driver software.

It can also be used as a simple checker when an external device is actually connected.

Using the “Diagnosis Report” featurereports the driver settings, the presence or absence oftheboard,
/0 status, and interrupt status.

Check Method

Connect the board to a remote device to text the input/output and check the execution environment.
For this board, prepare an external power supply (12 - 24V).
To connect theexternal device, see Chapter 3 “External Connection”.

© CONTEC
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Using the Diagnosis Program

Starting the Diagnosis Program for Use of API-DIO(WDM)
Click the [Diagnosis] button on the device property page tostart the diagnosis program.

Properties

General CommonSatlings|D[ive, Details | Resources

Setting
Device it
Board ID 0

Diagnosis )
A

©CONTEC
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Starting the Diagnosis Program for Use of API-DIO(98/PC)

Select the board in the API-TOOL Configuration windows, then run the Diagnosis Program. Follow
the instructions on screen.

* The name of the board youhave just added is displayed.

SSES

51 API-TOOL Configuration

File Edit Tool
E ® 4
Pl

Selected Device  API-DIO Setting version Werd 40

[Installed Boards]

Cevice. .. | Diriver .. |Gmup... Board ... | Board Mame I Add.. | IRG

1 Flo-16M6L(P... BOOOh 21
* The name of the board

youare testing is displayed.
- PI0-32/32RL(PCHH

|

5

[Motes]

|£

Diagnosis

© CONTEC
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Checking Digital Inputs and Outputs
The main panel of the Diagnosis Program appears.

Youcan check the current operation states of the board in the following boxes:

“Input Port” : Displays input values bit by bit at fixed time intervals.
“Output Port” : Mouse operation allows the data to output or display.
“Interrupt” : Displays the number of interrupts detected bit by bit.
(* The name of the board
youhave just added is
Bosdiane. IO TETELFOH mi— displayed.
Pt tha I —— - PIO-32/32RL(PCDH
Dves e | —] Grophn [T 7 (P )
e oFF: (I con: . wg:.f ;__|
Bi7 Ba6 P45 Bid B3 BE2 BN B0 Pt Port &
I ) [ ) () [ < | || o
- EEE Pot 0
EEEEEEmEmE | e
2EE D EEER FalC
Dutput Port
OF [ N
Bl Deb [eS Pad Bid Be2 0N Ded Pon i Court
) (] ] () ([ R AJ imemet0: [~ g
] || | ey 5
EEEE0E8E2EHEE | |z 5
EEEEmEEEs 2| 0
warCorigaian | Mesnssnnt T | Show Dugres frpen. | [T —])

T o use the wait time control feature, click on the [Wait Configuration] button. Use the feature when
the wait time based on the DioWait or Dio WaitEx function is not normal.

T o use the function execution time measurement feature, click on the [Measurement Time] button.

Enter thel/O start port and the number of ports, then press themeasurement button. The time for each
execution of a function will be measured.

© CONTEC
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Diagnosis Report

(1) Clickingon the [Show Diagnosis Report] button displays detailed data such as board settings and

the diagnosis results while saving them in text format.
The results are saved and displayed as a text file (DioRep.txt) in the install folder (Program
Files\CONT EC\API-PAC(W32)).
The Diagnosis Program performs “board presence/absence check”, “driver file test”, “board setting
test”, and so on.

/A\ CAUTION

Before executing diagnosis report output, unplug thecable from the board.

S —
(2) A diagnosisreport is displayed as shown below.

JThe name of the board

Sebected Dosd

Busd Narme: FOTENEPOH  ————

Deviebame: [0 i —=

Dwves N e GrapHa [T

Input Prost A Mode
OFF: I Oy .

displayed.

youhave just added is

-PI0-32/32RL(PCHH

Click on [Show

CONTEC Digital 170 Diagnosis Report E\

~
2 Settings of Configuration 3
Device Name:DIOOD
Drivver Mo, -2
Group Mo, -1
Board Mo, -1
Board Mame :PI0-16/16L[PCIH ‘
140 Address BOOOR
IRQ :21. Mot Use Mot Use, Mot Use
BoadID 0

3.Diagnosis
Iritialize : Success,
Input logical port : 0-1
Input logical bit: 0-15
Output logical port : 0-1
Output logical bit : 0-15
Input check : OK
- Input data from hardware waz comect,
Cable connection may wiong if input data was ing ¥

Diagnosis Report].

* The name of the board

youhave tested s displayed.

—_ P10-32/32RL(PCHH
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Setup Troubleshooting

Symptoms and Actions

The board cannot be initialized [Windows NT 4.0]
The driver may not yet be activated.

When using the board under an OS not compliant with Plugand Play, such as Windows NT 4.0, make
sure that the [PnP OS] BIOSoption has been set to [NO], [disable], or [Do notuse]. Ifthe optionhas
been set to [Windows 95], forexample, theboard may not be detectednormally. For details on BIOS
settings, refer tothe user’s guide for your PC.

No output can be obtained.

Use API-TOOL Configuration to check whethertheboard name setting is wrong.

The board works with the Diagnosis Programbut not with an application.

The Diagnosis Program is coded with API-TOOL functions. Aslongasthe boardoperates with the
Diagnosis Program, it is to operate with otherapplications as well. In such cases, review your program
while payingattention to the following points:

- Check the arguments to functions and their return values.

- When the boardisan isolated type, ithasa time lag for its response between the output by a
function andtheactual output. Consider the execution intervals between functions.

The OSwon’t normally get started or detect the board.

[Windows 7, Vista, XP, Server 2003,2000]

Turn off thepower toyour PC,then unplugthe board. Restart the OSand delete the board settings of

API-TOOL Configuration. Turn off the PC again, plugthe board, andrestart the OS. Let the OS

detect the board and use API-TOOL Configuration to register board settings.

If your problem cannot be resolved

Contact your retailer.

CONTEC
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3. External Connection

3. External Connection

This chapter describes the interface connectors on the board and the external I/O circuits.

Check the information available here when connecting an extemal device.

Using the On-board Connectors

Connecting a Device to a Connector

To connect an external device to this board, plugthe cable from the device into theinterface connector

shown below.
Interface connector (CN1)
B48
B47
]
B02
BO1

1

s5) @

(=1=]
=]

o/

LS

A48
A47

A02
A01

- Connector used

PCR-E96LMD (mfd. by HONDA)

- Applicable connectors

PCR-E96FA (mfd. by HONDA)

* Please refer to chapter 1 for more information on the supported cable and accessories.

Figure 3.1. Interface Connectorand Applicable Cable Connector

CONTEC
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3. External Connection

Connector Pin Assignment

[49] (1]

Common plus pin for [ OP 6/7 {-- B48 A48 -}-N.C. INC
+6/+7 output ports ~ OP 6/7 {-- B47 A47 -} N.C. "
— O-771--B46 A46 -}-1-37 —
0-76 1~ B45 A45 -|-1-36
0-75 |~ B44 A44 -} 135
0-74 1" B43 A43 -|-1-34 +3 port (input)
+7port utpud) | 0-73 {- B4z A4z -} 133
0-72 {--B41 A41 -}-1-32
0-71 1" B40 A40 - I-31
L 0-70 {-"B39 A39 -f-I-30 _J
— 067 1-"B38 A38 -}-I-27 —
0-66 |- B37 A37 -} -1-26
0-65 1-"B36 A36 -|-I-25
0-64 1-"B35 A35 - 124 +2 port (input)

+6 port (output) 063 |- B34 A34 -} 123

0-62 |- B33 A33 -} I-22
0-61 1-"B32 A32 -} I-21
L 060 {-"B31 A31 -f-I-20
— N.C. 1-"B30 A30 -}-IN2/3 ]Common minus pin for
N.C. |-"B29 A29 -} IN2/3 | +2/+3 input ports
N.C. {--B28 A28 -}-N.C. 7
N.C. {-'B27 A27 -[ N.C.
N.c.| N.C.1--B26 A26 -} N.C.
N.C. {--B25 A25 -} N.C.
N.C. {-"B24 A24 -[-N.C.
N.C. 1--B23 A23 -}-N.C N.C.
N.C. {-'B22 A22 -[-N.C.
- N.C. |- B21 A21 -} N.C.
Common plus pin for —QP 4/5 1-- B20 A20 -} N.C.
+4/+5 output ports —OP 4/5 1~ B19 A19 -| N.C. -
r o0-57 1" B18 A18 -f I-17 —
0-56 1~ B17 A17 -}-I-16
0-55 1-- B16  A16 -} 1-15
1 B15 Al15 - I-14 .
+5 port (output) 8.23 {-- B4 A14 -} 113 +1 port (input)
0-52 1-- B13 A13 -}-I-12
0-51 1- B12 A12 -} I11
L o050 1--B11 A1 -} 1110
— 0-47 1-- B10 A10 -} I-07
0-46 1~ B09 A09 -| 1-06
0-45 1- - B08 A08 -| I-05
+4 port (output) 833 1 g(o)g 28673 _ %8; +0 port (input)
0-42 1-- B05 A05 -}-1-02
0-41 1~ B04 A04 -} I-01
L O-40 |- Bo3 A03 -}-100
N.C. 17 B02 A02 -| INO0/13 Common minus pin for
Ne.L N.C. 1~ B0l A0l -} IN Ollj +0/+1 input ports
[96]  [48]

*1-00 - I-37 can be used as interrupt signal.

The numbers in square brackets [ ] are pin numbers designated by
HONDA TSUSHIN KOGYO CO., LTD.

1-00 - I-37 32 input signal pins. Connect output signals from the external device to these pins.

0-40 - O-77 32 output signal pins. Connect these pins to the input signal pins of the external device.

OP 4/5 - OP 6/7 |Connect the positive side of the external power supply. These pins are common to 16 output signal

pins.

IP 0/1 - IP 2/3 Connect the positive side of the external power supply. These pins are common to 16 input signal

pins.

N.C. This pin is left unconnected.
Figure 3.2. Pin Assignments of Interface C onnector
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3. External Connection

Relationships between API-PAC(W32) Logical Ports/Bits and

Connector Signal Pins

The following table lists the relationships between the connector signal pins and the logical port/bit
numbersused for I/O functions when applications are written with API-PAC(W32).

Table 3.1. Logical Ports, Logical Bits, and Connector Signal Pins
D7 D6 D5 D4 D3 D2 D1 Do

Input Logical PortsO 1-07 1-06 1-05 1-04 1-03 1-02 1-01 1-00
[7] [6] [5] [4] [3] [2] [1 [o]

Input Logical Portsl 1-17 I-16 I-15 I-14 1-13 I-12 I-11 I-10

[15] [14] [13] [12] [11] [10] [9] [8]
Input Logical Ports2 I-27 I-26 I-25 I-24 I-23 1-22 I-21 I-20
[23] [22] [21] [20] [19] [18] [17] [16]

Input Logical Ports3 1-37 1-36 1-35 1-34 1-33 1-32 1-31 1-30
[31] [30] [29] [28] [27] [26] [25] [24]

D7 Dé D5 D4 D3 D2 D1 DO

Output Logical PortsO | 0-47 0-46 0-45 0-44 0-43 0-42 0-41 0-40
[71 [6] [5] [4] [3] [2] (1] [o]
Output Logical Portsl | O-57 0-56 0-55 0-54 0-53 0-52 0-51 0-50
[15] [14] [13] [12] [11] [10] [9] (8l
Output Logical Ports2 | 0-67 | 0-66 [ 0-65 | 0-64 | 0-63 | 0-62 | 0-61 [ 0-60
[23] [22] [21] [20] [19] [18] [17 [16]
Output Logical Ports3 | O-77 0-76 0-75 0O-74 0-73 0-72 0-71 0-70
[31] [30] [29] [28] [27] [26] [25] [24]

Note : I-xx represents an input signal; O-xx is an output signal.

[xx] represents a logical bit.

/\ CAUTION
The logical portand logical bit numbers are virtual port and bit numbers that enable programming
independent of board I/O addresses or boardtypes.

For details, refer to API-DIO HELP available afterinstalling API-PAC(W32).
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3. External Connection

Connecting Input Signals

Connect the input signals to a device which can be current-driven, such as a switch or transistor output
device.

The connectionrequires an external power supply to feed currents.

The board inputs the ON/OFF state of the current-driven device as a digital value.

Input Circuit

External device

Board 4

7J/:Optocoupler

Vee . 3

QJ
1 " Input pin Swich
} Y| A ‘un-connept, e
"7 Minus
Optocoupler | common

T
Input pin Swich Ext 1
] ! wic Xterna
} Y 4 pE -eonnect; i = power supply
. o o 12 - 24VDC
I
I
I
I
I
I
I
7
I
I
7
I
I
I

) I
* Input pin represents I-xx.

Figure 3.3. Input Circuit

The input circuits of interface blocks of the PIO-32/32RL(PCI)H are illustrated in Figure 3.3.

The signal inputs are isolated by opto-couplers (corresponding to the current source output). The
board thereforerequires an extemal power supply todrive the inputs. The power requirement for each
input pin isabout 5.1mA at 24VDC (about 2.6mA at 12VDC).

Connecting a Switch

o | 1700 (CN1 : A03pin) 1

S o o +

- Switch External

-] power supply
& | Input minus common (CN1 : A01pin) 12 - 24VDC

When the switch is ON, the corresponding bit contains 1.
When the switch is OFF, by contrast, the bit contains 0.

Figure 34. An Example touse InputI-00

© CONTEC
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3. External Connection

Output Circuit

Connect the output signals to a current-driven controlled device such as arelay or LED.
The connectionrequires an external power supply to feed currents.
The board controls turning on/off the current-driven controlled device usinga digital value.

Output Circuit

Vee Boardé’_‘ —— External device
PolySwitch ; Plus |
sy, common |
Ki | L External
| — power supply
I 12 - 24VDC
Zener '
L diod '
I Optocoupler Ai 1ode Output !
pin

L |
-

Zener
~— diode
Optocoupler li Ol:jtiflut
:
* Qutput pin represents O-xx. ~— —

Figure 3.5. Output Circuit

The output circuits of interface blocks of the PI0-32/32RL(PCI)H are illustrated in Figure 3.5. The
signal output section is an opto-coupler isolated, current source output type. Drivingthe output section
requires an external power supply.

The rated output current per channel is 100mA at maximum.

A zener diode is connected totheoutput transistor forprotection from surge voltages. A
PolySwitch-based overcurrent protector is provided for every eight output transistors. Whenthe
overcurrent protector works, the output section of the board is temporarily disabled. Ifthisisthe case,
turn of the power tothe PC andthe external power supply and wait for a few minutes, then turn themon
back.

/\ CAUTION

When the PCisturnedon, all output are reset to OFF.

CONTEC
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3. External Connection

Connection to the LED

Output plus common (CN1 : B19pin)

0-40(C ) 5kQ LED
-40 (CN1 : B03pi
P VAVAVA_@

When outputting 1 to the corresponding bit, LED is ON.
When outputting 0 to the corresponding bit, by contrast, LED is off.

12 - 24VDC

Board side

Figure 3.6. An Example to use Output O-40
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4. Function

4. Function

This section describes the features of the board.

Each function described here can be easily set and executed by usingthe bundled API driver library.
For details, refer to API-DIO HELP available afterinstallation.

Data I/O Function

Data Input

When input datais “ON”, “1” is input to the relevant bit.
When the input datais “OFF”, in contrast,“0” is input to the relevant bit.

Data Output

When “1”is output tothe relevant bit, the corresponding transistoris set to “ON”.
When “0”is output tothe relevant bit, in contrast, the corresponding transistoris set to “OFF”.

/\ CAUTION

When the PCisturnedon, all output are reset to 0 (OFF).

Monitoring Output Data

The P10-32/32RL(PCI)H canread the stateof the data currently being output without affecting the
output data.

CONTEC
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4. Function

Digital Filter Function

Using this feature, the PIO-32/32RL(PCI)H canapply a digital filter to every input pin, thereby
preventing wrongrecognition ofinput signals from being affected by noise or chattering.

Digital Filter Function Principle

The digital filter checks the input signal level during the sampling time of the clock signal. When the
signal level remains the same for the digital filterset time, the digital filter recognizes that signal as the
input signal and changes the signal level of the PC.

If the signal level changes at a frequency shorterthan theset time, therefore, the level change is ignored.

Input Signal _| Digital Input to PC
Filter

Filter Setting Time

Input Signal !
P g | Valid

A

Invalid |
v

Input to PC

Figure 4.1. Digital Filter Function Principle

Set Digital Filter Time

Set the digital filter time to 0 - 20 (14h).
Setting the digital filter time to O disables digital filtering. It is set to 0 when thepower is turned on.
Figure 4.2 shows the relationships between the digital filtertimeand the setting data.
Digital Filter Time[sec.] =2" /(8 x 10%)
n: =settingdata(0-20)

Setting Data Digital Filter Setting Data Digital Filter Setting Data Digital Filter
(n) Time (n) Time (n) Time
0 (00h) The filter function 7 (07h) 16psec 14 (OEh) 2.048msec
is not used.

1 (01h) 0.25usec 8 (08h) 32usec 15 (OFh) 4.096msec
2 (02h) 0.5usec 9 (09h) 64usec 16 (10h) 8.192msec
3 (03h) lusec 10 (0Ah) 128usec 17 (11h) 16.384msec
4 (04h) 2usec 11 (0Bh) 256usec 18 (12h) 32.768msec
5 (05h) 4psec 12 (0Ch) 512psec 19 (13h) 65.536msec
6 (06h) 8usec 13 (0Dh) 1.024msec 20 (14h) 131.072msec

Figure 4.2. Digital Filter Time and Setting Data

/\ CAUTION

If youset the digital filter time, the filter applies toall input pins. Youcannot apply the filteronly
to a specific input pin.

- Donot set a value outside the above range to the Setting Data as doing so can cause the board to
malfunction.

© CONTEC
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4. Function

Interrupt Control Function
The P10-32/32RL(PCI)H canuse all of the input signals as interrupt request signals.

The board can generate an interrupt request signal to the PC when the input signal change from High to

Lowor from Lowto High.

When the digital filter (described above) is used, interrupt requests are generated by input signals that

have passed through thefilter.

Disabling/enabling Interrupts

Interrupt mask bits can be used to disable or enable the individual bits for interruptions.

Once a certain bit has been interrupt-disabled, no interrupt occurs even when thecorresponding input

signal changesitslevel.
To let interrupts occur, enable the corresponding interrupt mask bit forinterruptions.

/\ CAUTION

All of the interrupt mask bits are interrupt-disabled when the power is turned on.

Selecting the Edge of input signals, at which to generate an

iterrupt

The input signal edge selection bit can be used to set the input logic for interruption bit by bit.
If youset an input signal edge selection bit to 0, an interrupt occurs when the input value to the
correspondingbit changes from0 to 1 (at the fall of the input signal from High to Low).

If youset an input signal edge selection bit to 1, an interrupt occurs when the input value to the
corresponding bit changes from 1 to 0 (at the rise of the input signal from Lowto High).

/\ CAUTION

All of the input signal edge selection bits are set to 0 when the power is turned on.

CONTEC
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4. Function

Clearing the Interrupt Status and Interrupt Signal

Interrupt status bits are used to identify the input signal bit being used for requesting an interrupt.
When an interrupt status is input, the interrupt request signal and the interrupt status are cleared
automatically.

/\ CAUTION

- All of the interrupt status bits are set to 0 when the power is turned on.

- Ifaninterrupt mask bit has been set to disable interrupts, the interrupt status bit isnot set even
when the input signal changes its level.

© CONTEC
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5. About Software

5. About Software

CD-ROM Directory Structure

\

|- Autorun.exe

| Readmej.html
| Readmeu.html

—APIPAC

—AIO

|  |—DISKI
|  |—DISK2

|—DISKN
F—AioWdm
—CNT
I-DIO

|

| —WDM

| —Win2000
| —Win95

[—linux
| |—cnt
| [—dio

| —Release
| —API_NT
| —API_W95

| —UsersGuide

Installer Main Window

Version information on each API-TOOL (Japanese)
Version information on each API-TOOL (English)

Each installer

HELP file

Each INF file for OS

Linux driver file

Readme file for each driver

Driver file on each API-TOOL
(For creation of a user-specific install program)

Hardware User's Guide(P DF files)
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5. About Software

About Software for Windows

The bundled CD-ROM “Driver Library API-PAC(W32)” contains the functions that provide the
following features:

- Digital input/output of specified ports
- Hardware digital input/output of specified bits
- Hardware digital filtering that prevents chattering

For details, refer to the help file. The help file provides various items of information such as “Function
Reference”, “Sample Programs”, and “FAQs”. Use them for program development and
troubleshooting.

Accessing the Help File

(1) Click on the [Start]button onthe Windows taskbar.

(2) Using the API-DIO(WDM), fromthe Start Menu, select “Programs” — “CONTEC API-PAC(W32)”
- “DIOWDM?” - “API-DIO(WDM)HELP” to display help information.

(3) Using the API-DIO(98/PC), fromthe Start Menu, select “Programs” — “CONTEC API-PAC(W32)”
-“Dio” - “API-DIO HELP” to display help information.

Using Sample Programs
Sample programs have been prepared for specific basic applications.
For the API-DIO(WDM), T he sample programs are stored in
\Program Files\CONTEC\API-PAC(W32)\DIOWDM\Sample.
For the API-DIO(98/PC), Thesample programs are stored in
\Program Files\CONTEC\API-PAC(W32)\Dio\Samples.

T o use each sample program, enter its driver number and group number set by API-TOOL
Configuration in the DrvNo and GrpNo fields.

Use these sample programs as references for program development and operation check.

Runninga Sample Program

(2) Forthe API-DIO(WDM), fromthe Start Menu, select “Programs” — “CONTEC API-PAC(W32)” —
“DIOWDM” - “SAMPLE...”.

(3) Forthe API-DIO(98/PC), from the Start Menu, select “Programs” — “CONTEC API-PAC(W32)” —
“Dio” - “SAMPLE...”.

(4) A sample programisinvoked.

© CONTEC
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5. About Software

Sample Programs - Examples

API-DIO(WDM) sample program

- Simple I/O sample program : Input digital data through a specified port.

- Multiports/bitsI/O sample program  : Input digital data through a specified multi ports/bits.

- Trigger monitoringsample program  : Monitoringrising/falling trigger through a specified
board.

- Interrupt sample program

API-DIO(98/PC)sample program

-Sample program 1
-Sample program 2
-Sample program 3
-Sample program 4
-Sample program 5
-Sample program 6
-Sample program 7
-Sample program 8
-Sample program 9
-Sample program 10

-Sample program 11
-Sample program (Console):

©CONTEC

: Services interrupts ofa specified board.

Inputs digital data through a specified port.

Outputs digital data through a specified port.
Inputs/outputs digital data from/to a programmable board.
Inputs digital data from a specified port in the background.
Inputs/outputs digital data from/to a specified bit.

Services interrupts of a specified board.

Provides process control of a specified board.

Performs trigger monitoring of a specified board.

Inputs digital data through a specified port using BCD data.

Executes digital input (simple functions)at specified bits through a
specified port.

Services interrupts of a specified board (using an extended function).

Inputs/outputs digital data through a specified port.

P10-32/32RL(PCD)H
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5. About Software

Uninstalling the Driver Libraries

The methodused to uninstall API-PAC(W32) differs depending on which OSyouare using.
Followthe procedure given below.

Uninstall procedure for Windows 7 and Windows Vista

< Uninstalling thedevice driver >

1. Run Device Manager. From[My Computer]- [Control Panel], select [System]and thenselect the
[Device Manager] tab.
(Youcan also open Device Manager by right clicking on My Computer and selecting Properties.)

2. All of the hardware that uses the API-TOOL(WDM) driver is registered under the CONTEC
Devices tree.

Open the device tree, select thehardware to uninstall,and thenright-click the hardware.
From the popup menu, select [Uninstall].

=1 Device Manager El@

File Action View Help

& | = E Hml E %S

-z TESTO-PC 2
(-] Compute /% The name of the board
- CONTEC Devices
-, youhave just added is
= D ves Update Driver Software... displayed.
H-eg OVD/CD-ROM drives -
]UTJ Huran Interface Device E::iz” - PIO_32/32RLGJCI)H
H-g IDE ATA/ATAPI controll =
-2 Keyboards Scan for hardware changes
j--ﬂ, Mice and other pointing
o Network adapters Properties
jn Processors
H-#% Sound, video and game centrollers
b.£% Stnrane contrallers 2

Uninstalls the driver for the selected device.

3. A dialogbox opensaskingyouto confirm whethertouninstall. ~Select the[Delete the driver
software for this device] checkbox, and then click [OK].

Confirm Device Uninstall (=3 }
%he name of the board
L‘. AlD ADTE-15(P G youhave just added is
— displayed.
Waming: You are about to uninstall this device from your system. - PIO_}ZBZRL(PCI)H

[#]iDelete the driver software for this device :

OK ] ’ Cancel
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5. About Software

< Uninstall the development environment >

Use [My Computer] - [Control Panel] - [Addand Remove Applications] touninstall the development
environment.
Select [CONTEC API-***(WDM) VerX.XX (development environment)]and then click [Uninstall].

¥ "WEEEN contains the driver category name (AIO, CNT, DIO, SMC, etc.).

d e
@@vh‘" v Control Panel + Programs and Features = |4 || searen I

Tasks

Uninstall or change a program * The name of the driver

youhave just added is
displayed.

View instabed updates
Te uninstall a program. select it from the list and then dice “Uninstall”,
“Change”, or "Repair,

View purchased software Organize « |l Views ~ &4 Uninstall
(dgital focker) :

Name Puklisher

, J
. :"‘"“"’"’“‘"‘W““’ BEICONTES A1-AIOIWDN) VEPETT Develop) CONTEC

Uninstall procedure for Windows XP and Windows 2003 Server

< Uninstall the devicedriver >

Use [My Computer] - [Control Panel] - [Addand Remove Applications] touninstall the device driver.
Select [Windows driver package - CONTEC (****)]and then click [ Change/Remove].

* WEEXN contains the driver category name (caio, cent, cdio, csmc, etc.).

B Add or Remove Programs

< Uninstall the development environment >
Use [My Computer] - [Control Panel] - [Add and Remove Applications] to uninstall the development
environment.

Select [CONTEC API-***(WDM) VerX.XX (development environment)]and then click
[Change/Remove].

¥ "WEEEN contains the driver category name (AIO, CNT, DIO, SMC, etc.).

B Add or Remove Programs .
£ * The name of the driver

Curtently nstalled programs: [0 showupdstes youhave just added is
i or e e r— displayed.

ihange or
Remove
Programs

%‘
Add Hew
Prograrns v

Used [
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5. About Software

Uninstall procedure for Windows Me

< Uninstall the devicedriver >

Use [My Computer] - [Control Panel] - [Add and Remove Applications] to uninstall the device driver.
Select [CONT EC API-***(WDM) driver] and then click [Add and Remove Applications].

¥ "WkE*N contains the driver category name (AIO, CNT, DIO, SMC, etc.).

< Uninstall the development environment >

Use [My Computer] - [Control Panel] - [Add and Remove Applications] to uninstall the development
environment.
Select [CONTEC API-***(WDM) VerX.XX (development environment)]and then click [Add and

Remove Applications].

* "WEEEN contains the driver category name (AIO, CNT, DIO, SMC, etc.).
Uninstall procedure for Windows 98, 98SecondEdition

< Uninstall the devicedriver >

Use [My Computer] - [Control Panel] - [Add and Remove Applications] to uninstall the device driver.
Select [CONTEC API-***(WDM) driver] and then click [Add and Remove Applications].

* "WkEXN contains the driver category name (AIO, CNT, DIO, SMC, etc.).

< Uninstall the development environment >

Use [My Computer] - [Control Panel] - [Add and Remove Applications] touninstall the development
environment.

Select [CONTEC API-***(WDM) VerX.XX (development environment)]and then click [Add and
Remove Applications].

* "WEEEN contains the driver category name (AIO, CNT, DIO, SMC, etc.).

© CONTEC
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5. About Software

About Software for Linux

The Linux version of digital I/O function driver, API-DIO(LNX), provides functions that executethe
following features:

- Digital input/output of specified ports
- Digital input/output of specified bits
- Hardware digital filtering that prevents chattering

For details, refer to the help file. The help file provides various items of information such as “Function
Reference”, “Sample Programs”, and “FAQs”. Use them for program development and
troubleshooting.

Driver Software Install Procedure

The Linux version fordigital I/O driver, API-DIO(LNX), is supplied as a compressed file
/linux/dio/cdioXXX.tgz on the bundled API-PAC(W32)CD-ROM. (Note: XXX represents the driver
version.)

Mount the CD-ROM as shown below, copy the file toan arbitrary directory, and decompress the file to
install the driver.

For details on using the driver, refertoreadme.txt and the help file in HTML format extracted by
installation.

To install the driver, login as a superuser.

Decompressionand setup procedure

# cd

# mount /devw/cdrom /mnt/cdram Mount the CD-ROM.

# cp /mt/cdrom/linux/dio/cdioXXX.tgz ./ Copy the conpressed file.

# tar xvfz odioXXX.tgz Decompress the campressed file.

# make
Compile the file.
# make install Install.
# cd config
# ./config Set up the board to be used.
..... Set as follows.........
# _/contec_dio_start.sh Start the driver.
# cd
©@CONTEC
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5. About Software

Accessing the Help File

(1) Invoke awebbrowser in your X-Windowenvironment.

(2) Inthe browser, open diohelp.htm in the the contec/cdio/help directory.

Using Sample Programs

Sample programs have been prepared for specific basic applications.

Sample programs for each language are contained in the contec/cdio/samples directory. For compiling
them, refer to the manual for the desired language.

Uninstalling the driver

To uninstall the driver, use the uninstall shell script contained in the contec/cdio directory. For details,
check the contents of the script.
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52 P10-32/32RL(PCDH



6. About Hardware

Table 6.1.

call for it.

6. About Hardware

This chapter provides hardware specifications and hardware-related supplementary information.

For detailed technical information

For further detailed technical information (“Technical Reference” including the information such as an
I/0 map, configuration register, etc.), visit the Contec's web site (http:/www.contec.com/support/) to

Hardware specification

Specification <1/2>

Item

| Specification

Input

Input format

Opto-isolated input (corresponding to the current source output)(Positive logic *1)

Number of input signal

32 channels (all available for interrupts) (One common power supply per 16

channels channels)
Input resistance 4.7kQ
Input ON current 2.0mA or more

Input OFF current

0.16mA or less

Interrupt

32 interrupt input signals are arranged into a single output of interrupt signal
INTA.
An interrupt is generated at the falling edge (HIGH-to-LOW transition) or
rising edge (LOW-to-HIGH transition).

Response time

200usec within

Output

Output format

Opto-isolated (Compatible with current source output)(Positive logic *1)

Number of output signal
channels

32 channels (One common power supply per 16 channels)

Output | Output voltage

12 - 24VDC(+10%)

rating |Output current

100mA (par channel) (Max.)

Maximum voltage drop at
ON

1.5V or less

Surge protector

Zener diode RD47FM(NEC) or the equivalence for it

Response time

200usec within

©CONTEC
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6. About Hardware

Table 6.1. Specification <2/2>
Item | Specification
Common
T/O address 8 bits x 32 ports

Interruption level

1 level use

Max. board count for

connection

16 boards including the master board

Dielectric strength

500Vrms

External circuit power supply|12 - 24VDC (+10%)

Power consumption

5VDC 200mA (Max.)

Operating condition

0 - 50°C, 10 - 90%RH(No condensation)

Allowable distance of signal

extension

Approx. 50m (depending on wiring environment)

Bus specification

PCI (32bit, 33MHz, Universal key shapes supported *2)

Dimension (mm)

176.41(L) x 105.68(H)

Weight

215g

*1 Data “0” and “1” correspond to the Low and High levels, respectively.

*2 This board requires power supply at +5V from an expansion slot (it does not work on a machine with a +3.3V power

supply alone).
Board Dimensions
| 176.41(L)

105.68(H)

[mml]

The standard outside dimension (L) is
the distance from the end of the board to
the outer surface of the slot cover.
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6. About Hardware

Block Diagram

Opto-
coupler

Opto-
coupler|

Opto-
coupler

Opto-
coupler

) Grite K

PCI BUS

|
|
|
|
coupler
N & |:> Output Port0
|
|
|
|

|
External Digital
— Input Port0
|
(8 channels, Group 0)
|

| External Digital
— 11Input Portl
| (8 channels, Group 1)

|
| External Digital

Input Port2
| (8 channels, Group 2)

External Digital
Input Port3
(8 channels, Group 3)

Opto- External Digital

(8 channels, Group 4)

[Transistors)

Opto- External Digital
C<lu£1er Output Portl
Iransistord] (8 channels, Group 5)
|
|
Opto- || |~ External Digital

——————>| coupler [ Output Port2
Transistors) (8 channels, Group 6)
Interrupt |
=— Control
Circuit I
Opto-

External Digital
L] coupler | Output Port3

(8 channels, Group 7)

Transistor:

PIO-32/32RL(PCDH!

Figure 6.1. Block Diagram
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