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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 [CNT32-4MT(LPCI)] ...1
- First step guide ...1
- CD-ROM *1 [API-PAC(W32)] ...1
- Bracket for PCI...1
*1 The CD-ROM contains the driver software and User’s Guide (this guide)

Board First step guide CD-ROM
[API-PAC(W32)] Bracket for PCI
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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
This chapter provides information you should know before using the product.

About the Board

This is an PCI bus compliant interface board for counting the pulses input from the external device.

The board supports a low-profile PCI slot and, if replaced with the supplied bracket, supports a PClI slot,
too.

The board has four channels of 32-bit up/down counters, allowing external devices such as a rotary
encoder and a linear scale to be connected. Given below are examples of using the board for “detecting
a position of the table of a machine tool” and “detecting a change in weight”.

The pulse signal inputting interface is unisolated LVTTL-level input that can input pulse signals at high
speed.

The application for this board can transfer data between the board and the PC at high speed using PCI
bus mastering.

<Example >

- Detecting a position of the table of a machine tool - Detecting a change in weight

Tool CNT32-4MT(LPCI)

Processing thing
‘:I Encoder
CNT32-4MT(LPCD ¥ Linear Scale

Power supply
RelayBOX Power supply

Rack

Features
- Can input two-phase and single-phase signals.
- Can input pulse signals up to 10MHz and can resolve phase differences as short as 25nsec.

- Can be converted to a differential input interface using the differential unit (CTP-4D) and
connection cable (CNT-68M/50M) which are sold separately.

- One control signal input pin per channel.
- Can count values sampling at a maximum sampling rate of 20 MHz.

- Supporting bus mastering, enabling high-speed data transfer between the board and the PC without
intervention from the CPU.

- Can generate an interrupt, issuing an external signal, or presetting/zero-clearing the count value
when it matches an arbitrary predefined value.

- Support for both of low-profile and standard PCI slots (interchangeable with a bundled bracket).

© CONTEC
CNT32-4MT(LPCI) 1



1. Before Using the Product

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/C++.

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

CONTEC provides download services 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 >

0s Windows XP, 2000, Me, 98, etc..
Adaptation language ~ Visual C/C++, Visual Basic, Delphi, Builder, etc..
Others Each piece of library software requires 50 MB of free hard disk space.

Cable & Connector (Option)
Shielded cable for CardBus counter input card
: CNT-68M/50M (0.5m)

Cable with 68-Pin D-sub Connector at either Ends (Mold Type)
: PCB68PS-0.5P (0.5m)
: PCB68PS-1.5P (1.5m)

Shielded cable with single connector for 68-pin 0.8mm pitch connector
: PCA68PS-0.5P (0.5m)

: PCA68PS-1.5P (1.5m)

Accessories (Option)

Termination Panel with Differential Receivers for Counter Input : CTP-4D *1
Screw Terminal (M3 x 50P) : EPD-50A *1
Screw Terminal (M3 x 68) : EPD-68A *2

*1 CNT-68M/50M optional cable is required separately.

*2 PCB68PS-0.5P or PCB68PS-1.5P optional cable is required separately.
*  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 Interface 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 products. 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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1. Before Using the Product

Safety Precautions

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

Safety Information

This document provides safety information using the following symbols to prevent accidents resulting in
injury or death and the destruction of equipment and resources. Understand the meanings of these labels
to operate the equipment safely.

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

/N DANGER > R
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.

/\ CAUTION CAUTION indicates a potentially hazardous situation which, if not avoided, may

result in minor or moderate injury or in property damage.

© CONTEC
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1. Before Using the Product

Handling Precautions

A\

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

A\

CAUTION
There are switches 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. Doing so could damage 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 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 1/0 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

CNT32-4MT(LPCI) 5



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.

AP

- 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 software 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 user’s guide for that software. See also
the following parts of this user’s guide 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 an OS other than Windows, see the following parts of this user’s guide.
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 section describes how to install the Driver libraries.

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

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

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.

AP|-PAC(W32) Installer

API-PAC(W32)

This CD-ROM contains API-PAC(W32) device drivers,
sample programs, and INF files for hardware installation.
Please install following the procedure below.

1. Driver installation.

2. Hardware setup help | 2. Hardware setup help menu.

§

3. Board configuration |

3. Configurate the board hardware

setting.
gers Guide| This CD
= Bt Exit
/\ CAUTION
Before installing the software in Windows XP and 2000, log in as a user with administrator
privileges.
@ CONTEC
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2. Setup

Select the counter driver

(1) The following dialog box appears to select “Driver Type” and “Install Type”.
(2) Select “Counter API-CNT(98/PC)W95”.

(3) Select “Driver, Help, etc..(Full Install)”.

(4) Click on the [Install] button.

API-PAC(W32) Menu for Windows XP/2000

Driver Type Install Tvpe
" Serial Communication AP-SI0(@3PCINT + Driver, Help, etc...(Full Instally

Analog IO APFAID(EBPCINT e ity Oy (s
High Functionality WOh Analag IO driver

Digital §Q API-DIO@EPCINT Ifyau select Driver Only, device drivers and
Configuration program are installed.

GPIB for Laki/EVY API-GPLVANIZ) Q

For Counter Board APFCNTESPCINT | Itis a driver for the CONTEC counter board

~
r
I
" GPIB Communication AP-GFIB(S2F CIMNT
{
IS

-

Motor Contral AP-SMC{E8P CINT

-

Cn Board System Timer APFTIMER(32)

-

Standard Printer Fort PRIN-DRV(W32)

Install | Cancel

© CONTEC
10 CNT32-4MT(LPCI)



2. Setup

Executing the Installation

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

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

* When the hardware has already been installed:

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

InstallShield Wizard

. InstallShield Wizard Complete

The InstallShield *Wizard has successfully installed COMTEC
API-CMT(98/PC). Click Finish to exit the wizard.

I~ Perform a hardware setup now.

Show readme file.

Finish |

You have now finished installing the software.

© CONTEC
CNT32-4MT(LPCI) 11




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

At the time of shipment, this board is provided with the low-profile PCI bracket.
If you want to mount the bracket to the PCI bus slot, replace the low-profile PCI bracket with the PCI
bracket. Follow the replacement procedures as shown in the figure below.

Bracket for the PCI

=

Remove the screws and replace the low-profile
PCI bracket with the standard PCI bracket.

Bracket for the Low Profile PCI

vl

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 major parts on the board.

Note that the switch setting shown below is the factory default.

- Interface connector
(CN1)

= -

SW1 i i
BOARD ID Board ID setting switch
(SW1) Sw1
> BOARD ID

©189

%) ‘76)
RIS
SIo3”

LS

Figure 2.2. Component Locations

Setting the Board ID

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 ID, use the rotary switch on the board. Turn the SW1 knob to set the board ID as shown
below.

Swi
BOARD ID

O
® (& -
o Factory setting:
Tod/b 9

(Board ID = 0)

Figure 2.3. Board ID Settings (SW1)

© 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.

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>
5-V PCI bus slot
7 1
| =]
S~~~
3.3-V PCI bus slot 5V key
PN

[ — |
N 3.3V key

A : Slit for 5-V PCI bus slot
B : Slit for 3.3-V PCI bus slot

/\ CAUTION

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.

- Donot install or remove the board to or from the slot while the computer's or expansion unit’s power is

turned on.

Otherwise, the board may malfunction, overheat, or cause a failure.
Be sure that the personal computer power is turned off.

- Make sure that your PC or 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.

14
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2. Setup

Step 3 Installing the Hardware
For using an expansion board under Windows, you have to let the OS detect the 1/0 addresses and IRQ to
be used by the board. The process is referred to as installing the hardware.

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

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.

- Theresources 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.

Setting the Found New Hardware Wizard

(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 you install software for:
Multimedia Cortroller

r._‘) If your hardware came with an installation CD

&2 or Hoppy disk. insert it now.

“w'hat do you want the wizard to do?

() Install the software automatically [Fecommendzd)
@ 4 ligt or spec ation [Advancedt

Click Mext to continue.

Cancel

© 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 wizard has finished instaling the software for: * The name of the board
_\> COMTEC Co \@A-CNT32-4M T(CB) you have just added is
displayed.

- CNT32-4MT(LPCI)

Click Finizh to close the wizard.

Source folder

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

Windows XP, 2000 \INF\Win2000\Cnt\ PCI
Windows Me, 98 \INF\Win95\Cnt\ PCI

Example of specifying the folder for use the CNT32-4MT(LPCI) under Windows XP

= APIPAC_JANZO0S (G:)
+ | ) Apipac
# |J) FreeSamples
+ | ) Help
= ) INF
# () WoM
# () Wings
= () Win2000
4 ) fio
) BufCard
= [ Cnt
[ 98(C)
) 154
) PCCard
) <4— \INF\Win2000\Cnt\PCI
) Dio
) Fsio
) Gpib
) Sio
H [ Smc
2 linu
() Readme
) Release
) UsersiGuide

+ F =

© CONTEC
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2. Setup

/Il CAUTION
In Windows XP, the Hardware Wizard displays the following alert dialog box when you have
located the INF file. This dialog box appears, only indicating that the relevant driver has not passed
Windows Logo testing, and it can be ignored without developing any problem with the operation of
the board.

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

Hardware Installation

1 E The software you are installing for this hardware, £ * The name of the board
L
COMTEC Ca.,Ltd you have just added is
displayed.

has not pazzed Windows Logo testing to werify its| - CNT32-4MT(LPC|)
with “findows P [Tell me why this testing is impoM

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

| Continue Anyaay |

STOF Installation

You have now finished installing the hardware.

© CONTEC
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2. Setup

Step 4 Initializing the Software

The driver library requires the initial setting to recognize the execution environment. It is called the
initialization of the driver library.

Invoking API-TOOL Configuration

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

21 AP1-TOOL Configuration

File Edit Tool Diagnosis Utility Hel
E s "OME@@ P2
Selected Device  APLCNT Setting Wersion  Wer3.43 i
[Installed Boards] P
*
Device... | Driver ... | Board ... | EIM| 18] AM The name_Of the board
CNTOO 3 1 you have just added is
displayed.
- CNT32-4MT(LPCI)
& |2
[Motes]
Ready

(2) Click on the [CNT] icon.
API-TOOL Configuration detects boards automatically.
The detected boards are listed.

Updating the Settings

(1) Select “Save setting to registry...” from the “File” menu.

© CONTEC
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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.
The program has the following diagnosis methods for checking the board as a single unit using its
internal test pulses and the method for checking the board actually connected to an external device.

- Checking the board as a single unit (without external connection)
- Checking the board as a single unit (with external connection)

- Checking the board with an external device

To make sure that the hardware and software have been set up correctly, execute the program for
“Checking the board as a single unit (without external connection)”.

You can use the methods for “Checking the board as a single unit (with external connection) or
“Checking the board with an external device” to simply check the board for wiring or for connection to
an actually connected external device.

The program has the “diagnosis report” feature to report the driver settings, 1/O status, interrupt status,
and the presence or absence of the board.

Check method 1: Checking the Board single-handedly

(without external connection)

The diagnosis program checks whether the board. works normally as a single unit along with the driver
using the on-board test pulse outputs. With the test pulse outputs set to internal, the board. can count
pulse signals without external connection as if the board. were connected to an external device.

Set the board. to the factory defaults before using this method.

What is a test pulse output?

The board has one test pulse output for phase-A and another for phase-B to check whether the counter
inputs work normally. The output pulses are LVTTL-level outputs fixed at 100 kHz.

The board can also internally output test pulses to each counter channel without supplying them to the
outside. In that case, the board outputs two-phase pulses to all channels at the same time.

© CONTEC
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2. Setup

Check method 2: Checking the Board single-handedly

(with external connection)

When the test pulse outputs are set to external outputs, the board outputs LVTTL-level output pulses
at 100 kHz from the output pins (TPOA and TPOB). Using the test pulse outputs for external connection,
the diagnosis program can check whether the input circuit of the board normally works as a single unit
along with the driver. Using the test pulse outputs allows the board to count pulse signals as if it were
actually connected to an external device. See the following section for the connection.

If the board fails to perform counting normally by check method 2, its input circuit may be defective.

Test pulse output circuit and its sample connection (TPOA and TPOB)

CNT32-4MT(LPCI) has one test pulse output for phase-A and another for phase-B for self-diagnosis
purposes. The output pulses are LVTTL-level output at fixed 100 kHz.

To check the board in single-phase input mode, connect either the phase-A or phase-B test pulse output
only. The board performs up-counting (incremental counting) or down-counting (decremental counting)
with only the phase-A or phase-B test pulse output connected, respectively.

Connect the pull up pin to the 3.3V output pin.

PCI Board

83V Vee

(34 pin)

PUP1
(32 pin)
p—O—

TPOA
(27 pin)

A0
(1 pin)

TPOB
(61 pin)

BO
(2 pin)

Av AL

Pin numbers in the diagram shows those of connector on the board.

Figure 2.4.  Sample connection to counter input circuit (ch0)

© CONTEC
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2. Setup

Check method 3: Checking the Board using an external device

The diagnosis program tests the board actually connected to an external device to check whether count
values are displayed correctly and whether signals are successfully turned on/off. See the following
section about how they are connected.

If the board fails to perform counting normally by check method 3, the board may be connected
incorrectly or the connected device may not be compliant with the specifications.

Connection diagram

Use the following connection to connect to CHO via a PCA68PS-**P cable and a rotary encoder with a
TTL level output/open-collector output. For connection to another channel and for the details on signal
position , see Chapter 3 "External Connection®.

< Sample connection to rotary encoder (channel 0) >

Power supply i
It

| L_+3.3V output (34 pin)
1

| (Connector pin No.) | .
| Pull up (32 pin
Phase-A Phase-A (1 pin) P (32 pin)

|
| )
Phase-B Phase-B (2 pin)
ase. :
| I_ |
Phase-Z ! Phase-Z (3 pin)
Encoder

|
oV " GND (35 pin)

Shield

Pin numbers in the diagram shows those of connector on the board.
Figure 2.5. Connection diagram

© CONTEC
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2. Setup

Using the Diagnosis Program

Starting the Diagnosis Program

Select the board in the API-TOOL Configuration windows, then run the Diagnosis Program. Please
operate in accordance with the instruction of following screen.

51 API-TOOL Configuration

<

| Selected Device  AFI-CNT Setting Yersion  Wer3.43

[Installed Boards]

”~

* The name of the board
you have just added is
displayed.
- CNT32-4MT(LPCI)

Device... | Driver ...
CHTO0 3 1

a8 |2

[Motesg]

Diagnosis

© CONTEC
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2. Setup

Setting counter operation conditions

(1) Change counter mode settings. Click on [Counter Mode...].

The Counter Mode setting dialog box appears.

41 CONTEC Diagnosis Program for Countur Board

Salacted Board
Doard Namne: | WO Addewss
Ditwice Mame 1RG I
Driver No Hased No. [
Countir Monsse

CountValus L

& Decimal  ~ Hex ot N_UHMA:": Diagnosis Repon

Flease sel counber
cno DoDEomE made and star counksr
&nl
EEEEESE Test Pulse
Ch2 ) ) [ ) - & kel Eaenal
- Oo00OEDOo s | s
cha
o EEEEEE Please refer bo the
Eh 5 hardware manusl
i AEEAAASR aboust a 1ot putes
EEEEEE
X = [ [ = = =
Fitasn use Counbte Monhor aer coneect aaemal signals
Edt

@, Click on [Counter Mode...].

(2) Setthe counter mode for channel 0. Leave the other settings at factory defaults. Click on [Use Same
Mode] to make the same settings for the other channels.

Counter Diagnosis Program : Counter Mode

Counter Mode

Channel No. 1

Explanation

ZPhasge Mode

Mot used T
Megative =
2

Please set counter ZEhase kool

maode from Ota N
channel. Signal Source

Counter mode must

match far external Diraction Up count %
signal source type.
FPhase Two phase -

To understand details
about settings, see help

il or hardware manual Multiple 1 =

Clear Type Asynchronous clear ~
Digital Filter ’m

&

< Mext == Use Same Mnde‘(

Click on [Use Same Mode].

© CONTEC
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2. Setup

(3) Click on [End].

Counter Diagnosis Program : Counter Mode ﬁ

Channel Mo.

Explanation

Please set counter
roode fror 0 to M
channel

CGounter mode must
match far external
signal source type

To understand details

about seftings, see help
file or hardware manual

== Back

Counter Mode

ZPhage Mode

ZPhase Logic:

Signal Source :

Direction

Fhase :

Multiple

Clear Type

Digital Fitter ©

Menative -

TTL hd

[wosmase =]
1 -

|

Click on [End].

24
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2. Setup

Checking counter operations

The following commands can be used to check the basic operations of the counter.

[Counter Start] : Starts the counter.
[Zero Clear] . Clears the counter to zero.
[Counter Stop] : Stops the counter.

(1) Click on [Counter Start].

£ coniec Disgnosis Program for Countur Board

Salocaed Bodrd
Doard Name: 0 Addens: [T orEn
Divice Mame : L
Dirtvar Mo. l— Dosed Ho. ’—
Countir ManBse

Countvalug

& Detimal Hex

s | ) W

i | 0EEEEE
o DE0EEE
DDDOOD
oc |  EEEEEE
O0DODE@EE
as | | EEEEEE
i DDODEEE

Pleast use Gounbir MonRor aBer connect taemal signals

Diagnosis Fepon

Piease sel counter
meede and star counber.

Test Pulse
 lbeenal © Exernal

=[]

Please refer o the
hardware manusl
aboas 3 18t pulse.

_ e |

(2) The counter value of each channel is displayed along with its status (ALM, Al, U, A, B, Z).

4 CONTEC Disgnosis Program for Counter Boasd

Salocaed Bodrd

Doand Hame: 0 Addruss |
Divice Mame : L
Drsver Mo, s eged Ho. ’—

Countar MonBse

Sy

Count Valug:
[ Hon [ Low

N Y

EEEEEN
SEEEEEN
EEEEEN
EEEEEN
DEEEEE
0EDEER
EEEEEE
0EDEER

Pleass use Gounbir MonRor aBer connect tdemal signals

I

BT
J

Countar Stop

Piease sel counter
meede and star counber.

Test Pulse
 lbeenal © Exernal

=[]

Please refer o the
hardware manusl
aboas 3 18t pulse.

_ e |

©CONTEC

Click on [Counter Start].

CNT32-4MT(LPCI)
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2. Setup

(3) Clicking on [Start] with “Test Pulse” set to “Internal” outputs two-phase line receiver signals to
all channels, allowing you to check their count value and status.

Salocaed Bodrd

Divice Mame :
Drsver Mo, s

Countsr Manise
Courd Valug.

[TITr

4 CONTEC Disgnosis Program for Counter Boasd

Doard Name: 0 Addruss |

RO ’—
Doaed Ho. ’—
Sy

ENEEEN
EEEEEWN
EEEEEE

EEEEEN
EEEEEE
OEEERHD
EEEEEE
OEEAEE

Pleast use Gounbir MonRor aBer connect tdemal signals

Zara Clear |
Countar Stop

Piease sel counter
meede and star counber.

Test Pulse

& lebgenal  Edemal
-

Please refer bo the

hardware manusl
aboas 3 18t pulse.

_ e |

Click on [Start].

26
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Diagnosis Report

(1) Clicking on [Diagnosis Report...] displays detailed data such as board and channel settings and the
diagnosis results as saved in text format.
The saved results are displayed as a text file (CntRep.txt) in the install folder (Program

Files\CONTEC\API-PAC(W32)).

The diagnosis program performed includes "Board presence/absence check", “interrupt test”,

"driver file test", " Board setting test".

41 CONTEC Diagnosis Program for Countur Board
Selecked Board
Doard Namne: | WO Addewss
Dawicd Nams RQ |
Driver MNo. Doaed Ho. |
Cauntir MonBor
, -
o e | |, I B
ALM MU A 8 I
o [ errmem EEEEEN
<h1 GITTEO i'l El E E El .
i = = .
cha [ &rrreon EEEEEE
ot || EEEEEE
i (B OEEEES
one: || EEEEEE
St O OE0EAS
Fleast uso Coundar MONRGT afier CORREBCE tademal Signals,

Countar Mada |

Countir Start

meede and star counber.

Test Pulse

& kedernal  Ewemal

Please refer o the
hardware manusl
aboas 3 18t pulse.

Exit

(2) A diagnosis report is displayed as shown below.

P CNTREP.TXT - Notepad
Flle Edit Format Wew Help

COMTEC counter bpiagnosis report.
piagnosis Program @ wverl.20
Date : 2004/12/06 14:01:13

05 :Microsoft windows xP 5.1.0 Service Pack 1

1. Files
oriver files:Files are installed

2. configuration settings

configuration filesriles are installed

Device Name :CNTOO
Driver No :3
Group Mo :0

Board Mo @
goard nameQCNT3Z-4mMT(CE
I/0 address ek

IRQ :9
Board ID :0
Details : Counter Mode :

Channel : 0

ZMODE = NOT used

ZLOGIC = Megative

SIGTYPE = TTL

DIR = Up count

PHASE = Two phase

mUL =%l

CLRAR = asynchronous clear
FILTER = Nohe

Cchannel @ 1

4

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

- CNT32-4MT(LPCI)

[l

+€——— Click on [Diagnosis

Report...]

© CONTEC
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Setup Troubleshooting

Symptoms and Actions

No count value can be read.

The counter mode setting may be inappropriate.

The board won’t work successfully unless the counter mode is set according to the input signal format.
Refer to the function description in API-CNT HELP or the user’s guide for the board to configure the
appropriate counter mode.

The board works with the Diagnosis Program but not with an application.

The Diagnosis Program is coded with API-TOOL functions. As long as the board operates with the
Diagnosis Program, it is to operate with other applications as well. In such cases, review your program
while paying attention to the following points:

- Check the arguments to functions and their return values.

- Check whether the counter mode is appropriate for the incoming signal format.

The OS won't normally get started or detect the board. [Windows XP, 2000]
Turn off the power to your PC, then unplug the board. Restart the OS and delete the board settings of

API-TOOL Configuration. Turn off the PC again, plug the board, and restart the OS. Let the OS detect the
board and use API-TOOL Configuration to register board settings.
If your problem cannot be resolved

Contact your retailer.

© CONTEC
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3. External Connection

3. External Connection

This chapter describes the interface connectors on the board and the external 1/0O circuits.
Check the information available here when connecting an external device.

Using the On- Board Connectors

Connecting a Board to a Connector

Use the optional connection cable (CNT-68M/50M or PCA68PS-**P, PCB68PS-**P) to connect the
board to an external device. Uses the cable together with a terminal block for the wiring between the
board and external device.

< CNT-68M/50M >

- Cable 1|
68-conductor shielded cable 50
Cable length : 500mm 29
Conductor size : AWG#30 "
: Connector used
: 50 pin mini ribbon connector
: 10250-52AJL [3M] or equivalent to it
2 27
1 26
< PCAG8PS-**P > E
- Cable
68-conductor shielded cable Laminate side
Cable length : PCA68PS-0.5 500mm
PCA68PS-1.5 1500mm \l/ 1

Conductor size : AWG#30

33
67
34
68

<PCB68PS-**P>
- Cable
68conductor Shield cable
Cable length : PCB68PS-0.5P 500mm
PCB68PS-1.5P 1500mm
Conductor size : AWG#30

- Connector used

68-pin 0.8mm-pitch connector
HDRA-E68MA1[HONDA TSUSHIN
KOGYO CO., LTD.] or equivalent

Figure 3.1. Interface connector and used connector

© CONTEC
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3. External Connection

Connector Pin Assignment

CNT32-4MT(LPCI) Interface Connector Pin Assignment

CHO phase-A input
CHO Phase-B input
CHO Phase-Z input
CHO control input *1
Unconnection

CH1 Phase-A input
CH1 Phase-B input
CH1 Phase-Z input
CHZ1 control input *1
Unconnection

CH2 Phase-A input
CH2 Phase-B input
CH2 Phase-Z input
CH2 control input *1
Unconnection

CH3 Phase-A input
CHS3 Phase-B input
CH3 Phase-Z input
CH3 control input *1
Unconnection
Sampling clock input
Sampling stop input
Unconnection
Sampling clock output

CLKIN-|
STOPIN-|
N.C.A
CLKOUT|

Sampling stop output STOPOUT-|

Unconnection

Test pulse Phase-A output
Unconnection

CHO control output *2

CH2 control output *2
Unconnection

Counter input signal pull up
Unconnection

+3.3V output *3

*1 The control input can serve as the general-input,

N.C.7
TPOA-|
N.

[N
w
(5]

©O~NOURWN
IS
o

- GND
- GND
- GND
- GND
- N.C.
- GND
- GND
- GND
- GND
-N.C.
- GND
- GND
- GND
- GND
-N.C.
- GND
- GND
- GND

GND

N.C.

GND
STARTIN
N.C.

GND
STARTOUT
N.C.

TPOB

N.C.

Ground

Ground

Ground

Ground

Unconnection

Ground

Ground

Ground

Ground

Unconnection

Ground

Ground

Ground

Ground

Unconnection

Ground

Ground

Ground

Ground

Unconnection

Ground

Sampling start input
Unconnection

Ground

Sampling start output
Unconnection

Test pulse Phase-B output
Unconnection

CHL1 control output *2
CH3 control output *2
Unconnection

Control input signal pull up

Unconnection
+3.3V output *3

counter start/stop, preset, and zero-clear.
*2 The control output can serve as the general-output, count match, abnormal input error and digital filter error.
*3 Supply-capable current is 500mA (Max.).

Figure 3.2. Pin Assignment of an interface connector(CN1)(Bord side)

30
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3. External Connection

CNT-68M/50M Pin Assignment

+3.3V Output *3
Counter Input signal pull-up
CH2 control output *2
CHO control output *2
Test pulse Phase-A output
Sampling Stop Output
Sampling Clock Output
Sampling Stop Input
Sampling Clock Input
CHS3 Control Input *1
CH3 Phase-Z input
CH3 Phase-B input
CH3 Phase-A input
CHZ2 Control Input *1
CH2 Phase-Z input
CH2 Phase-B input
CH2 Phase-A input
CH1 Control Input *1
CH1 Phase-Z input
CH1 Phase-B input
CH1 Phase-A input
CHO Control Input *1
CHO Phase-Z input
CHO Phase-B input
CHO Phase-A input

N.C.
AO START -
AO STOP -
AO EXCLK

D
CNT UPCLK -
Reseved -|

- Vce
-PUP2
-DO3
-DO1
-TPOB

+3.3V Output *3

Counter Input signal pull-up
CH3 control output *2

CHL1 control output *2

Test pulse Phase-B output

-~ STARTOUT Sampling Start Output

- GND
- STARTIN
-GND
-GND
- GND
-GND
-GND
-GND
- GND
- GND
-GND
-GND
~GND
~GND
-GND
~GND
-GND
~GND
~GND

Ground
Sampling Start Input
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground

*1 The control input can serve as the general-input, counter start/stop, preset, and zero-clear.

*2 The control output can serve as the general-output, count match, abnormal input error and digital filter error.

*3 Supply-capable current is 500mA (Max.).

Figure 3.3. Pin Assignment of CNT-68M/50M

© CONTEC
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3. External Connection

How to Connect the Counter Input Signal

You can connect to a rotary encoder or linear scale with a TTL level output circuit, or to an
open-collector output circuit. The signal must be an LVTTL level input and can be up to 10MHz.

As pull-up resistors are provided on the board, connect the pull-up voltage (3.3V to 5.5V max.) to the
pull-up pins if connecting to an open collector output circuit/TTL-level output circuit. (If using 3.3V,
connect to the VCC pin on the board.) Not connecting the pull-up voltage may affect the counter input
channel left unconnected.

For a two-phase input, connect both phase A and phase B. For a single phase input, connect to either
phase A or phase B. If not using the Z phase, this does not need to be connected.

Remarks

The pull-up pins are PUP1 (pin 32 *1) for the counter input signal and PUP2 (pin 66 *1) for the
control input signal.
PUP1 (pin 32): Pull-up for A, B, and Z phase input signal
(A0, BO, Z0, A1, B1, 71, A2, B2, Z2, A3, B3, Z3).
PUP2 (pin 66): Pull-up for the control input signals and for the sampling input signals
(DI0, DI1, D12, DI3, CLKIN, STARTIN, STOPIN).
*1: Connector pin number on the board.

Example Connection for Counter Input Circuit

Board Remote device

% Input pin | Qutput pin|
4‘.7
Ground Ground

*1: The pull-up pins are PUPL1 for the counter input signal and PUP2 for the control input signal.

Open-collector
or
TTL level output

Figure 3.4. Connection pulled up with external 5-V power (Counter Input)

CONTEC
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3. External Connection

Board Remote device

3.3v
T 3.3V output pin Open-collector
or

TTL level output
Pull up pin (*1)

; |

Input pin  Output pin

Ground Ground 747

*1: The pull-up pins are PUPL1 for the counter input signal and PUP2 for the control input signal.

Figure 3.5. Connection pulled up with internal 3.3-V output power (Counter Input)

J o

thwL  trwH

tpwH @ High-level count input pulse width 50nsec (Min.)
tpwL : Low-level count input pulse width 50nsec (Min.)

Figure 3.6. Input signal

/\ CAUTION

- The connection cable length should be within 1.5 m.

- To prevent noise from causing a malfunction, arrange the connection cable as away from any other
signal conductor or noise source as possible.

© CONTEC
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3. External Connection

Example Connection with a Rotary Encoder

Power supply |
A

| _+3.3V output (34 pin)
‘ 1]

i (Connector pin No.)| .
H Pull up (32 pin
Phase-A Phase-A (1 pin) P (32 pin)

| Phase-B (2 pin) [ I

Phase-B
1 o
Phase-z: Phase-Z (3 pin)

Encoder

oV N GND (35 pin)
|
‘

Shield

Pin numbers in the diagram shows those of connector on the board.
Figure 3.7. Sample connection to rotary encoder (Channel 0)

Example Connection with a Linear Scale

Power supply

:(Connector pin No.)
Phase-A Phase-A(1 pin)

Phase-B

Phase-B (2 pin)|

+3.3V output (34 pin)
Pull up (32 pin
+3.3V output (68 pin)
i | Pull up (66 pin)
Alari@dntrol input * (4 pin)

QO
I

Phase-Z Phase-Z (3 pin)

! GND (35 pin

j
|
' * When the control input is set as a general-purpose input,
i the alarm output state can be checked.

Shield ' When the control input is set as the counter stop input,
the counter can be stopped at alarm output.

Pin numbers in the diagram shows those of connector on the board.
Figure 3.8. Example Connection with a Linear Scale (channel 0)
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3. External Connection

Connecting the control signal input/output
Connection of a control input

The control input signals consist of one pin per channel that can be selected as the channel's counter
start/stop or preset, and one pin per board that can be used as the start, stop, and clock for sampling. The
signals are LVTTL-level inputs.

As pull-up resistors (L0KQ) are provided on the board, connect the pull-up voltage (3.0V to 5.5V max.)
to the pull-up pins if connecting to an open collector output circuit/TTL-level output circuit. (If using
3.3V, connect to the VCC pin on the board.) Not connecting the pull-up voltage may affect the control
input pin left unconnected.

Remarks

The pull-up pins are PUP1 (pin 32 *1) for the counter input signal and PUP2 (pin 66 *1) for the
control input signal.
PUP1 (pin 32): Pull-up for A, B, and Z phase input signal
(A0, BO, 20, A1, B1, Z1, A2, B2, Z2, A3, B3, Z3).
PUP2 (pin 66): Pull-up for the control input signals and for the sampling input signals
(DI0, DI1, D12, DI3, CLKIN, STARTIN, STOPIN).
*1: Connector pin number on the board.

Control input circuit and its sample connection

Board Remote device
5vDC
3.3V —
4{ ‘ Open-collector
or
TTL level output
Pull up
L pin (*1)
Input pin | Qutput pin

Ground

*1: The pull-up pins are PUP1 for the counter input signal and PUP2 for the control input signal.

Figure 3.9. Connection pulled up with external 5-V power
(Control input D10, DI1, DI2, DI3, CLKIN, STARTIN, STOPIN)
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3. External Connection

Board Remote device

3.3v
T 3.3V output pin Open-collector
or

TTL level output
Pull up pin (*1)

% Input pin  Output pin

Ground Ground 747

*1: The pull-up pins are PUP1 for the counter input signal and PUP2 for the control input signal.

Figure 3.10.Connection pulled up with internal 3.3-V output power
(Control input D10, DI1, DI2, DI3, CLKIN, STARTIN, STOPIN)

/I\ CAUTION

- The connection cable length should be within 1.5 m.

- To prevent noise from causing a malfunction, arrange the connection cable as away from any other
signal conductor or noise source as possible.
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3. External Connection

External sampling clock signal (EXTCLK)

Pin used to input the external pacer clock. The maximum frequency is 10MHz.
If the external clock input is selected as the sampling clock, sampling occurs on the falling edge of the
signal.

S e e

trwH  thwiL

tpwH : High-level clock pulse width 50nsec (Min.)
tpwL : Low-level clock pulse width 50nsec (Min.)

Figure 3.11. External sampling clock signal

Other control input signals (DI0 to DI3, EXTSTART, EXTSTOP)

These signals are TTL-level compatible and the trigger edge is software-programmable at either the
rising or falling edge. High-and low-level hold times of at least 50 nsec are required to detect an edge of
the signal.

I I S| |
T 1

) T
i tHie  tHiH

tHiH ;. High-level hold time 50nsec (Min.)
tHiL:  Low-level hold time 50nsec (Min.)

Figure 3.12. Control input signals
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3. External Connection

Connection of a control output

This outputs a general-purpose output signal (level output) or a one-shot pulse output to indicate a
hardware event such as a count match. The signal isan LVTTL level output and can be set to positive or
negative logic by software.

Control output circuit and its sample connection

Board Remote device

Vee

Internal
circuit LVTTL level output TTL level input

Ground Ground ‘

Figure 3.13. Sample connection to control output circuit (DOO0 - DO3, CLKOUT, STARTOUT,
STOPOUT)
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4. Functions

4. Functions

This chapter describes the functions of the CNT32-4MT(LPCI).

Types and Operations of Pulse Signals

Types of pulse signals

The following types of pulse signals (operation modes) can be set.

2-phase Input, Synchronous Clear, Multiply by 1

2-phase Input, Synchronous Clear, Multiply by 2

2-phase Input, Synchronous Clear, Multiply by 4

2-phase Input, Asynchronous Clear, Multiply by 1
2-phase Input, Asynchronous Clear, Multiply by 2
2-phase Input, Asynchronous Clear, Multiply by 4

Single-phase Input, Asynchronous Clear, Multiply by 1

Single-phase Input, Asynchronous Clear, Multiply by 2

Single-phase Input with Gate Control Attached, Asynchronous Clear, Multiply by 1

Single-phase Input with Gate Control Attached, Asynchronous Clear, Multiply by 2

2-phase Input

A two-phase pulse input consists of two pulse inputs phase A (advanced signal) and phase B (delayed
signal) with a phase difference of 90°C.
If the Z phase (reference position signal) is used, the two-phase pulse input can clear the count value to
zero.

Figure 4.1. Example counting during 2-phase input

©CONTEC

Phase-A 1

(Phase-A/UP)

Phase-B T

(Phase-B/DOWN)

Phase-Z I |

Phase-A difference of 25 nsec is required.

(Phase-Z/CLR)

Count value 3( 0

>

1

>

<

2

* Count operation for incremental counting in the CW direction.
When decremental counting in the CW direction is set, the PC Card performs

decremental counting at the rising edge of the phase-A signal.
* The minimum phase difference between phases-A and B is 25 nsec.
Counting is not performed normally if the phase difference is less than 25 nsec.

CNT32-4MT(LPCI)
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4. Functions

Single-phase Input

For a single-phase input, the count increments when an UP pulse is input and decremented when a
DOWN pulse is input. The count remains unchanged if UP and DOWN pulses are input simultaneously.

UP pulse
(Phase-A/UP)

DOWN pulse
(Phase-B/DOWN) ] ¥ 1

Count value E>< 6 >< 7 >\ 8 >\ 7 > 6

* Count operation for incremental counting in the CW direction.
When decremental counting in the CW direction is set,
the PC Card performs decremental counting at the rising edges of positive pulse
and incremental counting at the rising edges of negative pulses.

Figure 4.2. Example counting during single-phase input

Single-phase Input with Gate Control Attached

The counter can be started and stopped using a gate control signal input along with the single-phase
pulse stream.

Series of single-phase 1 1 K 1 1
pulses (Phase-A/UP)

Gate control signal

(Phase-B/DOWN) | N
fe————>
No counting

Count value 9( 7 X P X 9

* Count operation for incremental counting in the CW direction.
When decremental counting in the CW direction is set, the PC Card performs decremental
counting at the rising edges of the single-phase pulse train (phase-A/UP) while the gate control
signal (phase-B/DOWN) goes high and stops counting while the gate control signal goes low.

Figure 4.3. Example counting during single-phase input with gate control attached
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4. Functions

Multiplication of Count Input

Setting the count input multiplication setting to two or four times enables you to fine-tune controlling.

During 2-phase input

When clockwise is specified When counterclockwise is specified

A _K ¥ ] S— A
B B _4 L)
Multiplyby1 O X X X Multiplyby1 X X X O
Multipyby2 O X O X Multiplyby2 X O X O
Multiplyby4 O O O O Multiplybysa O OO O
Single-phase input Single-phase input with gate control attached

up m

DOWN

o N Multiply by 1 Q >< Q >< X X >< %
Multiplybyl X} OX O X O X O muttiplyby2 O O OO X X X X
Muttipyby2 O OO OO OO O

Figure 4.4. Example counting when count input multiplication is set

Synchronous Clear

When incremental counting in the CW (clockwise) direction is set with phase-Z positive logic,
the board clears the counter at the rising edge of the phase-A signal while the phase-Z input goes high
and starts counting at the rising edge of the phase-A signal after the phase-Z input goes low.

Phase-A 1 ! 1
(Phase-A/UP)

Phase-B
(Phase-B/DOWN)

Phase-Z
(Phase-Z/CLR) [ 1

Count value D 2 < 0 < 1

* When decremental counting in the CW direction is set, the PC Card performs
decremental counting at the rising edge of the phase-A signal while
the phase-B input remains low.

Figure 4.5. Example counting during synchronous clear

©CONTEC
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Asynchronous Clear

When incremental counting in the CW (clockwise) direction is set with phase-Z positive logic,
the board clears the counter when the phase-Z input goes high while phases A and B are in the input state.
The board starts counting at the rising edge of the phase-A signal while phase-Z in the input state.

Phase-A
(Phase-A/UP)

Phase-B
(Phase-B/DOWN)

Phase-Z
(Phase-Z/CLR)

Count value D( 2 X 3 )@( 1

* When incremental counting in the CW direction is set with phase-Z positive logic,
the PC Card performs decremental counting at the rising edge of the phase-A signal
while the phase-B input remains low. When phase-Z negative logic is used,
the signal is enabled while the phase-Z input remains low.

Figure 4.6. Example counting during asynchronous clear

Phase-Z/CLR Input

Phase-Z is the signal to clear the counter to zero. The number of phase-Z inputs can be specified by
software.

Disable phase-Z input
Phase-Z input I_I_I 1 1 |
|

| | |
Counter 0 —Ignored— -Ignored — — -Ignored — — Ignored — — -

Enable the next phase-Z input only once

Start
Phase-Z input| 1 1 1 |
| | | |
Counter 0—0 — — — -lIgnored— — -Ignored — — Ignored — — -

Enable every phase-Z input

Start
Phase-Z input |_|_| ] 1 l| !_I_
| | | |
Counter 0—0— — — — - 0-==-"- 0—=—=-=-0---

Figure 4.7. Phase-Z enable frequency(Positive logic)

/I CAUTION
- The initial setting is “only the next phase-Z input is enabled once”.

- Phase-Z (negative logic) is enabled while the phase-Z input goes low.

- When the phase-Z/CLR input is not used, be sure to disable the phase-Z input.
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Control of a counter

Counter start/Counter stop

The counters on the board can be started and stopped individually for each channel or globally for all
channels. The table below lists the counter start and stop triggers. Which triggers to use can be selected
by software.

Table 4.1. Counter operation

Item Factor Description Note

Counter start |Software command Possible to start the counter for all or

trigger (for all/each of channels)

each of the channels.

Rise of control input

signal

The counter is started at a level change
(low-to-high transition).

Available only when the
control input signal has been
selected for counter
start/stop.

Fall of control input
signal

The counter is started at a level change
(high-to-low transition).

Available only when the

control input signal has been

selected for counter
start/stop.

Sampling start Sampling start = counter start

Counter stop Software command Possible to stop the counter for all or each

trigger (for all/each of channels) [of the channels.
Rise of control input The counter is ended at a level change Available only when the
signal (low-to-high transition). control input signal has been
selected for counter
start/stop.
Fall of control input The counter is ended at a level change Available only when the
signal (high-to-low transition). control input signal has been
selected for counter
start/stop.
Sampling stop Sampling stop = counter stop 0
Software

The counter is started or stopped by software either for each channel or for all channels.
Rise/fall of an external input signal

The counter is started or stopped by an external input signal supplied through the control input pin. The

rising or falling edge of the signal can be selected for starting or stopping the counter. If the “low-to-

high” transition is set for both starting and stopping the counter, the counter is started or stopped if it is

inactive or active, respectively, when the level changes from low to high.

*  When the control input pin is used for the counter start/stop signal, it cannot be used for the preset,
zero-clear, or general-purpose input.

Sampling start/stop

When the counter start trigger is used for starting sampling, the board starts counting and sampling

synchronously. When the counter stop trigger is used for stopping sampling, the board stops counting

and sampling synchronously in the same way.

©CONTEC
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Preset

Presetting means setting the counter to an arbitrary value.

The value in the preset register is loaded into the counter. Preset methods are listed in the table below,

which are software-selectable.

Table 4.2. Preset

Item

Factor

Description

Note

Preset method

Software command

Possible to preset for all
channels

Always available

Control input signal
(rise)

Control input level change
(Low to High)

Available only when the
control input signal has been
selected for presetting.

Control input signal
(fall)

Control input level change
(High to Low)

Available only when the
control input signal has been
selected for presetting.

Count match(Register0)

Count value = Comparison
register 0

Count match(Register1)

Count value = Comparison

register 1

Software

The counter is presetting by software either for each channel or for all channels.

Rise/fall of an external input signal

The counter is presetting by an external input signal supplied through the control input pin. The control
input pin is used for preset signal input. The rising or falling edge of the signal can be selected.

*  When the control input pin is used for presetting, it cannot be used for the counter start/stop, zero-
clear, or general-purpose input.

Count match

The counter is preset when the count value matches the value in comparison register 0 or 1.
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Zero-clear

The counter is cleared to zero. Zero-clear methods are listed in the table below.
The zero-clear method is software-selectable.

Table 4.3. Zero-clear

Item

Factor

Description

Note

Zero-clear method

Software command

Possible to preset for all
channels

Always available

Phase-Z input

Phase-Z input level change

Always available

Control input signal

Level change

Available only when the

(rise) control input signal has been

selected for Zero-clearing.

Control input signal (fall) | Level change Available only when the
control input signal has been

selected for Zero-clearing.

Count match(Register0) |Count value = Comparison

register 0

Count match(Registerl) |Count value = Comparison

register 1

Software
The counter is zero-cleared by software either for each channel or for all channels.
Phase-Z Input

The counter is zero-cleared by the external phase-Z input signal. Software is used to select positive or
negative logic and to enable or disable zero-clearing.

Rise/fall of an external input signal

The counter is zero-cleared by an external input signal supplied through the control input pin. The
control input pin is used for preset signal input. The rising or falling edge of the signal can be selected.

*  When the control input pin is used for zero-clearing, it cannot be used for the counter start/stop,
preset, or general-purpose input.

Count match

The counter is zero-cleared when the count value matches the value in comparison register 0 or 1.

Register

The board has a preset register and comparison registers.
Preset Register

The preset register is a 32-bit register to load the value in the preset register to the counter when
presetting occurs.

Comparison register 0, Comparison register 1

These are 32-bit registers. A variety of events can occur when the counter value matches the value in
comparison register 0 or 1.

© CONTEC
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4. Functions

Obtaining the count value

Obtaining the count value

There are two modes for obtaining the count value. One is the counter mode to directly read the count
value without using bus mastering and the other is the sampling mode to sample the count value
periodically using bus mastering.

This board is capable of bus mastering, enabling periodical sampling of the count value using the
internal or external clock signal.

Bus mastering is not used.
Only counter start/stop is used.
Sampling start/stop cannot be used.

Is a sampling used?

Sampling mode

Bus mastering is used.

Both of counter start/stop and sampling start/stop are used.
Counting and sampling can be performed synchronously

by specifying sampling start/stop as the counter start/stop condition.

Figure 4.8. Counter mode and sampling mode

Counter mode

In the counter mode, the board starts the counter after setting counter operation conditions and performs
counter operations such as reading the count value and status.

In addition, this mode allows the board to preset, zero-clear, start/stop the counter at the rising or falling
edge of the control input signal. A one-shop pulse can be output to the control input signal at an
occurrence of a count match or error.

Counter start Counter stop

Pulse input signal

Sampling clock

Count value 0X1X2X3X4X5X6X7)8X9

Sampling value Nothing Nothing Nothing Nothing

Figure 4.9. Timing chart (Counter mode)
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Sampling mode

In the sampling mode, the board samples the count value periodically to load it into memory on the PC
according to the specified internal or external clock. The area of memory to store sampling data is a
maximum of 64 MB (16777216 data items), which is restricted depending on the OS used. In particular,
Windows XP, 2000 allows less memory to be allocated relative to the total amount of physical memory.
For use under such an OS, therefore, the area of memory that can be allocated should be checked with a
sample program.

For the sampling mode, sampling operation conditions must be set as well as counter operation
conditions. For details about sampling, see “Sampling function” described later in this chapter. The
counter start can be synchronized with the sampling start.

Counter start Sampling start Sampling stop Counter stop

| b

Puleinputsignal = g 471 4L L F L F L F L & L F L

Sampling clock

Countvalue0)5(1)5(2)5(3)5(4)5(5);(6)5(758)2(8

Sampling value Nothing 2 4 4

Nothing

Figure 4.10. Timing chart (Counter-asynchronous sampling mode)

Sampling start Sampling stop

Pulseinputsignal — ] 1 41 £ 1 £ 1 &1 F 1§ L L
sampinglok ——— | ——t gt L

Countvalue0)5(3)5(1)§(2§(3)5(4)§(5)§(6§7X7

Sampling value — Nothing 0 3 7

Figure 4.11. Timing chart (Counter- synchronous sampling mode)

© CONTEC
CNT32-4MT(LPCI) a7



4. Functions

Totalizing/line receiver counter

When using sampling mode, the counter can be used as a differential counter. In totalizing counter mode,
the value is sampled at fixed time intervals as in normal up/down counter operation. In differential
counter mode, the difference with the count at the previous sampling time is sampled. A totalizing
counter or differential counter can be setup for each channel.

Totalizing counter mode

Pulseinputsional —__ g 4§ 1 4§ 1 F 1L 4§ L F L F 1L L F L

Sampling clock ﬁm

Countvalue 0 X

;(5)5(6)5(728);(9

Sampling value Nothing

Line receiver counter mode

Pulse input signal wmm

Samplingdock ———— 1 it |

Count value 0 x :)

X

X

o

1 2
0 4
Sampling value Nothing 1 3 4
Figure 4.12. Totalizing/line receiver counter
@ CONTEC
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Sampling function

Sampling function

The sampling function obtains count data periodically using the internal or external clock.

The sampling data is transferred to the PC's memory using bus master transfer. The sampling speed can
be up to 20MHz using the internal clock (for 1ch). As bus master transfer is used, an error occurs and
transfer halts if the CNT32-4MT(LPCI) cannot obtain bus access in time for a transfer. Note that
whether or not continuous transfer at 20MHz is possible depends on factors such as what other
applications are running on the PC.

The CNT32-4MT(LPCI) can perform sampling at various different timings based on the start condition,
clock condition, and stop condition combination. See the "Sampling Control" section later in this
manual for details of how to setup the sampling conditions.

Bus mastering

The bus master transfer function on the CNT32-4MT(LPCI) performs DMA transfer between the board
and the application's memory space by utilizing times when the bus is idle. Use a standard variable
declaration in your program to define a static area to use as the application's memory space. As
application memory space is defined by a logical address in operating systems such as Windows, the area
may not be continuous in the physical address space. However, the CNT32-4MT(LPCI) can still
perform continuous data transfer to such discontinuous physical address spaces. Bus master transfer can
transfer data to physical address spaces up to 64Mbytes. When setting up the transfer area in your
application, note that the actual available memory size depends on the operating system you are using
and on the size of memory installed on the PC.

The bus master transfer function can transfer data to memory as a one-time transfer or as a ring (cyclic)
transfer. For a one-time transfer, the transfer halts when the end of the specified memory area is reached.
For ring transfer, transfer starts again from the start of the specified memory area when the end of the
memory area is reached. The transfer continues until the stop condition is detected or the transfer is
halted by software.

Interrupt (During bus mastering)

The following interrupt features are available during bus mastering:
- Generating an interrupt upon completion of transfer of the specified number of data items
- Generating an interrupt upon completion of transfer

These interrupts can be passed to the application using the "API-CNT(98/PC)" routines

in API-PAC(W32).

If transfer halts due to an error such as not being able to obtain bus access in time to perform a transfer,
the CNT32-4MT(LPCI) halts the transfer and generates the transfer completion interrupt. Whether or
not an error has occurred can be determined by checking the status.
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Status, Count

The following types of status (error) are available concerning bus mastering.

Table 4.4. Status about bus master (Error)

Status Description

BUS MASTER STOP |Indicates that bus mastering transfer has completed.

CNT START Indicates that counter sampling has been started.

CNT STOP Indicates that counter sampling has been stoped.

TRIGGER IN Indicates that the external start signal has been received.

OVER RUN Indicates that the external start signal has been received at least twice.

Transfer continues normally.

Error Description

FIFO FULL Indicates that FIFO memory has been full.

executed in time.

This is mainly because a heavy load on the system prevented bus mastering from being

Take appropriate action, for example, lower the transfer rate or system load.

S/G OVER IN Indicates a buffer overflow.
The number of data items to be transferred exceeds the buffer size.
Increase the buffer size.

TRG ERROR Indicates that the external start and stop signals have been received. Transfer is not

performed when this status is set.

Check how the external start and stop signals are input.

CLOCK ERROR Indicates that, during data input/output at an external clock pulse, the next clock pulse

was received.

If this status is set, consider lowering the external clock frequency.

These status can be obtained by using the relevant API-CNT(98/PC) function in API-PAC(W32).

The 32-bit or 64-bit transfer count can be obtained by using the relevant API-CNT(98/PC) function in
API-PAC(W32). The transfer count is obtained as the number of data items (per channel) which have

been transferred to the memory area for the user application.

50

© CONTEC
CNT32-4MT(LPCI)



4. Functions

Control of a sampling

The CNT32-4MT(LPCI) can use a sampling clock to collect sampling data at fixed time intervals. The
sampling clocks, sampling start triggers, and sampling stop triggers are listed below.

Table 4.5. Sampling clock / start / stop

Item Factor Description Note

Sampling clock | Not used Sampling is not used. Set for counter mode.

Internal clock Internal clock(50nsec to 107sec) 25nsec unit

External clock Fall of external sampling clock input (EXTCLK)

(Maximum frequency response of 10 MHz)

Sampling start [Not used Sampling is not used. Set for counter mode.
trigger Software Software command

Rise of an external Rise of external sampling start signal

signal (EXTSTART)

Fall of an external Fall of external sampling start signal

signal (EXTSTART)

Count match When the count value for channel 0 to 3 matches

the value in comparison register 0 or 1

Sampling stop [Not used Sampling is not used. Set for counter mode.
trigger

Software Software command

Rise of an external Rise of external sampling stop signal

signal (EXTSTOP)

Fall of an external Fall of external sampling stop signal

signal (EXTSTOP)

Count match When the count value for channel 0 to 3 matches

the value in comparison register 0 or 1

Specified number of Terminated after sampling for the specified
times number of times

Bus master error When FIFO memory has become full

- Sampling can be controlled by one clock, start, and stop trigger per board. One sampling start
trigger per board and one sampling stop trigger per board are available. Triggering on the rising or
falling edge can be selected.

- Thefirst sampling data is collected when a sampling start trigger is input (not synchronized with the
sampling clock). Collection of the second and subsequent sampling data is synchronized with the
sampling clock. Note that this means that the time between the first and second samples may be less
than the specified sampling clock period.

- Sampling halts immediately when the sampling stop trigger is input. No sampling data is collected
at or after the time when sampling stops.

- Although the sampling clock can be set as fast as 50nsec, this is for sampling of one channel only. If
the number of sampled channels is greater, the minimum sampling clock period becomes the
number of sampling channels x 50nsec.

Example: Minimum sampling clock for 4-channel sampling = 4 x 50 nsec = 200 nsec
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Hardware event

Types of hardware events

The board includes functions that can operate automatically in response to a change in a control input

signal, control output signal, or counter match. These are called hardware events.

One control input signal line and one control output signal line are provided for each channel.
Table 4.6. Hardware event
Item Purpose Condition
Control input signal *1  [Preset Rise(Low — High)
Fall(High — Low)
Zero-clear Rise(Low — High)
Fall(High —» Low)
Counter start/stop Rise(Low — High)
Fall(High - Low)
Control output signal *2 |[Count match(Register 0) |Count value = Comparison register 0
Count match(Register 1) |Count value = Comparison register 1
Abnormal input error When phases-A and B are changed at the
same time
Digital filter error When a pulse faster than the digital filter
setting is input
Count match Preset Count value = Comparison register 0
Count value = Comparison register 1
Zero clear Count value = Comparison register 0
Count value = Comparison register 1
*1: When the control input signal is used as a general-purpose input, hardware
events cannot be set as above.
*2: When the above control output signals are set as hardware events, the output
consists of a one-shot pulse output. The pulse width can be set by software to
10usec, 1msec, 10msec, or 100msec. When using the control output signal as a
general-purpose output, the output becomes a level output and the above
hardware events cannot be assigned. The logic polarity of the output signal
can be set by software.
@ CONTEC
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Control input signal

One control input signal is provided for each channel. The control input signal can serve for one of the
following applications. The application is software-selectable.

Table 4.7. Control input signal

Item Purpose Condition
Control General-purpose input Software status(positive logic)
input signal | preset Rise(Low — High)

Fall(High — Low)

Zero-clear Rise(Low — High)

Fall(High — Low)

Counter start/stop Rise(Low — High)
Fall(High — Low)

General-purpose input

When not used for a hardware event, the control input pin can be used as the general-purpose input signal
pin. The input logic is fixed as positive logic.

Preset

When the control input signal is set to presetting, the control input pin serves as the external trigger input
pin for presetting. The rising or falling edge of the signal can be selected.

Zero-clear

When the control input signal is set to zero-clearing, the control input pin serves as the external trigger
input pin for zero-clearing. The rising or falling edge of the signal can be selected.

A counter start/stop

When the control input signal is set to counter start/stop, the control input pin serves as the external
trigger input pin for counter start/stop. The rising or falling edge of the signal can be selected for each of
the counter start and counter stop.
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Control output signal

One control output signal is provided for each channel. Each output signal can be used as a
general-purpose output (level output) or as a one-shot pulse output for sending notification of hardware
events to an external device.

Although all hardware events can be set to trigger a one-shot pulse output, in this case there is no way to
determine which event caused the one-shot pulse to be output and therefore the status needs to be
checked or similar.

The output polarity is set by software.

Table 4.8. Control output signal

Item Purpose Condition Note
Control General-purpose output | Software command Level output
output signal (Positive logic/Negative logic)

Count match(Register 0) [Count value = Comparison register 0 [A one shot pulse is outputted.
(Positive logic/Negative logic) *

Count match(Register 1) |Count value = Comparison register 1

Abnormal input error When phases-A and B are changed at
the same time

. i When a pulse faster than the digital
Digital filter error . o
filter setting is input

* The one-shot pulse width is set by software to 10 psec, 100 psec, 1 msec, 10 msec, or 100 msec.

General-purpose output

When not used as a hardware event, the control output pin can be used as a general-purpose output. In
this case, the output becomes a level output rather than a one-shot pulse output. The logic polarity can be
switched between positive and negative.

Count match (Register 0)

A one-shot pulse is output to indicate a count match (register 0) output when the count matches the value
set in compare register 0. The logic polarity can be switched between positive and negative.

Count match (Register 1)

A one-shot pulse is output to indicate a count match (register 1) output when the count matches the value
set in compare register 1. The logic polarity can be switched between positive and negative.

Abnormal input error

A one-shot pulse is output to indicate an abnormal input error when the A and B phases change
simultaneously. The logic polarity can be switched between positive and negative.

Digital filter error

A one-shot pulse is output to indicate a digital filter error if a pulse faster than the digital filter time
setting is input. The logic polarity can be switched between positive and negative.
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Count match

Functions are provided to generate an interrupt, externally output a one-shot pulse, preset the counter
value, or clear the counter to zero when the count matches the value in compare register 0 or compare
register 1.

The board has two compare registers for each channel used to compare the count value. If two or more
registers are required, use software to update the register values. Having two compare registers available
allows upper and lower limits to be set.

Table 4.9. Count match

Item Factor Function
Count match [Count value = Comparison register 0 or Interrupt
Count value = Comparison register 1 One-shot pulse output
Preset
Zero-clear

Given below are application examples using the count match feature.

<Example 1> Move count values 100 to 200 in both ways. When the count value falls below 90 or
exceeds 210, a one-shot pulse is output to an external device.

Initial setting

Channel 0 Comparison register 1 = 210

Channel 0 Comparison register 0= 90
Channel 0 Preset register = 100

External output signal selection:Count match 0 or Count match 1

@ 210 we——) | Event at (2) (Agrees with comparison register 1)
- A one-shot pulse is output with count value = comparison register 1.

200

I 100 <= Counter start
(€3]

90 ) |Eyent at (1) (Agrees with comparison register 0)
- A one-shot pulse is output with count value = comparison register 0.

Figure 4.13. Example 1
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4. Functions

<Example 2> Start sal

mpling with a count value of 500 and stop it with a count value of 1000.

Initial setting

Channel 0 Comparison register 1 = 1000

Channel 0 Comparison register 0 = 500

Channel 0 Preset register = 0

Sampling start conditi

Sampling stop conditions: Count match(Registerl)

ons: Count match(Register0)

@ l 1000 me—p- | Event at (2) (Agrees with comparison register 1)

(1) @500 =l | £\ ont at (1) (Agrees with comparison register 0)

@0 G C

- A sampling stop with count value = comparison register 1.

- A sampling start with count value = comparison register 0.

ounter start

Figure 4.14. Example 2
<Example 3> Set comparison values of 100, 200, 300, 400, 500, ... and generate interrupts in sequence.

Initial setting

Channel 0 Compar

ison register 0 = 100

Channel 0 Compar

ison register 1 = 200

Channel 0 Preset r

egister =0

Count match (register 0),Count match(register 1), Enable interrupts

l 500

Event at (4) (Count value = 400 = comparison register 1)

- Alinterrupt is occured with count value = comparison register 1.
- Check the interrupt status and, if COMP1 contains 1, set comparison register 1 to 600.
- Reset COMP1 to 0. *2

(4) @ 400 /

Event at (3) (Count value = 300 = comparison register 0)

- Ainterrupt is occured with count value = comparison register 0.
- Check the interrupt status and, if COMPO contains 1, set comparison register 0 to 500.

- Reset COMPO to 0. *2

Event at (2) (Count value = 200 = comparison register 1)

(2) @ 200 - A interrupt is occured with count value = comparison register 1.
- Check the interrupt status and, if COMP1 contains 1, set comparison register 1 to 400.| |
- Reset COMP1 to 0. *2 1
(1) @ 100 » Event at (1) (Count value = 100 = comparison register 0)
- Alinterrupt is occured with count value = comparison register 0.
- Check the interrupt status and, if COMPO contains 1, set comparison register 0 to 300.
Counter - Reset COMPO to 0. *2
start
@0 *1 Time required between events: About 5 ms (depending on the system configuration)
*2 COMPO :Count match(register 0)Status
COMP1 :Count match(register 1)Status
Figure 4.15. Example 3
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Counter error

Counter errors are classified into two types: digital filter error and abnormal input error.

Digital filter error

A digital filter error occurs when a signal faster than the digital filter setting is input to phase A or
phase B. Notification of the error is via a status (latch/clear), interrupt, or external output
(one-shot pulse).

The card monitors the input signal level for digital filter errors using the filter source clock which has a
period of 1/2 the setting value. The digital filter error is detected when the same level cannot be detected
for two or more consecutive times.

However, a filter error does not occur if the frequency of the input clock is equal to or close to an integer
multiple of the filer source clock.

The following are possible causes for a digital filter error.
- When a signal faster than the digital filter setting is input
- Noise is generated.

Even when the input signal is less than 200 nsec,
50nsec / no filter error occurs as long as the input signal frequency is
<% an integer multiple of the source clock frequency.

"
Phase-A/Phase-B™] 0 0 0 0 0 0 0 0 0 0 0 0

input signal i ; i ' : : : : :
When the sighal i less than 200 nsec,‘a filter error is reported.
RS
Phase-APhaseB™ 1 10 [ 7 Lo [T lio [T Lo T Lo [T Lo
input signal : : : : : : : : :

i When the signal is not iess than 200 nsec,
. /300unting is performed normally.

; - : O
Phase-AlPhase-B~ 1 1 | 0 0 ‘0o o
input signal : : ; B

100nsec
-~

Filter source clock !_I_l_u_\_l_\_ﬁ_ﬁ_l_l_l_l_l_

Figure 4.16. Filter error (Set to 0.2 psec)
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Abnormal input error

An abnormal input error occurs when the counter input signal changes on the A and B phases
simultaneously. Notification of the error is via a status (latch/clear), interrupt, or external output
(one-shot pulse). If the digital filter is enabled, an abnormal input error occurs when both the A and B
phases change during one period of the digital filter source clock. When the filter is disabled, an
abnormal input error occurs when both the A and B phases change during one period of the board 's
40MHz (25nsec) reference clock.

A possible cause of the abnormal input error is as follows.

- When the phase difference between phases-A and B is shorter than one digital filter source clock
cycle (25 nsec with no filter set)

- Noise is generated.

An abnormal input error is reported if phases-A and B
change in level during the filter source clock cycle.

Phase-A input | |

Phase-B input |
No abnormal input error is reported when
the phase difference is longer than the
filter source clock cycle.

Phase-A input | |

Phase-B input

Filter source clock

Figure 4.17. Abnormal input error
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Sampling output signal

The start, stop, or clock signals used to control sampling on the CNT32-4MT(LPCI) can be output from
the interface connector.

Sampling start output signal

This outputs the sampling start trigger as a one-shot pulse signal (100nsec) with negative logic polarity.
The logic polarity and pulse width cannot be modified.

Sampling stop output signal
This outputs the sampling stop trigger as a one-shot pulse signal (100nsec) with negative logic polarity.
The logic polarity and pulse width cannot be modified.

Sampling clock output signal

This outputs the sampling clock trigger as a one-shot pulse signal (100nsec) with negative logic polarity.
The logic polarity and pulse width cannot be modified.

© CONTEC
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4. Functions

Status input

The CNT32-4MT(LPCI) has the following status.

Pulse signal input states

The phase-A, phase-B, and phase-Z input states and count directions can be checked by their status.

Control input signal states

The control input signal states can be checked by the status.

Error

Abnormal input error

An abnormal input error occurs when the counter input signal changes on the A and B phases
simultaneously. A status is latched to indicate that this error has occurred and can be cleared by
software.

Digital filter error

When a signal faster than the digital filter setting is input to phase-A or B, it is reported as a digital filter
error. The status is latched and cleared by software.

Carry/Borrow

Carry
The 32-bit counter is set to [1] when incremented from its maximum value FFFFFFFFh - Oh.

Borrow

The counter is set to [1] when decremented from Oh - FFFFFFFFh.

Count match

A count match (to register 0), count match (to register 1), incremental count match, or decremental count
match for each channel can be checked by the status.
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Other functions

Digital filter

The digital filter is provided so that the counter works normally even when the pulse input to the counter,
phase-A/B/Z signal, or control input signal has noise. When the digital filter detects the High (or Low)
level maintained for the digital filter setting time, it outputs “High” (or “Low”) to the counter circuit.
The setting range is set by software to “unused” or 0.1 psec to 1.6384 msec.

Note that, since all of these digital signals are input to the internal counter through the digital filter, a
delay of the set time is required for them to be input when the digital filter is used.

Initially, the delay owing to the digital filter does not occur as it is not used by default.

Externally Digital filter | !nputtothe PC
input signal

Digital filter setting time

Externally

input signal ,
Not valid

Valid

|
|
|
v
Input to the PC

* The same applies also to the LOW level.

Figure 4.18.Digital filter

/\ CAUTION

The digital filter is initially disabled. (It remains disabled when left untouched.)

- The delay may be longer than the set time depending on the noise included.

- If the level changes at a frequency shorter than the set time, the level change is ignored and the input
is not counted correctly.

Timer

The timer can generate an interrupt at software-set intervals. The setting range is 1 to 6553 msec
(in 1 ms increments).
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5. About Software

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

- Function to read the current count value of a specified channel

- Function to read the current status register for a specified channel

- Function to prevent chattering based on a digital filter using hardware capabilities

- Function to preset or zero-clear the counter at the rising or falling edge of the control input signal

- Function to output a one-shot pulse to the control output signal upon detection of a count match or
error

- Function to sample count values using bus mastering in sync with the specified external clock or
internal clock

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.
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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)” -

HELP” to display help information.

Help Topics: API-CNT(9B/PC)W95 NT Help

Contents | Indsx | Find |

Click a book. and then click Open. Or click another tab. such as Index

[@ Iniroduction
L3t =
@ Function

@ Operating Procedure

@ Function Reference

@ Fielerence for Fomer Functions
@ o

@ Sample Program

@ Glossary

Bre Frint o ‘

-5 API.CNT{9BMC)WSS NT Help
[l £dt Bookpark Ortions (el

Hep Topica| [ e [ 2

Cathpen

W Boards 1hat Suppont the Furction
All supgported boards.

® Oparation

Raads the device handie for tha board haing used, and anabiles the drver's funclions.
= Formnat

=]

HANDLE hDe,

WORD DOreo;

WORD HoardNe,

HANDLE hiwnd;

WORD whisg;

CNTMESS IpCnthess:

DWORD dwiiot;

el = ColOpen(ShDry, Do, Boardo, g, whtsg, RlpCnthiss),
(iswal Basic)

Dirm hOe As Long

Dim Ovdlo As Integer

Dim BosedNe  As Integer

Dirms WWind Az Long

Dimwhisy  As Intager

Dim IpCnthass As CRTMESS

Dims dwRet A Lang

dwhter = CrtOpenihOry, Drlo, Boandhio, HWnd, whsa, IpCriess)

W Parameders

“CNT” - “API-CNT
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Using Sample Programs

Sample programs have been prepared for specific basic applications.
To use each sample program, enter its device name set by API-TOOL Configuration.

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

The sample programs are stored in \Program Files\CONTEC\API-PAC(W32)\Cnt\Samples or \Program
Files\CONTEC\API-PAC(W32)\Cnt\Samples\CntMaster(Sample program for CNT32-8M(PClI)/
CNT32-4MT(CB)/ CNT32-4MT(LPCI)/).

& Project1 - Microsoft Visual Basic [design] - [Form1 (Form)]

B3 File Edit View Project Format Debug Run Query Diagram Tools Add-Ins Window Help =8 1]
- fa = B » B 1 z4n, G40 o7 40 480
5-BEH ¥ & 5 e ! o
ﬂ = T o
General = COUNTER SAMPLE PROGRAM [ )
| * Device el [ : CrilipenEs | f - B Project1 {Cnt1¥b.vbp)
A . - : =43 Farms
£ | : : Mode ; B Form {Crit1v8 Frm)
ETE . : B4 Formz {CrtMode frm)
i CrtStnCount [ . (7] Madules
C St
Foe Court
ey ErtiotyCanlel) |
K I CriStapMatifyCountUp )
il 2 Phase Mod Properties - MsgOk 7
& ase Mode [cho ZMode - CrtSezMode] ) [Fieo0k Chissians =
& Alphabetic | categorized |
Bl 100 CrtPresst( | ame) [
2
240
iy MsG CrtStapCount] ] il
& Court CrifieadCni]) fiesaoetin 4155
ag
Status CritRsadSts] ] : Top 840
: - : CriCloss() :
Edit |
(Name)
Returns the name used in code o identify an object.
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5. About Software

Sample Programs - Examples

- Counter Sample

- Sampling Sample

[Counter Sample]

= Counter Sample

Counter Valug

Motification

Driver Mo =3 Board Mo h

Execute basic operations such as input signal count processing and

hardware event handling for four channels.

Samples pulse signals at four channels, saves the resulting data to
a text file, and displays it along with the sampling status.

CrtOpen
Counter Mode...
Motification
Ewent Settings.
CrtStart
CrtPreset
CntReset
CnitStop
CriClose

Retumn Code J

Exit
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Uninstalling the API Function 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/Remove Programs” in the Control Panel.

(3) Select “CONTEC API-CNT(98/PC)xx” and then click on [Add/Remove] button. Follow the
on-screen instructions to uninstall the function libraries.

B Add or Remove Programs |:||E

gl
ﬁ Curtently installed programs: Sort by: | Name

Change or i) CONTEC API-ATO(38/PLINT Yer3.56 (Develop)
Remove

Programs

] Ta change this program or r .
Add Hew ﬂ (COMTEC APT-AIO(9&/PCINT Yer3.56 (Runtime) Size 0.85ME

Frograms

addRemave
windaws
Components

@

et Program
Access and
Defaults
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CD-ROM Directory Structure

\

| Autorun.exe

| Readmej.htm

| Readmeu.htm
|- APIPAC

| |- AIOWDM

I

|

|

I

|

|

|- FreeSamples
| |- Builder 1.0
|

I

|

|

I

| |-wWDM

| |- Win2000
| |- Win95

|- Linux

|- Readme

|- Release

| |-APL_NT

| |- API_W95
I

|- UsersGuide

Installer Main Window

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

Sample programs in Delphi and Builder

HELP file

OS-specific INF file folder(Windows 9X, 2000)

Linux file driver
Driver readme file folder
Driver file(For creation of a user-specific install program)

Hardware User's Guide(PDF files)
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6. About Hardware

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

Hardware specification

Tables 6.1 list the hardware specifications of the PC Card.

Table 6.1. Specification <1/2 >

Item Specification
Input
Counter
Channel count 4 channels
Count system Up/down counting
(2-phase/Single-phase/Single-phase Input with Gate Control Attached)
Max. count FFFFFFFFh(binary data, 32Bit)
Input type Unisolated LVTTL level input
Phase-A/UP 1 x 4 channels
Input signal Phase-B/DOWN 1 x 4 channels
Phase-Z/CLR 1 x 4 channels
Response frequency 10MHz 50% duty
Digital filter 0.1psec - 1.6384msec or not used
(can be independently set for each channel.)
Timer Imsec - 6553msec 1msec unit
Counter start trigger Software/External start input/Sampling start trigger
Counter stop trigger Software/External stop input/Sampling stop trigger
Sampling
Sampling start trigger Software/External start input/Count match
S li top tri Software/External stop input/Specification number/Bus master tranfer
ampling stop trigger error/Count match
Sampling clock Sampling timer/External clock input
Sampling timer 50nsec - 107sec 25nsec unit(can not be independently set for each
channel.)
External sampling start signal{Unisolated LVTTL level input (Select Rise or Fall)
External sampling stop signal |Unisolated LVTTL level input (Select Rise or Fall)
External sampling clock Unisolated LVTTL level input (Fall)
signal
Response frequency 10MHz 50% duty
Control
Control input signal type Unisolated LVTTL level input
Control input channel 1 x 4 channels
- Preset(Select Rise or Fall)
- Zero-clear(Select Rise or Fall)
Control input signal - Counter start/stop(Select Rise or Fall)
- General-purpose input(positive logic)
Software-selected from among the above four options
Response time 100nsec (Max.)
Interrupt event Co_unt match(8 points), Cognter er_ror(z pmrjlts), Sampling factor(6
points), Carry/Borrow(1 points), Timer(1 points)

©CONTEC
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Table 6.1. Specification <2/2>

Item | Specification
Output
Control
Control output signal Unisolated LVTTL level output
type
Control output channel |1 x 4 channels
- Count match 0 output(one-shot pulse output)
- Count match 1 output(one-shot pulse output)
- Digital filter error output(one-shot pulse output)
Control output signal - Abnormal input error output(one-shot pulse output)
- General-purpose output(Level output)
Software-selected from among the above five options
(Positive/negative logic is selected with the software.)
One shot output signal Selected between 10usec, 100usec, 1msec, 10msec and 100 msec
amplitude (Can be set for each channel, within precision + lusec)
Response time 100nsec (Max.)
Rated output current lo.=8mA(Max.) loy=-8mA(Max.)
Test pulse
Test pulse output signal |Unisolated LVTTL level output
type
Test pulse output point _|One for each of phases-A and B
Output frequency 100kHz fixed
Samplin
Sampling output signal [Unisolated LVTTL level output
type
Output point Sampling start trigger, sampling stop trigger,
Sampling clock trigger 1 point each
One-shot output signal Negative logic 100nsec (fixed)
width
Response speed 100nsec (Max.)
Rated output current lo, = 8mA(Max.) 1o, = -8mA(Max.)
Bus master
DMA channel 1 channel
Transfer bus width 32-Bit width
Transfer data length 8 PCI Words length(Max.)
Transfer rate 80MB/sec(Max.133MB/sec)
FIFO 1K-DWord
Scatter/Gather function 64MB
Interrupt event Bus master event(7 points)
Common
1/0 address Occupies 2 locations, any 32-bytets and 64-byte boundary
Power consumption 5VDC 300mA (Max.)
Operating condition 0-50°C, 10 - 90%RH (No condensation)
PCI bus specification 33bit, 33MHz, Universal key shapes supported *1
Dimension (mm) 121.69(L) x 63.41 (H)
Weight 60g

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

power supply alone).
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Block Diagram

' []
' L] —
' —
N 1| Bus FIFO CHO '
' | Master - - '
1 | Control |C0mmand setting register I—) o
! | Logic 2 ! ‘g
' |Counter read register | “_; : £
' 2 =
o Sl ! 2k |5
g : : 3 <ﬁ> >
b N o -
5 H i[ 32 bit counter 8 2
£ , i Bt 2
= ' . - Slin 4
) 4 ‘|In|t|al value storage reglsterl sl =
) ' S : ';
o : |Comparison setting register | 3l -
o ' L__J:. °
' H 2
] ] ©
] [} B
' ' 2
: <:> c
' ) B =]
' Direct Read -
| (e
H 3
' L
' L]
V : :
' L]
' L]
' L]
' L]
' L]
: - 1 1 External control signal
! —| Sampling control [ *
'
'

Figure 6.1. Block Diagram
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