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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 

-  Module (SMC-2DL-FIT) ...1 

- First Step Guide … 1 

- CD-ROM [F&eIT Series Setup Disk] *1…1 

-  Interface connector plug ...4 

*1 The CD-ROM contains various software and User’s Guide (this manual) 
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Copyright 
Copyright 2010 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 
F&eIT is a registered trademark or trademark of CONTEC CO., LTD. MS, Microsoft and Windows 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 
This chapter provides information you should know before using the product. 

About the Module 
This product is a module (a device module) for expansion to increase the function of positioning the 
stepping motor and (a pulse-train input type) the servo motor to various controllers.  
The product is used in combination with the motion control module 
Use it by connecting with micro controller unit < CPU-SBxxx-FIT>*1. 

This product can control up to two axes alone. 
This product has the functions for positioning, origin return, linear interpolation, and for S-curve 
acceleration and deceleration, capable of multi-axial linear interpolation and speed/position overriding.  
This product covers a wide range of applications including semiconductor equipment, test instruments, 
multi-axis robots, and X-Y robots. 
Using the bundled CD-ROM driver library [API-SBP(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++. 
By reading this manual carefully, please build a system by creating applications programs, setting the 
switches, and connecting the module to external devices. 

 
*1 This module is available in different product models.  As for xxx is the object after 303 series. 

This is applicable to the rest of this document. 

Features 
- Capable of each -axis independent control and pulse output up to 9.8Mpps 
Control for up to 2 axes and motor control pulse output up to 9.8Mpps are available. 
Command pulse for motor control supports common pulse, independent pulse and 90°C phase difference 
pulse. 

- Capable of controlling the jogging at fixed speed or by linear/S-curve acceleration and deceleration, 
positioning, and origin returning 

Carrying a motor control IC in the PCL6100 series from Nippon Pulse Motor Co., Ltd., capable of 
controlling jogging, positioning, origin returning, synchronization control and linear interpolation 

- Provided with various input/output formats enabling connection to an encoder input circuit as well as 
pulse output circuit. 

Encoder input circuits can be connected with differential output, TTL level output, and open-collector 
output.  Pulse output circuits can be connected with differential input, opto-coupler and TTL level input. 

- With the two-axis synchronization control function, capable of aligning the timing for operation start 
and end 

Synchronization control of two-axis simultaneous start/stop control, linear interpolation operation is 
available. 

- Capable of speed and position overriding 
Capable of changing the speed and target position during operation 
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- Comparator circuits allowing the set value and counter value to be compared 
A pair of comparator circuits are provided for each axis, allowing the set value and counter value to be 
compared with each other.  They also allow signals to be output while comparator conditions are met. 

- Provided with seven general-purpose input pins, three general-purpose output pins per axis and limit 
input three channels/axis 

Seven general-purpose inputs are provided for each axis, five of which are also available as alarm, 
positioning completion, deceleration stop, counter latch, and positioning start inputs.  Logic can be 
changed by software. 

Three output pins are provided for each axis.  The output signals can be switched among alarm clear 
output, driver deviation clear output and comparator output by the software.  Logic can be changed by 
software. 

Origin input, + direction end limit input and -direction end limit input are prepared in 
each axis.  
- A rotary switch allows you to set device IDs, making it easy to keep track of device numbers. 

- Like other F&eIT series products, the module has a 35mm DIN rail mounting mechanism as 
standard.  A connection to a controller module can be effected on a lateral, stack basis in a unique 
configuration, which permits a simple, smart system configuration without the need for a backplane 
board. 
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Functions and control method by controller connected 
This product can be connected to various controllers. 

 

Supported controllers 

Microcontroller Unit  : CPU-SBxxx-FIT 

 
There are control methods such as the I/O address map control and the Windows driver API-SBP(W32) 
control. 
 

Control using the I/O address map 
When connected to the CPU-SBxxx-FIT, the module can receive I/O instructions directly from the 
controller module.  For details, see Chapter 4 “Using the I/O Address Map”. 

Control via the Windows driver 
For the functions and settings available when using the Windows driver, refer to the reference manual 
and online help for each module. 

 
 

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

Windows version of motion control driver API-SMC(WDM) 
[Refer to the driver library API-SBP(W32) in attached CD-ROM F&eIT Series Setup Disk.] 

The API-SMC(WDM) is the Windows version driver library software that provides products in the form of Win32 API 
functions (DLL).  Various sample programs such as Visual Basic and Visual C++, etc and diagnostic program useful 
for checking operation is provided. 

< Operating environment > 
OS  Windows XP 
Adaptation language Visual C++ .NET, Visual C# .NET, Visual Basic .NET, Visual C++, Visual Basic 
You can download the updated version from the CONTEC’s Web site (http://www.contec.com/apipac/).  For more 
details on the supported OS, applicable language and new information, please visit the CONTEC’s Web site. 

 



1. Before Using the Product 

   
4 SMC-2DL-FIT 

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 One-Year Warranty 
CONTEC F&eIT products are warranted by CONTEC CO., LTD. to be free from defects in material and 
workmanship for up to one year 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.   
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Safety Precautions 
Understand the following definitions and precautions to use the product safely. 

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

DANGER  DANGER indicates an imminently hazardous situation which, if not avoided, will 
result in death or serious injury. 

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. 

Handling Precautions 
CAUTION  

 
- Do not modify the module.  CONTEC will bear no responsibility for any problems, etc., resulting 

from modifying this module. 
- Do not use or store the module in a hot or cold place, or in a place that is subject to severe 

temperature changes. 
(Operating temperature range: 0 - 50°C) 

- Do not use or store the module in a place subject to direct sunlight or near a heating device, such as 
a stove. 

- Do not use or store the module in a dusty or humid place. 
(Operating humidity range: 10 - 90%RH, no condensation) 

- As this module contains precision electronic components, do not use or store it in environments 
subject to shock or vibration. 

- Do not use or store the module near equipment generating a strong magnetic field or radio waves. 
- If you notice any strange odor or overheating, please unplug the power cable immediately. 
- In the event of an abnormal condition or malfunction, please consult the dealer from whom the 

module was purchased. 
- To avoid electric shock, please do not touch the module with a wet hand. 
- Do not open the module casing.  CONTEC will disclaim any responsibility for module whose casing 

has been opened. 
- Do not strike or bend the module.  Doing so could damage the module. 
- To prevent contact malfunction, please do not touch the metallic pins on the external module 

connector. 
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- The module contains switches that need to be properly set.  Before using the module, please check 
its switch settings. 

- To avoid malfunction, please do not change the module switch settings in an unauthorized manner. 
- Do not connect the device module to the controller module already energized.  To avoid malfunction, 

please be sure to turn off the control module before connecting the device module to it. 
- Please confirm the electric power is enough for all the mounted products that supplied from the 

power supply of the controller module. 
Insufficiently energized products 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 this product continuously, be sure to read the manual and 
understand the contents. 

- 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. 

- If you use this product in a noisy environment, attach the ferrite core to stabilize the operation. 
- Regarding “FCC PART 15 Class A Notice” 

The ferrite core must be installed in the following each cable so that this product may suit the 
above-mentioned standard. 

Port Name Maker Turn Number
Interface connector 
(SMC-2DL-FIT side) E04SR301334 SEIWA 1 1 

Interface connector 
(Connected equipment side) E04SR311835F SEIWA 1 2 

Image diagram 

 

 

FCC PART 15 Class A Notice 

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in commercial
environment.
This equipment generates, uses, and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause harmful
interference at his own expense.

NOTE

Change or modifications not expressly approved the manufacturer can void the user's
authority to operate this equipment.

WARNING TO USER

 

Ferrite core 

Cable TURN : 1 
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Environment 
Use this product in the following environment.  If used in an unauthorized environment, the module may 
overheat, malfunction, or cause a failure. 

Operating temperature 

0 - 50ºC 

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. 

 

Storage 
When storing this product, keep it in its original packing form. 

(1) Put the module 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. 
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Disposal 
When disposing of the product, follow the disposal procedures stipulated under the relevant laws and 
municipal ordinances. 
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2. Setup 
This chapter explains how to set up this product. 

 

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 Module under Windows 

Using the Driver library API-PAC(W32) 
The procedure from beginning of the application program development is explained in "driver library 
API-SBP(W32)" in attached CD-ROM [F&eIT Series Setup Disk] 

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 Module 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 
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Using the Module under an OS Other than Windows 
For using the module 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 
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Step 1 Installing the Software 
This section describes how to install the API function libraries. 

Please install the driver library from CD-ROM of attached F&eIT Series SetUp Disk before 
implementing hardware on the micro controller unit. 

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. 

CAUTION  
 

 Please add on CD-ROM drive when the controller being used does not have a CD-ROM drive by 
default. 

 

Start of installation program 
(1) Set CD-ROM F&eIT Series SetUp Disk to the computer. 

(2) Html starts when CD is inserted. Or, the "Autorun.exe" in attachment CD is started. 

(3) Click "top page of driver library API-SBP(W32) for microcontrollers" from "3. Software". 

(4) As Html starts, click "Please click here to install the API-SMC(WDM) execution environment only" 
from "5. Installation".  

 Moreover, even if \APISBP\ApiSbp\APIPAC\INF\WDM\Smc\Setup.exe is executed, it is similar. 

(5) The following screens are displayed on the PC screen.  Select "next". 
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(6) Agree to the licensing agreement and click [next]. 

  
(7) Click [finish]. 

  
 

CAUTION  
 

 Before installing the software in Windows XP log in as a user with administrator privileges. 
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Step 2 Setting the Hardware 
The setting of the module is explained here. 

This product has some switches and jumper to be preset. 
Check the on-product switches and jumpers before plugging this product into an expansion slot. 
This product can be set up even with the factory defaults untouched.  You can change this product 
settings later. 

Parts of this product and Factory Defaults 
Figure 2.1. shows the names of major parts on this product. 
Note that the switch setting shown below is the factory default. 

 
Figure 2.1. Component Locations 
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Setting a Device ID 
The controller module distinguishes and keeps track of the modules that are connected to it by assigning 
device IDs to them.  Each module, therefore, should be assigned a unique ID. 

A Device ID can be assigned in a 0 - 7 range, so that a maximum of eight modules can be distinguished. 

The factory setting for the Device ID is [0]. 

In addition, the upper limit of the power supply from bus of this product is five.  Moreover, if all the 
modules used use interrupt, the upper limit is three according to the restriction of bus specification. 
When using API-SMC(WDM), the upper limit is three since interrupt is used. 

Setup Method 

A Device ID can be set by turning the rotary switch that is located on the module face. 
A Device ID can be assigned by turning the switch. 

Device
ID

04 04

6

2

5
13

7

Factory setting:
(Device ID = 0)

 
Figure 2.2. Setting a Device ID 
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Step 3 Installing the Hardware 
For using an expansion module under Windows, you have to let the OS detect the I/O addresses and IRQ 
to be used by the board.  The process is referred to as installing the hardware. 

Please install one by one by all means when using plural modules. 

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

CAUTION  
 

- The I/O address that the module uses is fixed according to Device ID.  Please confirm the available 
resource of PC beforehand before installation. 

- Please confirm the details of I/O address to be used at the head of I/O address item in Chapter 4. 
The interrupt level that the module uses is either IRQ5, 7 or 9.  Please confirm the available resource of 
PC beforehand before installation. 

 

When Using API-SMC(WDM) 
(1) Click "Add Hardware" of "Control Panel”.  Click "Next" in "Welcome to the Add Hardware 

Wizard". 
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(2) Choose "Yes, I have already connected the hardware" for "Have you already connected this hardware to your 
computer?", and select "Next". 

  

(3) A list of installed hardware is displayed. Choose "Add a new hardware device" in the lowest line and 
click "Next". 
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(4) Choose "Install the hardware that I manually select from a list (Advanced)" for "What do you want the 
wizard to do?", and choose "Next". 

  

(5) Choose "Show All Devices" for "Common hardware types", and click "Next". 
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(6) Choose "CONTEC" from Manufacturer and "SMC SMC-2DL-FIT" from Model, and click "Next". 

  

(7) Confirm that "SMC SMC-2DL-FIT" is listed in hardware installation, and click "Next". 

CAUTION  
 

 The following menu shows in the Windows XP Embedded system. 
Please specify the folder. 

 \APISBP\ApiSbp\APIPAC\INF\WDM\Smc\i386 

 
 Click "Finish" for "Completing the Add Hardware Wizard". 
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(8) Start up device manager. Please choose "System" from "My Computer"-"Control Panel", and 
choose Tab "Device Manger".  
(Right click button of "My Computer", the program can also be applied.) 
Choose " SMC SMC-2DL-FIT ", the property will be displayed by right click. 
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(9) Click "Resource" tab of Property.  Then click "Set Configuration Manually".. 

 
(10) Choose and click "IRQ" from "Resource Type" of "Resource Settings". 
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(11) Click button circled in red and set it in the value that is displayed "No conflicts".  Choose either of 
the interrupt among "05" "07" "09" that is not in use and click "OK". 

 
(12) Please refer to "Using the I/O address map" of Chapter 4, and choose the I/O address to use among 

"Setting based on". 
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(13) Click "OK" again.  It will be required to restart OS, restart the OS. 

 
(14) After reboot, the installation of hardware is finished. 
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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. 

Setting the device name 

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

  

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

 

 

* The name of the module  
   you have just added is  
   displayed. 
   - SMC-2DL-FIT 
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(3) The property page for the device opens. 
Enter the device name in the common settings tab page and then click [OK]. 
The device name you set here is used later when programming. 

  

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

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

 

You have now finished installing the initial setting of Software. 

 

 

 

* The name of the module 
   you have just added is  
   displayed. 
   - SMC-2DL-FIT 
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Step 5 Checking Operations with the Diagnosis 
Program 
Use the diagnosis program to check that the module 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 module and driver software. 
For Quick Check, the program checks the module resources for validity.  The resources include the I/O 
addresses, interrupt level (IRQ) and sync signal. 

For Detail Check, the program checks the connections of the motor control module, 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, Control Signals Input/Output and Pulse Signals Output. 

Check method 
Perform the input/output test and check the execution environment with the driver unit connected. 
This module should be checked with the factory defaults. 
For direct connection to this module, see Chapter 3 “External Connection”. 

Connection diagram 

The connection diagram is shown below. 

As to details of the connection, please refer to Chapter 3 "Connection of output signal" - "pulse output 
circuit". 

<Pulse output> 

 

Figure 2.3. Connection diagram  < 1 / 2 > 
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<Limit input> 

 

Figure 2.3. Connection diagram  < 2 / 2 > 
As to details, please refer to Connection limit input / General-purpose input / Control input circuit of 
input signal in Chapter 3. 
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Using the Diagnosis Program 
Starting the Diagnosis Program 
Click the [Diagnosis] button on the device property page to start the diagnosis program. 

 

Checking for motor control 
(1) Select the name of the axis you want to diagnose, then click on the [Execute Initial Setup Utility] 

button to execute Quick Check. 

  

* The name of the module 
   you have just added is  
   displayed. 
   - SMC-2DL-FIT 
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 To execute Detail Check, click on the [Next] button.  Otherwise, click on the [Back] or [Cancel] 
button. 

  

(2) Check/mask each signal. 
When the alarm (ALM) 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. 
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(3) Simple operation is performed. 
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Setup Troubleshooting 

Symptoms and Actions 

Data input or output does not operate correctly 

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

- Is there a problem with the device settings, wiring, or similar? Check the I/O setting of motor driver 
unit and limit sensor for validity. 

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

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

- Check the return values of the API functions. 

- Refer to the source code for the sample programs. 

The OS does not boot correctly or does not detect the device correctly. 

Refer to the "Troubleshooting" section of API-SMC(WDM) HELP. 

If your problem cannot be resolved 
Contact your retailer. 
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3. External Connection 
Interface Connector 

How to Connect an Interface Connector 
When connecting the module to an external device, you can use the supplied connector plug.   
During wiring, insert the wire while pushing an orange button of the connector plug after strip about 
9-10mm coating part of the wire.  Once unloosen the orange button after the insertion, the wire is fixed. 
The appropriate wire is AWG24 - It is 16. 

 

Figure 3.1. Connecting an Interface Connector and Connectors That Can Be Used 

CAUTION   

 Removing the connector plug by grasping the cable can break the wire. 

 



3. External Connection 

   
32 SMC-2DL-FIT 

Signal Layout on the Interface Connector 
The Module can be connected to an external device using a 18-pin connector that is provided on the 
Module face. 

The signal arrangement of axis 1 and axis 2 is the same. 
Terminal 

number 

Signal  
name 

Content 
Terminal 

number

Signal  
name 

Content 

 AXIS No.1      
 18 P-COM Plus common  36 P-COM Plus common 

 17 IN1/ALM General-purpose 
input1/Alarm input 

 35 DIR+/CCW+ Direction/CCW 
output+ 

 16 IN2/INP General-purpose 
input2/Positionig input 

 34 DIR-/CCW- Direction/CCW 
output- 

 15 IN3/SD General-purpose 
input3/Slow down input 

 33 OUT+/CW+ Pulse/CW output+

 14 IN4/LTC General-purpose 
input4/counter latch input 

 32 OUT- /CW- Pulse/CW output-

 13 IN5/PCS 
General-purpose 

input5/positioning 
operation start input 

 31 Reserve  

 12 P-COM Plus common  30 Reserve  

 11 IN6 
General-purpose 

input6 
 29 Reserve  

 10 IN7 
General-purpose 

input5/positioning 
operation start input 

 28 Reserve  

 09 ORG Origin input  27 Reserve  
 08 +LIM Positive-direction limit  26 Reserve  
 07 -LIM Negative-direction limit  25 Reserve  

 06 A+ 
Encoder phase A 

input+ 
 24 Reserve  

 05 A- 
Encoder phase A 

input- 
 23 OUT3 

General-purpose 
output3 

 04 B+ 
Encoder phase B 

input+ 
 22 OUT2 

General-purpose 
output2 

 03 B- 
Encoder phase B 

input- 
 21 OUT1 

General-purpose 
output1 

 02 Z+ 
Encoder phase Z 

input+ 
 20 GND Power ground input 

(common to internal GND)

 

 01 Z- 
Encoder phase Z 

input- 
 19 GND Power ground input 

(common to internal GND)

Figure 3.2. Pin Assignments of Interface Connector <1/2> 
 
         



 3. External Connection  

   

SMC-2DL-FIT 33 

 
Terminal 

number 

Signal  
name 

Content 
Terminal 

number

Signal  
name 

Content 

 AXIS No.2     
 18 P-COM Plus common 36 P-COM Plus common 

17 IN1/ALM General-purpose 
input1/Alarm input 35 DIR+/CCW+ Direction/CCW 

output+ 

16 IN2/INP General-purpose 
input2/Positionig input 34 DIR-/CCW- Direction/CCW 

output- 

15 IN3/SD General-purpose 
input3/Slow down input 33 OUT+/CW+ Pulse/CW output+ 

14 IN4/LTC General-purpose 
input4/counter latch input 32 OUT- /CW- Pulse/CW output- 

13 IN5/PCS 
General-purpose 

input5/positioning 
operation start input 

31 Reserve  

12 P-COM Plus common 30 Reserve  

11 IN6 
General-purpose 

input6 
29 Reserve  

10 IN7 
General-purpose 

input5/positioning 
operation start input 

28 Reserve  

09 ORG Origin input 27 Reserve  
08 +LIM Positive-direction limit 26 Reserve  
07 -LIM Negative-direction limit 25 Reserve  

06 A+ 
Encoder phase A 

input+ 
24 Reserve  

05 A- 
Encoder phase A 

input- 
23 OUT3 

General-purpose 
output3 

04 B+ 
Encoder phase B 

input+ 
22 OUT2 

General-purpose 
output2 

03 B- 
Encoder phase B 

input- 
21 OUT1 

General-purpose 
output1 

02 Z+ 
Encoder phase Z 

input+ 
20 GND Power ground input 

(common to internal GND) 

 

01 Z- 
Encoder phase Z 

input- 
19 GND Power ground input 

(common to internal GND) 

Figure 3.2. Pin Assignments of Interface Connector <2/2> 
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Connecting Output Signals 

Pulse output circuit (CW, CCW) 
Pulse output circuit on this product is illustrated below.  The signal output is a differential line-driver 
output. 

Connection with the differential input 

 
Figure 3.3. Pulse output circuit (Connection with the differential input) 

CAUTION  
 

- Please use the twisted-pair cable that does the shield processing as a noise measures when 
connecting it with the differential input. 

 

Connection with the opto-coupler input (When the driver unit guarantees the connection with the 
differential output) 

 

Figure 3.4. Pulse output circuit (connection with the opto-coupler input) 
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Connection with the opto-coupler input 

 

Figure 3.5. Pulse output circuit (connection with the opto-coupler input) 

Connection with TTL level input 

 

Figure 3.6. Pulse output circuit (connection with the TTL level input) 

CAUTION  
 

- The pulse output part of this product outputs the voltage by 2.5V or more at the High level output, 
and outputs the voltage of 0.5V or less at the Low level output. When connecting with the 
photo-coupler input or the TTL level input, please connect it after confirming the specification in the 
pulse input part of the driver unit operates by the above-mentioned voltage. In addition, please insert 
a current-limiting resistor according to the allowable current and drive current of the connected 
input circuit.  

- To prevent the circuit from malfunctioning due to noise, wire it as far away from other signal lines 
and noise sources as possible. 
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Control signal/general-purpose signal output circuit(OUT1 - 

OUT3, ERC, CP1, CP2) 
Output circuit of each output signal on this product is illustrated below.  The signal output is an  
open-collector output.  A ground wire must therefore be connected for driving. 

 

Figure 3.7. Output circuit 



 3. External Connection  

   

SMC-2DL-FIT 37 

Connecting Input Signals 

Encoder input circuit 
Encoder input circuit on this product is illustrated below.  The signal input is a differential input capable 
of connecting a line driver output, TTL level output and open-collector output. 

Connection with the differential output 

 
Figure 3.8. Encoder input circuit 

CAUTION  
 

- Please use the twisted-pair cable that does the shield processing as a noise measures when 
connecting it with the differential output. 

- When connecting to the differential output, the noise countermeasure can be achieved by putting 
terminal resistance. In such cases, please mount resistance of 100-150 Ω (above 0.5W) in parallel 
between +/- of the signal A, B, Z. 
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Connection with the TTL level output 

 

Figure 3.9. Encoder input circuit 
 

CAUTION  
 

- When connecting TTL level output signals, please do not insert a terminating resistor with reference 
to "Setting the Terminating Resistor in chapter 2".  When inserted with a terminating resistor 
(factory setting), this product may malfunction, overheat, or causes a failure. 

- Restrict the use of cables to 1.5m for the TTL level output. 

- To prevent the circuit from malfunctioning due to noise, wire it as far away from other signal lines 
and noise sources as possible. 
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Connection with the open-collector output 

 

Figure 3.10. Encoder input circuit 

CAUTION  
 

- When connecting open-collector output signals, please do not insert a terminating resistor with 
reference to "Setting the Terminating Resistor in chapter 2".  When inserted with a terminating 
resistor (factory setting), this product may malfunction, overheat, or causes a failure. 

- Restrict the use of cables to 3m for the open-collector output. 

- To prevent the circuit from malfunctioning due to noise, wire it as far away from other signal lines 
and noise sources as possible. 
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Limit input/general-purpose input/control input 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 (sink type).  To drive the limit input/ 
general-purpose input/control input block, therefore, an external power supply is required  
at +12 - +24 V. 

 
* Input pin is IN1 - IN7, +LIM, -LIM, ORG. 

Figure 3.11. Limit input/general-purpose input/control input circuit 
 



 3. External Connection  

   

SMC-2DL-FIT 41 

Connection Examples 
Given below are practical examples of connection of this product that outputs pulses by the independent 
pulsing method to motor drivers.  These examples show the connections through axis1. 

Example of Connection to driver unit (Σ  II Series) for Servo motor 

 

* Please connect the shield line of the cable to F.G ( frame ground) of the controller 

Figure 3.12. Example of Connection to driver unit (Σ II Series) for Servo motor 
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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: 

 

Figure 3.13. 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. 
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4. Using the I/O Address Map 
Starting I/O Address 
When connected to a CPU-SBxxx-FIT, the Module can directly receive I/O commands from the 
controller module.  Depending on how the Device ID is set, the I/O addresses indicated below will be 
used exclusively by the Module. 

Because the address bus on which I/O address space is allocated is not fully decoded in 16 bits, four 
starting I/O addresses exist for each Device ID. 

If the Device ID is set to 0h, one of the four addresses (0800h, 0840h, 0880h, or 08C0h) will be used as 
a starting I/O address. 

 

Table 4.1.  List of Starting I/O Addresses 
ID No. Occupied I/O address 

0 0800h - 081Fh(recommended) 0840h - 085Fh 0880h - 089Fh 08C0h - 08DFh 
1 1800h - 181Fh(recommended) 1840h - 185Fh 1880h - 189Fh 18C0h - 18DFh 

2 2800h - 281Fh(recommended) 2840h - 285Fh 2880h - 289Fh 28C0h - 28DFh 
3 3800h - 381Fh(recommended) 3840h - 385Fh 3880h - 389Fh 38C0h - 38DFh 
4 4800h - 481Fh(recommended) 4840h - 485Fh 4880h - 489Fh 48C0h - 48DFh 
5 5800h - 581Fh(recommended) 5840h - 585Fh 5880h - 589Fh 58C0h - 58DFh 
6 6800h - 681Fh(recommended) 6840h - 685Fh 6880h - 689Fh 68C0h - 68DFh 
7 7800h - 781Fh(recommended) 7840h - 785Fh 7880h - 789Fh 78C0h - 78DFh 

 

For detailed specifications on the I/O space that is managed by the controller module, see the controller 
module manual. 

 

CAUTION   

 When using CPU-SB30 Series, according to the resource restrictions the I/O address: 08xxh and 
48xxh cannot be used.  When using Device ID "0" or "4" of the device module, the I/O address is 
09xxh and 49xxh. 
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List of I/O Address Maps 
SMC-2DL-FIT 

Starting 
I/O D7 D6 D5 D4 D3 D2 D1 D0 

Input Products Category FPGA Revision ID 
+0 

(00h) 0 1 1 0 Rivision 
Data (3) 

Rivision
Data (2)

Rivision
Data (1)

Rivision
Data (0)

 Serial Number 
+1 

 (01h) 0 0 0 0 0 0 0 0 

 Interrupt ID 
+2 

(02h) Enable Status 0 0 0 IRQ 9 IRQ 7 IRQ 5 

Reserve +3 
(03h) Res. Res. Res. Res. Res. Res. Res. Res. 

 Reserve 
+4 

(04h) 
Res. Res. Res. Res. Res. Res. Res. Res. 

Reserve +5 
(05h) Res. Res. Res. Res. Res. Res. Res. Res. 

+6 
(05h) 

 

Reserve 

General Input  Axis1 +8 
(08h) 0 I-7Ax I-6Ax I-5Ax I-4Ax I-3Ax I-2Ax I-1Ax 

General Input  Axis2 +9 
(09h) 0 I-7Ay I-6Ay I-5Ay I-4Ay I-3Ay I-2Ay I-1Ay 

Output loopback +10 
(0Ah) 0 0 0 0 0 O-3Ax O-2Ax O-1Ax 

Output loopback +11 
(0Bh) 0 0 0 0 0 O-3Ay O-2Ay O-1Ay 

On-board system timer / count data +12 
(0Ch) DAT07 DAT06 DAT05 DAT04 DAT03 DAT02 DAT01 DAT00 

On-board system timer / count data +13 
(0Dh) DAT15 DAT14 DAT13 DAT12 DAT11 DAT10 DAT09 DAT08 

On-board system timer / count data +14 
(0Eh) DAT23 DAT22 DAT21 DAT20 DAT19 DAT18 DAT17 DAT16 

On-board system timer / count data +15 
(0Fh) DAT31 DAT30 DAT29 DAT28 DAT27 DAT26 DAT25 DAT24 

Main status (axis 1) +16 
(10h) SSC1 SSC0 SINT SERR SEND SENI SRUN SSCM 

Main status (axis 1) +17 
(11h) 0 SPRF SEOR 0 0 0 SCP2 SCP1 

Sub status (axis 1) +18 
(12h) 0 0 0 CP2x CP1x 0 0 0 

Sub status (axis 1) +19 
(13h) SSD SORG SMEL SPEL SALM SFC SFD SFU 

O-xxx is provided for output data read-back purposes. 

Figure 4.1. Input Port  <1/2> 
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Starting 
I/O D7 D6 D5 D4 D3 D2 D1 D0 

Input buffer 0 (axis 1) +20 
(14h) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Input buffer 0 (axis 1) +21 
(15h) Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

Input buffer 1 (axis 1) +22 
(16h) Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

Input buffer 1 (axis 1) +23 
(17h) Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

Main status (axis 2) +24 
(18h) SSC1 SSC0 SINT SERR SEND SENI SRUN SSCM 

Main status (axis 2) +25 
(19h) 0 SPRF SEOR 0 0 0 SCP2 SCP1 

Sub status (axis 2) +26 
(1Ah) 0 0 0 CP2y CP1y 0 0 0 

Sub status (axis 2) +27 
(1Bh) SSD SORG SMEL SPEL SALM SFC SFD SFU 

Input buffer 0 (axis 2) +28 
(1Ch) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Input buffer 0 (axis 2) +29 
(1Dh) Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

Input buffer 1 (axis 2) +30 
(1Eh) Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

Input buffer 1 (axis 2) +31 
(1Fh) Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

O-xxx is provided for output data read-back purposes. 

Figure 4.1. Input Port  <2/2> 
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Starting 
I/O D7 D6 D5 D4 D3 D2 D1 D0 

Output Chip/Specifying axes / running and / or controlling commands 
+0 

(00h) COMMAND 

Chip/Specifying axes / running and / or controlling commands +1 
 (01h)    0 0 0 SELy SELx 

Interrupt ID +2 
(02h) Enable 0 0 0 0 IRQ 9 IRQ 7 IRQ 5 

Reserve +3 
(03h) Res. Res. Res. Res. Res. Res. Res. Res. 

Output buffer 0 +4 
(04h) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Output buffer 0 +5 
(05h) Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

Output buffer 1 +6 
(06h) Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

Output buffer 1 +7 
(07h) Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

+8 
(08h) 

 

N/A 

Output group +10 
(0Ah) 0 3Ax 2Ax 1Ax 0 3Ax 2Ax 1Ax 

Output group +11 
(0Bh) 0 3Ay 2Ay 1Ay 0 3Ay 2Ay 1Ay 
+12 

(0Ch) 

 

N/A 

Specifying axes / running and / or controlling commands (axis 1) +16 
(10h) COMMAND 

Specifying axes / running and / or controlling commands (axis 1) +17 
(11h) 0 0 0 0 0 0 SELy SELx 
+18 

(12h) 

 

N/A 

Output buffer 0 (axis 1) +20 
(14h) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Output buffer 0 (axis 1) +21 
(15h) Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

Output buffer 1 (axis 1) +22 
(16h) Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

Output buffer 1 (axis 1) +23 
(17h) Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

Figure 4.2. Output Port 
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Starting 
I/O D7 D6 D5 D4 D3 D2 D1 D0 

Specifying axes / running and / or controlling commands (axis 2) +24 
(18h) COMMAND 

Specifying axes / running and / or controlling commands (axis 2) +25 
(19h) 0 0 0 0 0 0 SELy SELx 
+26 

(1Ah) 

 

N/A 

Output buffer 0 (axis 2) +28 
(1Ch) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Output buffer 0 (axis 2) +29 
(1Dh) Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

Output buffer 1 (axis 2) +30 
(1Eh) Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

Output buffer 1 (axis 2) +31 
(1Fh) Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

Figure 4.2. Output Port 
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Specifications Common to F&eIT Products 
The input area of the head I/O address +0h- +2h is a common map to all modules of the F&eIT series. 

Product Information 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Input Product Category Rivision Data 

+0 
(00h) 

0 1 1 0 
Revision 

Data3 
Revision

Data2 
Revision

Data1 
Revision

Data0 
 Product ID Number 

+1 
(01h) 

0 0 0 0 0 0 0 0 

 Interruput Status 

+2 
(02h) 

Enable(0) Status(0) 0 0 0 
IRQ 9 

(0) 
IRQ 7 

(0) 
IRQ 5 

(0) 

Figure 4.3. Product Information 
- Revision Data [D3 - D0]: 
 This is product update information, subject to change without notice, that is managed by CONTEC.   

- Product Category [D7 - D4]: 
 This is a module function classification code.  The code of SMC-2DL-FIT is "6h".  

Table 4.2.  Product Category 
Code Function 

0 Bus expansion 

1 Digital input-output 
2 Analog input-output 
3 Counter 

4 Serial communications 
5 GPIB 
6 Motion control 

7-F Reserved 

 
- Products ID Number [D7 - D0]: 

 This is the product ID within the same product category. 
 SMC-2DL-FIT : 0h 
 

Following are examples of initialization coded in high-level languages: 

Microsoft C    Microsoft QBASIC 

ProductID = inp(PORT0+0x01);  ProductID = INP(PORT0+0x01) 

* PORT0 is the starting I/O address for the SMC-2DL-FIT. 
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Interrupt status 

This is a common port on which the interrupt status requested by the Module can be verified.  
Information on interrupt sources varies from module to module. 

Starting 
I/O 

address D7 D6 D5 D4 D3 D2 D1 D0 
Input Interruput Status 

+2 
(02h) 

Enable 
(0) 

Status 
(0) 

0 0 0 
IRQ 9 

(0) 
IRQ 7 

(0) 
IRQ 5 

(0) 

Figure 4.4. Interrupt Status 
- Enable [D7]: 

 This bit verifies the interrupt source enabled/disabled status.   
The value "1" indicates that a hardware interrupt on the controller module is enabled.   

- Status [D6]: 

 This bit indicates an interrupt request status in the module.  When an interrupt event has occurred in 
the module and IRQ5, IRQ7, or IRQ9 is "1", this bit will also be "1".   

- IRQ* [D2 - D0]: 

 These bits allow you to verify the interrupt level that is currently set.  The current interrupt level is 
indicated as "1".   

Setting an interrupt level 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output Interruput Status 

+2 
(02h) 

Enable 
(0) 

Status 
(0) 

0 0 0 
IRQ 9 

(0) 
IRQ 7 

(0) 
IRQ 5 

(0) 

Figure 4.5. Setting an interrupt level 
- Enable [D7]: 

 This bit enables an interrupt source.  Setting the bit to “1” enables hardware interrupts to the 
controller module. 

- IRQ* [D2 - D0]: 

 The interrupt level used by the module is set in these bits.  Setting any of the IRQs to “1” makes the 
signal on that IRQ active upon reception of an interrupt request. 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C       Microsoft QBASIC 

IRQSetting = inp(PORT0+0x02);     IRQSetting = INP(PORT0+0x02) //Confirm the setting of 
interrupt. 

outp(PORT0+0x02,0x81);     OUTP(PORT0+4,0x81) //Set the interrupt to IRQ5. 
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Function for general-purpose I/O control 
In addition, by writing chip/specifying axes/commands for general-purpose input/output control to +0h 
of the I/O base address, you can perform output pin allocation, input pin function selection, logic setting 
and confirmation for these status, and perform the data input/output by using +8h - +Bh. 

The general-purpose input and output that can be set here is as follows. 

IN1/ALM, IN2/INP, IN3/SD, IN4/LTC, IN5/PCS, IN6, IN7, OUT1-3 

General-purpose I/O control command setting 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control COMMAND 

+0 
(00h) 

COMAND 
07 

COMAND
06 

COMAND
05 

COMAND
04 

COMAND 
03 

COMAND
02 

COMAND
01 

COMAND
00 

 Axis Select 

+01 
(01h) 

0 0 0 0 0 0 SELy SELx 

Figure 4.6. General-purpose I/O control command setting 
- COMAND [D07-D00]: 

 Set the command to be selected. 
Please do not select it other than the following commands. It may work abnormally. 

Table 4.3.  General-purpose I/O control command list 
Command number Content of command 

30h Input source convert setting 
31h Output data select setting 
32h Input/output logic setting 
33h Output Signal Width Setting 
34h One Shot Pulse Signal Output
3Eh Interrupt control 
3Fh Reset command 
60h Synchronous Start 
61h Stop simultaneously 

 

- SELx [D00] :  

 Set the axis to set the contents of the command. Once "1" is selected, axis 1 is selected.  "1" cannot 
be set at the same time with SELx, SELy. 

- SELy [D01] :  

 Set the axis to set the contents of the command. Once "1" is selected, axis 1 is selected.  "1" cannot 
be set at the same time with SELx, SELy. 
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General-purpose input-output control data setting 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

Data07 Data06 Data05 Data04 Data03 Data02 Data01 Data00 

 General Input/Output Control Data1 

+05 
(05h) 

Data15 Data14 Data13 Data12 Data11 Data10 Data09 Data08 

 General Input/Output Control Data2 

+06 
(06h) 

Data23 Data22 Data21 Data20 Data19 Data18 Data17 Data16 

 General Input/Output Control Data3 

+07 
(07h) 

Data31 Data30 Data29 Data28 Data27 Data26 Data25 Data24 

Figure 4.7. General-purpose input-output control data setting 
 

- Data [D31-D00]: 

 Each setting will be reflected according to contents of command.  Some configuration data may not 
be required depending on the commands.  Details are described for each command number. 
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Next, each command is described below. 

Input source convert setting (30h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 0 0 0 

IN5/ 
PCS 

IN4/ 
LTC 

IN3/ 
SD 

IN2/ 
INP 

IN1/ 
ALM 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.8. Input source convert setting 
Perform convert of each input signal / general purpose input. 

Table 4.4.  Command contents 
Bit name Description 

IN1/ALM 0 : General-input 1 (default value) 
1 : Alarm input ALM 

IN2/INP 0 : General-input 2 (default value) 
1 : Positioning completion input INP 

IN3/SD 0 : General-input 3 (default value) 
1 : Deceleration (decelerated stop) input SD 

IN4/LTC 0 : General-input 4 (default value) 
1 : Counter latch input LTC 

IN5/PCS 0 : General-input 5 (default value) 
1 : Positioning control start input PCS 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 

outp(PORT0+0x04, 0x01); OUTP(PORT0+0x04, 0x01) // Data setting (Use alarm input ALM) 
outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x30); OUTP(PORT0+0x00, 0x30) // Input sources switching command 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) // Axis 1 selecting 
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Output data select setting (31h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 O1-Data2 O1-Data1 O1-Data0 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 O2-Data2 O2-Data1 O2-Data0 

 General Input/Output Control Data2 

+06 
(06h) 

0 0 0 0 0 O3-Data2 O3-Data1 O3-Data0 

 General Input/Output Control Data3 

+07 
(07h) 

0 0 0 0 0 0 0 0 

Figure 4.9. Output data select setting 
 

Set output contents of output OUT1 - OUT3. 

Table 4.5.  Command contents 
Bit name Description 

O1-Data2 - O1-Data0 

000 : General-purpose output 1(default value) 
001 : Alarm clear signal 
010 : Deviation counter clear signal 
011 : Signal during establishment of comparator 1 

conditions 
100 : Signal during establishment of comparator 2 

conditions 

O2-Data2 - O2-Data0 

000 : General-purpose output 2(default value) 
001 : Alarm clear signal 
010 : Deviation counter clear signal 
011 : Signal during establishment of comparator 1 

conditions 
100 : Signal during establishment of comparator 2 

conditions 

O3-Data2 - O3-Data0 

000 : General-purpose output 3(default value) 
001 : Alarm clear signal 
010 : Deviation counter clear signal 
011 : Signal during establishment of comparator 1 

conditions 
100 : Signal during establishment of comparator 2 

conditions 
 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x04, 0x01);  OUTP(PORT0+0x04, 0x01) //Data setting (OUT1:Alarm clear signal) 
outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00) //Data setting (OUT2:General-purpose I/O 
signal) 

outp(PORT0+0x06, 0x02);  OUTP(PORT0+0x06, 0x02) //Data setting (OUT3:Deviation counter clear 
signal) 

outp(PORT0+0x07, 0x00);  OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x31);  OUTP(PORT0+0x00, 0x31) //Output data select command 
outp(PORT0+0x01, 0x01);  OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
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Input/output logic setting (32h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

±LIM IN7 IN6 IN5/ 
PCS 

IN4/ 
LTC 

IN3/ 
SD 

IN2/ 
INP 

IN1/ 
ALM 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

 General Input/Output Control Data2 

+06 
(06h) 

0 0 0 0 0 OUT3 OUT2 OUT1 

 General Input/Output Control Data3 

+07 
(07h) 

0 0 0 0 0 0 0 0 

Figure 4.10. Input/output logic setting 
Set the logical state of input IN1/ALM, IN2/INP, IN3/SD, IN4/LTC, IN5/PCS, IN6, IN7, ± LIM, and 
output OUT1- OUT3. 

Table 4.6.  Command contents 
Bit name Description 

IN1/ALM 0:Negative-true logic (default value) 
1:Positive logic 

IN2/INP 0:Negative-true logic (default value) 
1:Positive logic 

IN3/SD 0:Negative-true logic (default value) 
1:Positive logic 

IN4/LTC 0:Negative-true logic (default value) 
1:Positive logic 

IN5/PCS 0:Negative-true logic (default value) 
1:Positive logic 

IN6 0:Negative-true logic (default value) 
1:Positive logic 

IN7 0:Negative-true logic (default value) 
1:Positive logic 

±LIM 0:Negative-true logic (default value) 
1:Positive logic 

OUT1 - OUT3 0:Negative-true logic (default value) 
1:Positive logic 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x04, 0x9f);  OUTP(PORT0+0x04, 0x9f) //Data setting (IN7-1 Positive logic of all 
points) 

outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x06, 0x07);  OUTP(PORT0+0x06, 0x07) // Data setting (OUT3-1 Positive logic of 
all points) 

outp(PORT0+0x07, 0x00);  OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32);  OUTP(PORT0+0x00, 0x32) //Command of I/O logic setting 
outp(PORT0+0x01, 0x01);  OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
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Output Signal Width Setting (33h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 Data02 Data01 Data0 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.11. Output Signal Width Setting 
 

Set the signal width when an alarm clear signal is selected by output data setting of OUT1~3. 

Table 4.7.  Command contents 
Bit name Description 

Data2 - Data0 

000 :12μsec(default value) 
001 :102μsec 
010 :408μsec 
011 :1.6msec 
100 :13msec 
101 :52msec 
110 :104ms 
111 :(not used 1) 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x04, 0x01);  OUTP(PORT0+0x04, 0x01) // Data setting (pulse width 102μsec) 
outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x00, 0x33);  OUTP(PORT0+0x00, 0x33) // Command for setting the output width 
outp(PORT0+0x01, 0x01);  OUTP(PORT0+0x01, 0x01) // Axis 1 selecting 
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Interrupt control (3Eh) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 0 0 IRQ 
Enable 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.12. Interrupt control 
 

When the interrupt request signal is enabled from PCL6123 by this command, the control can be 
performed whether to generate an interrupt request signal to the PC or not. Moreover, the axis 
designation of this command is unnecessary. The enabled interrupt is output by level, it remains valid 
state until the output of invalidity. 

Table 4.8.  Command contents 
Bit name Description 

IRQEnable 0 : Invalidity  (default value) 
1 : Effective 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x04, 0x01);  OUTP(PORT0+0x04, 0x01) //Data setting (Interrupt is effective.) 
outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x00, 0x3e);  OUTP(PORT0+0x00, 0x3e) //Command of interrupt control setting 
outp(PORT0+0x01, 0x00);  OUTP(PORT0+0x01, 0x00) //No select of axis 
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Reset Command (3Fh) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 0 0 Reset 
Enable 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.13. Reset Command 
 

Set when all the settings done by PCL6123 and general-purpose I/O are reset, it sets it. Moreover, the 
axis designation of this command is unnecessary. Reset is output by pulse. It is not necessary to set 
invalidity after valid status. 

Table 4.9.  Command contents 
Bit name Description 

ResetEnable 0 : Invalidity (default value) 
1 : Effective 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x04, 0x01);  OUTP(PORT0+0x04, 0x01) //Data setting(Reset is effective.) 
outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x00, 0x3e);  OUTP(PORT0+0x00, 0x3e) //Reset command 
outp(PORT0+0x01, 0x00);  OUTP(PORT0+0x01, 0x00) //No select of axis 
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Synchronous Start (60h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 0 0 Cyncro 
Start 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.14. Synchronous Start 
Input a pulse signal with width of 1μsec to terminal CSTA of PCL6123 when this command is executed, 
the synchronous movement is started.  Please confirm that Bit 3 - Bit 0 of register RSTS of PCL6123 
become "0010" (waiting for CSTA input) before execute this command.  Moreover, the axis designation 
of this command is unnecessary.  

Table 4.10.  Command contents 
Bit name Description 

Cyncro Start 0 : Not run (default value) 
1 : Run 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C        Microsoft QBASIC 

outp(PORT0+0x10, 0xf1);  OUTP(PORT0+0x10, 0x01) //RSTS register select 
outp(PORT0+0x11, 0x01);  OUTP(PORT0+0x11, 0x01) //Axis 1 selecting 
sts_A1=inp(PORT0+0x14);  sts_A1=INP(PORT0+0x14) //RSTS register lower bit reading 
sts_A2=inp(PORT0+0x15);  sts_A2=INP(PORT0+0x15) //RSTS register higher bit reading 
 
outp(PORT0+0x18, 0xf1);  OUTP(PORT0+0x18, 0x01) //RSTS register select 
outp(PORT0+0x19, 0x02);  OUTP(PORT0+0x19, 0x02) //Axis 2 selecting 
sts_B1=inp(PORT0+0x1c);  sts_B1=INP(PORT0+0x1c) //RSTS register lower bit reading 
sts_B2=inp(PORT0+0x1d);  sts_B2=INP(PORT0+0x1d) //RSTS register higher bit reading 
 
sts_A = sts_A1 & 0x2;    sts_A = sts_A1 & 0x2 
sts_B = sts_B1 & 0x2;    sts_B = sts_B1 & 0x2 
 
if(sts_A = sts_B= 2){    if(sts_A = sts_B= 2){ 
outp(PORT0+0x04, 0x01);  OUTP(PORT0+0x04, 0x01) //Effective simultaneous start 
outp(PORT0+0x05, 0x00);  OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x60);  OUTP(PORT0+0x00, 0x60) //Simultaneous start 
outp(PORT0+0x01, 0x00);  OUTP(PORT0+0x01, 0x00) //No select of axis 
} 
Please refer to User Manual of PCL6123 for the details of the RSTS register. 
As follows: Download from homepage of Nippon Pulse Motor Co., Ltd. Japan is possible. 
https://www.pulsemotor.com/cgi/products/item_detail_3.php?id1=129&id2=130&id3=135&item_id=59 
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Synchronous Stop (61h) 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input/Output Control Data0 

+4 
(04h) 

0 0 0 0 0 0 0 Cyncro 
Stop 

 General Input/Output Control Data1 

+05 
(05h) 

0 0 0 0 0 0 0 0 

Figure 4.15. Synchronous Stop 
 

Input a pulse signal with width of 1μ sec to terminal CSTA of PCL6123 when this command is executed, 
stop/deceleration stop begins immediately. Please confirm that bit 24 of the RMD register (*) of 
PCL6123 becomes '1'(CSTP input valid) before executing this command. 

Table 4.11.  Command contents 
Bit name Description 

Cyncro Stop 0 : Not run (default value) 
1 : Run 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 

outp(PORT0+0x10, 0xd7); OUTP(PORT0+0x10, 0xd7) //RMD register select 
outp(PORT0+0x11, 0x01); OUTP(PORT0+0x11, 0x01) //Axis 1 selecting 
sts_A1=inp(PORT0+0x14); sts_A1=INP(PORT0+0x14) //RSTS register1 reading 
sts_A2=inp(PORT0+0x15); sts_A2=INP(PORT0+0x15) //RSTS register2 reading 
sts_A1=inp(PORT0+0x16); sts_A1=INP(PORT0+0x16) //RSTS register3 reading 
sts_A2=inp(PORT0+0x17); sts_A2=INP(PORT0+0x17) //RSTS register4 reading 
 

outp(PORT0+0x18, 0xd7); OUTP(PORT0+0x18, 0xd7) //RMD register select 
outp(PORT0+0x19, 0x02); OUTP(PORT0+0x19, 0x02) //Axis 2 selecting 
sts_B1=inp(PORT0+0x1c); sts_B1=INP(PORT0+0x1c) //RMD register1 reading 
sts_B2=inp(PORT0+0x1d); sts_B2=INP(PORT0+0x1d) //RMD register2 reading 
sts_B3=inp(PORT0+0x1e); sts_B3=INP(PORT0+0x1e) //RMD register3 reading 
sts_B4=inp(PORT0+0x1f); sts_B4=INP(PORT0+0x1f) //RMD register4 reading 
 

sts_A = sts_A4 & 0x1; sts_A = sts_A4 & 0x1 
sts_B = sts_B4 & 0x1; sts_B = sts_B4 & 0x1 
 

if(sts_A = sts_B= 2){ if(sts_A = sts_B= 2){ 
outp(PORT0+0x04, 0x01); OUTP(PORT0+0x04, 0x01) //Effective simultaneous stop command 
outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00 ) 
outp(PORT0+0x00, 0x61); OUTP(PORT0+0x00, 0x61 ) //Simultaneous stop 
outp(PORT0+0x01, 0x00); OUTP(PORT0+0x01, 0x00 ) //No select of axis 
 

Please refer to User Manual of PCL6123 for details of the RMD register. 
As follows: Download from homepage of Nippon Pulse Motor Co., Ltd. Japan is possible. 
https://www.pulsemotor.com/cgi/products/item_detail_3.php?id1=129&id2=130&id3=135&item_id=59 
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General Purpose I/O 
The input/output of the following port is available when setting of each I/O is set as general-purpose I/O. 
The general-purpose I/O that can be input and output is as follows here. 

IN1/ALM, IN2/INP, IN3/SD, IN4/LTC, IN5/PCS, IN6, IN7, OUT1-3 

The settings such as axis are unnecessary because the setting is in each axis. 

General Purpose Input 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Input General Input  Axis1 

+8 
(08h) 

0 I7-Ax I6-Ax I5-Ax I4-Ax I3-Ax I2-Ax I1-Ax 

 General Input  Axis2 

+9 
(09h) 

0 I7-Ay I6-Ay I5-Ay I4-Ay I3-Ay I2-Ay I1-Ay 

Figure 4.16. General Purpose Input 
Get the input data of general-purpose input and input data at the set input point.  Before executing this 
behavior, please perform input sources switching (command 30h), and input/output logic setting 
(command 32h). 

Table 4.12.  Command contents 
Bit name Description 

I7-Ax - I1-Ax 
Axis 1 IN7 - IN1 
0 : input OFF 
1 : input ON 

I7-Ay - I1-Ay 
Axis 2 IN7 - IN1 
0 : input OFF 
1 : input ON 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 

outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) //Data setting (General-purpose Input 
select) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x30); OUTP(PORT0+0x00, 0x30) //Input source convert command 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) //Data setting (General-purpose Input 
select) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x30); OUTP(PORT0+0x00, 0x30) //Input source convert command 
outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) //Axis 2 selecting 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) //Data setting (IN7-1 Positive logic 
of all points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) // Data setting (OUT3-1 Positive logic 
of all points) 
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outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) //Command of I/O logic setting 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) //Data setting (IN7-1 Positive logic 
of all points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) //Data setting (OUT3-1 Positive logic 
of all points) 

outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) //Command of I/O logic setting 
outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) //Axis 2 selecting 
 
sts_A1=inp(PORT0+0x08); sts_A1=INP(PORT0+0x08) //Read the axis 1 data 
sts_A2=inp(PORT0+0x09); sts_A2=INP(PORT0+0x09) //Read the axis 2 data 
 

Output Loop Back Data 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input  Axis1 

+10 
(0Ah) 

0 0 0 0 0 O3-Ax O2-Ax O1-Ax 

 General Input  Axis2 

+11 
(0Bh) 

0 0 0 0 0 O3-Ay O2-Ay O1-Ay 

Figure 4.17. Output Loop Back Data 
Get the transistor status for output.  When the transistor is OFF, the output point is open, and when the 
transistor is ON, the potential of the output point is the same as ground.  Before executing this behavior, 
please perform output data selecting (command 31h), and input/output logic setting (command 32h). 

Table 4.13.  Command contents 
Bit name Description 

O3-Ax - O1-Ax Axis 0 OUT3 - OUT1 
0: Transistor OFF 
1: Transistor ON 

O3-Ay - O1-Ay Axis 1 OUT3 - OUT1 
0: Transistor OFF 
1: Transistor ON 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C             Microsoft QBASIC 

outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) //Data setting (General-purpose Input select) 
outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x30); OUTP(PORT0+0x00, 0x30) //Input source convert command 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) //Data setting (General-purpose Input select) 
outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x30); OUTP(PORT0+0x00, 0x30) //Input source convert command 
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outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) // Axis 2 selecting 
 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) // Data setting (IN7-1 Positive logic of all 
points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) // Data setting (OUT3-1 Positive logic of all 
points) 

outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) // Command of I/O logic setting 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) // Axis 1 selecting 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) // Data setting (IN7-1 Positive logic of all 
points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) // Data setting (OUT3-1 Positive logic of all 
points) 

outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) // Command of I/O logic setting 
outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) // Axis 2 selecting 
sts_A1=inp(PORT0+0x0a); sts_A1=INP(PORT0+0x0a) // Read loop back data of axis 1 output 
sts_A2=inp(PORT0+0x0b); sts_A2=INP(PORT0+0x0b) // Read loop back data of axis 2 output 

General Output 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output General Input  Axis1 

+10 
(0Ah) 

0 0 0 0 0 O3-Ax O2-Ax O1-Ax 

 General Input  Axis2 

+11 
(0Bh) 

0 0 0 0 0 O3-Ay O2-Ay O1-Ay 

Figure 4.18. General Output 
Do general-purpose input and output. Please perform the output data select (command 31h) and the I/O 
logic setting (command 32h) before execute this command. 

Table 4.14.  Command contents 
Bit name Description 

O3-Ax - O1-Ax 
Axis 0 OUT3 - OUT1 
0: output OFF (default value) 
1: output ON 

O3-Ay - O1-Ay 
Axis 1 OUT3 - OUT1 
0: output OFF (default value) 
1: output ON 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 

outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) // Data setting (General-purpose Input 
select) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
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outp(PORT0+0x00, 0x31); OUTP(PORT0+0x00, 0x31) //Input source convert command 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
outp(PORT0+0x04, 0x00); OUTP(PORT0+0x04, 0x00) //Data setting (General-purpose Input 
select) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x00, 0x31); OUTP(PORT0+0x00, 0x31) //Input source convert command 
outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) //Axis 2 selecting 
 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) //Data setting (IN7-1 Positive logic 
of all points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00) 
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) //Data setting (OUT3-1 Positive logic 
of all points) 

outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) //Command of I/O logic setting 
outp(PORT0+0x01, 0x01); OUTP(PORT0+0x01, 0x01) //Axis 1 selecting 
outp(PORT0+0x04, 0x9f); OUTP(PORT0+0x04, 0x9f) //Data setting (IN7-1 Positive logic 
of all points) 

outp(PORT0+0x05, 0x00); OUTP(PORT0+0x05, 0x00)  
outp(PORT0+0x06, 0x07); OUTP(PORT0+0x06, 0x07) //Data setting (OUT3-1 Positive logic 
of all points) 

outp(PORT0+0x07, 0x00); OUTP(PORT0+0x07, 0x00) 
outp(PORT0+0x00, 0x32); OUTP(PORT0+0x00, 0x32) //Command of I/O logic setting 
outp(PORT0+0x01, 0x02); OUTP(PORT0+0x01, 0x02) //Axis 2 selecting 
outp(PORT0+0x0a, 0x01); OUTP(PORT0+0x0a, 0x01) //Axis 1 OUT1 output on 
outp(PORT0+0x0b, 0x02); OUTP(PORT0+0x0b, 0x02) //Axis 2 OUT1 output on 
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Onboard System Timer 
By entering the count data, a constantly operating up-counter equipped on the module allows you to 
monitor at shorter intervals than the system timer provided in PC (Windows). 

This up-counter is a 32-bit binary counter which operates in 4MHz (250nsec step) clock.  It sequentially 
counts up from 00000000h and will be reset to 00000000h when the count reaches FFFFFFFFh.  After 
that, it repeats the same procedure. 

The up-counter operates constantly once the power is turned on. 

1LSB count data corresponds to 250nsec.  The maximum value FFFFFFFFh is equivalent to 
1,073,741,823,750nsec (about 18 minutes). 

You can enter count data without affecting the timer operation. 

Upon executing a command to input count data to the least significant address of the input port, latch the 
count data to enter the data of this point. 

 

Starting 
I/O 

address D7 D6 D5 D4 D3 D2 D1 D0 
Input OnBoard SystemTimer  CountData0 

+C 
(0Ch) 

Data07 Data06 Data05 Data04 Data03 Data02 Data01 Data00 

 OnBoard SystemTimer  CountData1 

+13 
(0Dh) 

Data15 Data14 Data13 Data12 Data11 Data10 Data09 Data08 

 OnBoard SystemTimer  CountData2 

+14 
(0Eh) 

Data23 Data22 Data21 Data20 Data19 Data18 Data17 Data16 

 OnBoard SystemTimer  CountData3 

+15 
(0Fh) 

Data31 Data30 Data29 Data28 Data27 Data26 Data25 Data24 

Figure 4.19. Onboard System Timer 
< Example of onboard system timer program (Word Access) > 

Input the present count data.  Note that I/O base address of the board is a port. 
Following are examples of initialization coded in high-level languages: 

Microsoft C Microsoft QBASIC 
dwLow1=inp(PORT0+0xc); dwLow1=INP(PORT0+0x0a) //Inputting lower count data 1 

dwLow2=inp(PORT0+0xd); dwLow2=INP(PORT0+0x0a) //Inputting lower count data 2 

dwHigh1=inp(PORT0+0xe); dwHigh1=INP(PORT0+0x0a) //Inputting upper count data 1 

dwHigh2=inp(PORT0+0xf); dwHigh2=INP(PORT0+0x0a) //Inputting upper count data 2 

dwLow=(dwLow1|((dwLow2<<8)&0xffffff00)); dwLow=(dwLow1|((dwLow2<<8)&0xffffff00)) 

dwHigh=(dwHigh1|((dwHigh2<<8)&0xffffff00)); dwHigh=(dwHigh1|((dwHigh2<<8)&0xffffff00)) 

dwTim = (dwLow | ((dwHigh <<  16) & 0xffff0000)); dwTim = (dwLow | ((dwHigh <<  16) & 0xffff0000)); 
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Calculating the elapsed time: 
You can calculate the elapsed time in micro sec using the count data dwTim1 and dwTim2 which were 
input at a random timing. 

dwTim1: Count data obtained when the measurement is started [μsec] 
dwTim2: Count data obtained when the measurement is stopped [μsec] 
dwLap: Elapsed time [μsec] 

 
if(dwTim2 >= dwTim1){ 

    dwLap = (DWORD)((dwTim2 - dwTim1) >> 2); /* Show the result in ・ sec */ 

} 

else{/* When the count data crosses the boundary between FFFFFFFFh and 00000000h */ 

    dwLap = (DWORD)((0xffffffff - dwTim1 + dwTim2 + 1) >> 2); 

} 
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PCL6123 access function 
The commands of PCL6123 are available.  For details, please see the user manual of PCL6123. 
As follows: Download from homepage of Nippon Pulse Motor Co., Ltd. Japan is possible. 
(https://www.pulsemotor.com/cgi/products/item_detail_3.php?id1=129&id2=130&id3=135&item_id=59) 

Although, access methods, commands are entirely the same as those of accessing PCL6123, the 
general-purpose input/output P0-P7 of PCL6123, signals during running such as FUP, FDW, and NVC, 
external pulse (ex. manual pulser), related signals such as PA, PB, PE, +DR, and -DR, logic setting 
commands such as ALM, INP, SD, LTC, and PCS cannot be used.  

Moreover, command of ALM, INP, SD, LTC, PCS logic setting is unusable. Please use "I/O logic 
setting" of "Function for general-purpose I/O control" for the logic setting of ALM, INP, SD, LTC, PCS, 
ERC, CP1, CP2. In addition, when using command concerning ERC, CP1, CP2, please use "Output data 
select" of "Function for general-purpose I/O control" and execute of PCL6123 after setting the use of 
ERC, CP1, CP2 valid. And, please set weight of more than 0.2μsec after executing each command of 
PCL6123. In addition, these commands and status have port in each axis. 

Main Status 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Input Main Status1_1 

+16 
(10h) 

SSC1 SSC0 SINT SERR SEND SENI SRUN SSCM 

 Main Status2_1 

+17 
(11h) 

0 SPRF SEOR 0 0 0 SCP2 SCP1 

Figure 4.20. Main Status of axis 1 
 

Starting 
I/O 

address D7 D6 D5 D4 D3 D2 D1 D0 
Input Main Status2_1 

+24 
(18h) 

SSC1 SSC0 SINT SERR SEND SENI SRUN SSCM 

 Main Status2_2 

+25 
(19h) 

0 SPRF SEOR 0 0 0 SCP2 SCP1 

Figure 4.21. Main Status of axis 2 
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The movement situation of PCL6123 is shown. The implication of each bit is as follows. 
The content displayed of axis1 is the same as that of axes2. 

Table 4.15.  Status content 
Bit name Description 

SSCM 1 : Write start command 
0 : Operating stops 

SRUN 1: Pulse output starts  
0: Operating stops 

SENI 

Interrupt stop flag 

1: The INT output is set to ON by change of "in movement→stop" when the 
interrupt by stop (IEND1 of register RENV2) is enabled. 
Main status will become 0 after reading out. 

SEND 1: Stopped, after writing the start command, set it to 0 
SERR 1: An error interrupt occurred, after reading the error interrupt cause, set it to 0. 
SINT 1: An event interrupt occurred, after reading the event interrupt cause, set it to 0.
SSC1 - SSC0 Sequence number during running or when stopped. 
SCP2-SCP1 1: The comparison conditions of the comparator have been satisfied. 
SEOR 1: Position overriding failed, after reading the main status, set it to 0. 
SPRF 1: The preregister for next behavior data is full. 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 

sts_A1=inp(PORT0+0x10); sts_A1=INP(PORT0+0x10) //Read main status 1 of axis 1 
sts_A2=inp(PORT0+0x11); sts_A2=INP(PORT0+0x11) //Read main status 2 of axis 1 
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SubStatus 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Input SubStatus1_1 

+18 
(12h) 

0 0 CP2x CP1x 0 0 0 SSCM 

 SubStatus1_2 

+19 
(13h) 

SSD SORG SMEL SPEL SALM SFC SFD SFU 

Figure 4.22. SubStatus of axis 1 
 

Starting 
I/O 

address D7 D6 D5 D4 D3 D2 D1 D0 
Input SubStatus2_1 

+26 
(1Ah) 

0 0 CP2x CP1x 0 0 0 SSCM 

 SubStatus2_2 

+27 
(1Bh) 

SSD SORG SMEL SPEL SALM SFC SFD SFU 

Figure 4.23. SubStatus of axis 2 
The movement situation of PCL6123 is shown. The implication of each bit is as follows.  
The content displayed of axis1 is the same as that of axes2. 

Table 4.16.  Status content 
Bit name Description 

CP1x/ CP2x 1 : Comparator condition satisfying 
SFU 1 : Accelerating 
SFD 1 : Decelerating 
SFC 1 : Running at a constant speed 
SALM 1 : Alarm input ON 
SPEL 1 : +direction end-limit input ON 
SMEL 1 : -direction end-limit input ON 
SORG 1 : Origin input ON 

SSD 1 : Deceleration (decelerated stop) input ON 
 (deceleration (decelerated stop) input latch signal) 

 

Following are examples of initialization coded in high-level languages: 

Microsoft C   Microsoft QBASIC 
sts_A1=inp(PORT0+0x12); sts_A1=INP(PORT0+0x12) //Read main status 1 of axis 1 
sts_A2=inp(PORT0+0x13); sts_A2=INP(PORT0+0x13) //Read main status 2 of axis 1 
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PCL6123 I/O control command setting 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output PCL6123 Control COMMAND 

+16 
(10h) 

COMAND 
07 

COMAND
06 

COMAND
05 

COMAND
04 

COMAND
03 

COMAND
02 

COMAND
01 

COMAND 
00 

 Axis Select 

+17 
(11h) 

0 0 0 0 0 0 SELy SELx 

Figure 4.24. Axes1_PCL6123 I/O control command setting 

 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Output PCL6123 Control COMMAND 

+24 
(18h) 

COMAND 
07 

COMAND
06 

COMAND
05 

COMAND
04 

COMAND
03 

COMAND
02 

COMAND
01 

COMAND 
00 

 Axis Select 

+25 
(19h) 

0 0 0 0 0 0 SELy SELx 

Figure 4.25. Axes1_PCL6123 I/O control command setting 
 

- COMAND [D07-D00]: 

 The command to be selected is set. Please do not select excluding the following commands.  It may 
work abnormally. 

  

- SELx [D00]: 

 Set the axis to set the contents of the command. Once “1" is selected, axis 1 is selected.  "1" cannot 
be set at the same time with SELx, SELy. 

- SELy [D01]: 

 Set the axis to set the contents of the command. Once “1" is selected, axis 2 is selected.  "1" cannot 
be set at the same time with SELx, SELy. 
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PCL6123 I/O control data setting 
Starting 

I/O 
address D7 D6 D5 D4 D3 D2 D1 D0 
Input 

Output General Input/Output Control Data0 

+20 
(14h) 

Data07 Data06 Data05 Data04 Data03 Data02 Data01 Data00 

 General Input/Output Control Data1 

+21 
(15h) 

Data15 Data14 Data13 Data12 Data11 Data10 Data09 Data08 

 General Input/Output Control Data2 

+22 
(16h) 

Data23 Data22 Data21 Data20 Data19 Data18 Data17 Data16 

 General Input/Output Control Data3 

+23 
(17h) 

Data31 Data30 Data29 Data28 Data27 Data26 Data25 Data24 

Figure 4.26. Axes1_PCL6123 I/O control data setting 
 

Starting 
I/O 

address D7 D6 D5 D4 D3 D2 D1 D0 
Input 

Output General Input/Output Control Data0 

+28 
(14h) 

Data07 Data06 Data05 Data04 Data03 Data02 Data01 Data00 

 General Input/Output Control Data1 

+29 
(15h) 

Data15 Data14 Data13 Data12 Data11 Data10 Data09 Data08 

 General Input/Output Control Data2 

+30 
(16h) 

Data23 Data22 Data21 Data20 Data19 Data18 Data17 Data16 

 General Input/Output Control Data3 

+31 
(17h) 

Data31 Data30 Data29 Data28 Data27 Data26 Data25 Data24 

Figure 4.27. Axes2_PCL6123 I/O control data setting 
 

_ PCL6123 I/O control data setting 
- Data [D31-D00]: 

 It is reflected in each setting contents by the contents of command. Please refer to User Manual of 
PCL6123 for details. 
(https://www.pulsemotor.com/cgi/products/item_detail_3.php?id1=129&id2=130&id3=135&item_id=59) 
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Following are examples of initialization coded in high-level languages: 

At the output 

Microsoft C   Microsoft QBASIC 

outp(PORT0+0x14, 0xA0); OUTP(PORT0+0x14, 0xA0 ) 
outp(PORT0+0x15, 0x86); OUTP(PORT0+0x15, 0x86 ) 
outp(PORT0+0x16, 0x01); OUTP(PORT0+0x16, 0x01 ) 
outp(PORT0+0x17, 0x00); OUTP(PORT0+0x17, 0x00 )   // Distance  100000(186A0) Setting 
 
outp(PORT0+0x10, 0xd0); OUTP(PORT0+0x 10, 0xd0 )  // Distance setting command 
outp(PORT0+0x11, 0x01); OUTP(PORT0+0x 11, 0x01 )  // Axis 1 selecting. 
 

At the input 

outp(PORT0+0x10, 0x90); OUTP(PORT0+0x10, 0x90 )   // Distance confirmation command 
outp(PORT0+0x11, 0x01); OUTP(PORT0+0x11, 0x01 )   // Axis 1 selecting. 
 

data_1=inp(PORT0+0x14); data_1=INP(PORT0+0x14)    // Read the axis 1 input data. 
data_2=inp(PORT0+0x15); data_2=INP(PORT0+0x15)    // Read the axis 1 input data. 
data_3=inp(PORT0+0x16); data_3=INP(PORT0+0x16)    // Read the axis 1 input data. 
data_4=inp(PORT0+0x17); data_4=INP(PORT0+0x17)    // Read the axis 1 input data. 
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Examples 

Software Mode 

Flowchart 

Following is a description of an example where the SMC-2DL-FIT is installed at device ID: 0. 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 

 

 

 
Figure 4.28. Flowchart 

Start 

End  

It is the access to PCL6123. 

Please refer to User Manual of PCL6123 for 

details. 

It is the access to general-purpose I/O. 

Confirm the movement situation. 

The movement starts based on setting 

Movement distance setting

Movement speed setting 

Speed magnification setting

Movement mode setting 

Set environmental setting1 

Input convert setting 

Set environmental setting2 

Output data select setting 

Movement start setting  

Status reading  
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Sample program 
/* ========================================================================== 
 Sample program 1 
 
 DEVICE ID:  0 
 Channel:   Initail Setting 
========================================================================== */ 
#include <stdio.h> 
#include <conio.h> 
 
/* ----- Constant --------------------------------------------------------- */ 
#define ADR  0x0800   /* I/O address */ 
 
/* ----- Prototype -------------------------------------------------------- */ 
void main( void ); 
 
/* ----- Main ------------------------------------------------------------- */ 
void main( void ) 
{ 
 unsigned char stsMain1,stsMain 2; 
 unsigned char stsAdv1,stsAdv2; 
 unsigned char stsIn1; 
  
 
 /* Movement distance setting */ 
 outp( ADR+0x14, 0xe8 ); 
 outp( ADR+0x15, 0x03 ); 
 outp( ADR+0x16, 0x00 ); 
 outp( ADR+0x17, 0x00 ); 
 outp( ADR+0x10, 0x90 ); 
 outp( ADR+0x11, 0x01 ); 
 /* Movement speed setting */ 
 outp( ADR+0x14, 0xe8 ); 
 outp( ADR+0x15, 0x03 ); 
 outp( ADR+0x10, 0x92 ); 
 outp( ADR+0x11, 0x01 ); 
 /* Speed magnification setting */ 
  outp( ADR+0x14, 0x01 ); 
 outp( ADR+0x15, 0x00 ); 
 outp( ADR+0x10, 0x95 ); 
 outp( ADR+0x11, 0x01 ); 
 /* Movement mode setting */ 
 outp( ADR+0x14, 0x41 ); 
 outp( ADR+0x15, 0x00 ); 
 outp( ADR+0x16, 0x00 ); 
 outp( ADR+0x17, 0x00 ); 
 outp( ADR+0x10, 0x91 ); 
 outp( ADR+0x11, 0x01 ); 
 /* Set environmental setting1*/ 
 outp( ADR+0x14, 0x07 ); 
 outp( ADR+0x15, 0x00 ); 
 outp( ADR+0x16, 0x00 ); 
 outp( ADR+0x17, 0x00 ); 
 outp( ADR+0x10, 0x9C ); 
 outp( ADR+0x11, 0x01 ); 
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 /* Set environmental setting2*/ 
 outp( ADR+0x14, 0x00 ); 
 outp( ADR+0x15, 0x00 ); 
 outp( ADR+0x16, 0x03 ); 
 outp( ADR+0x17, 0x00 ); 
 outp( ADR+0x10, 0x9d ); 
 outp( ADR+0x11, 0x01 ); 
 /* Input convert setting */ 
 outp( ADR+0x4, 0x00 ); 
 outp( ADR+0x5, 0x00 ); 
 outp( ADR+0x0, 0x30 ); 
 outp( ADR+0x1, 0x01 ); 
 /* Output data select setting */ 
 outp( ADR+0x4, 0x00 ); 
 outp( ADR+0x5, 0x01 ); 
 outp( ADR+0x6, 0x02 ); 
 outp( ADR+0x7, 0x00 ); 
 outp( ADR+0x0, 0x31 ); 
 outp( ADR+0x1, 0x01 ); 
 /* Movement start setting */ 
 outp( ADR+0x10, 0x51 ); 
 outp( ADR+0x11, 0x01 ); 
 /* Main status check */ 
 stsMain1=(unsigned char)inp( ADR+0x12 ); 
 stsMain2=(unsigned char)inp( ADR+0x13 ); 
 /* Enhancing status check */ 
 outp( ADR+0x10, 0xf1 ); 
 outp( ADR+0x11, 0x01 ); 
 stsAdv1=(unsigned char)inp( ADR+0x14 ); 
 stsAdv2=(unsigned char)inp( ADR+0x15 ); 
 /* Input status check */ 

 stsIn1=(unsigned char)inp( ADR+0x8 ); 

 /* Display of input result */ 
 printf("Main Status1 %02x\n", stsMain1); 
 printf("Main Status2 %02x\n", stsMain2); 
 printf("Advanced Status1 %02x\n", stsAdv1); 
 printf("Advanced Status2 %02x\n", stsAdv2); 
 printf("Input Status %02x\n", stsIn1); 
 
} 
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5. Functions 
This chapter describes the functions of this product. 
You can easily set up and execute each of the functions using the bundled driver library. 
For more information on this product, please refer to the “API-SMC HELP” after installing. 

 

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. 

Linear interpolation 
This product provides the straight line interpolation movement function.   
Linear interpolation causes linear motion to the specified position. 

S-curve acceleration/deceleration function 
This product 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. 

Synchronous control function 
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 

- Linear interpolation 
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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).  This product 
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. 

Pulse motor carrier

Negative
(CCW)

Positive
(CW)

Connection
part

+LIM-LIM ORGSD SD
 

Figure 5.1. The attachment position relation of a limit switch 

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

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 logical direction can be set by software. 

SD (deceleration (decelerated stop) input) 

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 logical direction can be set by 
software. 

ORG (origin input) 

ORG is the switch input to detect the origin to be set as the base point for each operation.  The logical 
direction can be set by software. 
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Encoder input signal 
Phases A, B and Z are available to this product for encoder input.  The signals that can be connected are 
those in the following output forms: the line driver output form, the TTL level output form, and the 
open-collector output form. 
The specifications for the input pulse that can be set are as follows: 

- 2-phase Input, Multiply by 1 

- 2-phase Input, Multiply by 2 

- 2-phase Input, Multiply by 4 

- Single-phase Input, Multiply by 1 

2-phase Input 

Two-phase input is a pulse input consisting of two phases between which there is a  phase difference of 
90° : Phase A (leading signal) and Phase B (trailing signal).  The minimum phase difference between 
Phase A and Phase B should be set to 0.2μ sec for line driver output connection, to 0.34μ sec for TTL 
level output connection or to 1μ sec for open-collector output connection. 

A

B

U
U
U

U
U
U

-
U
U

-
-
U

-
-
U

U
U
U

-
U
U

-
-
U

-
-
U

A

B

D
D
D

D
D
D

-
D
D

-
-
D

-
-
D

D
D
D

-
D
D

-
-
D

-
-
D U : Up Count

D : Down Count

Multiply by 1
Multiply by 2
Multiply by 4

Multiply by 1
Multiply by 2
Multiply by 4

 

Figure 5.2. Sample Count for Two-phase Input Setting 

Single-phase input 

In single-phase input, the counter counts up at the rising edge of Phase A (UP) pulse and counts down at 
the rising edge of Phase B (DOWN) pulse. 
A count cannot be performed properly, if Phase A (UP) pulse and Phase B (DOWN) pulse are generated 
at the same time. 

A

B

U U

A

B

D D
U : Up Count
D : Down Count  

Figure 5.3. Sample Count for Single-phase Input Setting 
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Pulse output signal 
Apart from the independent pulse (CW, CCW), this product can also generate the following pulses : 
common pulse (pulse output, direction output), 90°-phase-different pulse (leading pulse output, trailing 
pulse output).  This allows you to use (or select) the most suitable one in accordance with the pulse motor 
drive unit to be used (or connected).  As these pulse outputs are line driver outputs, check the 
specifications of the motor driver unit to be used before connecting them. 

CAUTION   

 This product cannot directly drive the stepping motor.  These pulse output signals must therefore be 
connected to the motor driver unit prepared for the stepping motor. 

 

CW (Positive-direction pulse output), CCW (Negative-direction pulse output) 

CW (forward pulse output) is the pulse output signal to rotate (operate) the stepping motor clockwise 
(CW).  CCW (backward pulse output) rotates the motor counterclockwise.  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. 

CW

CCW

When positive direction operates When negative direction operates

 

Figure 5.4. Specification for Output Pulse in Independent Pulsing Method 

OUT (Pulse output), DIR (Direction output) 

OUT (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 DIR (direction output).  Note that the 
DIR signal is valid only when the OUT signal is active. 

OUT

DIR

When positive direction operates When negative direction operates

 

Figure 5.5. Specification for Output Pulse in Common Pulsing Method 
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OUT (leading pulse output) and DIR (trailing pulse output) 

The OUT (leading pulse output) signal and the DIR (trailing pulse output) signal are generated. 
The motor is operated (rotated) in the positive direction (clockwise), when there is a phase difference of 
+90° between DIR (trailing pulse output) and OUT (leading pulse output).  On the other hand, the motor 
is operated (rotated) in the negative direction (counterclockwise), when there is a phase difference  
of -90° between DIR (trailing pulse output) and OUT (leading pulse output). 

OUT

DIR

When positive direction operates When negative direction operates

 

Figure 5.6. Specification for Output Pulse in 90°-phase-different Pulsing Method 

General-purpose input signals 
This product has general-purpose input signals (IN1 - IN7) in addition to limit input and encoder input 
signals. 

IN1 - IN7 (General-purpose input signals) 

IN1 - IN7 (general-purpose input signals) can be used to read data from I/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 axis, they can be used to input the alarm signal or positioning completion 
signal from the motor driver unit.  IN1 - IN5 can be switched to serve as the alarm input, positioning 
completion input, deceleration (decelerated stop) input, counter latch input and positioning control start 
input 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. 

SD (deceleration (decelerated stop) input) 

SD is a signal to detect the position at which to start deceleration.  The input logic can be changed by 
software. 
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LTC (counter latch input) 

Signal to latch with the counter value, allowing the counter value to be cleared immediately after 
latching or an interrupt request to be generated upon latching.  The input logic can be changed by 
software. 

PCS (positioning control start input) 

Signal for overriding (replacing) the target position, allowing positioning to be performed by the set 
amount of shifting from the input-ON timing.  The input logic can be changed by software. 

General-purpose output signals 
This product has general-purpose output signals (OUT1 - OUT3) in addition to pulse output signal. 

OUT1 - OUT3 (General-purpose output signals) 

OUT1 - OUT3 (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 axis, they can be used to output the level output signal for the servo-on and 
hold-off to the motor driver unit, one-shot pulse signal for each clear signal and the comparator output 
signal.  The output logic can also be changed by software. 

ALMCLR (alarm clear output signal), ERC (driver differential clear output) 

ALMCLR and ERC 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 12 μsec, 102 μsec, 408 μsec, 1.6 msec, 13 msec, 52 msec, 104 msec. 

CP1, CP2 (comparator output) 

CP1 and CP2 are signals for comparing the counter value to the set comparator value.  The output logic 
can also be changed by software. 

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

GND (Ground) 
GND is the ground line for the general-purpose output signals (OUT1 - OUT3). 
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Motion control system 

System configuration 

 

Figure 5.7. System configuration 

Table 5.1.  Component features 
Item Description 

SMC-2DL-FIT 
(Main board) 

When installed on the microcontroller unit, this board generates pulses required for 
position control. 

Conversion cable (User) 
The shape of the control connector of each driver unit is largely different depending 
on the manufacturer and type.  A conversion cable must be prepared to connect each 
driver unit to the SMC-2DL-FIT. 

Driver unit (Motor maker) 

Stepping motor Servo motor 
(Motor maker) 

Motor and driver unit to be subject to motion control. 
Available in various types by motor capacity, power-supply voltage, and motor 
shape.  Select the ones that best fit your needs. 

Limit sensor (Switch maker) 
This sensor is installed at the forward/backward limit and origin detection 
positions.  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 maker) 

Power supply to the SMC-2DL-FIT.  Use a 12 - 24-VDC power supply. 
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6. About Software 
CD-ROM Directory Structure 
\ 
|– Autorun.exe Installer Main Window 
|  Readmej.html Content of F&eIT Series Setup Disk CD-ROM and information (Japanese) 
|  Readmeu.html Content of F&eIT Series Setup Disk CD-ROM and information (English) 

. 
  . 
|–––APISBP Driver library for micro controller 
|     |–– ApiSbp 
|     |     |–– APIPAC Driver file for Windows 
|     |     |    |––SmcWdm 
|     |     |    |––…… 
|     |     | ––HELP HELP file 
|     |     |    |––SmcWdm 
|     |     |    |––…… 
|     |     |––INF INF file 
|     |     |    |––Wdm 
|     |     |    |    |––Smc 
|     |     |    |    |––…… 
|     |     |––Readme Readme file for each driver 
|     |     |    |––SmcWdm 
|     |     |    |––…… 
 
|     |–– Linux General-purpose I/O driver file for Linux 
|     |––…… 
|     |–– SB30 Driver/utility for CPU-SB300 series 
 

  . 
| ––RPCOM Software for serial communications media converter 
| ––Svrmmf2 Monitor & control server unit 

. 
  . 
|––UsersGuide Hardware User's Guide (PDF files) 
|     |–– DeviceModule 
|     |     |––Analog 
|     |     |    |––Japanese 
|     |     |    |––English 
|     |     |––Communication 
|     |     |––…… 
|     |––…… 
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About Software for Windows 
The bundled CD-ROM “F&eIT Series SetupDisk” contains the functions that provide the following 
features: 

- Function to easily set and control the position of the stepping motor or servomotor 

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

- Capable of digital input/output of specified 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-SBP(W32)” - “SMC” - “API-SMC-D 
HELP” to display help information. 
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Uninstalling the Driver Libraries 
When uninstall API-SBP(W32) that has already been set up, please refer to the following procedures. 

Uninstall procedure for Windows XP 

< Uninstall the device driver > 

Use [My Computer] - [Control Panel] - [Add and Remove Programs] to uninstall the device driver. 
In case of API- SMC(WDM), select [Windows driver package - CONTEC (csmc)] and then click 
[Change/Remove]. 

 

< Uninstall the development environment > 

Use [My Computer] - [Control Panel] - [Add and Remove Programs] to uninstall the development 
environment. 
In case of API-SMC(WDM), select [CONTEC API- SMC(WDM) VerX.XX (development 
environment)] and then click [Change/Remove]. 
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7. System Reference 
 

Circuit Block Diagram 

 

Figure 7.1. Circuit Block Diagram   
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Specification 
Tables 7.1 - 7.7 list the hardware specifications of the module. 

Table 7.1.  Common Section 
Item Specification 

Control target Stepping motor or servo motor driver unit(pulse train input type) 

Number of axes to control 2axis 

Device used PCL6123 (Nippon Pulse Motor CO., LTD.) or equivalence to it 

Interrupt When use CPU-SBxxx-FIT: use one point either of IRQ 5, IRQ 7, IRQ 9

Interrupt factor At the time of stop by positive-direction end limit input ON 
At the time of stop by negative-direction end limit input ON 
At the time of stop by alarm input on 
At the time of stop by simultaneous stop operation 
At the time of stop by deceleration (decelerated stop) input on 
At the time of  occurring the encoder input error 
The other event (setting by the software) 

I/O address Any 32 ports boundary 

Current consumption (Max.) 5VDC 520mA  

Physical dimension (mm) 50.4(W)x64.7(D)x94.0(H) (No protrusions) 

Weight 220g 

Module connection method Stack connection by means of a connection mechanism standard with the 
system. 

Module installation method One-touch connection to 35mm DIN rails  
(standard connection mechanism provided in the system) 

The maximum connection 
number  *2 

5 

Applicable wire AWG24 - 16 

Applicable plug FMC 1,5/18-ST-3,5(made by PHOENIX CONTACT CORP.) 

*1 The current tolerance level of the stack connector is 3.0A (Max.). 
*2 The maximum connection number is five because of the restriction of supply current from bus when the same model 

is connected.  In addition, the maximum connection number is three when either of the interrupt is used among the 
equipments in use due to the bus restrictions. 
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Table 7.2.  Encoder Input Section 

Item Specification 

Encode type Incremental 

Maximum counter value 8000000h - 7FFFFFFh(-134,217,728 - 134,217,727), 28 bit 

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

Supported output type Differential output, TTL level output, open-collector output 

Device used AM26LS32A(T.I) or equivalence to it 

Receiver input sensitivity ±200mV 

In-phase input voltage range ±7V 

Distance in which signal can 
be extended 

10m (Depending on the time of connecting the differential output, 
wiring environment and input frequency) 
3m (Depending on the time of connecting the open-collector output, 
wiring environment and input frequency) 
1.5m (Depending on the time of connecting the TTL level output, 
wiring environment and input frequency) 

Response frequency 

5MHz (Depending on the time of connecting the differential output, 
two-phase input, multiply by 4, duty 50%),  
3MHz (Depending on the time of connecting the TTL level output, 
two-phase input, multiply by 4, duty 50%),  
1MHz (Depending on the time of connecting the open-collector output, 
two-phase input, multiply by 4, duty 50%) 

Table 7.3.  Limit Input Section 

Item Specification 

Signal channel 3ch/axis (original point, Forward limit, reserve limit) 

Input signal name ORG : origin input 
+LIM : positive direction end limit input 
-LIM : negative direction end limit input 

Input logic Enables selecting the positive/negative logic by using the Software 

Input type Opto-isolated input (corresponding to current sink output) 

Response time (Max.) 200 μsec  

Input resistance 4.7kΩ 

Input ON current 2.0mA or more 

Input OFF current 0.16mA or less 

External circuit power supply 12V - 24VDC(±10%) 
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Table 7.4.  General-purpose Input Section 

Item Specification 

Signal channel 7ch/axis 

Input signal name IN1/ALM : alarm input, general-purpose input 
IN2/INP : positioning completion input, general-purpose input 
IN3/SD : deceleration (decelerated stop) input, general-purpose input
IN4/LTC : counter latch input, general-purpose input 
IN5/PCS : positioning control start input, 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 Opto-coupler input (corresponding to current sink output) 
Response time (Max.) 200 μsec  

Input resistance 4.7kΩ 

Input ON current 2.0mA or more 

Input OFF current 0.16mA or less 

External circuit power supply 12V - 24VDC(±10%) 

Table 7.5.  Pulse Output Section 

Item Specification 

Pulse rate 0.3 - 9.8 Mpps 

Output signal name CW : pulse / CW output 
CCW : direction / CCW output 

Output signal system 2 Pulse types (pulse for positive/negative direction) or the common 
pulse type (pulse signal/directional signal),  
90-degree phase difference pulse (lead/lag pulse) 

Output form Un-isolated differential line driver output 
Device used AM26LS31(T.I) or equivalence to it 
H-level output voltage 2.5V - 5.25V 
L-level output voltage 0V - 0.5V 
Output rating current (Max.) 20mA 

Table 7.6.  General-purpose Output Section 

Item Specification 

Number of signal channel 3ch/axis 
Output signal name OUT1 : general-purpose output 

OUT2 : general-purpose output 
OUT3 : general-purpose output 
(Each output pin can be switched with the following functions) 
ALMCLR : alarm clear output 
ERC : driver differential clear output 
CP1 : comparator1 output 
CP2 : comparator2 output 

Signal specification Un-isolated open collector output (current sink type) 
(Enables selecting the positive/negative logic by using the Software) 

Response time (Max.) 10 μsec (when using the loading on the input side 510Ω, +24VDC) 
Rated output current (Max.) 100mA per 1ch, 300mA per 1axis 
Rated output withstanding 
voltage (Max.) 

50VDC 



 7. System Reference  

   

SMC-2DL-FIT 91 

Table 7.7.  Installation Environment Requirements   
Item Requirement description 

Operating temperature  0 - 50°C 
Storage temperature  -10 - 60°C 
Operating humidity 10 - 90%RH (No condensation) 
Floating dust particles Not to be excessive 
Corrosive gases None 

Line-noise AC line/2kV, Signal line/1kV 
(IEC1000-4-4Level 3, EN61000-4-4Level 3) 

Noise immunity 

Static electricity 
resistance *3 

Contact discharge/4kV (IEC1000-4-2Level 2, EN61000-4-2Level 2) 
Atmospheric discharge/8kV (IEC1000-4-2Level 3, EN61000-4-2Level 3) 

Vibration 
resistance 

Sweep resistance 10 - 57Hz/semi-amplitude 0.15mm, 57 - 150Hz/2.0G 
80minutes each in X, Y, and Z directions 
(JIS C 60068-2-6-compliant, IEC 60068-2-6-compliant) 

Impact resistance 15G  half-sine shock for 11ms in X, Y, and Z directions  
(JIS 60068-2-27-compliant, IEC 60068-2-27-compliant) 

*3 The IO connector is excluded. Please do not touch any interface connector plugs during PC start. It may cause 
malfunction. 

 

CAUTION   

 When connecting one of the modules to a controller unit, the internal current consumption should be 
taken into account.  If the total current exceeds the capacity of the power supply unit, the integrity of 
the operation cannot be guaranteed.  For further details, please see the Controller Module manual. 
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Physical Dimensions 

 

Figure 7.2. Physical Dimensions 
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