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Check Your Package

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

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

Product Configuration List
- Board [AD16-64(LPCI)LA] ...1
- First step guide ... 1
- CD-ROM *1 [API-PAC(W32)] ...1
- Standard-sized bracket...1
*1 The CD-ROM contains the driver software and User’s Guide (this guide)

. . CD-ROM Standard-sized
Board First step guide [API-PAC(W32)] bracket
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Copyright
Copyright 2005 CONTEC CO., LTD. ALL RIGHTS RESERVED

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

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

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

Regardless of the foregoing statement, CONTEC assumes no responsibility for any errors that may
appear in this document or for results obtained by the user as a result of using this product.

Trademarks

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

1. Before Using the Product
About the Board

The < AD16-64(LPCI)LA > is a PCI bus compatible interface board with 64 high-precision, 16-bit
analog input channels, digital input and output channels (4 channels each), and a 32-bit counter

(1 channel)

This product supports a Low Profile size slot and, if replaced with the supplied bracket, supports a
standard size slot, too. The board can build a space-saving PC into a cost-effective analog input
system.

Using the bundled API function library package [API-PAC(W32)], you can create Windows application
software for this board in your favorite programming language supporting Win32 API functions, such as
Visual Basic or Visual C++.

It can also collect data easily without a program when the data logger software [C-LOGGER] stored on
the attached CD-ROM is used. With plug-ins for the dedicated libraries, the board also supports
MATLAB and LabVIEW.

Features

Multi channel analog input

Capable of analog input of 64 single-ended input channels or 32 differential input channels.
The selection of the single-ended input and the difference input can be set with software.

Rich set of basic functions

Compact system providing high-precision analog inputs.
Equipped with analog inputs, analog input control signals (TTL, 3ch), digital inputs (TTL, 4ch), digital
outputs (TTL, 4ch), and counter (TTL 32-bit, 1ch)

Substantial control functions
Capable of analog input either time-based mode or external-signal synchronous mode.

Filter function facilitating external signal connection

The external control signals for analog input incorporate a digital filter to prevent problems such as
chattering.

Software-based calibration

Calibrating the analog input can be performed completely by software.

No tricky trimmer settings are required. You can also set your own calibration data in place of the
default data set at the factory and use different calibration data depending on the operating conditions.
Exchangeable Low Profile size and standard size slots

Support for both of Low Profile size and standard size slots (interchangeable with a bundled bracket).

Supported to the data logger software [C-LOGGER]

Supporting the data logger software [C-LOGGER] that enables the graph display of recorded signal data,
file saving, and dynamic transfer to the spreadsheet software program “Excel”

©CONTEC
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1. Before Using the Product

Plug-ins for the dedicated libraries, the board also supports MATLAB and LabVIEW.

We offer a dedicated library [ML-DAQ)], which allows you to use this product on MATLAB by the
MathWorks as well as another dedicated library [V1-DAQ], which allows you to use the product on
LabVIEW.

These dedicated libraries are available, free of charge (downloadable), on our web site.

Support Software
You should use CONTEC support software according to your purpose and development environment.

Driver Library API-PAC(W32) (Bundled)

API-PAC(W32) is the library software that provides the commands for CONTEC hardware products in
the form of Windows standard Win32 API functions (DLL). It makes it easy to create high-speed
application software taking advantage of the CONTEC hardware using various programming languages
that support Win32 API functions, such as Visual Basic and Visual C++.

It can also be used by the installed diagnosis program to check hardware operations.

CONTEC provides download services (at http://www.contec.com/apipac/) to supply the updated drivers
and differential files.

For details, read Help on the bundled CD-ROM or visit the CONTEC’s Web site.

< Operating environment >

oS Windows XP, Server 2003, 2000, Me, 98, etc..

Adaptation language Visual C++ .NET, Visual C# .NET, Visual Basic .NET,
Visual C++, Visual Basic, Delphi, C++Builder, etc..

Linux version of analog 1/0 driver API-AIO(LNX) (Supplied: Stored on the API-PAC(W32)
CD-ROM)

This driver is used to control CONTEC analog 1/0O boards (cards) from within Linux.

You can control CONTEC I/0 boards easily using the shared library called from the user application,
the device driver (module) for kernel version, and the board (card) configuration program (config).
CONTEC provides download services (at http://www.contec.com/apipac/) to supply the updated drivers
and differential files.

For details, read Help on the bundled CD-ROM or visit the CONTEC’s Web site.

< Operating environment >

oS RedHatLinux, TurboLinux, etc..
(For details on supported distributions, refer to Help available
after installation.)

Adaptation language gcc, etc..

@ CONTEC
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1. Before Using the Product

Data Logger Software C-LOGGER (Supplied: Stored on the API-PAC(W32) CD-ROM)

C-LOGGER is a data logger software program compatible with our analog /O products. This program
enables the graph display of recorded signal data, zoom observation, file saving, and dynamic transfer to
the spreadsheet software “Excel”. No troublesome programming is required.

CONTEC provides download services (at http://www.contec.com/clogger) to supply the updated
drivers.

For details, refer to the C-LOGGER Users Guide or our website.
< Operating Environment >

os Windows XP, Server 2003, 2000

Data Acquisition library for MATLAB ML-DAQ (Available for downloading (free of charge) from the
CONTEC web site.)

This is the library software which allows you to use our analog 1/0 device products on MATLAB by the
MathWorks. Each function is offered in accordance with the interface which is integrated in
MATLAB'’s Data Acquisition Toolbox.

See http://www.contec.com/mldag/ for details and download of ML-DAQ.

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

This is a VI library to use in National Instruments LabVIEW.

VI-DAQ is created with a function form similar to that of LabVIEW's Data Acquisition VI, allowing
you to 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)

Shielded cables with single-ended connector for 68-pin half-pitch connector

: PCAB8PS-0.5P (0.5m)
: PCA68PS-1.5P (1.5m)

68/96-pin conversion shielded cable for analog input/output

*

- ADC-68M/96F (0.5m)

Two sets of cables are required to use 33 or more channels for single-ended analog input or 17 or
more channels for differential analog input.

Accessories (Option)

Digital 1/0 64CH Series Terminal Panel . DTP-64(PC) *1*2
Terminal Unit for Relay Terminal Banks . EPD-96 *1*2

Termination Panel with BNC connectors for Analog I/0O Boards

: ATP-32F *1*2

Termination Panel with BNC connectors for Analog 1/0O Boards

*1
*2

*3

. ATP-8 *1*3
ADC-68M/96F optional cable is required separately.
Tow sets of cables and accessories are required to use 33 or more channels for single-end analog
input or 17 or more channels for differential analog input.
Can be used in CNA channels 0 - 7 or CNB channels 32 - 39. When using both CNA and CNB, you
need 2 sets of terminal blocks and cables for each component.
For details on the range channels available to each terminal panel, see Figure 3.2 "Connecting
example of option".

Check the CONTEC’s Web site 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 you to use CONTEC 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-date information on products.

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

Free download

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

Note! For product information
Contact your retailer if you have any technical question about a CONTEC product or need its price,
delivery time, or estimate information.

Limited Three-Years Warranty

CONTEC products are warranted by CONTEC CO., LTD. to be free from defects in material and
workmanship for up to three years from the date of purchase by the original purchaser.

Repair will be free of charge only when this device is returned freight prepaid with a copy of the

original invoice and a Return Merchandise Authorization to the distributor or the CONTEC group office,
from which it was purchased.

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

How to Obtain Service

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

*  No product will be accepted by CONTEC group without the RMA number.
Liability
The obligation of the warrantor is solely to repair or replace the product. In no event will the warrantor

be liable for any incidental or consequential damages due to such defect or consequences that arise from
inexperienced usage, misuse, or malfunction of this device.

©CONTEC
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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 and resources. Understand the meanings of these
labels to operate the equipment safely.

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

DANGER
A result in death or serious injury.
/A WARNING WARNING indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.
i\ CAUTION CAUTION indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury or in property damage.
@CONTEC
6 AD16-64(LPCI)LA



1. Before Using the Product

Handling Precautions

A\

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

A\

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

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

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

Do not touch the board'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 the terminals with industrial alcohol.

Do not plug or unplug the cables which are connected to the board while the PC or expansion unit is
still turned on.

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

Be sure that the personal computer power is turned off.

Do not install or remove the board to or from the slot while the computer's power is turned on.
Otherwise, the board may malfunction, overheat, or cause a failure.
Be sure that the personal computer or the 1/0O expansion unit power is turned off.

Make sure that your PC or expansion unit can supply ample power to all the boards installed.
Insufficiently energized boards could malfunction, overheat, or cause a failure.

The specifications of this product are subject to change without notice for enhancement 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 of the use or inability to use 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 board in the storage bag.
(2) Wrap it in the packing material, then put it in the box.

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

Disposal

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

@ CONTEC
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2. Setup

2. Setup

This chapter explains how to set up the board.

What is Setup?

Setup means a series of steps to take before the product can be used.
Different steps are required for software and hardware.
The setup procedure varies with the OS and applications 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)".

Taking the following steps sets up the software and hardware. You can use the diagnosis program later
to check whether the software and hardware function normally.

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 other than API-PAC(W32), refer to the manual for that 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
Chapter 3 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
Chapter 3 External Connection
Chapter 5 About Software
Chapter 6 About Hardware

For using the board under an OS other than Windows and Linux, see the following parts of this manual.
This chapter Step 2 Setting the Hardware
Chapter 3 External Connection
Chapter 6 About Hardware

©CONTEC
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2. Setup

Step 1 Installing the Software

This explains how to install the driver library.

Before installing the hardware on the PC, install the driver library from the API-PAC(W32)
CD-ROM provided with the board.

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

Which Driver to Use

CONTEC has two analog 1/O drivers: “API-AIO(WDM)” and “API-AlO(98/PC)”.
API-AIO(WDM) is a new driver for analog 1/0 under Windows.

This driver was developed to be easier to use and to provide additional functions above those provided
by the previous API-AIO(98/PC) driver.

Please use the API-AIO(WDM) with this board. API-AIO(98/PC) is not supported.

© 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) Click on the [Install the drivers] button.

ONTEC API-PAC{W32) DRIYER LIBRARY = ID 1'

Driver Library
API-PAC(W32)

IDriver & Development Tools

IInstaH Development or Execution Environment I

Reter to Hardware User's Guide

Release Mote

I Measurement Software

Install Data Logeer Software G-LOGGER

© CONTEC
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/\ CAUTION
Before installing the software in Windows XP, 2000, or NT, log in as a user with administrator
privileges.
©CONTEC
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2. Setup

API-AIO(WDM)

(1) The following dialog box appears to select “Driver Type” and “Install Type”.
(2) Select the ""High Functionality WDM Analog I/O driver"'.

(3) Click on the [Install] button.

AP|-PAC{W32) Menu for Windows XP/2000

Driver Type Install Type
" Berial Communication AP-SI0E8FCINT & Driver, Help, ete...(Full Instally
" Analog 0 AP-AIOESPCINT r
I @ High Functionality WD Analog O driver: I
O Digital KO API-DIOGEIPCINT Ityou select Driver Only, device drivers and
Configuration program are installed.
" GPIB Communication AP-GRIBASPCINT
" GPIB for LabWIEW AP-GPLY(A3Z) é
" For Counter Board APICNT(@2/PCINT Analog O driver I composed of .
‘High Functionality "WDM Analog O driver'
 Motar Control AP-SMC (98IPCINT and 'still Use Analag Ii0 driver'.
" On Board System Timer APFTIMER (W32} T AP-AIDOADM)
- Mew Driver
" Btandard Printer Port PRM-DRY(N32) - Using PCI Bus/PC Card
- Bupport 0SS WindowsKPI2000/Me/a8
Install... | Cancel |

*  Clicking the [Details] button displays detailed information about API-AIO(WDM) and
API-AlO(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.

You have now finished installing the software.

© CONTEC
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2. Setup

Step 2 Setting the Hardware

This section describes how to set the board and plug it on your PC.

The board has some switches and jumper to be preset.
Check the on-board switches and jumpers before plugging the board into an expansion slot.

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

Replacing the Bracket

This board is shipped with a Low Profile size bracket mounted. To plug the board into a standard size
slot, replace the bracket with the bundled standard size bracket. The replacing method is as follows :

Standard size bracket

=

- Remove the screws and replace it
with the Standard size bracket.

Low Profile size bracket

o =
Screws
B=-| O |
o

—IF=-{ -

Use a standard screwdriver to attach and detach the screws.

Figure 2.1. Replacing the Bracket

©CONTEC
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2. Setup

Parts of the Board and Factory Defaults

Figure 2.2 shows the names of each part of the board.
The switch settings shown in the figure are the factory default settings.

- Interface connector
(CNA, CNB)

==

CNB CNA

[Sl——rsZ]
8999

C

Figure 2.2. Part Names

Setting the Board ID

Swi
BOARD ID

Board ID Setting switch
(Sw1) SwW1
BOARD ID

Q,’(8

o
< O

) o
e

9.

If you install two or more boards on one personal computer, assign a different ID value to each of the

boards to distinguish them.

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

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

Setting Procedure

To set the board 1D, use the rotary switch on the board.

shown below.

SW1
BOARD ID

Factory setting:
(Board ID = 0)

Figure 2.3. Board ID Settings (SW1)

Turn the SW1 knob to set the board ID as

© CONTEC
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2. Setup

Plugging the Board

(1) Before plugging the board, shut down the system, unplug the power code of your PC.
(2) Remove the cover from the PC so that the board can be mounted.

(3) Plug the board into an expansion slot.

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

(5) Put the cover back into place.

y [

Applicable PCI bus slots

PCI bus slots used in PCs have keys to prevent 5V and 3.3V PCI bus boards from being accidentally
plugged into wrong bus slots.  This board can be plugged into both of the 5V and 3.3V PCI bus slots.

<PCI bus slot> <PCI bus board>
5V PCI bus slot 1
7 A}
| ——r]
N—
3.3-V PClI bus slot 5V key
PN
=== |
1 I
N— 3.3V key N
B A
A Slit for 5-V PCI bus slot
B : slit for 3.3-V PCI bus slot

Do not touch the board'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 the terminals with industrial alcohol.

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

- Make sure that your PC or expansion unit can supply ample power to all the boards installed.
Insufficiently energized boards could malfunction, overheat, or cause a failure.

- Power supply from the PCI bus slot at +5V is required.

@ CONTEC
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2. Setup

Step 3 Installing the Hardware
Windows needs to detect the 1/0 address and interrupt used by the board. This is called hardware
installation.

When using more than one board, install the boards one at a time and do not install the next board until
setup is complete for the previous board.

Turning on the PC
Turn on the power to your PC.

/\ CAUTION

- The board cannot be properly installed unless the resources (1/0 addresses and interrupt level) for
the board can be allocated. Before attempting to install the board, first determine what PC
resources are free to use.

- The resources used by each board do not depend on the location of the PCI bus slot or the board
itself. If you remove two or more boards that have already been installed and then remount one of
them on the computer, it is unknown that which one of the sets of resources previously assigned to
the two boards is assigned to the remounted board. In this case, you must check the resource
settings.

When Using API-AIO(WDM)

(1) The “Found New Hardware Wizard” will be started.
Select “Install from a list or specific location[Advanced]”, then click on the [Next] button.

Found New Hardware Wizard

welcome to the Found New
Hardware Wizard
Thiz wizard helps pou install software far.

Multimedia Controller

\') If your hardware came with an installation CD
&2 o1 floppy disk, insert it now.

what do you want the wizard ta da?

() Install the software automatically (R ecommended)

(@ install from a fist or speciic lozabion [Advanced]

Click Mexst to continue.

©CONTEC
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2. Setup

(2) Specify that folder on the CD-ROM which contains the setup information (INF) file to register the
board.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

* The name of the board
you have just added is
displayed.

- AD16-64(LPCI)LA

The wizard hag finished instaling the software for:

@] A0 ADATE-32/2(CRIF

Click Firish to close the wizard

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

= APIPAC (D)
# 5 Apipac
# =) FreeSamples
# [ Help
= I INF
= (=) woM
C¥ <«—— \INFWDM\AIO
) GPIB
() Wind5
® 15 Win2000
# 15 N
=1 Marwal
# |5y Peadme
# [ Release

You have now finished installing the hardware.

©CONTEC
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Step 4 Initializing the Software

The driver library requires initial settings to determine the execution environment.  This is called driver
library initialization.

Setting the device name

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

£, Device Manager

File  Action Wew Help
g 2 =R
-2, contec ~

+ ﬁ Batteries i
+- i Computer

* The name of the board
you have just added is

displayed.

- AD16-64(LPCI)LA

g Disk drive:
§ Display adapters

i DWDJCD-ROM drives

=) Floppy disk controllers

=% IDE ATAJATAPL controllers

‘i Keyboards

) Mice and other poinking devices

+ L Moderms

+ § Monitors

+- 8 Metwork adapters

+- [{ PCMCIA adapters

+- o Ports (COM & LPT)

+ ﬁ Processors

+- @, Sound, video and game controllers
+|-2g# Shorage volumes

+ j System devices w

][] [

(2) The installed hardware appears under the CONTEC Devices node. Open the 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 the device name in the common settings tab page and then click [OK].
The device name you set here is used later when programming.

AILCADAT6-32/2(CB)F ~ =

———{* The name of the board
you have just added is
displayed.

- AD16-64(LPCI)LA

General | Common Settings | Driver | Resow

Setting

Device Name

Board ID 1}

Dizenoziz Calibration

I (]9 ] [ Cancel

The initial device name that appears is a default value. You can use this default name if you wish.

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

You have now finished installing the initial setting of Software.

20
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2. Setup

Step 5 Checking Operations with
the Diagnosis Program

Use the diagnosis program to check that the board and driver software work normally, 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” feature reports the driver settings, the presence or absence of the board,
1/O status, and interrupt status.

Check Method

To check the analog input data, connect to an external signal source.
The figure below shows an example of checking by connecting to an external signal.
The example below is for analog input channel 0 on the AD16-64(LPCI)LA.

Wiring Diagram
< Analog input >

- Single-Ended Input - Differential Input
Interface connector Interface connector
CHO (CNA) CHO [+](CNA)
4pin 4pin
Signal source Signal source
(e.g. Batteryetc.) CHO [-I(CNA) (e.g. Battery etc.)
loa G d( 38pin
Analog Ground ( 3')\"2 Analog Ground (CNA)
P 37pin

Figure 2.4. Wiring Diagram

/\ CAUTION
- Input data remains indeterminate when no input pin is connected. The input pin for the channel
not connected to the signal source must be connected to the analog ground.
For details, see “Chapter 3 External Connection”.

©CONTEC
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Using the Diagnosis Program

Starting the Diagnosis Program

Click the [Diagnosis] button on the device property page to start the diagnosis program.

AICCADAT6-3212(CB)F ) ~nartias

General | Common Settings | Driver

Setting

—
Festhy

Dewvice Mame

Board ID

1]

Galibration

21
* The name of the board
you have just added is
displayed.
- AD16-64(LPCI)LA

$ CONTEC DIAGNUSIS PROGRAM for Analog Inpullulput * The name of the board
Do Namnn you have just added is
:";“‘;:’“‘ e - AD16-64(LPCI)LA
IegutMethed  [Singleend
Fange
1295
o 305 el At
Anolog Desput
Chonnel [o =] I Loosback
Range CETRETT - SESESESE X X X
e - y
b F:; S M seo Oy i' g L]
 Roct
Coumirs
et o 2o | — ==
Vs ] Sabus 000001
Ext
@ CONTEC
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2. Setup

Analog input
Select the input channel, input type, and input range from the lists.

Input data is plotted on a graph.

Digital 1/0

The upper row of circular lamps indicates the digital input states. Red indicates the bit is ON and
brown indicates OFF.

Clicking the lower row of switches turns the digital output bits ON or OFF.

Counter input

Selecting a counter channel displays the count value and state of that counter channel.
Clicking the zero clear button resets the count to zero.

© CONTEC
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Diagnosis Report

(1) The diagnosis report saves detailed data, including the device settings and settings for each channel,
to a text file and displays the file for you to view.

Clicking [Diagnosis Report] prompts you to specify where to save the report text file.

ioRep.txt - Notepad

Fle Edt Format View Help

CONTEC Analog I/0 diagnostic report

& Cajobiag.exe program fw
Date:2004,/05/06 07:08:00

[bevice information]
Device Name ATIOO

[File Infaormation]

pevice ADAlG BZ/Z(CB)F

05 :Microsoft windows xP 5.1.2600 Service Pack 1

L D

.74 CaFEdhex)
L16(8200hex)

G AWINDOWSNSYSTEM3ZNCAIO. DLL 1, 3,

G 2T NDOWS SV STEM3 25 CME SSAGE . OCK 1, G,

G VWINDOWS™SYSTEM32NCATODEL . EXE 1, 1,

G \WINDOWSYSYSTEM32NCAIOPP32. DLL 1, 1,

GIAWINDOWSNSYSTEM3ZA\DRIVERS\CAIO. SYS 1, 1,

G NWINDOWSSYSTEMI2NCATODIAG. EXE 1, 1,

[piagnosis]

Initial result [0] wormality completion

Interrupt [0] wormality completion

Analog input 32CH
Input mothed: Singleend
CHODO 0] wormality completion DATA: 3
CHOL 0] Mormality completion DATA: Q
CHOZ  [0] mormality completion DATA: -0
CHO3 0] wormality completion DATA: -0
CHO4 0] wormality completion paTa: -0
CHOS 0] mormality completion DATA: -0
CHO6  [0] mMormality completion DATA: -0
CHO7 0] wormality completion paTA: -0
CHOB 0] wmormality completion paTa: -0,
CHO9 0] mMormality completion DATA: -0
CcH10 [0] mormality completion pata: -0,
CH11 0] wormality completion paTa: -0
CH12 0] Mormality completion DATA: -0
CH13 [0] mormality completion DATA: -0
CH14 0] wormality completion DATA: -0
CHLS 0] wormality completion paTa: -0
CHL16 0] mormality completion DATA: -0
CH17 [0] mormality completion DATA: -0
CH1S 0] wormality completion paTA: -0
CH1Y 0] wmormality completion paTa: -0,
CH20 0] mMormality completion DATA: -0
cHzl  [0] wormality completion paTa: -0,

displayed.

* The name of the board
you have just added is

- AD16-64(LPCI)LA

2003710431 01:30
200110726 01:15
2003705729 01:13
2003/08/27 01:12
2003710731 01:30
200371031 01:14

CooohRo

70(7701hex)
53 (793Dhex)
93(7416hex)
75(785%hex)
63 (77FChex)
28(7CaDhex)
B&(7506hax)
77(7823hex)
43(7a84hex)
21¢7050hex)
38(7B32hex)
1a(70FEhex)
12¢(7E77hex)
34 (7BAlhex)
54 (7914hex)
44 (7A52hex)
52 (794Chex)
41 (7acahex)
68 (7747hex)
20(7AF6hex) RANGE:-10

+1ov
+10v
+10v
+10v
+10v
+10v
+10v
+1ov
+10v
+10v
+10v
+1ov
+10v
+10v
+10v
+10v
+10v
+10v
+1ov
+10v
+10v
+1ov

(2) The diagnosis report contains the following data.

- Version of OS
- Device Information

- File Information

- Initialization, interrupts, current input or output state for each channel

24
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Setup Troubleshooting

Symptoms and Actions

Data input does not operate correctly

- Run the diagnosis program to check that the device is registered and whether any initialization
errors have occurred.

- Isthere a problem with the device settings, wiring, or similar? Check the input range setting.
Also, the input data will be undefined if the wiring terminals are not connected. Ensure that the
channels you are using are correctly connected. Connect unused channels to analog ground.

- For voltage input, check by connecting a battery or similar if you do not have any other suitable
signal source. Also check that a prescribed voltage can input the channel by the short-circuit as an
analog ground.

The diagnostic program works correctly but the application program does not.

The diagnostic program uses the API-TOOL functions. If the diagnostic program works correctly,
other applications should work correctly also. If you have a problem, recheck your program taking
note of the following points.

- Check the return values of the API functions.

- Refer to the source code for the sample programs.

The OS does not boot correctly or does not detect the device correctly.
Refer to the "Troubleshooting" section of API-AIO(WDM) HELP.

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 1/O circuits.
Check the information available here when connecting an external device.

How to connect the connectors

Connector shape

The optional connector cable (ADC-68M/96F or PCA68PS-**P) is used to connect the board to external
devices. The cable is used together with a terminal block to connect external devices.
Two sets of cables are required depending on the number of channels used.

Interface Connector (CNA, CNB) ‘:\

- Connector used
HDRA-E68WI1LFDT-SL equivalent
[mfd.by HONDA]

CNB CNA

- Applicable connector
HDRA-E68MAL equivalent
[mfd.by HONDA]

[Cl—r=)
"7k

LS

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

Figure 3.1. Interface Connector Shape

©CONTEC
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3. External Connection

AD16-64(LPCI)LA

Termination Panel
S
S

EPD-96

DTP-64(PC)

Termination Panel

with BNC connectors
for Analog 1/0 Boards

m
Terminal Unit for Relay Terminal Banks

Digital 1/0 64CH Series Terminal Panel

Termination Panel

with BNC connectors
for Analog 1/0 Boards

ATP-32F ATP-8
Each terminal block accepts the following ranges of channels.
Connector at Analog input
board side B Analog input Digital input
connection Smgle-el:ded Differential input | control signal *1 | Digital output Counter 1/0*2
destination npu
S:elé, CNAs channel 0 - 31 channel 0 - 15 O 0] 0]
EPD-96 i
DTP-64 Ss”e'g CNBis | annel 32-63 | channel 16 - 31 - - -
S;iﬁlgls channel 0 - 63 channel 0 - 31 O*s O *4 O *4
Only CNATS | channel 0 - 31 - 0 o) 6]
ATP-32F Ss”e'é’ CNBIS | channel 32 - 63 - - - -
S;\éﬁlgis channel 0 - 63 - O *4 O *s O *4
Ssr:é, CNATs channel 0 - 7 - (6] 0] 0]
ATP-8 Only CNB is channel 32 - 39 B B B B
used. *5
CNA/B is channel 0 -7, N N N
used *3 32-39%5 - 04 04 0+4
*1: Al External Start Trigger Input, Al External StopTrigger Input, Al External Clock Trigger Input
*2 : Counter Gate Control Input, Counter Up Clock Input, Counter Output
*3 : Two sets of terminal blocks and optional cables are required each.
*4 : Make wiring on the CAN side.
*5 : Two or more only of channel 32 - 39 sampling cannot be done.
Figure 3.2. Connecting example of option
@CONTEC
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3. External Connection

Connector Pin Assignment

Single-Ended Input

Analog Ground ( for Al )
Analog Input 00

Analog Input 01

Analog Input 02

Analog Input 03

Analog Ground ( for Al')
Analog Input 04

Analog Input 05

Analog Input 06

Analog Input 07

Analog Ground ( for Al )
Analog Input 08

Analog Input 09

Analog Input 10

Analog Input 11

Analog Ground ( for Al')
Analog Input 12

Analog Input 13

Analog Input 14

Analog Input 15

Input Control External Sampling Start Trigger Input
Input Control External Sampling Clock Input

Digital Input 00
Digital Input 02
Digital Output 00

Digital Output 02

Counter Gate Control Input
Counter Clock Input

Digital Ground

Digital Ground

Analog Input 63
Analog Input 62
Analog Input 61
Analog Input 60
Analog Ground ( for Al )
Analog Input 59
Analog Input 58
Analog Input 57
Analog Input 56
Analog Ground ( for Al )
Analog Input 55
Analog Input 54
Analog Input 53
Analog Input 52
Analog Ground ( for Al )
Analog Input 51
Analog Input 50
Analog Input 49
Analog Input 48
Analog Ground ( for Al )
Analog Ground ( for Al )
Analog Ground ( for Al )

CNT CKI

o)
TOo00O000O000

N.
N.
N.
N.
N.
N.
N.
GN
N.
N.
GN

N.C

o)

Reserved

]
Z£zzzzzzzzzzZ
000000000000

1
22
=5
5N

Analog Ground ( for Al)
Analog Ground ( for Al')
Analog Ground ( for Al )
Analog Input 16

Analog Input 17

Analog Input 18

Analog Input 19

Analog Ground ( for Al )
Analog Input 20

Analog Input 21

Analog Input 22

Analog Input 23

Analog Ground ( for Al )
Analog Input 24

Analog Input 25

Analog Input 26

Analog Input 27

Analog Ground ( for Al )
Analog Input 28

Analog Input 29

Analog Input 30

Analog Input 31

Input Control External Sampling Stop Trigger Input
Digital Ground

Digital Ground

Digital Input 01

Digital Input 03

Digital Output 01

Digital Output 03

Counter Count-up Pulse Output
Reserved ( Counter Input)

Analog Input 47
Analog Input 46
Analog Input 45
Analog Input 44
Analog Ground ( for Al )
Analog Input 43
Analog Input 42
Analog Input 41
Analog Input 40
Analog Ground ( for Al )
Analog Input 39
Analog Input 38
Analog Input 37
Analog Input 36
Analog Ground ( for Al )
Analog Input 35
Analog Input 34
Analog Input 33
Analog Input 32
Analog Ground ( for Al )

Figure 3.3. Pin Assignment of interface connector (Single-Ended Input) <1/2>

©CONTEC
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. External Connection

Analog Input00 - Analog Input63

Analog input signal. The numbers correspond to channel numbers.

Analog Ground

Common analog ground for analog input signals.

Al External Start Trigger Input

External trigger input for starting analog input sampling.

Al External Stop Trigger Input

External trigger input for stopping analog input sampling.

Al External Sampling Clock Input

External sampling clock input for analog input.

Digital Input00 - Digital Input03

Digital input signal.

Digital Output00 - Digital Output03

Digital output signal.

Counter Gate Control Input

Gate control input signal for counter.

Counter Up Clock Input

Count-up clock input signal for counter.

Counter Output

Count output signal.

Digital Ground

Common digital ground for digital 1/0 signals, external trigger inputs,
external sampling clock inputs, and counter 1/0 signals.

Reserved

Reserved pin

N.C.

No connection to this pin.

Figure 3.3. Pin Assignment of interface connector (Single-Ended Input) <2/2>

/I\ CAUTION

Do not connect any of the outputs and power outputs to the analog or digital ground.
Neither connect outputs to each other. Doing either can result in a fault.

If analog and digital ground are shorted together, noise on the digital signals may affect the analog
signals.  Accordingly, analog and digital ground should be separated.

Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board.

30
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3. External Connection

Differential Input

Input Control External Sampling Start Trigger Inpu

Analog Ground ( for Al
Analog Input 00|
Analog Input 01
Analog Input 02]
Analog Input 03|

Analog Ground ( for A
Analog Input 04
Analog Input 05|
Analog Input 06|
Analog Input 07|

Analog Ground ( for Al
Analog Input 08|
Analog Input 09
Analog Input 10|
Analog Input 11|

Analog Ground ( for Al
Analog Input 12|
Analog Input 13|
Analog Input 14|
Analog Input 15

e S S e

Input Control External Sampling Clock Input

Digital Input 00
Digital Input 02
Digital Output 00
Digital Output 02

Counter Gate Control Input

Counter Clock Input

Digital Ground

Digital Ground

Analog Input 31[-
Analog Input 30[-
Analog Input 29[-
Analog Input 28|
Analog Ground ( for Al
Analog Input 27|
Analog Input 26[-
Analog Input 25|
Analog Input 24|
Analog Ground ( for Al
Analog Input 23|
Analog Input 22[-
Analog Input 21|
Analog Input 20
Analog Ground ( for Al
Analog Input 19|
Analog Input 18|
Analog Input 17
Analog Input 16|
Analog Ground ( for Al
Analog Ground ( for Al')
Analog Ground ( for Al')

>
[
zZ
o
L

3>
4
o<
L

>

=

o
L

AGND -
Al 12

Al'13 |-

Al 15
C.

CNT CKI -

o)
T0000000000

0228zzzzzz2

Qo

N.C

CNT CPO
- Reserved

ZZ2Z2ZZZZ2ZZZZZ
000000000000

- Al47

Analog Ground ( for Al)
Analog Ground ( for Al')
Analog Ground ( for Al')
Analog Input 00[-]
Analog Input 01[-]
Analog Input 02
Analog Input 03
Analog Ground

Analog Input 04|
Analog Input 05[-
Analog Input 06
Analog Input 07|
Analog Ground

Analog Input 08|
Analog Input 09
Analog Input 10
Analog Input 11
Analog Ground

Analog Input 12
Analog Input 13|
Analog Input 14
Analog Input 15|

rAl)

rAl)

for Al')

Input Control External Sampling Stop Trigger Input

Digital Ground

Digital Ground

I Input 01

I Input 03

tal Output 01

Digital Output 03

Counter Count-up Pulse Output
Reserved ( Counter Input )

Analog Input 31|
Analog Input 30
Analog Input 29
Analog Input 28|
Analog Ground ( ft
Analog Input 27[+
Analog Input 26[+)

4

4

mn
4
m
4

5}

rAl)

Analog Input 25
Analog Input 24
Analog Ground ( f
Analog Input 23[+
Analog Input 22[+
Analog Input 21[+
Analog Input 20[+
Analog Ground ( f
Analog Input 19
Analog Input 18
Analog Input 17|
Analog Input 16
Analog Ground ( for Al')

5}

rAl)

3

rAl)

4
4
4
i

Figure 3.4. Pin Assignment of interface connector (Differential Input) <1/2>
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. External Connection

Analog Input00 - Analog Input31

Analog input signal. The numbers correspond to channel numbers.

Analog Ground

Common analog ground for analog input signals.

Al External Start Trigger Input

External trigger input for starting analog input sampling.

Al External Stop Trigger Input

External trigger input for stopping analog input sampling.

Al External Sampling Clock Input

External sampling clock input for analog input.

Digital Input00 - Digital Input03

Digital input signal.

Digital Output00 - Digital Output03

Digital output signal.

Counter Gate Control Input

Gate control input signal for counter.

Counter Up Clock Input

Count-up clock input signal for counter.

Counter Output

Count output signal.

Digital Ground

Common digital ground for digital 1/0 signals, external trigger inputs,
external sampling clock inputs, and counter 1/0 signals.

Reserved

Reserved pin

N.C.

No connection to this pin.

Figure 3.4. Pin Assignment of interface connector (Differential Input) <2/2>

/I\ CAUTION

Do not connect any of the outputs and power outputs to the analog or digital ground.
Neither connect outputs to each other. Doing either can result in a fault.

If analog and digital ground are shorted together, noise on the digital signals may affect the analog
signals.  Accordingly, analog and digital ground should be separated.

Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board.

32
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3. External Connection

Analog Input Signal Connection

The procedure for connecting analog signals depends on whether the analog input signals are single-
ended or differential. The sections below describe how to connect the signals using flat cable and
shielded cable.

Single-ended Input

The following figure shows an example of flat cable connection.
Connect separate signal and ground wires for each analog input channel on CNA/B.

[cna]  [Ccable ]
Analog Input 0..63 n A

Analog Ground Ie)

6
& 4

Figure 3.5. Single-ended Input Connection (Flat Cable)

The following figure shows an example of shield cable connection. Use shielded cable if the distance
between the signal source and board is long or if you want to provide better protection from noise. For
each analog input channel on CNA/B, connect the core wire to the signal line and connect the shielding
to ground.

[cnaB]  [Shieldcable] |

Analog Input 0..63

Analog Ground

Figure 3.6. Single-ended Input Connection (Shield Cable)
/\ CAUTION

If the signal source contains over 1LMHz signals, the signal may effect the cross-talk noise between
channels.

- If the board and the signal source receive noise or the distance between the board and the signal
source is too long, data may not be input properly.

- Aninput analog signal should not exceed the maximum input voltage (relate to the board analog
ground). If it exceeds the maximum voltage, the board may be damaged.

- Connect all the unused analog input channels to analog ground.

- The signal connected to an input pin may fluctuate after switching of the multiplexer. If this
occurs, shorten the cable between the signal source and the analog input pin or insert a high-speed
amplifier as a buffer between the two to reduce the fluctuation.

- Aninput pin may fail to obtain input data normally when the signal source connected to the pin has
high impedance. If this is the case, change the signal source to one with lower output impedance
or insert a high-speed amplifier buffer between the signal source and the analog input pin to reduce
the effect.

© CONTEC
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Differential Input

The following figure shows an example of flat cable connection.
For each analog input channel on CNA/B, connect the "+" input to the signal and connect the "-" input
to the signal source ground. Also connect the analog ground on the board to the signal source ground.

[cnaB] [cable |
Analog Input 0[+]..31[+] n A
Analog Input 0[-]..31[-] ﬁ ﬁ\ ?
Analog Ground "‘ :

I S

Figure 3.7. Differential Input Connection (Flat Cable)

The following figure shows an example of shielded cable connection.  Use shielded cable if the
distance between the signal source and board is long or if you want to provide better protection from
noise. For each analog input channel on CNA/B, connect the "+" input to the signal and connect the "-
" input to the signal source ground. Also connect the analog ground on the board and the signal source
ground to the shielding.

[cNAB]  [Shield cable |
:

Analog Input O[+]..31[+]

Analog Input O[-]..31[-]

Analog Ground

Figure 3.8. Differential Input Connection (Shield Cable)

A CAUTION

If the signal source contains over 1MHz signals, the signal may effect the cross-talk noise between
channels.

- When the analog ground is not connected, the conversion data is not determined.

- If the board and the signal source receive noise or the distance between the board and the signal
source is too long, data may not be input properly.

- Aninput analog signal should not exceed the maximum input voltage (relate to the board analog
ground). If it exceeds the maximum voltage, the board may be damaged.

- Connect all the unused analog input channels to analog ground.

- The signal connected to an input pin may fluctuate after switching of the multiplexer. If this
occurs, shorten the cable between the signal source and the analog input pin or insert a high-speed
amplifier as a buffer between the two to reduce the fluctuation.

- Aninput pin may fail to obtain input data normally when the signal source connected to the pin has
high impedance. If this is the case, change the signal source to one with lower output impedance
or insert a high-speed amplifier buffer between the signal source and the analog input pin to reduce
the effect.
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34 AD16-64(LPCI)LA
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Digital 1/0O signals, Counter signals and Control
signals Connection

The following sections show examples of how to connect digital 1/0 signals, counter /O signals, and
other control 1/0 signals (external trigger input signals, sampling clock input signals, etc.).

All the digital 1/0 signals and control signals are TTL level signals.

10k
Digital Input} O—<
Digital Ground ,\ i

A

Figure 3.9. Digital Input Connection

loL=24mA ; ;
Digital Ground A i

A

Figure 3.10. Digital Output Connection

Counter input signal control

The counter gate control input (see Connector Pin Assignment in Chapter3) enables or disables the
external clock input to the counter. You can use this function to control the external clock input to the
counter. The external clock input to the counter is enabled when the input is "High" and disabled when
the input is "Low". As the pin has an internal pull-up on the board (or card), the default if not
connected is "High".  As a result, the external clock for the counter is enabled if this pin is not
connected.

/\ CAUTION
Do not short the output signals to analog ground, digital ground, and/or power line. Doing so may
damage the board.

Reference
For the operation timings for control signal input, see “Control Signal Timings” in Chapter 6
“Hardware”.
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4. Functions

4. Functions

This chapter describes the different functions that can be implemented using the hardware and driver
together.  Unless stated otherwise, the driver is assumed to be API-AIO(WDM).

Analog Input Function

The board converts analog signals to digital data according to the resolution and stores it in memory.
You can set a variety of conditions for analog input, including the input channel, sampling period, and
sampling start/stop conditions.

Analog input processes are classified as follows:

1.Setting the Conversion
Condititions

Resolution e Clock
= |nput Mode [ Start Condition

f— Channel f— Stop Condition

= Range Event

Data transfer method

Memory

Repeat

P.Starting/Stopping Operation

Start

G e STOP

3.Monitoring the Status and
Acquiring Data

Status

Sampling

Repeat

Data aquisition

4.Reset

Status

e \VlEMOTY
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1. Setting the Conversion Conditions

First, set the conditions for executing analog input.
Resolution

”Resolution” signifies the number of bits used by an analog input device to represent analog signals.
The higher the resolution, the more finely the voltage range is segmented, allowing the device to convert
analog values to digital equivalents more precisely.

A device with a resolution of 12-bit divides the range width into 4096 segments.

When the device covers the range of 0 - 10V, the minimum unit of converted voltages is 10+4096 ~
2.44mV.

If the device has a resolution of 16-bit, it is 10+65536 ~ 0.153mV instead.

Analog Woltage hefore Conversion Lowr Resolution Board

High Resolution Board

AD16-64(LPCI)LA : The resolution is 16-bit.

Input Mode

”Input Mode” indicates the method of connecting analog input signals.

The input modes available are single-ended input and differential input.

The single-ended input mode is suitable for the environment in which the potential difference between
the signal source and ground and noise components can be ignored. For the environment in which they
cannot be ignored, the differential input mode is suitable.

The number of channels available in differential input mode is half that in single-ended input mode.
This board uses on-board jumpers to set the input mode.

Channel

”Channel” represents each point of analog input.

For individual channel numbers, see “Using the On-board Connectors” to “Connector Pin Assignment” in
Chapter 3 "External Connection".

You can specify an arbitrary number of points of analog input by setting the channels by means of
software.
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Channel conversion order

Normally, when performing conversion for more than one channel at each sampling, conversion is
performed consecutively starting from channel 0.
Software setup is not required as this board uses a fixed channel conversion priority.

|::> Convwersion order

Och | 1eh | 2ch [ 3ch |dch

Zampling times 1 "

Range

”Range” means the range of voltages at which analog input can be performed
Software setup of the range is not required as this board uses a fixed range of voltages.

AD16-64(LPCI)LA 110V
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Data transfer method
A device buffer mode is available, which uses the device's or driver's conversion data storage memory.
- Device buffer mode
When conversion starts, data is saved in the device buffer (memory on the device itself or in the
driver).
The device buffer can operate as FIFO or ring memory.
The application calls an API function at an appropriate timing and fetches the conversion data from

the device buffer.
The device buffer mode provides function that allows the number of items of conversion data using
the number of sampling times as a unit to obtain the number of items of conversion data directly

from the voltage.

Application

Application memory

Driver

Dewvice memory
or
Dirisrer memery

Analog signal

Device buffer mode
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Memory format
This board uses device buffer transfer mode; it does not require software setup of the memory format.

Device buffer mode
- FIFO format

In the FIFO (First In First Out) format, input data items are read from memory in the same order in
which they were written to the memory. Input data items are fed out of the memory sequentially,
where the oldest one is always read from the memory. The status monitor and application
notification functions are provided, which check and report the state in which the memory has
stored a fixed amount of data or in which the memory has become full.
The FIFO memory is used to obtain all input data from analog input in a short or infinite period of
time.

DataRead <}:0ch b o [och |1k | %k <‘,:| Data Write

Sarmpling Times 1

- Ring format
In the ring format, the memory contains storage areas arranged in a ring. Input data items are
written to the memory sequentially. When it stores data exceeding the limit, it overwrites the area
storing the previous item of input data.  The status monitor and application notification functions
are provided, which check and report the state in which data has been written to certain areas of

memory.
The ring memory is used to obtain data where conversion has stopped due to some event, usually
without obtaining data in the normal state.

Data Write

Sarmpling Times 1
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Repeat

”Repeat” indicates the number of repetitions of sampling to be executed, from when the sampling start
condition is satisfied until the end of sampling, including delayed sampling.

The number of repetitions is set by means of software, for which conversion is repeated. You can set
an infinite number of repetitions, in which case the conversion is terminated by the software abort
command.

Input data items are stored to the memory sequentially. The repetition state can be subject to status
monitoring and application notification.

Btart Condition Btop Condition  Start Condition Stop Condition
Satisfied Satisfled Satisfiad Satisfied
/v ) /\/ /\/ A /\/
Sampling Sampling
Repeat End Repeat End
}1—1 st tirne repeat DperaImnA»{ }1~2nd tirme repeat. operanmA»{
Clock

The sampling clock controls the sampling frequency. You can select both the internal sampling clock and
external sampling clock.

- Internal sampling clock
The clock signal from the on-board clock generator is used.

- External sampling clock
The edge of the digital signal input from an external device is used for the sampling clock.
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Start Condition

The condition for controlling the start of sampling can be selected from among software, input data
comparison and an external trigger. The conditions for controlling the start and stop of sampling are
completely independent of each other; they can be set separately.

- Software
The board starts sampling and storing input data to memory immediately after the operation start
command is issued.

- Input data comparison
When the operation start command is issued, the board compares the analog signal input through a
specified channel to the value of the preset comparison level. If the analog signal satisfies the
condition, the board starts storing input data.
Level comparison conditions are set as two conditions: level and direction.

Ansalog signal

/ Level comparsion
—_—

condition is satisfied

Lievel

The above sketch shows that the level comparison condition is satisfied in the rising direction.

The start condition is satisfied when the analog signal at the specified channel passes the
comparison level in the rising direction. Input data items are stored to memory, starting with those
at solid dots.

Analog signal

Liewel

i

+~——— Level comparsion
condition is satisfied

The above sketch shows that the level comparison condition is satisfied in the falling direction.
The start condition is satisfied when the analog signal at the specified channel passes the
comparison level in the falling direction. Input data items are stored to memory, starting with
those at solid dots.
If you set the level comparison directions to both directions, the start condition is satisfied when the
analog signal passes the level both in the rising and falling directions.

- External trigger
The board starts waiting for an external control signal as soon as the operation start command is
output.
Sampling and data transfer to memory start when the specified edge (rising edge or falling edge) is
input from the external control signal.
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Stop Condition

The condition for controlling the stop of sampling can be selected from among the last sampling count,
input data comparison, an external trigger, and software abort.
The board stops sampling whenever an error occurs irrespective of the stop condition setting.

- Last sampling count
The board stops sampling after storing input data to memory for the specified number of times of
sampling.

- Input data comparison
Once the board has started sampling, it compares the analog signal input through a specified
channel to the value of the preset comparison level. If the analog signal satisfies the condition, the
board stops sampling.
Level comparison conditions are set as two conditions: level and direction.

Analog signal

/ Level comparsion
—

condition ig satisfied

AN

Lewvel

The above sketch shows that the level comparison condition is satisfied in the rising direction.

The stop condition is satisfied when the analog signal at the specified channel passes the
comparison level in the rising direction. Input data items are stored to memory, ending until those
at solid dots.

Analog signal

Lewvel

yd

4—  Level comparsion

condition is satisfied

The above sketch shows that the level comparison condition is satisfied in the falling direction.
The stop condition is satisfied when the analog signal at the specified channel passes the
comparison level in the falling direction. Input data items are stored to memory, ending until those
at solid dots
If you set the level comparison directions to both directions, the start condition is satisfied when the
analog signal passes the level both in the rising and falling directions.

- External trigger
The board starts waiting for an external control signal as soon as the operation start command is
output.
Sampling and data transfer to memory start when the specified edge (rising edge or falling edge) is
input from the external control signal.
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Delay

Delayed sampling is performed after the sampling stop condition is satisfied.

When a sampling stop condition other than the software abort command is satisfied, the board performs
sampling for the specified number of times of delayed sampling to store input data to memory.

If you set the number of times of delayed sampling to 0, the board stops sampling the moment the
sampling stop condition is satisfied.

Sampling Stop Condition Satisfied

Bampling Stop
ry F Y

Sampling Times Delayed Sampling

Time

Event

"Event” works as a function for reporting the occurrence of a certain board state to the application.
The following events can be used in combination depending on the specifications and purpose of the
application.

- ”AD conversion start condition satisfied” event
This event occurs when the AD conversion start condition is satisfied. The event is nullified when
the conversion start condition is “software”.

- "Repeat end” event
This even occurs whenever a repetition is completed.

- "End of device operation” event
This event occurs when the entire operation including repetitions is completed.

- "Stored specified sampling times” event
This event occurs when sampling has been performed for the number of times set by software.
This event can only be used in device buffer mode.

- Overflow event
This event occurs at an attempt to store input data with the memory full.

- Sampling clock error event
This event occurs when conversion stops as an error occurs due to a sampling clock period that is
too short.

- AD conversion error event
This event occurs when conversion stops due to an AD conversion error.

2. Starting/Stopping Operation

Sampling is started by the software command.
Once started, sampling can be stopped by the software command at any timing.
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3. Monitoring the Status and Acquiring Data

Software commands are used to monitor the operation status of the device and to acquire input data
from memory.  Status monitoring and data acquisition can be performed even during sampling.

Status

The current state of the device can be checked by obtaining the device status.
The following types of device status are available:

- Device operating
The “device operating” status remains ON, after the execution of the sampling start command until
the board completes conversion, aborts operation due to an error, or stops sampling in response to
the command.

- Waiting for start trigger
This status remains ON, after the board starts sampling until the start trigger is input, if the
conversion start condition is an external trigger or level comparison. The status is set to OFF
when the input trigger is input to start conversion.
The status is set to ON whenever the board enters the conversion start wait status even when
repeated operation has been set.

- Specified sampling data stored
This status is set to ON when input data stored in memory has reached the amount corresponding to
the preset number of times of sampling.
If the memory format is FIFO, the status is set to OFF when the amount of input data in the memory
falls below the value corresponding to the preset number of times of sampling as data is acquired.
Once the status is set to ON when the memory format is ring, it remains ON until it is reset.

- Overflow
An overflow error occurs when an attempt is made to store input data to memory while it has been
full of input data.
When the memory format is FIFO, the board stops conversion.
When the memory format is ring, the board continues conversion while overwriting existing data
with new one.

- Sampling clock error
This error occurs when the sampling clock period is too short.

- AD conversion error
If the “device operating” status remains ON (without terminating conversion) for an extended
period of time, the driver regards that state as an operation error and sets this status to ON. This
error stops sampling.

Sampling

The number of sampled items of input data stored in memory can be obtained by the software command.

Repeat

The current repeat count can be obtained by the software command.
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Data acquisition

The conversion data stored in memory can be retrieved using a software command.

The figure below shows the correspondence between the sampling count and the conversion channel for
the conversion data stored in memory.

irnes b
Sampling Times 1 + +
I | | |

Input data is acquired differently depending on the memory format used.

- Data acquisition in FIFO format
When FIFO memory is used, the oldest data is always read first.
The following sketch shows an image of data acquisition in FIFO format.
When data is acquired from the memory, the free memory space increases by that data size. When
data is acquired next, the oldest one of the existing data items is taken from the memory in the same
way.
The FIFO memory deletes data once that data is acquired.

Acquired data by
AioGetAiSamplingData

Free memory

j
Conversion data
| space

To user memory PER—

data

Free memory space
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- Data acquisition in ring format
When ring memory is used, data is read always with respect to the current input data write position.
The following sketch shows an image of data acquisition in ring format.
The sampling count obtained is always the number of times of sampling for up to the latest data
(shaded portion below).
The larger the number of samples taken, the older the data item acquired first.
As the ring memory retains data even after that data is acquired, you can fetch the same data any
number of times.

Conversion data write Conversion data write
position position

%cquired data by AioGetAiSamplingData

To user memory
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Conversion data
The following equation represents the relationship between input data and voltage.

Voltage = Input data x (Max. range value - Min. range value) / Resolution + Min. range value

The value of resolution for the 16-bit device is 65536.
The table below shows the relationship between input data and voltage in the +10-V range.

Voltage Conversion data (16-bit)
+9.99970V 65535
0.00030V 32769

ov 32768
-0.00030V 32767
-10.000V 0

Ex.:When input data 49152 is input at a resolution of 16-bit in the + 10-V range
Voltage = 49152 x (10 - (-10)) +65536 + (-10)
=5.0

4.Reset

Various states can be reset by executing the following reset commands:

Status

This command resets the sampling clock error status and AD conversion error status.

Memory

This can only be used when the transfer mode is set to device buffer mode.
This command resets the following memory related states.

- Resets the conversion data in memory.

- Resets the repeat count to 0.

- Resets the sampling count to 0 when a stop trigger is input.

- Resets the buffer overflow status.

- Resets the status information for the specified data save count.
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Counter Function

1. Setting the Operating Conditions

This specifies the conditions for counter operation.

Operating conditions

The basic operation of the counter is to count an external input signal.
The counter includes a function to detect a count match and perform a specified operation when the
current count value reaches a preset count value.

Compare count values
The compare count load function automatically loads the next compare count value when a count match
occurs.

Time of count compare match 1st 2nd 3rd nth
Cntlh]: Compare mateh value  Cnt[0] =1000  Cnt[1] = 3000 Cnt[3] =1600 Cnt[n-1] = 2000

2000 2000

1800
1000 I ‘
0 0 0 0

The figure above shows an example of using the compare count load function.
After the counter starts, the first count match occurs when the count reaches 1000.

When the count reaches 1000, the counter value at which the second compare count match is to occur
(2000) is set.

This continues with the next value from the array being set each time a count match occurs.
After the final value from the array is loaded, operation can start again from the beginning of the array.

Alternatively, loading can be halted (in which case, the compare count value remains at 2000).

Input signal

The external clock can be selected as the counter input signal.

Digital filter

A digital filter can be used on external input bits.
The filter time can be set to "don't use", 1us by software.
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Event

The event function notifies the application when something occurs on the device.
The following events can be used as required.

2.

Compare count match event
This event is triggered when a compare match occurs on the counter.

Count overrun event
This event is triggered when a counter overrun occurs.

Counter operation error
This event is triggered when a counter operation error causes the counter to stop.

Starting/Stopping Operation

Starting and stopping the counter are performed using software commands.
Once the counter has started, it can be stopped at any time by a software command.

3.

Monitoring the Status and Acquiring Data

Software commands can be used to monitor the device operating status and read counter data. Status
monitoring and data acquisition can both be performed while the counter is running.

Status

The current state of the device can be checked by obtaining the device status.
The following types of device status are available:

Counter operating
The device operating status is ON from the time the operation start command is executed until
operation stops due to a stop command or error.

Compare count match
The compare count match status turns ON when a count match occurs after the counter is started.
The status is turned OFF by the status reset command.

Overrun

The overrun status turns ON if another count match occurs when the compare count match status is
already ON. The status is turned OFF by the status reset command.

Even if the overrun status turns ON, this does not stop the counter.

Counter operation error

Execution of driver processing may not be able to keep up if multiple count match events occur
within a short time period.

In this case, the counter operation error status turns ON and counter operation stops.

Data acquisition

The current count value can be read using a software command.
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4. Reset

Various states can be reset by executing the following reset commands:

Counter reset

Resets the counter.  This restores the counter to its state after power on.

Status

Resets the compare count match status and overrun status.

52
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Digital Input Function

Input bit

Individual digital input points are called input bits.
When the number of input points of a device is 4, the bits are determined as bit 0 - bit 3.

|Bit3 | Bit2| Bit1l | Bit0|

Input in Bits
The state 1 (ON) or 0 (OFF) of each input bit can be obtained by specifying the bit.

Input in Bytes
Individual input bits can be input in byte units.

When the number of input points of the device is 4, the individual input bits are arranged as shown
below and the byte data to be input is a value between 0 and 15 depending on the states of the bits.

EX. Input of bit 3 (OFF), bit 2 (ON), bit 1 (OFF), bit 0 (ON)
Byte data = 05(5H)

Bit3 Bit2 Bitl Bit0

10N) | o©FR)| 100N)

| 0(OFF)

Digital filter

A digital filter can be used on the input bits.
The filter time can be set to "don't use", 1us by software.
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Digital Output Function

Output bit

Individual digital output points are called output bits.
When the number of output points of a device is 4, the bits are determined as bit O - bit 3.

|Bit3 | Bit2| Bitl | BitOl

Output in Bits
The state of each output bit can be changed to ON or OFF by specifying the bit and setting it to 1 or 0.

Output in Bytes

Individual output bits can be output in byte units.
When the number of output points of the device is 4, the individual output bits are arranged as shown
below and byte data to be output is a value between 0 and 15.
Ex. Output of bit 3 (ON), bit 2(OFF), bit 1 (ON), bit 0 (OFF)
Byte data = 10(AH)

Bit3 Bit2 Bitl Bit0

| 1(ON) |O(OFF) | 1(ON) | O(OFF)l
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5. About Software

CD-ROM Directory Structure

\
|- Autorun.exe

|  Readmej.html
|  Readmeu.html

|—APIPAC
|—AIO
|  |—DISK1
| |—DISK2

[——AioWdm
[—CNT
|[—DIO

|

| |—WDM

| |—Win2000
| |—Wing5

[—linux

| |—cnt

| |[—dio

| =

| —Readme

| —Release
| [—API_NT
| |—API_W95

| —UsersGuide

|
|
|
|
| |  |—DISKN
|
|
|
|

Installer Main Window

Version information on each driver (Japanese)
Version information on each driver (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(PDF files)
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About Software for Windows

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

- Analog input or output through arbitrary channels

- Analog input at arbitrary intervals using the internal or external sampling clock

- Simultaneous monitoring of the termination of analog input sampling, buffer memory usage, and
interrupt events such as occurrences of errors

- Driver option check using a demo driver even without the board installed

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

Accessing the Help File

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

(2) From the Start Menu, select “Programs” — “CONTEC API-PAC(W32)” - “AIOWDM” —
“API-AlO(WDM) HELP” to display help information.

E? HTML Help

o & B
Hide Locale F Refresh Home  Print  Oplions
Contents | Index | Search | Favotes | g
B rorags CONTEC
w @ Overview

= @ How to navigate Help
+ @ Installing Device
+ @ Updating Driver

5 (Q oriver references API-TOOL(WDM)
g naiog £ X o Locating information in
@ Uninstalling Device API-TOOL{WDMY) is the API function library for Windows, It the help

@ Faq wark with various /0 modules of our company Add-0On

+ @ Trouble shaoting boards and cards. How ta navigate HTML

Help
In this help, API function reference etc and the information
for making the application which used Add-On boards and
cards are recorded,

Overview

CONTEC h pag =
The specification of this library Elishige

Link the latest

Installing Device infarmatian

The installation method of devices
Updating Driver

The update method of a driver
Driver references

Each driver's function reference, error code, sample
program explanation and so on

FAQ

It shows the frequently asked questions

£
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Using Sample Programs

Sample programs are provided for each of the basic operations. You can use these to check the
operation of the board and as a reference when writing your own programs.

To use the sample programs, specify the device name in the property page for the program.
The sample programs are stored in \Program Files\CONTEC\API-PAC(W32)\AIOWDM\Samples.

% A - Microsoft Vicual Basic NET [dosign] - &i.vh [Desian]
Bl Ede wew ot Duld Debu) Dgts Jook Windw b
-l ¥ Drtug * | o AcHESSAGELL cREFERRF-.
Toakse 4 % Aivb[Design] | x| | Sokution Explores - Al o x
Data o a o i3l -] I _I] I;’]
EIER L™ General Analog Input with FIFO B Salution ' (1 peoject)
Winikows Foms = P
& Forter + - 3 refersnces
e 5 :::-mw b
wbiylrfo.
A UnkLabel E oy
=] puten
[ Teaton:
B Mantenu
[ o
& Radofutton g s o
-
Lo Pcturaion
L part
5 Dt
24 ListBox L e - " [6A Selution Explonse [ 23 Cluss v
£ Chacked kst Nusibes of savglings - 0 TR !
53 Combobox Preperties B ox
22 Liview ; Al System, Wikows. Forms Form =
B e | LISTRTRTTPTOPY TPITPPIPIpess = ’E‘h
£ TabConktrol rm——— =]
T DateTrmtcker Accessbishisn
5] MonthCalendar AccessbleRiie Defok J
an HEcroliar =]
Cghosrd fing vl ool EsbCoke ] Contral
General Eackgrourndim [] {rone)
) y— st Cunser Defnit
- M E Fert Micrirualt Saaers S,
Cutput L Foeecoie [ contromest
j Formbioedersty Soable
RightToleft  No
Tet General Analog Ir
Text
Thas teset contained in tha control.
= B output | S Fod Rt 1
PRisaxly

Running a Sample Program
(1) Click on the [Start] button on the Windows taskbar.

(2) From the Start Menu, select “Programs” — “CONTEC API-PAC(W32)” — “AIOWDM” -
“SAMPLE...".

(3) A sample program is invoked.
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Sample Programs - Examples

Analog input
Simple sample program
- SingleAi
- MultiAi
Device buffer
- Ai
- AiPoll
- AiEx
- AiLong
- AiExt
- AiTrg
- AiLevell
- AiLevel2
- Ai2
- AicCall

Analog output
Simple sample program

- SingleAo

- MultiAo
Device buffer

-Ao

- AoPoll

- AOEXx

- AoLong

- AoExt

- AoRing

- AoTrg

- Ao2

- AocCall

Digital I/0
- DioBit
- DioByte

Counter/Timer

Perform single analog input from specified channel
Perform single analog input from multiple channels

Perform standard analog input using a FIFO buffer

Perform standard analog input by polling

Perform analog input for multiple channels using a FIFO buffer

Perform long-duration analog input using a FIFO buffer

Perform analog input using an external clock

Perform analog input using an external trigger to start and stop operation
Use a level trigger to start analog input

Use a level trigger to stop analog input

Perform standard analog input using more than one device

Perform analog input using a callback routine

Perform single analog output from specified channel
Perform single analog output from multiple channels

Perform standard analog output using a FIFO buffer

Perform standard analog output by polling

Perform analog output for multiple channels using a FIFO buffer

Perform long-duration analog output using a FIFO buffer

Perform analog output using an external clock

Perform continuous analog output using a ring buffer

Perform analog output using an external trigger to start and stop operation
Perform standard analog output using more than one device

Perform analog output using a callback routine

Perform digital 1/0 using bit values
Perform digital 1/0 using byte values

©CONTEC

- Counter General purpose counter
- Interval Interval timer

- Watch Stopwatch timer
Others

- Convert Data conversion
58
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Usage of Utility Program

Program for Measurement of Function Execution Speed

The execution time of some main functions can be measured in a function execution speed measurement

program. To use a function execution speed measurement program, click the [execution time

measurement] button in the diagnostic program.

8 CAIOSPEC

Devies | AI0000 AIO-160802L-LPE

—fnalog Input
| T S l
Channles I‘I jv
Ao Multisi |

Data | T %1024

AioGet AiSamplingData |

—énalog Cutput

=
* The name of the board )

you have just added is
displayed.
- AD16-64(LPCI)LA

AioSingle Ao | Aiohput DiBit I
lﬁv Aiolhput DiByte
Channels 1 |
AioMultifo |

Data | T %1024

AioSetfoSamplingData |

AioCutputDoBit |

AioOutputDoByte |

Information

AinSingle Ai an executive speed iz 113.10 micro second

End |

Procedure

(1) Chose the measure device from device list.

(2) Click the button written with the function name to measure the execution speed of the function.
Please choose from a list the number of channels used for conversion in function AioMultiAi and
AioMultiAo. Input the transmission data size in function AioGetAiSamplingData and

AioSetAoSamplingData. The transmission data is set by unit of kByte.

(3) End the application with an [end] button.
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Analog Input Measurement Tool

It is an analog input measurement utility to carry out infinity sample in the FIFO memory. Once the
conversion data of memory accumulates to a certain quantity, the event occurs and data of the memory
is acquired. Data in the FIFO memory can be confirmed visually.

e ———
you have just added is
e | AID00T ADATE-E/2]LPTIL
D | LPO). —=—. displayed.
- AD16-64(LPCI)LA
etting | Channels 1 N
20

Sampling Clock

Sampling Mumber in FIFD 253
Stop | . 0
Event Times
Program End | Total Input S ampling ID

FIFO Image

OK. 258Kﬁ
1k

Information

Measuring

The number of channels used, the internal/external clock, the conversion speed, and the sampling
frequency at which an event generates can be set.  Since the notification of a sampling clock error
event is sent, please make use of it for the conversion spec measurement under various conversion
conditions.
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Procedure

(1) Chose the device name of the device to be used from the upper left combo box, and click the setting
button.

(2) The conversion conditions are set on the screen of the analog input setting.
Once an input is done at the sampling frequency specified as data taking-in sampling, an event
occurs and data will be acquired. Click the OK button to finish setting the conditions, and returns
to former screen.

Setting Analog Input x|

Channels 18

T

ClockType & Intemal " Extemal

Sampling Clock 1000 ugec

Data Evwery I5IJE| Sampling

(3) Start the measurement with measurement start button.  The various states during the conversion
are displayed.

The number of the samplings in FIFO is :
It is conversion data taken in the memory. This can be visually checked in a "memory image".

Event generation sampling frequency :
When the number of input sampling in FIFO reaches this frequency, the event generates.

Total input sampling frequency :
It is the total number of samplings for application in the memory.

Measurement may stop by the following errors.

Sampling clock error :

It means that the conversion speed is too fast and the driver processing is not in time when
converting at the internal clock.

The cycle of the clock is too fast when converting it at the external clock. Moreover, the cause by
noise etc. is also concerned.

Buffer overflow :
The memory overflows since the conversion speed is too fast compared with the one at which data
is inputted.

(4) Click the “stop” button, and measurement stops.
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Uninstalling the Driver Libraries

To uninstall API-PAC(W32), follow the procedure below.

(1) Click on the [Start] button on the Windows taskbar. From the Start Menu, select “Settings” —
“Control Panel”.

(2) Double-click on “Add or Remove Programs” in the Control Panel.

(3) Select "CONTEC API-AIO(WDM) driver" and "CONTEC API-AIO(WDM) VerX.XX
(Development environment)" from the list of applications.
Click the [Change or Remove Programs] button. Proceed with uninstalling by following the
instructions that appear on the screen.

# Add or Remove Programs

el
Currently installed programs: Sork byt
Change or fis CONTEC API-AID{WDM) driver
Remove
Programs
: To change this program or remove it from your computer, click Change/Remove, Change/Remaove
Add Bew ﬁl CONTEC APT-AIO(WDM) Yer1,30 (Develop) Size  2.31MB
Programs
Add/Remove
\Windaows
Components

@

Set Prograrm
Access and
Defaults
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About Software for Linux

The Linux version of digital 1/0 function driver, AP1-DIO(LNX), provides functions that execute the
following features:

- Analog /O of specified channels

- ltis possible to operate as a set parameter to the analog /O board is preserved by the default value,
and the setting of the parameter doesn't exist.

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 for analog 1/O driver, API-AIO(LNX), is supplied as a compressed file
/linux/aio/caioXXX.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 to an arbitrary directory, and decompress the file to
install the driver.

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

To install the driver, log in as a superuser.

Decompression and setup procedure

# cd

# mount /dev/cdrom /mnt/cdrom Mount the CD-ROM.

# cp /mnt/cdrom/linux/aio/caioXXX.tgz ./ Copy the compressed file.

# tar xvfz caioXXX.tgz Decompress the compressed file.

# cd contec/caio

# make Compile the file.

# make install Install.

# cd config

# ./config Set up the board to be used.
..... Set as follows.........

# _/contec_ailo_start._sh Start the driver.

# cd
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Accessing the Help File

(1) Invoke a web browser in your X-Window environment.

(2) In the browser, open apitool.htm in the contec/caio/help directory.

Using Sample Programs

Sample programs have been prepared for specific basic applications.
Sample programs for each language are contained in the contec/caio/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/caio directory. For details,
check the contents of the script.
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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

1/0 map, configuration register, etc.), visit the Contec's web site (http://www.contec.com/support/) to

call for it.

Hardware specification

Table 6.1. Specification <1/2>

Item Specification

Analog input

Isolated specification Un-lsolated

Input type Single-Ended Input or Differential Input (by software)

Input channel 64ch

Input range Bipolar £10V

Absolute max. input voltage |+20V

Input impedance 1MQ or more

Resolution 16Bit

Non-Linearity error *1 *2 +5L.SB

Conversion speed 10p sec/ch

Buffer memory 1k Word

Conversion start trigger

Software / external trigger

Conversion stop trigger

Number of sampling times / external trigger / software

External start signal

TTL (Rising or falling edge can be selected by software)
Digital filter (select 1 sec by software)

External stop signal

TTL (Rising or falling edge can be selected by software)
Digital filter (select 1 sec by software)

External clock signal

TTL (Rising or falling edge can be selected by software)

Digital 1/0

Number of input channels

Un-Isolated input 4ch (LVTTL positive logic)

Number of output channels

Un-Isolated output 4ch (LVTTL positive logic)

Counter

Number of channels

1ch

Counting system

Up count

Max. count

FFFFFFFFh (Binary data,32bit)

Number of external inputs

2 TTL (Gate/Up)
Gate (High level), Up (Rising edge)

Number of external outputs

TTL  Count match output (positive logic, pulse output)

Response frequency

10MHz (Max.)
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Table 6.1. Specification

<2/2>

Item

Specification

Common

1/0 address

64 ports boundary

Interruption level

Errors and various factors, One interrupt request line as INTA

Connector

HDRA-E68W1LFDT-SL [HONDA] or equivalent to it

Power consumption

5VDC 450mA (Max.)

Operating condition

0 - 50°C, 10 - 90%RH (No condensation)

PCI bus specification

32bit, 33MHz, Universal key shapes supported *3

Dimension (mm)

121.69(L) x 63.41 (H)

Weight

60g

*1: The non-linearity error means an error of approximately 0.1% occurs over the maximum range at 0°C and 50°C

ambient temperature.

*2: At the time of the source use of a signal which built in the high-speed operational amplifier.
*3: This board requires +5V power supply from expansion slots (it does not operate in the environment of only +3.3V

power supply).

Board Dimensions

e 121.69(L)

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

Figure 6.1 is a circuit block diagram of this board.

64 single-end 4 Digital Inputs/ 4 Digital Outputs
External Trigger Inputs
Counter Input/ Output

32 differential
Analog Inputs

< CN1

g

Multiplexer |ee—

V.

OoP
Amplifer

v

AID
Converter

{

Buffer

lH}

FPGA

O

DC/DC
converter

< PCI Bus

Figure 6.1. Block Diagram
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Control Signal Timings

Control Signal Timings for Analog Input

Figures 6.2, 6.3, 6.4, and Table 6.2 show the control signal timings for the analog input function.

External Smapling Clock Input 31(

| tDEC

Conversion start |

Figure 6.2. Timing Chart of External Sampling Clock

SRS HRS ‘

t t HFS
External Smapling Start Trigger Input
Figure 6.3. Timing Chart of Sampling Start Control Signal

tsrp Yirp ‘ ‘ tsep Yiep
External Smapling Stop Trigger Input
Figure 6.4. Timing Chart of Sampling Stop Control Signal
Table 6.2. Control Signal Timings

Parameter Symbol | Time Unit
Delay time from external sampling clock to first A/D start pulse toec 100 nsec
Set up time of sampling start (Rising edge) tsrs 100 nsec
Hold time of sampling start (Rising edge) thrs 100 nsec
Set up time of sampling start (Falling edge) tses 100 nsec
Hold time of sampling start (Falling edge) thes 100 nsec
Set up time of sampling stop (Rising edge) tsrp 100 nsec
Hold time of sampling stop (Rising edge) thre 100 nsec
Set up time of sampling stop (Falling edge) tsep 100 nsec
Hold time of sampling stop (Falling edge) thep 100 nsec
The times listed in Table 6.2 are for standard operating conditions.
@CONTEC
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Control Signal Timings for Analog Output

Figures 6.5, 6.6 and Table 6.3 show the control signal timings for the analog input function.

tsre Yire ‘

Counter Up Pulse Input

Figure 6.5. Timing Chart of Counter Input Signal

‘ tPSC

Counter Compair Output

Figure 6.6. Timing Chart of Counter Output Signal (Pulse output)

Table 6.3. Control Signal Timings

Parameter Symbol | Time Unit
Set up time of counter input (Rising edge) tsre 100 nsec
Hold time of sampling start (Rising edge) thre 100 nsec
Pulse width of counter output signal tosc 1000 nsec

/\ CAUTION

The times listed in Table 6.3 are for standard operating conditions.
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About Calibration

Although this board is calibrated before shipping, you can use the calibration program to calibrate
analog input yourself.

Starting the calibration program

Click the [Calibration] button on the property page for the device to start the calibration program.

AW ADA16-32/2(CB)F P)pperties

General | Common Settings | Driver

o= * The name of the board

you have just added is
displayed.
- AD16-64(LPCI)LA

Setting

Device Name

Board ID 1]

Disgnosis Calibration

[ ar H Cancel ]

Proceed with connecting the calibration equipment and performing the calibration in accordance with

the instructions displayed by the calibration program.

Analog input calibration
Analog input calibration requires a reference voltage generator.

As the analog input has 16-bit resolution, use a reference voltage generator with a precision of at least 5

digits after the decimal point.
Calibrate one channel only for each range that you use.

Factory setting
You can use the calibration program to restore the factory calibration settings.
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