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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 (One of the following)
[SMC-2P(PCI) or SMC-4P(PCI)] ...1

- First step guide ...1
- CD-ROM *1 [API-PAC(W32)]...1
- Synchronization control cable(10cm)...1
*1 The CD-ROM contains the driver software and User’s Guide (this guide)

Board Synchronization control cable  First step guide CD-ROM
[API-PAC(W32)]
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Copyright
Copyright 2002 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

The SMC-2P(PCI) or SMC-4P(PCI) is a motion control board that positions a stepping motor or (a
pulse-train input type of) servomotor. The target of the controller is the motor driver unit provided by
each motor manufacturer.

CONTEC also offers a driver to easily handle a wealth of functions of the motion control board on
Windows.

This board covers a wide range of applications including semiconductor equipment, test instruments,
multi-axis robots, and X-Y robots.

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

Features
This board has the following features compared to conventional motion control boards.

- Faster to set up
When it comes to “motion control under Windows”, quite a few customers spend a lot of time to set
up their control board and check wiring.
CONTEC offers a set of utilities for Windows to reduce the time for setting up the development
environment. You can use the initialization utility first to set up your board easily with the wizard.
You can then use the diagnosis utility to check wiring easily.

- Easier to handle
Software is provided to make all of the board settings except the board ID number.
For wiring, a dedicated screw terminal designed focusing on ease of use is available (as an option).

- Covering a wider range of application
The board can serve for a wide range of application depending on your needs, from a simple test
equipment to a complicated robot controller. The motor controllable with the board is a stepping
motor or (a pulse-train input type of) servomotor.

- Faster position control
The board can store up to 1000 frames, with one frame as a set of information required for one
action of positioning, such as the speed, acceleration/deceleration rate, and target position.
The board controls the switching from one frame to the next without CPU intervention, allowing a
complicated sequence of positioning operations to be performed at high speed.

- Controlling a larger number of axes
The board can control a large number of axes (up to 64 axes) synchronously. As synchronous
control, the board is capable of grouped-axis simultaneous start/stop control and multi-axis
continuous PTP control.
With this feature, the board can operate your multi-axis system faster with higher precision.

© CONTEC
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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++.

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

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

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

< Operating environment >

0s Windows XP, Server 2003, 2000, Me, 98, etc..

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

© CONTEC
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1. Before Using the Product

Cable & Connector (Option)

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

Flat Cable with 96-pin Half-Pitch Connectors at Both Ends
: PCB96P-1.5 (1.5m)
: PCB96P-3 (3m)
: PCB96P-5 (5m)
Shield Cable with 96-Pin Half-Pitch Connector at One End (Mold Type)
: PCA96PS-0.5P (0.5m)
: PCA96PS-1.5P (1.5m)
: PCA96PS-3P (3m)
: PCA96PS-5P (5m)
Flat Cable with One 96-pin Half-Pitch Connector
: PCA96P-1.5 (1.5m)
: PCA96P-3 (3m)
: PCA96P-5 (5m)
Half Pitch 96P Female Connector Set(5 Pieces) : CN5-H96F

/I CAUTION
The maximum signal extensible distance satisfying the board specifications is 3 m. Purchase the
appropriate cable depending on the operating environment.

© CONTEC
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1. Before Using the Product

Accessories (Option)

Connection Conversion Board for SMC-P Series . CCB-SMC1 *1
Screw Terminal . EPD-96 *2

*1: The screw terminal is dedicated to the SMC-*P(PCI) for distribution from one 96-pin half-pitch
connector to four 37-pin D-SUB connectors.  This requires an optional cable (PCB96PS).

*2: A PCBY6PS 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 boards are warranted by CONTEC CO., LTD. to be free from defects in material
and workmanship for up to three years from the date of purchase by the original purchaser.

Repair will be free of charge only when this device is returned freight prepaid with a copy of the
original invoice and a Return Merchandise Authorization to the distributor or the CONTEC group office,
from which it was purchased.

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

How to Obtain Service

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

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

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

© CONTEC
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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

DANGER
A result in death or serious injury.
A\ WARNING WARNING indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.
i\ CAUTION CAUTION indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury or in property damage.
@ CONTEC
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1. Before Using the Product

Handling Precautions
/\ DANGER

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

/A CAUTION
- There are switches 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 1/0O expansion unit power is
turned off.

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

- The specifications of this product are subject to change without notice for enhancement and quality
improvement.
Even when using the product continuously, be sure to read the manual and understand the
contents.

- Do not modify the product. CONTEC will bear no responsibility for any problems, etc., resulting
from modifying this product.

- Regardless of the foregoing statements, CONTEC is not liable for any damages whatsoever
(including damages for loss of business profits) arising out of the use or inability to use this
CONTEC product or the information contained herein.

© CONTEC
SMC-2P(PCI), SMC-4P(PCI) 7



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

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
of the board and its cable have
been plugged correctly.

- Check that the board has
no dust or foreign matter adhering.

/

5]

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

Storage

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

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

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

© CONTEC
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2. Setup

2. Setup

This chapter explains how to set up the board.

What is Setup?

Setup means a series of steps to take before the product can be used.
Different steps are required for software and hardware

The setup procedure varies with the OS and applications used.

Using the Board under Windows

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

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

Step 1 Installing the Software

Step 2 Setting the Hardware

Step 3 Installing the Hardware

Step 4 Initializing the Software

Step 5 Checking Operations with the Diagnosis Program

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

Using the Board under Window
Using Software Other than the Driver library
API-PAC(W32)

For setting up software other than API-PAC(W32), refer to the manual for that software. See also the
following parts of this manual as required.

This chapter Step 2 Setting the Hardware

This chapter Step 3 Installing the Hardware

Chapter 3 External Connection

Chapter 6 About Hardware

© CONTEC
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2. Setup

Using the Board under an OS Other than Windows

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

CONTEC
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2. Setup

Step 1 Installing the Software

This section describes how to install the API function libraries.

Before installing the hardware on your PC, install the API 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.

PI-PAC({W32) Installer

API-PAC(W32)

This CD-ROM cont
sample program:
Please install

ains API-PAC(W32) device drivers,
and INF file hardware installation.
lowing the procedure below.

) L Driver installation.

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

: 3. Configurate the board hardware
3. Board configuration | setting.
Usaers Guide| This CD
; — s
ﬁ@ {a) Exit
bt .. i ey

/I\ CAUTION

Before installing the software in Windows XP, 2000, log in as a user with administrator privileges.

© CONTEC
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2. Setup

Select API-SMC(98/PC)

(1) The following dialog box appears to select “Driver Type” and “Install Type”.
(2) Select “Motor Control API-SMC(98/PC)NT”.

(3) Select “Driver, Help, etc..(Full Install)”.
(4) Click on the [Install] button.

API-PAC({W 32) Menu for Windows XP/2000
Crriver Type

" Serial Communication AP-SIO{E8FP CINT

" Analog IO API-AIO@EPCINT

" High Functionality WDM Analog D driver
" Digital 'O AP-DIOESIPCINT

" GFIB Communication API-GPIB(I8/PCINT
" GPIB for LabWIEW AP-GPLVNIZ)

-~

For Counter Board AP-CNT(G8PCINT

Iﬁ Motor Contral AP-SMC(IBIFCINT: I

" On Board Systern Timer API-TIMER(W22)

X

Install Type

& Driver, Help, etc..{Full Instally

" Driver Only (Execute only)

Ifyou select Driver Only, device drivers and
Configuration prograrm are installed

_ Detale. |

Itis a driver for the motor cantral-
hoard contral.

Itis far all gur matar control boards.
“ou can use functions without cansidering

ahbout stepping-maortar, servo-moter and
haoard functions.

Install | Cancel

12
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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” 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”, then go to Step 4 “Initializing the Software”.

InstallShield Wizard

InstallShield Wizard Complete

The InzstallShield Wizard has successfully installed COMTEC
API-SMCE8/PC). Click Finizh to exit the wizard.

form a hardware setup now.

Finizh |

You have now finished installing the software.

© CONTEC
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2. Setup

Step 2 Setting the Hardware

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

The board has some switches and jumper to be preset.

Check the on-board switches and jumpers before plugging the board into an expansion slot.

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

Parts of the Board and Factory Defaults

Figure 2.1. shows the names of major parts on the board.

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

—_— SMC-2P(PCI Swi
SMC-4P(PCI CN2 CN3 BOARD ID

| IIIIIII:l

~ Interface connector - Synchronization control - Board ID setting switch
(CND) connector Swi
(CN2, CN3) BOARD ID
CN2 CN3
i (S B
i {05
0
o2
00
01

1S

Figure 2.1. Component Locations

CONTEC
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2. Setup

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 I1Ds can be set from 0 - Fh to identify up to sixteen boards.

If only one board is used, the original factory setting (Board 1D = 0) should be used.

Setting Procedure

To set the board 1D, use the rotary switch on the board. Turn the SW1 knob to set the board ID as
shown below.

Swi
BOARD ID

Factory setting:
(Board ID = 0)

Figure 2.2. 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) Fasten the board bracket to the PC’s chassis with the removed 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

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

| =
N—
3.3-V PCI bus slot 5V key
7 AY
=== |
N— 3.3V key
A\ 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.

- Do not install or remove the board to or from the slot while the computer's power is turned on.

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

Doing so could cause trouble. Be sure that the personal computer or the /O expansion unit power is

turned off.

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

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

16
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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/O 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 Add New Hardware
Wizard.

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

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

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

Setting with 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.
If you are using Windows NT 4.0, the “Found New Hardware Wizard” is not started.
Go to Step 4 “Initializing the Software”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for:

Multimedia Contraller

£ .'j If your hardware came with an installation CD
\@ or floppy disk. ingert it now.

Wwhat do you want the wizard to do?

O Install the software automatically [Recommended)

Click Mest to continue.

Mest » ][ 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 installing the software for:

_\> CONTEC Co. Lbd.- sy * The name of the board
you have just added is
displayed.

- SMC-2P(PCl)
- SMC-4P(PCI)

Click Finish to close the wizard

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

Windows XP, 2000 \INF\Win2000\Smc\PCI
Windows Me, 98, 95 \INF\Win95\Smc\PClI

Example of specifying the folder for use under Windows XP

= APIPAC_NOV2005 T
+ ) Apipac
# ) FreeSamples
+ () Help
=) INF
# () WM
# [5) Wind5
= |5 Win2000
+ ) Ao
| BufCGard
# ) Cnt
e
# ) F=io
# ) Gpib
H ) Sin
= ) Smc
T 98ic)
) Ish
O <€—— unRwin2000\smeiPCl
# ) linus
# ) Readme
# ) Releaze
# [ UserzGuide

CONTEC
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2. Setup

/\ 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

* The name of the board
you have just added is

! \: The zoftware you are inzstalling far thiz hardware: displayed.
COMTELC Co..Lt - SMC-2P(PCl)
- SMC-4P(PCI)

haz nat pazzed Windows Logo testing to verify itz compatbmiy
with Windaws 3P, [Tell me why this testing is important.)

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 this installation now and
contact the hardware vendor for software that has
passed Windowsz Logo testing.

K LContinue Anywaay i
P ——

| STOF Imstallation |

You have now finished installing the hardware.

© CONTEC
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2. Setup

Step 4 Initializing the Software

The API function library requires the initial setting to recognize the execution environment. It is called

the initialization of the API function library.

Invoking API-TOOL Configuration

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

Configuration”.

JE£1 API-TOOL Configuration
File Edit Tool Diagnosis Ukility Help

[Installed Boards]

ST ET T C 2
] =

o =

Selected Device  API-SMC Setling Varsion Wer 3.63 T

Awis Marme | Driver | Board | Board Name [ w0 Add. | IRQ

Br

Auto Detection

Automatically detecting hoards

Please wait.
Cancel

<

[Motes]

- After setting had complets, please execute ‘Initial Setup
Utility' (INITSMC.EXE) from Utility menu

Ready

(2) Please click the icon of "SMC".
API-TOOL Configuration detects boards automatically.
The detected boards are listed.

Updating the Settings

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

You have now finished installing the initial setting of Software.

20
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2. Setup

Starting the SMC Initial Setup Utility

The SMC Initial Setup Utility is used to set and check the initial values of the board. It provides a

wizard to help you set the initial values easily and quickly.

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

When API-TOOL Configuration has been started, select “SMC Initial Setup Utility...” from the
Utility menu.

1 API-TOOL Configuration

Selected Device  APRSMC Setting wersion Wer 3.53

[Installed Bnards]

IO Add...
B400h

IRQ

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

- SMC-2P(PCI)
- SMC-4P(PCI)
< >
[Motes]
- After setting had complete, please execute 'Initial Setup
Utility' {INITSMC.EXE) fram Utility menu 1
=l

(2) Select the axis for which you want to set the board, then click on the [Setting] button.

Initial Setup,: Select Axis

AxisName Setup BoardType BoardNo AxisNo AxisLevel
AXIS_00 NO SMC-4AP[PC]| 1 1 1
AXIS_01 NO SMC-4P[PCI) 1 2 2
AXIS_02 NO SMC-4P[PCI) 1 3 3
AXIS_0 NO SMC-4P[P 1 4 4

* The name of the board
you have just added is

These names are used for

motion control. They can displayed.

be changed with - SMC-2P(PCI)

API-TOOL Configuration. - SMC-4P(PCI)
Setting(S) Confirm(E] Help[H] ‘ Exitx] |

Execute Diagnostic Utility >> ‘

© CONTEC
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2. Setup

(3) Select the type of motor to be used, then click on the [Next] button.

Initial Setup : SMC-2/4P(PCI) Customize

Axis : AXIS_00
¥ersion UP
SMC-274P[PCI) " SMC-3[PC) [ENH )
= STEPPING MOTOR; " SMC-3{PC) [NOR)
" SERVO MOTOR " PMC-1{2(98)H

" PMC-4[98)H

Back(B) Next{N) Help[H] Cancel[C)

(4) Make settings for the signals to be connected.

InitialSetup : Control I/0 Setting for, SMC-2/4P(PC)

Axis : AXIS_00
PulseOut @ |[s% FEW RS - Encoder : |NOT USE -
ouT1 * |HOLD OFF A ouT 2 * |General-Purpose Output ~
ouT 3 . |General-Purpose Output -

IN1 : |ALARM - IN2 . |General-Purpose Input -
IN 3 * |General-Purpose Input  ~ IN 4 * |General-Purpose Input -
+ Scale Limit : Valid <
- Scale Limit : Valid hd

Back(B) ‘ Next|N] ‘ Help[H) ‘ Cancel(C) |

(5) Click on [Setting] to determine the initial values.

Initial Setup : Result

Axis : AXIS_00
[COMMENT]

X

Setup is complete.

Push [Setting] Button.

Back[B)

Help[H] Cancel[C]

22
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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.

For Quick Check, the program checks the board resources for validity. The resources include the 1/0
addresses, interrupt level (IRQ), board ID, and sync signal.

For Detail Check, the program checks the connections of the motor control board, driver unit, and limit
sensor for validity. The program inputs/outputs signals in interactive mode to check for validity.
Check items are Limit Signals Input, Pulse Input/Output, and Control Signals Input/Output.

Check method

Perform the input/output test and check the execution environment with the driver unit connected.

The dedicated screw terminal CCB-SMCL1 will come in handy when you check the board.

The board should be checked with the factory defaults.

For direct connection to the board, see Chapter 3 “External Connection”.

Connection diagram

The following connection diagrams show connections using the dedicated screw terminal CCB-SMCL1.

<Pulse output>

Screw Terminal Driver unit

[>0—— cw

— CCW

Figure 2.3. Connection diagram <1/2>

© CONTEC
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2. Setup

<Limit input>

Screw Terminal Driver unit

Main circuit

+LIM-VCC

+LIM-SIG +LIM

+LIM-GND
O G

+LIM

Main circuit

-LIM

Main circuit

DC

+12 - +24V

Figure 2.3. Connection diagram <2/2>

24
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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.

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

#21 API-TOOL Configuration
File Edit Tool EeERGHEE i

FE&X

Selected Device  API-SMC Setting YErsion Yer 3.53

[Installed Boards]

110 Add...
B400h

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

- SMC-2P(PCI)
- SMC-4P(PCI)

< b4

[Notes]

- After setting had complete, please execute Initial Setup
Litility' (IMITSMC. EXE) from Wility menu..

© CONTEC
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2. Setup

Checking for motor control
(1) Select the name of the axis you want to diagnose, then click on the [Next] button to execute Quick
Check.

DIAGNOSIS PROGRAM for SMC : Select Axis

AxisName BoardType BoardNo AxisMo
AXIS_00 SMC-AP(PCI 1 1
Next[N] Update[U] Help[H] ‘ Exit[x] ‘
Execute Initial Setup Utility >> ‘

To execute Detail Check, click on the [Next] button. Otherwise, click on the [Back] or [Cancel]
button.

DIAGNOSIS PROGRAM for SMC k Self Test

[COMMENT] fodis : AXIS_0D

Quick Check is complete. Refer to the following result.

[ Quick Check List ]

- Validity of Sync-Signal : Valid

In case of checking more detail items, Push [Next] Button.

[ Detail Check List]

1. Limit Signals Input
2. Pulse Input } Output
3. Control Signals Input } Output

Back(B] Help[H]) Cancel(C)

© CONTEC
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2. Setup

(2) Check/mask each signal.
When the alarm (ALM/ES) is ON or each limit (+LIM, -LIM) is ON, the motor does not operate in

that direction. In this case, check the connection of the signal or mask it.

DIAGNOSIS PROGRAM for SMC : Limit Signals for Input

A 1 AXIS_00

on: [ orr:
ORG ALM/ES +88 88 LM -LIM
H B B B B B&
v v w v v w

It doesn't let a motor work when both of +LIM, -LIM or ALMJES are on. When
condition is ignored, it faces in each signal by making an upper check box
effective, and a mask is done.

" Keep initial condition of Mask

Back[B] Next{N] Help[H] ‘ Cancel[C] ‘

(3) Simple operation is performed.

DIAGNOSIS PROGRAM for SMC : Pulse for Input / Output
Axis 1 AXIS_00

Signals for Puse Out

Pulse Speed : 1005.000000 [ppg) cwW ccw|  STOP
Count of Output pulse : 0 [PULSE]

Signals for Encoder

Count of Encoder : 0 [PULSE]

Help[H) ‘ Cancel[C]

Back([B) Next[N]
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2. Setup

Setup Troubleshooting

Symptoms and Actions

The board cannot be initialized. [Windows NT 4.0]

The driver may not yet be activated. If your PC is running under Windows NT 4.0, set the PnP OS
option in the BIOS Setup menu to "NO".
For details of how BIOS is configured, see your PC’s manual.

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.

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

Refer to API-SMC HELP for troubleshooting. If there is no answer in it, please 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 /O circuits.

Check the information available here when connecting an external device.

Using the On-board Connectors

Connecting a Device to a Connector

To connect an external device to this board, plug the cable from the device into the interface connector

(CN1) shown below.

Interface connector(CN1)

B48
B47

B02
BO1

Figure 3.1. Interface connector

1\

.j.j\
=E=]

[P_—‘ﬁ
==

=

A48 ~

A4T

A02
AO01

Connector used
PCR-E96LMD
[mfd.by HONDA] equivalent

- Applicable connector

PCR-E96FA
[mfd.by HONDA] equivalent

CN5-H96F (Five connector set)
[CONTEC, F(female)type]

© CONTEC
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3. External Connection

Connector Pin Assignment

This interface board is connected to an external device through the on-board connector.

CHO Phase-A+

CHO Phase-A-

CHO Phase-B+

CHO Phase-B-

CHO Phase-Z+

CHO Phase-Z-

CH1 Phase-A+

CH1 Phase-A-

CH1 Phase-B+

CH1 Phase-B-

CH1 Phase-Z+

CH1 Phase-Z-

CHO Pulse common

CHO General-purpose inputl/Alarm input

CHO General-purpose input2/Positionig input

CHO General-purpose input3/+ Direction slowdown input
CHO General-purpose inputd/- Direction slowdown input
CHO General-purpose input 5

CHO General-purpose input 6

CHO Positive-direction limit input
CHO Vegative-direction limit input
CH1 Plus common
CH1 General-purpose inputl/Alarm input
CH1 General-purpose input2/Positioning input
CHZ1 General-purpose input3/+ Direction slowdown input
CH1 General-purpose inputd/- Direction slowdown input
CH1 General-purpose input 5
CH1 General-purpose input 6
CH1 General-purpose input 7
CH1 O i

IN3/+SD~
IN4/-SD~-
IN5-
IN6=
IN7=
ORG=
put +LIM-|

CHL1 + Direction lim

CHL1 - Direction limit input -LIM~-|
+5V Output +5V -
+5V Output +5V =

pu
CHO General-purpose output3/Counter clear OUT3/CNTCLR =|
CHO General-purpose output2/Alarm clear OUT2/ALMCLR =
CHO General-purpose outputl/Hold-off OUT1/H.OFF =

CHO Direction/CCW Output DCCW ~|
CHO Plus/CW Output PCwW=-
Ground GND -/

CH1 General-purpose output3/Counter clear OUT3/CNTCLR =
CH1 General-purpose output2/Alarm clear OUT2/ALMCLR =|
CH1 General-purpose outputl/Hold-off OUT1/H.OFF =|

CH1 Direction/CCW output

CH1 Plus/CW output

Ground

/

[01]

- OUT3/CNTCLR
- OUT2/ALMCLR
-OUT1/H.OFF

OUT3/CNTCLR
- OUT2/ALMCLR

CH2 Phase-A+
CH2 Phase-A-
CH2 Phase-B+
CH2 Phase-B-
CH2 Phase-Z+
CH2 Phase-Z-
CH3 Phase-A+
CH3 Phase-A-
CH3 Phase-B+
CH3 Phase-B-
CH3 Phase-Z+
CH3 Phase-Z-
CH2 Pulse common
CH2 General-purpose input 1/Alarm input
CH2 General-purpose input 2/Positionig input
CH2 General-purpose input 3/+Direction slowdown input
CH2 General-purpose input 4/-Direction slowdown input
CH2 General-purpose input 5
CH2 General-purpose input 6
CH2 General-purpose input 7
CH2 Origin input
CH2 +Direction limit input
CH2 -Direction limit input
CH3 Pulse common
CH3 General-purpose input 1/*Alarm input
CH3 General-purpose input 2/Positioning input
CH3 General-purpose input 3/+Direction slowdown input
CH3 General-purpose input 4/-Direction slowdown input
CH3 General-purpose input 5
CH3 General-purpose input 6
CH3 General-purpose input 7
CH3 Origin input
CH3 +Direction slowdown input
CH3 -Direction slowdown input
+5V Output
+5V Output
CH2 General-purpose output 3/counter clear
CH2 General-purpose output 2/Alarm clear
CH2 General-purpose output 1/Hold-off
CH2 Direction/CCW Output
CH2 Plus/CW Output
Ground
CH3 General-purpose output 3/Counter clear
CH3 General-purpose output 2/Alarm clear
CH3 General-purpose output 1/Hold-off
CH3 Direction/CCW Output
CH3 Plus/CW Output
CH3 Ground

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

Note!

In thé connector on the SMC-2P(PCl), AO1 to A48 are N.C. (no connection).

Figure 3.2. Pin Assignment of an interface connector(CN1)(Board side)
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3. External Connection

Connecting Output Signals

Pulse output/general-purpose output/clear pulse output circuit
(PCW, DCCW, OUT1/H.OFF, OUT2/ALMCLR, OUT3/CNTCLR)

The pulse output/general-purpose output/clear pulse output circuit on this board is illustrated below.
The signal output is a non-isolated open-collector output.  The driving power supply can be
internal +5 V.

Board External circuit

AN —
+5V
R(Ex2200) :“g

Output pin
Transistor

Figure 3.3. Pulse output/general-purpose output/clear pulse output circuit (using internal +5 V)

+5V

Board External circuit

REXATKO)| g

T

Output pin
. GND
Transistor

+

+5 - +24VDC

Figure 3.4. Pulse output/general-purpose output/clear pulse output circuit
(using an external power supply)
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3. External Connection

Connecting Input Signals

Encoder input circuit

The encoder input circuit on this board permits both of line-driver connection and open-collector
connection, either of which can be selected depending on the application. The signal input is an opto-
isolated input. The driving power supply can be internal +5 V.

Board External circuit
— —w o o
£y | 5100 Phase-Z
o z- z-
o vV A+ A+
© 2200 Phase-A
_ A- A-
— A — —
Ly | 2200 Phase-B
o B- B-
Opto-isolated T T
Figure 3.5. Encoder input circuit (Line driver connection)
Board External circuit
+5V
+5V Z+
2 4 Phase-Z
Z-

TOATS T i
w 5100
2 s
Z-
?125 ) 4 Phase-A

<<<<<<<<<<<<<<<<< WW—Z[ A-

s - yv
;‘ “; \ 4 220Q I
A B+
— ] ;1:? ) 4 Phase-B
T [ B+
220Q
2 4
RN B> )

Opto-isolated

Figure 3.6. Encoder input circuit (Open-collector connection using internal +5 V)
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3. External Connection

Board External circuit
r‘j:ﬂz Phase-Z
B A e
£y
! z r‘j“ﬁll Phase-A
s = AANA _I W
} Ly | 2200
— M r‘j:ﬁ!! Phase-B

220 B+
v 4 Q
QE— B- b
Opto-isolated |

+5 - +24VDC

Figure 3.7. Encoder input circuit (Open-collector connection using external power supply)

For open-collector output using an external power supply of +12 - +24 V, insert current-limiting
resistors R as shown in the diagram above. The R values are as follows. No R is required when +5 V
is used.

(1) Phase-A, Phase-B

+12V : R=1370-680Q

+24V © R=11k-17kQ
(2) Phase-Z

+12V © R=670-1280Q

+24V © R=2k-3.4kQ
©CONTEC
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3. External Connection

Limit output/general-purpose output/clear pulse output circuit
(IN1 - IN7, +LIM, -LIM, ORG)

The limit input/general-purpose input/control input circuit on this board is illustrated below. The
signal input is an opto-isolated, current driven input (source type). To drive the limit input/general-
purpose input/control input block, therefore, an external power supply is required at +12 - +24 V.

Board External circuit

ey
Opto-isolated I ;“‘;!!

*Only IN2 is 1.8kQ

+

+12 - +24VDC

Figure 3.8. Limit output/general-purpose output/clear pulse output circuit
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3. External Connection

Connection Examples

Given below are practical examples of connection of the SMC-2P(PCI) or SMC-4P(PCI) that outputs
pulses by the independent pulsing method to motor drivers. These examples show the connections
through channel 0.

Example of Connection to driver unit (o STEP AS Series) for Stepping motor

Stepping motor

+12 - 24V
SMC-2P(PCI) mfd by ORIENTALMOTOR
SMC-4P(PCI) be e Y

Motor driver
o STEP AS Series

+

P.COM(B36)

ORG (B28)
+LIM (B27)
-LIM (B26)

IN1I (B35)

ALARM+ (25)

IN2  (B34)

A+ (B48)
A (B4T)
B+  (B46)

B-  (B45)

Z+  (B44)
Z-  (B43)

GND (B07)

OUT1 (B10)
ouT2 (311)1

OUT3 (B12)

CW  (B08)
ccw (BOQ)I

+5V (514)]

Figure 3.9. Example of Connection to driver unit (e STEP AS Series) for Stepping motor
/\ CAUTION

The limit input of this board is fail-safe so that operation in a safe direction can be assured even
when some trouble such as discontinuity in a signal conductor occurs.  You should therefore use a
normally closed (B-contact) switch.
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3. External Connection

Example of Connection to driver unit (£ Il Series) for Servo motor

SMC-2P(PCI)
SMC-4P(PCI)

P.COM(B36)
ORG (B28)
+LIM (B27)
-LIM (B26)
IN1  (B35)
IN2  (B34)
IN3  (B33)
IN4  (B32)
IN5  (B31)
IN6  (B30)
IN7  (B29)
A+ (B48)
A (B4T)
B+  (B46)
B-  (B45)
Z+  (B44)
z-  (B43)
GND (B7)
OUT1 (B10)
OUT2 (B11)
OUT3 (B12)
cw  (BS)
ccW  (B9)
+5V  (B14)

+12 - 24V

Servo motor

I_ 211 Series

+24V

i1 s

P-OT
N-OT

ALM+

ALM-
COIN+

COIN-
S-RDY+

S-RDY-

TGON+
TGON-
ALO1

ALO2
ALO3

PAO

*PAO
PBO

*PBO

PCO

*PCO

SG

S-ON

ALM-RST

CLR
*CLR

PLUS
*PLUS

SIGN
*SIGN

mfd by YASKAWA ELECTRIC
Motor driver

(47)

(42)
(3)
(31)
32)
(25)
(26)
(29)
(30)
27)
(28)
37)
(38)
(39)
(33)
(34)
35)
(36)
(19)
(20)

@

(40)

(44)
(15)
(14)

(7)

(8)
(11)
(12)

Figure 3.10. Example of Connection to driver unit (Z Il Series) for Servo motor

/\ CAUTION

The limit input of this board is fail-safe so that operation in a safe direction can be assured even

when some trouble such as discontinuity in a signal conductor occurs.

normally closed (B-contact) switch.

You should therefore use a

36
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3. External Connection

Surge Voltage Countermeasures

When connecting a load that generates surge voltages and inrush currents, such as an induction load
(relay coil) or an incandescent light bulb, to the digital output, appropriate protection must be provided
in order to prevent damage to the output stage or a malfunction due to noise. The rapid shutoff of a
coil, such as a relay, generates a sudden high-voltage pulse. If this voltage exceeds the voltage
tolerance level of the output transistor, it can cause the transistor to gradually deteriorate, or even
completely damage the transistor. Therefore, when driving an induction load, such as a relay coil, you
should always connect a surge-absorbing device. The following illustrates a surge voltage
countermeasure that can be employed:

Examples of use of relay coil

+Common O +Common O

Relay coil &

Relay coil

Output O output

-Common O

External power voltage < Zener diode voltage

Examples of use of lump

+Common +Common O

3 +

Dark-lighting

WV Output O bypass resistol

Surge current

prevention (=

resistor T
-Common O

Figure 3.11. Surge Voltage Countermeasure

/\ CAUTION
In order for a protection circuit to operate effectively, it must be connected within 50 cm of a load
and a contact point.

Output

-Common
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SMC-2P(PCI), SMC-4P(PCI) 37



3. External Connection

About a protection function

The +5V output of this board is provided with a PolySwitch-based protector. If a short circuit is made
accidentally between the +5V output and GND, the protector works to temporarily disable the board.
If this is the case, turn of the power to your PC and wait for a few minutes, then turn it on back.
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4. Functions

4. Functions

This chapter describes the functions of the SMC-2P/4P(PCI).

About each motor control operation

PTP operation function

This function moves the motor from one point to another (Point To Point motion).

Use the function for simple position control.

JOG operation function

This function moves the motor without specifying the travel distance.

Use the function to manually position the motor.

ORG operation function

This function moves the motor to the origin.

Frame (bank) sequence operation function

The board handles a group of parameters required for a motor operation, such as the travel distance,
traveling speed, and acceleration/deceleration rate, as a single frame. The board can execute a sequence
of contiguous frames downloaded to on-board memory, outmaneuvering conventional motion control

boards.

- For a control system to execute a fixed pattern, this function enables high-speed control without

CPU intervention.

- Asswitching from each frame to the next is controlled by hardware, the idling time required for
switching forward is within 1usec, contributing to constructing a highly efficient system.

- In combination with synchronous control, this function enables continuous interpolation control of

multiple axes.

/\ CAUTION

Allow an operation time of at least 200usec per frame, or a sequence of frames may not be executed

normally.
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4. Functions

Synchronous control function

The board can synchronize the operations of a group of motors associated in a master/slave
configuration.  Synchronization is the function that makes the motors start operation at the identical
timing or, if any of the motors is stopped with an alarm (abnormal stop), stops all the relevant axes at
once.

The following types of synchronous control are available.

- Multi-axis synchronous start control

- Multi-axis synchronous stop

S-curve acceleration/deceleration function

The board has the S-curve acceleration/deceleration function in addition to the linear
acceleration/deceleration function. The S-curve acceleration/deceleration function reduces
acceleration when starting and stopping accelerating/decelerating the motor, thereby suppressing the
vibration generated at the start and end of motion.
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4. Functions

Meanings of signals

Limit input signals

Limits switches are used to detect the position of the carrier in a positioning system using a stepping
motor to stop the motor when the carrier has reached the target position (final destination). The board
is also provided with the slow-down stop input to slow down the high-speed rotation at acceleration or
deceleration. The mounting position of each limit switch is shown below. The limit function works
when current feed to the corresponding pin is stopped while normal operation is performed when the pin
supplied with a current.  Note that the limit input of this board is fail-safe so that operation in a safe
direction can be assured even when some trouble such as discontinuity in a signal conductor occurs.
You should therefore use a normally closed (B-contact) switch.

Stepping motor| | CONMECtioN I ] carrier [N ~.
LI -sD oRe (oW W) +sD +LIM

Figure 4.1. The attachment position relation of a limit switch

+LIM(Positive-direction limit), -LIM(Negative-direction limit)

Place +LIM at the end position when the stepping motor rotates clockwise (CW) and —LIM at the end
position when the stepping motor rotates counterclockwise (CCW). When the carrier reaches either
position (the limit input is turned on), the motor stops immediately unconditionally. Even when a
subsequent operation directive (instruction) for moving in the same direction is issued, the carrier won’t
move forward beyond the limit position as long as the limit has been applied. The motor restarts
operation (rotation) in response to an operation directive for moving in the opposite direction. The
limit input can be masked by software.

+SD(Positive-direction slow-down), -SD(Negative-direction slow-down)

+SD/-SD is a limit input to detect the position at which to start deceleration during high-speed rotation
(accelerating/decelerating operation). The carrier operating (moving) at high speed starts deceleration
at that position and stops after slowing down to the initial speed. The limit input can be masked by
software.

ORG(Stepping motor rotation origin)

ORG is the switch input to detect the origin to be set as the base point for each operation. The motor
stops at the origin.  An arbitrary position can be determined by the number of steps from that position.
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4. Functions

Encoder input signal

The board has phase-A, phase-B, and phase-Z encoder inputs, each of which can be used as an open-
collector or line driver input.

Pulse output signal

The board has independent pulse (CW, CCW) outputs and common pulse outputs (pulse output,
direction output) as well.  You can use (select) the appropriate ones depending on the type of the
stepping motor drive unit to be used (connected). These pulse outputs are open-collector outputs
which are not pulled up internally. You should therefore check the specifications of the motor driver
unit to be used before connecting the outputs. The output polarity (logic) of output pulses can be
changed by software.

/\ CAUTION
The board cannot directly drive the stepping motor. These pulse output signals must therefore be
connected to the motor driver unit prepared for the stepping motor.

PCW(Positive-direction pulse output), DCCW(Negative-direction pulse output)

PCW (forward pulse output) is the pulse output signal to rotate (operate) the stepping motor clockwise
(CW). DCCW (backward pulse output) rotates the motor counterclockwise (CCW). These signals
are independent of each other. When a command for rotation is executed, the pulse signal for the
specified direction outputs the preset number of operation pulses.

PCW(Pulse output), DCCW(Direction output)

PCW (pulse output) is the serial pulse output that carries the above CW and CCW signals on a single
line. The CW and CCW directions are indicated by the signal status of DCCW (direction output).
Note that the DCCW signal is valid only when the PCW signal is active.
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4. Functions

General-purpose input signals

The board has general-purpose input signals d(IN1 - IN7) and general-purpose output signals (OUTL1 -
OUT3) in addition to limit input, encoder input, and pulse output signals.

IN1 - IN7(General-purpose input signals)

IN1- IN7 (general-purpose input signals) can be used to read data from 1/O ports.  Since these are
independent of motor control, they do not affect pulse output even during motor operation.  As seven
signals are provided for each channel, they can be used to input the alarm signal or positioning
completion signal from the motor driver unit. IN1 to IN4 can be switched to serve as the alarm input,
positioning completion, +SD input, and —SD input signals, respectively. The input logic can also be
changed by software.

ALM(Alarm input signal)

ALM is the input signal to detect the alarm signal from the motor driver. The input logic can be
changed by software.

INP(positioning completion signal)

INP is the signal to detect the positioning completion signal from the motor driver unit. ~The input
logic can be changed by software.

OUT1 to OUT3(General-purpose output signals)

OUT1 to OUTS3 (general-purpose output signals) can be used to write data to I/O ports. Since these are
independent of motor control, they do not affect pulse output even during motor operation.  As three
signals are provided for each channel, they can be used to output the hold-off signal or clear signals to
the motor driver unit. OUT1 to OUT3 can be switched to serve as the hold-off, alarm clear output, and
deviation counter clear output signals, respectively. The output logic can also be changed by software

H.OFF(Hold-off signal)

H.OFF is the signal output to the hold-off input of the motor driver unit. The output logic can also be
changed by software.

ALMCLR(alarm clear output signal), CNTCLR(deviation counter clear signal)

ALMCLR and CNTCLR are signals to output clear one-shot pulses to the alarm clear and deviation
counter clear inputs of the motor driver unit. The width of one-shot pulses (output logic changeable)
can be selected from among 100 psec, 1 msec, 10 msec, and 100 msec.
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4. Functions

P.COM(Plus common signal)

P.COM is the plus common signal for limit input signals (+LIM, -LIM, +SD, -SD) and general-purpose
input/output signals (IN1 to IN7, OUT1 to OUT3).

GND(Ground)

GNS is the ground line for pulse output signals (PCW, DCCW) and general-purpose output signals
(OUT1 to OUT3).

+5V(+5V Output)

+5V supplies power at +5 V from the +5V terminal on the PC to the external device. A maximum of 1
A can be supplied to the external device.
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a4 SMC-2P(PCI), SMC-4P(PCI)




4. Functions

Connecting the synchronization control connectors

The Board has synchronization control connectors (CN2 and CN3) to accept synchronization signal
cables for synchronous operations of two or more boards.

Connection method

For synchronous operations of two or more boards, connect them with synchronization signal cables.

Use a synchronization signal cable to connect the CN2 of a smaller ID board to the CN3 of the board
with a greater board 1D number.

R
)
Mﬂ”l’lm\”)\l}\l;\

7/,

Figure 4.2. Connection method of a cable
Master/slave configuration example

Cable connection un-connection connection connection un-connectionf
o|  Synchronous CN3 cN2 CN3 CN2
5 connector No.
%_ BoardID No. 1st sheet(ID = 0) 2nd sheet(ID = 1) 3rd sheet(ID = 2)
I
I
Channel No. CHO| CH1| CH2 | CH3 | CHO | CH1| CH2 | CH3 | CHO | CH1 | CH2 | CH3
Axis level No. 1 2 3 4 5 6 7 8 9 10 11 12
Configuration example 1| ™M M M M M M M M M
Configuration example 2| M S S S S S S S S S S S
M M S M S S M S S S
[ L ] L ] L ] L ]
Configuration example 3 = ‘é 2 ;.r_ ';-).
2 s 2 s 2
V] ] (O] O] V]

<Annotation>

- In the above table, M and S stand for master and slave, respectively.

- Axis level No. : Number assigned automatically by Initial Setup Utility

- Configuration example 1 : When all channels are independent

- Configuration example 2 : When all channels are in one group

- Configuration example 3 : Composite pattern

<Notes on setup>

- When two or more channels make up a group, set the channel with the lowest level number to the master (M).

Figure 4.3. Master/slave configuration example
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4. Functions

Motion control system

System configuration

Stepping motor Limit sensor
Servo motor

e

]
=0 ==lp=(

Xl

Driver unit Conversion cable/ \CCB-SMC1 PCB-96PS
SMC-2P(PCI)
o O

5.9 SMC-4P(PCI)
DC
DC Power Supply
Figure 4.4. System configuration
Table 4.1. Component features
Item Description
SMC-2P(PCI)
SMC-4P(PCl) When installed on the PC, this board generates pulses required for position control.

(Main board)

PCB-96PS .
. This cable connects the board to the CCB-SMC1.

(Option)

CCB-SMC1 This screw terminal is used to efficiently connect the devices (the board, driver unit,

(Option) DC power supply, limit sensor) required for position control. The screw terminal
can connect a four-axis motion control system alone.

Conversion cable The shape of the control connector of each driver unit is largely different depending

(User) on the manufacturer and type. A conversion cable must be prepared to connect
each driver unit to the CCB-SMC1.

Driver unit

(Motor maker) Motor and driver unit to be subject to motion control.

Stepping motor Available in various types by motor capacity, power-supply voltage, and motor

Servo motor shape. Select the ones that best fit your needs.

(Motor maker)

Limit sensor This sensor is installed at the forward/backward limit and origin limit positions.
(Switch maker) When a table is used in the system, the sensor is bundled with the table. For a
self-made system, use commercially available switches.

DC Power supply
Power supply to the CCB-SMC1. Use a 12- or 24-VDC power supply.

(Power supply maker)
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4. Functions

Signal correspondence between the board and driver unit

Table 4.2. Signal correspondence between the board and driver unit

Signal name Driver unit for Stepping motor Driver unit for Servo motor
PCW/DCCW CW/CCW(Command pulse input) CW/CCW(Command pulse input)
A+, A-, B+, B- - A+, A-, B+, B-(Encoder pulse input)

Z+, Z- Z+, Z-(Phase-Z output) Z+, Z-(Phase-Z output)
OuUT1 H.OFF(Hold-off input) SRV-ON(Hold-on input)
ouT2 RES(Alarm clear input) RES(Alarm clear input)

ouT3 C/S(Step angle selection) CL(Deviation counter clear input)
IN1 ALM(Alarm input) ALM(Alarm input)
IN2 INP(Positioning completion)
IN3 - RD(Servo ready output)
IN4 --- TGON(Motor rotation detection)
IN5, IN6, IN7 - ALC(Alarm code)
@ CONTEC

SMC-2P(PCI), SMC-4P(PCI)

a7



4. Functions

CONTEC
48 SMC-2P(PCI), SMC-4P(PCI)



5. About Software

5. About Software
CD-ROM Directory Structure

Readmej.html

\
|- Autorun.exe
|
|  Readmeu.html

|—APIPAC

| |—AIO

| | |[—DISK1
| | |[—DISK2
| (I .

| | [—DISKN
| [—AioWdm

| [-——CNT

| |—DIO

|

|

| |—WDM

| |—Win2000
| |—Win95

| —Readme

| —Release
| [—API_NT
| |—API_W95

| —UsersGuide

Installer Main Window

Version information on each driver (Japanese)
Version information on each driver (English)

Each installer

HELP file

Each INF file for OS

Readme file for each driver

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

Hardware User's Guide(PDF files)

©CONTEC
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5. About Software

About Software for Windows

The bundled CD-ROM “API Function Library Package API-PAC(W32)” contains the functions that
provide the following features:
- Function to easily set and control the position of the stepping motor or servomotor.

- Function to use Initial Setup Utility that provides a wizard to make complicated initial value setting
easier.

- Function to set and execute basic motor operations such as PTP and JOG operations.

- Function to easily set and execute motor control at high speed in a pre-designed operation pattern
using banks.

- Function to control multiple axes synchronously, capable of continuous interpolation of N axes.

For details, refer to the help file. The help file provides various items of information such as “Function

Reference”, “Sample Programs”, and “Q&A”.  Use them for program development and

troubleshooting.

Accessing the Help File

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

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

= (O 2 APLSMC(9RPCIWSS, NT Online Help

GrETIE Fle Ede Bockmak Options  Help

Corterts| e | Bock | Pud | Ewpn |
Contents
@ SmcSetReady
.
* -

Buising ey WFupose Sets up the device to be ready for basic mation
Sisieouction & ynopss )

CHAR “3zDevceMName,

BYTE bMotionType;

BEYTE bStanDir,

DWORD dwhet,

dwHet =8 dylszDenced: biotonType bStarDir),

(Wisual Basic)

Dim s200vceName  As Sting

Dim bMotionType  As Byle

D bStart e As Byle

Diim dhailet Az Long

dwRet =SmcSetResdy(szDeviceName bidationType bStanDin)

WEsameters szlceMame Speciy the deacy namy
biotionType Specifies the type of motor operation
tings 0,122

Aowe to origin
&lart direction for motor operation. This
pasamotor doss nt apply for PTP mation

bStanDir

Porglable settngs 0,1
=1 - Forward
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5. About Software

Using Sample Programs

Sample programs have been prepared for specific basic applications.

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

Use these sample programs as references for program development and operation check.
The sample programs are stored in \Program Files\CONTEC\API-PAC(W32)\Smc\Samples.

v projectBlaseiove - Microsaft Visual Basic [desizn]

Ble de Yew Project Fomst Debug Bun Query Diagram Iock gddine Windw teb

h-ME @ B0 e MEEEREN e s
|
Start Speed Irp=l
o7 Target Speed Ipps] o
]
b = Accel Rate [msfkpps] ~ 10G CHANGE = |'°'H"‘°“=||'°"" - = |
= Decel Fate Im=fkpps] . o 5 _j =
& ~ B Speed Ipps] ges lappeceance 8- 30
[— ek oo Eln..
Distance [pulse] s Colr OO
Iu E — Eicrder Style 2 - Sgable
] g TTiies aption BASEMONVE
- COMMENT ol lerControls  Trus
H ok ol True
foramttode 13- Copy Fen
orawzyie 0 Sold 2
(Name)
Fieturns the name used In code to ldentify an.
- L it
< > E:
Exic Sub
End TP -
End Sub ﬁ
=4 | LfJ
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5. About Software

Sample Programs - Examples

Basic operation
- BaseMove

Extended (bank) operation
- BankMIt :

at high speed.

- BankSpd

Control input and output
- Ctllo

Status monitor

Uses basic operation setting functions to perform basic motor operations.
Uses extended operation setting functions to perform PTP operations of three axes

Uses extended operation setting functions to perform variable-speed operation of
one axis.

Uses control signal setting functions to check control input/output signals.

- Status Uses the operation status get function to check the operation status.
Event operation
- Event Uses the event function to monitor operations by checking events.
[BaseMove] [BankMIt]
" 415001
Device Nama | BANKMOTION RS
PARAMETERS MOTION = SINGLE -
Start Speed [1005.000000  Inped oo WEESHITD s
Target Speed [I0S.000000 (o) . m m T fods Name 0502
Accel Rate  [@.008715 [t START
. s Imskppsl |~ jog cHANGE | HEP
Decel Rate  [100,002713 [ makppsl - STOP
SSpeed  [ws.ooo00  lopel b o
Sl STOP .
Distance 1000 loutsel Q EC:MMI &
COMMENT
oK HEWP
BT
[Ctllo] [Status]
CONTROL 10 ] ETATUS ]
Dovice Name [R50 Divice Mame [AX15_00
Controd 10 T o ours STATUS
L
Outpulss Count 0 lpukss
Cutput Data J J J
OFF [OFF [OFF Encoder Count 0 lpulsa]
INT INZ INZ [N INS ING INT Bank No ]
Input Data  TGFF [GFF [OFF [OFF [OFF [OFF [OFF Oufpulse Staus Puiss Stop
COMMENT Move Status Stop Maotion
ok Shop Status Normal Stop
ORE ALM =33 +35 -LIM +LIM
Limit Stahos OFF [OFF [OFF [OFF [ON [ON
HEL®
COMMENT
0K
HELP | BT |
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Uninstalling the Driver library

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

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

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

Select “CONTEC API-SMC(98/PC)xx” from the application list displayed, then click on the
[Add/Remove] button. Follow the on-screen instructions to uninstall the function libraries.

B Add or Remove Programs

[ B
. Currently installed programs: Sort by:
C';Janqe LN (1= CONTEC API-SMC(98,/PCINT Ver3.53 (Develop) Size P ~
emove
Programs

: 3 To change this pragram or from your compute Change| E. Change/Remove

add pew i) COMTEC API-SMC(98/PCIMT Wer3,53 (Runtime) 0.562MB
Programs

AddfRemave

Windows
Components

@ |

Set Program
Access and
Defaulks

Size:

B3
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6. About Hardware

6. About Hardware

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

For detailed technical information

For further detailed technical information (“Technical Reference” including the information such as an
1/0 map, configuration register, etc.), visit the Contec's web site (http://www.contec.com/support/) to
call for it.

Hardware specification

Tables 6.1 - 6.7 list the hardware specifications of the board.

Table 6.1. Common Section

Item Specification
SMC-2P(PCI) | SMC-4P(PCI)
Control target Stepping motor or servo motor driver unit(pulse train input type)
Number of axes to control | 2axes 4axes
Interrupt None
Device used PCL5014(Nippon Pulse Motor CO., LTD.)
1/0 address Any 16-byte boundary
Current consumption 5VDC 800mA Max. 5VDC 900mA Max.
Operating condition 0 - 50°C, 10 - 90% (no condensation)
Connecting distance 3m(Typ.)(depending on wiring environment)
PCI bus specification 32-bit, 33MHz, Universal key shapes supported *1*2
Dimension (mm) 176.41(L) x 106.68(H)
Connector used PCR-E96LMD or equivalent to it
[made by HONDA TSUSHIN KOGYO CO., LTD.]
Weight 120g |1309

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

*2  SMC-2P(PCI): If the board No. is 7157, PCI bus specification is 32bit, 33MHz, 5V.
SMC-4P(PCI): If the board No. is 7148A, PCI bus specification is 32bit, 33MHz, 5V.

Board Dimensions

| 176.41(L)
| 1

106.68(H

[mm]

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

Table 6.2.

Encoder Input Section

Item

Specification

Encode type

Incremental

Maximum counter value

FFFFFFFH(-134,217,728 to 134,217,727), 28bit

Input signal type

Single-phase input(UP/DOWN/Z)
Phase input(A/B/Z)

Input type High-speed opto-isolated input
Response frequency (Max.) 1MHz
Input resistance A, B:220Q

Z:510Q

Input ON current

5.0mA or more

Input OFF current

0.5mA or less

External circuit power supply |5 - 24VDC(+15%)

Table 6.3.

Limit Input Section

Item

Specification

Signal channel

3/ch(original point, Forward limit, Reverse limit)

Input signal name

ORG : Original input
+LIM : positive-direction stop input
-LIM : positive-direction stop input

Input logic ORG : Enables selecting the positive/negative logic by using the Software
+LIM, -LIM : Positive logic

Input type Opto-isolated input

Response time (Max.) [1msec

Input resistance 3kQ

Input ON current

3.4mA or more

Input OFF current

0.16mA or less

External circuit

power supply

12 - 24VDC(+15%)
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6. About Hardware

Table 6.4. General-purpose Input Section

Item

Specification

Signal channel

7lch

Input signal name

IN1/ALM : Alarm input, General-purpose input

IN2/INP : Positioning completion input, General-purpose input

IN3/+SD : Positive-direction deceleration stop input, General-purpose input
IN4/-SD : Negative-direction deceleration stop input, General-purpose input
IN5 : General-purpose input

IN6 : General-purpose input

IN7 : General-purpose input

Input logic

Enables selecting the positive/negative logic by using the Software

Input type

IN2 : High-speed Opto-isolated input

IN1, IN3 - [IN7: Opto-isolated input

Response time

IN2 : 1usec Max.
IN1, IN3 - IN7 : Imsec Max.

Input resistance

IN2 : 1.8kQ
IN1, IN3 - IN7 : 3kQ

Input ON current

IN2 : 5.0mA or more
IN1, IN3 - IN7 : 3.4mA or more

Input OFF current

IN2 : 0.5mA or less
INZ1, IN3 - IN7 : 0.16mA or less

External circuit

power supply

12 - 24VDC(+15%)

Table 6.5. Pulse Output Section
Item Specification
Pulse rate 0.1 - 1Mpps

Output signal name

PCW : Pulse/CW output
DCCW : Direction/CCW output

Output system

2 Pulse types(pulse for positive/negative direction) or the common pulse

type(pulse signal/directional signal)

Signal specification

Non-isolated open collector output
(Enables selecting the positive/negative logic by using the Software)

Response time

1usec Max.

Rated output current

100mA Max. per pin

Rated output
withstanding voltage

35VDC Max.
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Table 6.6. Clear Pulse Output Section

Item

Specification

Output signal name

OUT2/ALMCLR : Alarm clear output
OUTB3/CNTCLR : Deviation counter clear output

Output clear pulse
width

Select one of 100psec, 1msec, 10msec and 100msec.

Output system

2 Pulse types(pulse for positive/negative direction) or the common pulse
type(pulse signal/directional signal)

Signal specification

Non-isolated open collector output
(Enables selecting the positive/negative logic by using the Software)

Response time

1lusec Max.

Pulse width error

Within +1psec

Rated output current

100mA Max. per pin

Rated output
withstanding voltage

35VDC Max.

Table 6.7.

General-purpose Output Section

Item

Specification

Output signal name

OUT1/H.OFF : General-purpose output
OUT2/ALMCLR : General-purpose output
OUTB3/CNTCLR : General-purpose output

Output system

2 Pulse types(pulse for positive/negative direction) or the common pulse
type(pulse signal/directional signal)

Signal specification

Non-isolated open collector output
(Enables selecting the positive/negative logic by using the Software)

Response time

1lusec Max.

Rated output current

100mA Max. per pin

Rated output
withstanding voltage

35VDC Max.
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6. About Hardware

Block Diagram

N ::_:}General purpose'

vl . [

Transistor l.O.UEEU.t _______ )

— o y ::>: Pulse output i
[ Sttt

K :: Motor controller <:I Counter input H
)

PCL5014 1 becccccccaaa

' T T )
<:: Opto-isolated <::‘ Limit input :

< <:j General -purpose}
wnput__ )

:"> General-purpose!
[}
Transistor :.Q.u..tBHt. ...... 1
—— ] cH1 [ : >I Pulse output !
[
/\_
k Motor controller K <:j Counter mput:
PCL5014 | |} | 4 beeccccccee-- i
k.1 Opto-isolated <::‘ Limitinput !
L H
< C:General purpose'
Talnput____
reee—-——— = = -
3 +J Control circuit I '> : IG(-:'neral purposel
o FPGA Transistor L putedt
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a
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Motor controller Counter |nput.
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Motor controller
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N
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:

= NS nchronized }
< e

SMC-2P(PCI)  } '==tSceeean .'
SMC-4P(PCI) :
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Figure 6.1. Block Diagram
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