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Win-GRAF User Manual 

By ICP DAS CO., LTD., 2014, All Rights Reserved. 

 
ICP DAS CO., LTD. would like to congratulate you own your purchase of our Win-GRAF PACs. The ease to 
integration of the controller system and the power of the Win-GRAF software program combine to make 
a powerful, yet inexpensive industrial process control system. 
 

Win-GRAF PAC (Programming Automation Controller) Series of ICP DAS includes:  
 

ViewPAC-1000: VP-1238-CE7 

ViewPAC-2000: VP-2208-CE7, VP-6208-CE7, VP-2238-CE7, VP-6238-CE7 

ViewPAC-4000: VP-4208-CE7, VP-4238-CE7 

WinPAC-5000: WP-5238-CE7  

WinPAC-8000: WP-8148, WP-8448, WP-8848 

WP-8128-CE7, WP-8428-CE7, WP-8828-CE7 

XPAC-8000-CE6 XP-8048-CE6, XP-8348-CE6, XP-8748-CE6 

XP-8038-CE6, XP-8138-CE6, XP-8338-CE6, XP-8738-CE6 
 

Legal Liability 
ICP DAS assumes no liability for any damage resulting from the use of this product. ICP DAS reserves the 
right to change this manual at any time without notice. The information furnished by ICP DAS is believed 
to be accurate and reliable. However, no responsibility is assumed by ICP DAS for its use, nor for any 
infringements of patents or other rights of third parties resulting from its use. 

 
 

Trademarks & Copyright 
Names are used for identification purpose only and may be registered trademarks of their respective 
companies. Copyright ©  2014 by ICP DAS CO., LTD. All rights are reserved. 

 
The version number and release date of this document are listed at the bottom of each page.  
Users can download the latest document on FTP: 
http://ftp.icpdas.com/pub/cd/win-graf-workbench-cd/tutorials/  

 
 

Technical Service 
Win-GRAF Web site:  
http://www.icpdas.com/root/product/solutions/softplc_based_on_pac/win-graf/win-graf.html 
  
New Win-GRAF workbench, Lib and PAC driver: 
http://www.icpdas.com/root/product/solutions/softplc_based_on_pac/win-graf/download/ 
win-graf-driver.html 
 
If you have any problems, please feel free to contact us. Email: service@icpdas.com.   
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Chapter 1 Software Installation & Hardware Setting 

1.1 Installing the Win-GRAF Workbench 

Before installing the Win-GRAF Workbench, check the installation environment on your PC.  
 

System requirements: 

 ̧ O.S.: Windows XP, Windows Vista, Windows 7, Windows 8 (32-bits or 64-bits) 

 ̧ Microsoft .Net Framework 3.5    (Download it on the Microsoft web site: 

http://www.microsoft.com/zh-tw/download/details.aspx?id=22) 

 ̧ RAM: 1 GB minimum (Recommended: 2 GB or more) 

 ̧ Available hard-disk space:  200 MB minimum  

 
 
Installation Steps: 

1. Double-click  the άWin-GRAF-setup-ver-x.xxΦŜȄŜέ file in the Win-GRAF installation CD (or download 

the latest version of the Win-GRAF Workbench on the website: http://www.icpdas.com/root/ 

product/solutions/softplc_based_on_pac/win-graf/download/win-graf-driver.html) to begin the 

process.  

 
 
 
 
 

2. Click άbŜȄǘέ to continue and then select άL ŀŎŎŜǇǘ ǘƘŜ ŀƎǊŜŜƳŜƴǘέ, then click άbŜȄǘέ to continue. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.microsoft.com/zh-tw/download/details.aspx?id=22
http://www.icpdas.com/root/product/solutions/softplc_based_on_pac/win-graf/download/win-graf-driver.html
http://www.icpdas.com/root/product/solutions/softplc_based_on_pac/win-graf/download/win-graf-driver.html
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3. Recommend to use the default installation path (i.e., ά/Υ\Win-Dw!Cέύ and then click άbŜȄǘέ to 

continue. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Click άbŜȄǘέ to add a ά²ƛƴ-Dw!Cέ folder shortcut in the άStartέ menu, and then select  ά/ǊŜŀǘŜ ŀ 

ŘŜǎƪǘƻǇ ƛŎƻƴέ to add a desktop  shortcut, then click άbŜȄǘέ to continue. 
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5. Click άLƴǎǘŀƭƭέ to begin installing the Win-GRAF Workbench. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Before the end of the installation, you will see a pop up window and it displays: 

a. The legal Win-GRAF Workbench is delivered with a legal Win-GRAF Dongle distributed by ICP DAS. 

Please always plug the Win-GRAF Dongle in your PC while running it. 

b. To run the Win-GRAF, require Microsoft ά.Net FrameWork 3.5έ installed in your PC. 
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7. By now, you have completed the Win-GRAF installation, then click άCƛƴƛǎƘέ to exit this window. 

({ŜƭŜŎǘ ά[ŀǳƴŎƘ ²ƛƴ-Dw!Cέ to auto-run the Win-GRAF after completing the setup. If there is no 

Win-GRAF Dongle in your PC, the Win-GRAF Workbench will run in Demo mode.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.2 Run the Win-GRAF Workbench 

Before running the Win-GRAF Workbench, make sure the Win-GRAF Dongle is plugged into your PC. 
Without using a Win-GRAF Dongle, the Win-GRAF Workbench will run in Demo  Mode. Open the 
Windows Start  menu, click on άWin-GRAFέ folder and άWin-GRAFέ to open this software.  
 
 
 
 
 
 
 
 
 
 
Description of the ά²ƛƴ-Dw!Cέ folder: 

Libraries:  For users to create their own function or modify an exist function. 

Handbook: The manual details the software interface, programming environment, programming 

languages, and so on, provided by COPALP.  

(Or click the [Help] > [Topics] from the Win-GRAF menu bar) 

History:  The modification history and features added of the Win-GRAF Workbench.  

Manual:  The Win-GRAF manual provided by ICP DAS. 

(Or click the [Help] > [Tutorials] from the Win-GRAF menu bar,  

the manual is located in the path ά/Υ\Win-GRAF\¢ǳǘƻǊƛŀƭǎέύ 

ReadMe: The notice for the Win-GRAF Workbench. 
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1.2.1 Win-GRAF Operating Mode 

 The Win-GRAF Workbench provides two operating modes: 

ά5ŜƳƻ aƻŘŜέΥ Without using a Win-GRAF Dongle. The compiled Win-GRAF project can run for 15 

minutes on the PAC. Once the time limit has expired, users must Stop/Start this 

project again and it only supports up to 40 I/O tags. 

ά[ŀǊƎŜ aƻŘŜέΥ Using a Win-GRAF Dongle. The project can run on the PAC without the time limit.   

 
Demo Mode - Without using a Win-GRAF Dongle. 

The start screen will show as below after running the Win-GRAF Workbench. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: If you install the Win-GRAF Dongle in the Demo Mode, you must close Win-GRAF Workbench and 

then start it again to make it become Large Mode. 
 
Large Mode - Using a Win-GRAF Dongle. 
The start screen will show as below after running the Win-GRAF Workbench. 
 
 
 
 
 
 
 
 
 
 
 

No Win-GRAF Dongle found. Demo mode! 

It describes the limitations in 
demo mode, you can also 
click the main menu [Help] > 
[About] to see this content. 
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1.2.2 Win-GRAF Operating Environment 

Run the Win-GRAF and then the main screen will show as below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Mouse right-click on the top of the Window to Show/Hide the menu bar. 
 

A. The Workspace:   It allows users to create project lists, and add/open the Win-GRAF program as 

well as the related settings. Moreover, the new project can be created by using a 

project template. 

B. The Program Area: It used to show/edit the program and can be divided into more function area.  

(Refer the Section 2.2.1) 

C. The Message Area:  It used to show compiler messages and provides more diagnostic tools. 

 

Tips:   
1. To resize a window, click and drag the side or corner of the window to change its size. 

2. Press the άCмέ key to open the user manual  (i.e., HTML Help). 

 
Hind or Show the window 
If you carelessly closed the Variables pane or the Message Area during the programming, you can click 

the menu bar "View" and select the following options to open this window again.  

 
 
 
 
 
 

Output:  It means the Message Area. 

Infos Tab1: It means the Program Area ς Variables pane (refer the Section 2.2.1).  

Infos Tab2: It means the Program Area - Function Blocks pane (refer the Section 2.2.1).  

 
 

Workspace 
 

A 

Program Area 
 

B 

Message Area 
 

C 

Menu / Tool bar 
Right-click 
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Switching the language 

1. To switch the UI language of the Win-GRAF, click άHelpέ and  άLanguageέ on the toolbar and then 

choose a language in the  άSelect Languageέ dialog box, and click άOKέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. The UI language  will be changed after restarting the Win-GRAF automatically.  
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1.2.3 Win-GRAF Library Manager 

Win-GRAF Workbench provides a Library Manager that can be used to look up all descriptions for 

Functions, Function Blocks and I/O Boards. The user can refer Section 11.1 to upgrade the Win-GRAF Lib. 

 
1. To begin this, click the Start button and click "All Programs" > "Win-GRAF" > "Libraries" > άh9aέ.  
 
 
 
 
 
 
 
 
 
2. In the άLibrary Managerέ window, click the menu bar άFileέ > άOpen Libraryέ and select  άICP DAS ς 

XP-WP-VPέ then click άOKέ.  

3. Select any title in the άFunction and FBsέ tab and click the άDescriptionέ to view the usage of this 

Function or Function Block; Select any title in the άI/Osέ tab and click the άDescriptionέ to view the 

usage of this I/O Boards.  
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1.3 Setting the Win-GRAF PACΩs IP Address 

For connecting with the PAC, the Win-GRAF Workbench needs to know the PAC IP. The following will 
show you how to set up the PAC IP. Using the XPAC (XP-8xx8-CE6) and the WinPAC (WP-5xx8-CE7, 
WP-8x48, WP-8x28-CE7) as the example: 
 
Hardware Wiring Diagram 
 
 
 
 
 
 
 
 
 
 
PAC Side 

Using the USB mouse that connected to the PAC, and click άStartέ > άSettingsέ > άNetwork and Dial-up 

Connectionsέ on the lower left corner of the monitor, then double-click the άLAN1έ (or LAN2), then fill in 

a proper IP address. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1  

2  

3  

Click to use the keyboard  
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Open the άWinPAC_Utility.exeέ (or άXPAC_Utility.exeέ) on the desktop (or \System Disk\ tools\ ).Then, 

click   άFileέ > άSave and Rebootέ to reboot the PAC. 

 
Notice:  

For connecting properly, the PC/Win-GRAF IP and the PAC IP must on the same network segment. 

For example, set the PCΩs IP to ά192.168.1.20έ (Mask: 255.255.255.0). 
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Chapter 2 A Simple Win-GRAF Program 

2.1 Creating a New Win-GRAF Project 

The following sections will introduce you to a simple template project that used to get/set (read/write) 

the Win-GRAF PACΨs system time. Follow the steps below to complete this demo program. 

 

2.1.1 Creating a Template Project (Demo01) 

1. Run the Win-GRAF Workbench (refer the Section 1.2), and click "File / Add New Project..." from the 

menu bar. 

 
 
 
 
 
 
 
 
 

2. Click άCǊƻƳ ǘŜƳǇƭŀǘŜέ to create a project from a template, enter a project name (e.g., "Demo01") in 

the Name field and add a simple note in the Comment field, then click "Next". By default, it will 

show a "ICPDAS_template" option provided by Win-GRAF Workbench, just click "Next" to continue. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recommend to use the default folder. 
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3. Now, you have created the ά5ŜƳƻлмέ template project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:   In the demo01, we use a άCǊƻƳ ǘŜƳǇƭŀǘŜέ way to create this project. If you select "Project" in the 

step2, click the "Release" in the ά/ƻƳǇƛƭƛƴƎ ƻǇǘƛƻƴǎϦ setting. The others setting can be done in 

the following sections, just click "Next" and then "OK" button to end the settings.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

άPAC IP:502έ, 
See Section 2.3.5 
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2.1.2 Important Project Settings 

There are two important settings must be done after creating the project.  

1. In the "Workspace", mouse right-click the project name (e.g., "Demo01") and then uncheck the  

"Alphanumeric Sorting" option (the last one). If unchecked, means the programs are in execution 

order ; If checked, means the programs are in alphanumeric order (e.g., FBD1, LD1, ST1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Change the execution order of programs: 

Note:  If you want to change the execution order of programs, mouse right-click the project name 

(e.g., "Demo01") and click "Cycle" (as the screenshot above) to open the settings window, 

then click the "Move Up" or "Move Down" button to change the order. 

 
 
 
 
 
 
 
 
 

2. If using the "Project" way to create a new project (in this example, we use the άCǊƻƳ ǘŜƳǇƭŀǘŜέ way, 

refer the Section 2.1.1 - Step 2), click the"Project" > "Settings..." from the menu bar to open the 

"Project settings" window. Click the "General" option and set the "Complex variables in a separate 

segment" to "Yes" to allow the using of complex data structures, such as arrays. Finally, click "OK" to 

exit the window.  

 

 

 
 
 
 
 
 
 
 
 

Checked,  
In alphanumeric order 

Right-click 

 
 
 
 
 
 
 
 
 

Unchecked, 
In execution order 



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     2-4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note: The "Code Generation" must be set to "Release".) 
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2.2 Introduction of the Project  

2.2.1 Demo01 - LD Program 

This program is used to read/write the Win-GRAF PACΨs system time. In the Workspace, double-click the 

LD program name (i.e., άPAC_Time") to open all relevant windows. As the screenshot below, the 

Program Area has three main parts: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tips:   Mouse click the Program Editor Area, and press the  ϦҌά  or ά-έ key to zoom in or zoom out the 

content. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
A. Program Editor Area (LD):   

This area allows to edit or display this LD program, you can click the object button (on the left of 

Program Area) to add a program, and then drag-and-drop variables (in the Variables Area) onto the 

function block one-by-one.  

 
 

(E.g., press "-έ key twice to 
zoom out the content.) 

A. Program Editor 
Area (LD) 

B. Variables 
Area 

C. Function 
Blocks Area Note:   , means the 

program is locked and 
cannot be deleted. 

Program Area 
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B. Variables Area: 

This area shows the function blocks and variables that used in this program. Mouse double-click the 

άbŀƳŜέ or ά¢ȅǇŜέ item to modify its name or data type, then click ά9ƴǘŜǊέ to complete the setting. 

(Refer the Section 2.3.1 for the details about variable declaration.)  

 

Note:  For the function block can work correctly, the 

άInst_xxx..έ FB instance variable will be automatically 

added when using one function block. For the safety 

reasons, this FB instance variable will not be automatically 

deleted even if the function block has been removed in the 

editor area. So, users can right-click the unwanted variable 

and select ά/ƭŜŀǊέ to manually remove it.  

 

 
 
 
 
 
 
 

C. Function Blocks Area: 
In the ά.ƭƻŎƪǎέ tab, it provides many types of the function block for users to drag and drop them to 
the editor area.  

 
 
 
 
 
 

 
 

 

R1: Get current time of the PAC R2: Set άSet_new_timeέ to άTrueέ  to set the new time 

R3: Reset it to άFalseέ 

Tips:  
After selecting the function 
block, press άCмέ key to open 
the HTML Help. 

FB instance variable 
variable 

Note: You can press the SPACE bar 
to change its type (/, S, R), and 
press the F1 key for more details. 
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2.2.2 Demo01 - Variables 

In the workspace, mouse double-click the ά±ŀǊƛŀōƭŜǎέ item to open the Variables window. The following 

screenshot shows all the needed and defined variables in this άDemo01έ project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Tips:   In the Variables window, users can click any title field (e.g., άbŀƳŜέύ for sorting.  

If you want to go back to the original sort order, mouse right-click anywhere and select the 

ά/ŀƴŎŜƭ {ƻǊǘƛƴƎέ option. 

 
 
 
 

 
 
Field description:  (Press the άCмέ key to  look up the details)  

Mouse double-click any field item to set or modify the data. 
 

Name:  A valid variable name starts with a letter (e.g., "A to Z" or "a to z") followed by any 

number of letters, numbers (e.g., "0 to 9"), or an underscore (i.e., ά_έ). 

Type:  Data type. (Refer the Appendix A for the value range) 

Dim.:  To specify the range of an array. 

(E.g., enter άмлέ, means the use of the Counter [0] to [9]). 

Attrib.:  Double-click this field item to set it to άwŜŀŘ hƭƴȅέ that means users can only read this 

variable but cannot modify it. 

Syb.:  If checked, the variable name will also be downloaded into the PAC. 

Init value:  To set the initial value of the variable. 

User Group:  All the variables can be divided into some groups (e.g., άGroup1έ, άGroup2έύ and it is 

convenient for users to look up or search these variables. 

Tag: To enter a nickname for the variable. 

Description: To enter a simple note for the variable. 

 
 
 
 
 

Click it to sort by name. 
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2.3 Give it a Try 

As mentioned before, we have described the LD program (Section 2.2.1) and variables (Section 2.2.2) in 

the "5ŜƳƻлмέ project. The following sections will show you how to declare variables and add an LD 

program with the blinking function in this project.  

Note:  All the Win-GRAF PAC does not support the άULINTέ and άLWORDέ data type. 

 

2.3.1 Declaring the Win-GRAF Project Variables 

First, we will declare two boolean variables (i.e., "LED1" and "LED2") that used in the program. 

1. In the ά±ŀǊƛŀōƭŜǎέ window, mouse right-click any item in the άbŀƳŜέ field and select ά!ŘŘ ±ŀǊƛŀōƭŜέ  

(or press the "Ins" key or click the   tool button) to add a variable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Double-click the new άbŜǿ±ŀǊέ item and change its name to ά[95мέ, then click ά9ƴǘŜǊέ to finish the 

setting. In this case, the data type is "BOOL".  

 
   
 
 

Note:  The settings will be done only after clicking the ά9ƴǘŜǊέ key. 
 

3. Follow the previous steps to add the ά[95нέ  boolean variable. 

 
 
 
 
 
 

Tips:  To set up multiple ordinal variables, enter the name ά[95έ (as the step2) and then press ά/ǘǊƭҌ/έ 

and ά/ǘǊƭҌ±έ twice to create άLED1έ and άLED2έ (auto sequential numbering), finally, delete the 

first variable (i.e., άLEDέ).  
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Tip #2:   
1. If you need to add multiple variables (e.g., ά.ƻƻψлм to .ƻƻψмсέ), simply right-click the άDƭƻōŀƭ 

ǾŀǊƛŀōƭŜǎέ and select the ά!ŘŘ aǳƭǘƛ ±ŀǊƛŀōƭŜǎέ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Follow the settings like the figure below όbŀƳŜΥ  ά.ƻƻƭψ҈҈έ; ¢ȅǇŜΥ  ά.hh[έ; From: 1; To: 16) to 

create Boolean variables (i.e., ά.ƻƻƭψлмέ to ά.ƻƻψмсέ) and then click ά/ǊŜŀǘŜ ŀƭƭέ button to complete 

the settings.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mouse right-click 
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2.3.2 Declaring the I/O Variables 

In this example, the I-8055W module that used to show the blinking feature must be plugged in the 

PACΨs slot1. So, we need to add an I/O link to correspond to the real I/O module.  

 

1. Click the "Open I/Os" tool button to add an I/O link. 

 
 
 
 
 

2. Mouse double-click on Ϧ{ƭƻǘ мέ and then double-click the "i_8055" to select this I/O board. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Click the ά/ƭƻǎŜέ button to exit the άI/O Boardsέ window. 
Note: Click the ά±ƛǊǘǳŀƭκwŜŀƭέ button to change to the Virtual l/O (for testing) or the Real I/O. 

(The Real I/O is used in this example).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Virtual I/O:  (It shows in blue) 
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After linking the άi_8055έ I/O board, it will automatically add 8 input & output variables in the 
ά±ŀǊƛŀōƭŜǎέ window. 
 

 
 
 

%IX1.0 ς i_8055_DI  
άIέ means άLƴǇǳǘέ 

άXέ means ά.ƻƻƭŜŀƴέ 

ά1έ means ά{ƭƻǘ мέ 

%QX1.1 ς i_8055_DO 
άQέ means άhǳǘǇǳǘέ 

άXέ means ά.ƻƻƭŜŀƴέ 

ά1έ means ά{ƭƻǘ мέ 
 

%ID   or  %QD 

άDέ means άLƴǘŜƎŜǊκwŜŀƭέ 

 

 
There are three output variables are used in this example, and you can modify the name for easy use. 

Mouse double-click the item and fill in a name, then press ά9ƴǘŜǊέ key to finish the setting.  
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2.3.3 Creating an LD Program 

In the ά5ŜƳƻлмέ project,  we want to create a ά[5мέ program to show the blinking. To begin, follow 

these steps: 

1. In the workspace, mouse right-click the άtǊƻƎǊŀƳǎέ folder and select άLƴǎŜǊǘ bŜǿ tǊƻƎǊŀƳΧέ. 

 

 
 
 
 
 
 
 
 
 
 

2. Fill in a program name in the άbŀƳŜέ field and enter a simple note in the άDescriptionέ field, and 

then select the ά[5 ς [ŀŘŘŜǊ 5ƛŀƎǊŀƳέ as the programming language and click the άOKέ button.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Double-click the ά[5мέ program to open the editor window. 
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4. Click the  άLƴǎŜǊǘ C.ΦΦέ button on the left of the ά[5мέ window to add a function block.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Double-click this function block and select the ά.[LbYέ, then 

click the άhYέ button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tips:   
You can also drag and drop 
the άBLINKέ function block 
into the ά[5мέ window. 

Tips:  (Refer Section 2.2.1 ς B) 
Click the upper area, to change a FB instance variable. 
Click the lower area, to change a function block. 

Tips:   
You can press the άBLέ key 
to quickly find out the name.  
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Important Notice: 

 
When programming, users may copy & paste an existing function block to create a new one. But, 
this way will cause a function exception due to the same function instances. Therefore, users must 
create a new name for the function instance.  
 
1. Mouse double-click the function block and enter a new name (e.g., άInst_BLINK1έ), then click the 

  button to complete the setting.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. In the άInst_BLINK1έ window, click άYesέ to create this function instance.  
 
 
 
 
 
 
 
 
 
 
 
3. Now, there is an άInst_BLINK1έ function instance added in the Variables Area.  
 
 
 
 
 
 
 
 
 
 

 
 

2  

3  

Tips:   
You can also use the same way to 
double-click  on the right-side of the 
ά/ƻƛƭέ to create or assign a variable.  
(See Step7) 

1  
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6. Click the ά/ƻƛƭέ on the right of the ά.[LbYέ function block, and continuously click the άLƴǎŜǊǘ /ƻƛƭέ 

button to add four ά/ƻƛƭέ. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

7. Mouse double-click the first ά/ƻƛƭέ and double-click ά[95мέ to assign it. Follow the same way to 

assign the ά[95нέ variable to the second ά/ƻƛƭέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. As the screenshot below, mouse drag-and-drop the άhǳǘǇǳǘмέ, άhǳǘǇǳǘнέ and άhǳǘǇǳǘоέ variables 

to the 3th, 4th and 5th ά/ƻƛƭέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  

2  

Tips:  Press the ά+έ key to zoom in the content. 
Press the SPACE bar to change the Coil type (/, S, R).  

 



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     2-16 

 

9. Mouse double-click on the left of the ά/¸/[9έ and enter ά¢Ін{έ  όto blink every two seconds), and 

then click    to finish the setting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. Finally, click the ά{ŀǾŜέ button to save the ά[5мέ program. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Note:  ά έ  means this program is opened (locked, cannot be deleted). Click the ά·έ in upper-right 

corner of window to close this program (un-locked, ά έ).  
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If you want to add a program to the first line after completing the programming, follow these steps: 
 

1. Click the upper-left corner of the Program Editor Area, and you will see the selectable items on the 

Object bar. Select an object (4 to 7, as the screenshot below) to add a program to the first line.  

Note: You can also select an object (1 to 3) to add it on the left of the current program.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. In this case, click άInsert new rungέ to add it to the first line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Add a object on the left of the program: 
4. Insert jump (shift + F9) 
5. Insert Coil (F9) 
6. Insert new rung 
7. Insert commecnt line 

Add a object on the left of the current program: 
1. Insert contact before (shift + F4) 
2. Insert horizontal line (shift + space) 
3. Insert FB before (shift + F8) 
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2.3.4 Compiling the Program 

In the previous section, we have added and saved the LD program. For the Win-GRAF project can 

function properly on the PAC, we need to compile the programs. To begin, follow these steps: 

 
1. On the menu bar, click άtǊƻƧŜŎǘ > .ǳƛƭŘ !ƭƭ tǊƻƧŜŎǘǎέ to compile all programs. 

 
 
 
 
 
 
 
 
 

2. If a άbƻ ŜǊǊƻǊ ŘŜǘŜŎǘŜŘέ message is appear that means the project was successfully compiled. 

Note:  If you modify and save the program after compiling it, click the ά/ƭŜŀƴ !ƭƭ tǊƻƧŜŎǘǎέ to clean 

the previous results and then do the step1 again.   

 

 
 
 
 
 
 
 
 
 
 
 
 

If the Win-GRAF is running in Demo 
Mode, this message means the 
Win-GRAF project can run for up to 
15 minutes on the PAC. 

Check to see if there is any 
error message here. 
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2.3.5 Download the Program to PAC 

Before downloading the program, you need to set up the communication parameters. (By now, it only 
supports the Ethernet TCP/IP). 
 
1. Mouse right-click the project name (i.e., "Demo01") and select ά/ƻƳƳǳƴƛŎŀǘƛƻƴ tŀǊŀƳŜǘŜǊǎΧέ to 

open the settings window. 

 
 
 
 
 
 
 
 
 
 
2. Enter the άPAC IPΥрлнέ (e.g., ά192.168.255.1:502έ) to add an IP address and then click άhYέ. 

It can also click the    button to add/modify the IP address. 

 (Note: the default PAC IP is ά192.168.255.1έ and the fixed port number of Win-GRAF PAC is ά502έ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
3. Before establishing a connection, make sure the PAC and the network are working properly.  

 

Tips:  All the configured IP will be listed here. You 
Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ ǳƴǿŀƴǘŜŘ Lt ŀƴŘ ǇǊŜǎǎ ά5Ŝƭέ ƪŜȅ ǘƻ 
delete it (e.g., ά192.168.78.8: 502έ). 

How to Extend the Timeout ? 
If typing άPAC IP:502έ, the 
default timeout is 3 seconds, and 
the user can type "PAC IP:502(n)"  
to set the timeout as n seconds. 
(E.g., "192.168.255.1:502(10)" 
means the timeout is set to  10 
seconds.) 
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4. Click the menu bar άtǊƻƧŜŎǘέ and select άhƴ [ƛƴŜέ, or click the  tool button to establish a 
connection. 

 
 
 
 
 
 

 
 
 
 
 
5. As the screenshot, if it shows άApp: TESTέ, different to the current project name (i.e., άDemo01έ), 

that means there is a project (name: άTESTέ) running on the PAC. Click άStop applicationέ tool button 

to stop the άTESTέ project. 

 
 
 
 

 
6. Click the άDownloadέ tool button to download the άDemo01έ project. 

 
 
 
 
 

 
 
 
 

7. If RUN is displayed, it means that the "Demo 01" project has been successfully executed on the PAC.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The current time on 
the PAC is displayed. 
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Note:   If there is any error message show up during the download process, refer the Appendix B to get 
the solution. 

 
Cycle time 
When on-line with the PAC, move your mouse over the άRUNέ position on the toolbar to view the 

current cycle time of the program on the PAC. You can also view the cycle time in the bottom-right 

corner of the message area.  

 

 
 

When doing the άOn Lineέ ( ) operation, it will automatically switch to the άRuntimeέ tab and you 

can see if there is any error message for the downloaded program. (E.g., in this example, we need to 

plug the I-8055W module in the Slot1 of the PAC, and the message άBoard error in the slot No. 1 !έ 

means there is no I/O module in the Slot1 or an I/O exception.)  

 
Shutting down the PAC, and plug one I-8055W module in the PACΩs  Slot1 then reboots. Then, click 

άOn Lineέ ( ) button to connect to the PAC. 
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2.3.6 Testing the Program 

In the previous section, you have successfully downloaded the άDemo01έ project and the following will 

describe how to test the program. 
 

The άPAC_Timeέ Program: 
1. Mouse double-click the variable name (e.g., άnew_Yearέ) in the άTIME_SETέ function block (or the 

Variables Area) one-by-one to change the PACΩs system time (e.g., to change it as January 1, 2015 

12:30:35). 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Set the άSet_new_timeέ variable to άTRUEέ to write the new system time. 
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3. Then, the new system time will show on the άTIME_GETέ function block (or the Variables Area), 
and the άSet_new_timeέ variable will be reset to άFALSEέ automatically. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The άLD1έ program: 
4. When the άDemo01έ project is running, you can check to see if the DO0, DO1 and DO2 tags of the 

I-8055W I/O module that plugged in the slot1 of the PAC is blinking every two seconds (like the 

value "T#2Sέ we set before).  You can also assign a άTIMEέ variable on the left side of the άCYCLEέ 

for easy to change the time setting. Refer the Section 2.3.1 for the setting way. 

5. If the ά%QX1.1.3έ variable is set to άTUREέ in the Variable Area, the LED4 (i.e., ά5h3έ, at the top of 

the I-8055W I/O module) will light up. 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

6. Click the    tool button again to cancel the PAC connection.  
Note:  Do NOT click the ά{ǘƻǇ !ǇǇƭƛŎŀǘƛƻƴέ button; it will stop the running project on the PAC. 

 PAC ̙ 

The new system time. 
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Chapter 3 Modbus Slave: Allow the SCADA/HMI Software to 
Access Win-GRAF Variables 

In Chapter2, we have described how to get/set the PAC system time (i.e., the άPAC_Timeέ program) and 

create a blinking function (i.e., the άLD1έ program) in the άDemo01έ project. The following sections 

describe how to allow the SCADA/HMI software (e.g., άInduSoftέ) to access Win-GRAF variables that 

defined in the "Demo01" project. The Win-GRAF Workbench provides two ways to open the PAC data, 

one way is to enable the Win-GRAF PAC as a Modbus TCP Slave and the second way is to enable the 

Win-GRAF PAC as a Modbus RTU Slave (you must first complete all the Modbus Slave settings in Section 

3.1, and then refer the Section 3.2). To begin, follow these steps: 
 

3.1 To Enable the Win-GRAF PAC as a Modbus TCP Slave 

1. Click the άOpen Fieldbus Configurationέ tool button to open the άIO Driversέ window. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Click the άInsert Configurationέ button on the left side of the άIO Driversέ window and then select the 

άMODBUS Slaveέ and click άOKέ to enable a Modbus TCP Slave. 

 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.icpdas.com/products/Software/InduSoft/indusoft.htm
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3. Click the άInsert Master/Portέ button on the left side to set the άSlave numberέ (In this case, the 

value is ά1έ), and click the άOKέ button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Click the άInsert Slave/Data Blockέ button on the left side to open the άMODBUS Slave Requestέ 

window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Enter a simple note in the άDescriptionέ 

field and then click the "Input Registersέ 

option. 
 

For Modbus Master to Read data: 

Options Data types 

Input-bits BOOL 

Input Registers 
BYTE, INT, DINT, 
REAL, etc. 

 

For Modbus Master to Write data: 

Options Data types 

Coil-bits BOOL 

Holding 
Registers 

BYTE, INT, DINT, 
REAL, etc. 

(Refer the Appendix A to see more data type) 
 

Tips:   
1.  Press the άF1έ key to open the Help on this subject. 
2.  If you add two or more άServer - Χέ settings, type a 
άServer IDέ for easier use (a string, e.g., `SVR1Ω) 

Enter a simple note. 

Recommend to set 
άBase addressέ to ά1έ 
and set the value of 
άNb itemsέ is greater 
than ά200έ.  
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6. As the screenshot above, itΩs recommended to set the άBase addressέ to ά1έ and the άNb itemsέ 

refers to how much variable data can be provided by one άdata blockέ. If the data address requested 

from the Modbus Master (e.g., the SCADA software) is greater than this value (in this example, the 

value is ά2000έ), the Modbus Slave (i.e., Win-GRAF PAC) will not respond.  

7. Mouse drags all the needed variables (e.g., άPAC_xxxέ, data type: άDINTέ) one-by-one from the 

Variables area and then drop it to the άSymbolέ field.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
8. Mouse double-click the άOffsetέ field and fill in a value, then press άEnterέ key to finish the setting. 

Note:  (1) The άOffsetέ value starts at ά0έ and the Modbus address of variable is equal to this value 

      plus 1 (Base address). 

(2) If using a 32-bits (or more than 32-bits) data type (e.g., άDINTέ, refer the Appendix A), it 

     requires two Modbus addresses, as the table below, the άOffsetέ values are 0, 2, 4, 6, etc.   

     

 
 
 

 
 
 
 
 

Tips:  
Mouse click the άOffsetέ field and press the keyboard άCtrl+Aέ to select all items, and then click the 
άIterate Propertyέ button at the left-side to open the settings window.  
 
 
 
 
 
 
 
 
 
 

Enter 

Ctrl+A 



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     3-4 

 

Keep the άNameέ setting, enter ά0έ into άFromέ field and enter ά2έ into άByέ field, then click άOKέ. 
 

(If the άNameέ is set to ά%%έ, it will show ά00, 22, 
44, 66, 88, 1010, 1212έ in this example. The user 
can modify it depends on the needed settings and 
then check the value in the άResultsέ area.) 

 
 
 
 
 
 

 
 
 
 
 
9. Click άStorageέ to select entire columns and then press άEnterέ key to display a drop-down menu. 

Then, select άDWORD (Low ς High)έ and press άEnterέ key to complete the setting. (If using a 16-bits 

or below, itΩs no need to set the άStorageέ item.) 

 
 
 
 
 
 

 
 
 
 
 
 

To expand this άData Blockέ and you can see the Modbus addresses of all variables. It equals to the 

άOffsetέ value plus 1 (Base address).  
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10. Then, we need to add the second άData Blockέ for the Modbus Master to read the Boolean data.  

This configure way is similar to the step 4 to 8:  

(1) Click the άServer - Χέ item and click the άInsert Slave/Data Blockέ button at the left side to open 

      the settings window.  

(2) In the άMODBUS Slave Requestέ window, enter a simple note and select the άInput-bitsέ option, 

      then set άBase addressέ to ά1έ and set άNb itemsέ to ά2000έ. 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

(3)  Mouse drags the Boolean variables (i.e., άLED1έ, άLED2έ; data type: BOOL) one-by-one and drop  
them to the άSymbolέ area, and then set the άOffsetέ to ά0έ and to ά1έ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

You have completed the settings for the Modbus Slave. Finally, follow the way below to re-compile 

the program and download it to the Win-GRAF PAC. 

 
 
 
 

Enter a simple note 

For the Modbus Master to Read data: 

Option Data Type 

Input Bits BOOL 

Input Registers 
BYTE, INT, DWORD, 
REAL, LINT, etc. 

 (Refer Appendix A to see more data type) 
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11. Click άtǊƻƧŜŎǘέ > ά.ǳƛƭŘ !ƭƭ tǊƻƧŜŎǘǎέ from the menu bar to compile this program again (refer the 

Section 2.3.4). If a message informs you άNo error detectedέ that means this process is successful. 

 
 
 
 
 
 
 
 
 
 
 

12. Mouse right-click the project name (i.e., άDemo01έ) and select the ά/ƻƳƳǳƴƛŎŀǘƛƻƴ tŀǊŀƳŜǘŜǊǎΧέ 
to set the PAC IP (e.g., ά192.168.71.19:502έ) and then click the menu bar άtǊƻƧŜŎǘέ > άOn Lineέ (or  

 ) to establish a connection and download this project to the Win-GRAF PAC. (Refer the Section 
2.3.5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Refer the P1-1 to view all PAC models) 
 

After completing all the steps, the HMI/SCADA software can access to all the Win-GRAF variables listed 

above via Modbus TCP protocol.  

 
 
 
 
 

This version information can be ignored. 

Modbus TCP Slave 

SCADA / HMI Win-GRAF PAC 

IP: 192.168.71.19 
Port: 502 

InduSoft 

Modbus TCP Master 

Slave number = 1 
IP: 192.168.71.xxx 
Mask: 255.255.255.0 

WP-8xx8 WP-5xx8-CE7 
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3.2 To Enable the Win-GRAF PAC as a Modbus RTU Slave 

Before doing this, you must complete all the content that described in Section 3.1 to open the Modbus 

Slave data. The way to enable the Win-GRAF PAC as the Modbus RTU Slave is to add the άMBSLAVERTUέ 

or the άMBSLAVERTUEXέ function block in the program. To begin, follow these steps: 

 
Add the άMBSLAVERTUέ function block 
1. In the ά[5мέ window, mouse click the place where you want to add this function block and then click 

the  άLƴǎŜǊǘ C.ΦΦέ button on the left side of the window.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Double-click on this function block and select the name άMBSLAVERTUέ, then click άhYέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tips:   
Press άMBSLέ key to quickly 
find out the function name.  

1  

2  

3  
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3. Iƴ ǘƘŜ άa.{[!±9w¢¦έ ŦǳƴŎǘƛƻƴ ōƭƻŎƪΣ ƳƻǳǎŜ ŘƻǳōƭŜ-ŎƭƛŎƪ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ƻŦ ǘƘŜ άthw¢έ and enter a 

string 'COM2:9600,N,8,1' (it means using the Win-GRAF PACΩs COM2 to communication with the 

Modbus Master) and then click    to complete the settings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Double-click the left side of the άSLVέ and then enter ά1έ (the value set in the Section 3.1 - Step 3), 

then click  to finish the setting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Now, you have completed the setting of the άMBSLAVERTUέ function block, and then re-compile the 

program and download it to the Win-GRAF PAC. (Refer the Section 2.3.4, Section 2.3.5) 

 

Note:  Users can enable multiple Modbus RTU Slave ports for each PAC (recommend not over 16 Ports), 

the way is to add multiple άMBSLAVERTUέ function blocks and set the different άPortέ value. 

 

Tips:   
Press the άF1έ key on this 
function block to show up 
the related Help. 
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 (Refer the P1-1 to view all PAC models) 

Add the άMBSLAVERTUEXέ function block 

²ƘŜƴ ǳǎƛƴƎ ǎŜǾŜǊŀƭ ά{ŜǊǾŜǊ - Χέ ǎŜǘǘƛƴƎǎ όǊŜŎƻƳƳŜƴŘ ǘƻ ǎŜǘ ƻƴŜύ ƛƴ ǘƘŜ άLh 5ǊƛǾŜǊǎέ ǿƛƴŘƻǿΣ ǘƘŜ ǳǎŜǊ 

ƴŜŜŘǎ ǘƻ ǳǎŜ ǘƘŜ άa.{[!±9w¢¦EXέ ŦǳƴŎǘƛƻƴ ōƭƻŎƪΦ 

 
 
 
 
 
 
 
 
 
 
 
 

1. Follow steps 1 to 4 above to add the άMBSLAVERTUEXέ function block. If you want to change the 

usage for existing function block, mouse double-click the άMBSLAVERTUέ and change it to 

theάMBSLAVERTUEXέ, and then click the άOKέ button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Function Block 

Function 

Modbus RTU Slave 

SCADA / HMI 

InduSoft 

Modbus RTU Master 

COM2: RS-232 
9600,N,8,1 

Win-GRAF PAC 

Slave number = 1 
WP-5xx8-CE7 WP-8xx8 
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2. The άMBSLAVERTUEXέ has a άSrvIDέ setting. Double click the left side of the άSrvIDέ and enter a 

needed άServer IDέ (using a string format, e.g., ΨSvr1Ω). 

Note: 

Using the άMBSLAVERTUέ function block means the first Modbus Slave setting will be enabled. 

Using the άMBSLAVERTUEXέ function block means to enable the Modbus Slave setting depends on 

the άServer IDέ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now, you have finished the settings for the άMBSLAVERTUEXέ function block, and then re-compile 

the program and download it to the Win-GRAF PAC. (Refer the Section 2.3.4, Section 2.3.5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tips:   
Press the άF1έ on this 
function block to show 
up the related Help. 
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Chapter 4 Linking άLκh .ƻŀǊŘsέ 

This section lists the usage of the άLκh .ƻŀǊŘǎέ function in the Win-GRAF Workbench to link the Real I/O 

modules or to enable other I/O functions. First, you need to know the slot numbering and supported I/O 

modules for each PAC: 
 

PAC Model 
Slot No. (from the 
left to the right) 

The supported PAC I/O modules 

WP-8xx8 0 to 7 
Supported: 
 I-8K and I-87K series (High Profile) I/O modules.  
(E.g., I-8017HW and I-87055W) 

 Not Supported: 
I-8K and I-87K series (Low Profile) I/O modules. 
(E.g., I-8017H and I-87055) 

WP-8xx8-CE7 0 to 7 

XP-8x38-CE6 (*) 0 to 7 

XP-8x48-CE6 (*) 1 to 7 

VP-x2x8-CE7 (*) 0 to 2 

WP-5238-CE7 - 

The Palm-size PAC which can support one XV board. 
 (E.g., XV107, XV116, XV308, etc.) 
The XV board is a kind of the Modbus slave I/O board.  
(Refer the Section 5.1.6 to 5.1.12 for using XV-boards.) 

 

(*) : The XP-8038-CE6, XP-8048-CE6, VP-x208, WP-5xx8-CE7 are the 0-slot PAC.    
(Refer P1-1 for all PAC models) 

 
Add the άLκh ōƻŀǊŘέ 

άI/O boardέ refers to the I/O functionality in the Win-GRAF (e.g., άi_8037_5hάύ and  

άLκh moduleέ refers to the hardware device (e.g., άI-8037Wάύ.  

 
Notice:   
Besides the software setting for the I/O board, there are some kinds of I/O modules need to set the 

hardware Jumper (e.g., Single-ended and Differential Jumper). So, go to the website to look up the 

product information, or the description printed on the module cover, or the attached shipment 

document.  

I-8K and I-87K series product website: 

http://www.icpdas.com/root/product/solutions/remote_io/rs-485/i-8k_i-87k/i-8k_i-87k_selection.html 
 
 

1. In the Win-GRAF, click the "Open I/Os" button from the toolbar to open the άLκh .ƻŀǊŘǎέ window.  

 
 
 
 
 
2. As the figure below, mouse double click the slot number that corresponds to the real I/O module 

and then select the proper I/O board (e.g., i_8037_DO).  
 

Note:  The Slot 0 to Slot 7 are reserved for real I/O modules that plugged into the PAC, and the slot 

8 or above are for other usage.  

 
 

http://www.icpdas.com/root/product/solutions/remote_io/rs-485/i-8k_i-87k/i-8k_i-87k_selection.html
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Buttons Description:  (Click the following buttons to modify the settings) 

 

ά/ƭƻǎŜέΥ 

 Close this window.  
 

ά{ŜƭŜŎǘέΥ 

Open the I/O selecting window. 

( Hot Key - ά9ƴǘŜǊέ: to open ; 

  Hot Key -  ά9{/έ : to exit) 
 

 ά5ŜƭŜǘŜέΥ 

Delete this I/O board.  
 

 άwŜƴŀƳŜέΥ 

Rename this I/O board.   

 

 
 
άtǊƻǇŜǊǘƛŜǎέΥ Look up the usage of this I/O board.  

ά±ƛǊǘǳŀƭκwŜŀƭέΥ Swith the I/O board to a Virtual I/O (for testing) or a Real I/O. (Hot Key ς άSpaceέ) 

άaƻǾŜ ¦ǇέΥ Move up this I/O board.  

 άaƻǾŜ 5ƻǿƴέΥ  Move down this I/O board. 

άIŜƭǇέΥ To see the description on άI/O devicesέ.  

 
 
 
 

Select it and to see the 
setting description. 
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4.1 DI/DO Boards 

Here use the "I-8055W" as an example, users can refer the Chapter 4 (P4-1) to add this I/O board.  

 

1. Double-click the άƛψулррψ5Lέ όor the άƛψулррψ5hέύ to open the άtǊƻǇŜǊǘƛŜǎέ window.  

Note:  A mouse-over showing the details on the άƛψулррψ5Lέ όor the άƛψулррψ5hέύ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. After linking the άƛψулррέ I/O board, it will auto add 8 Input and 8 output variables  in the 

ά±ŀǊƛŀōƭŜǎέ window that can be used in the program.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Setting Description 

%IX1.0 ς i_8055_DI 
%QX1.1 ς i_8055_DO 

άIέ means άLƴǇǳǘέ         άQέ means άhǳǘǇǳǘέ 

άXέ means ά.ƻƻƭŜŀƴέ   ά1έ means ά{ƭƻǘ мέ 
 

Note:  
Double-click this item to modify the variable 
name and click ά9ƴǘŜǊέ to accept the setting. 
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4.2 i_scale (Conversion Table) 

The άƛψǎŎŀƭŜέ function can set up to 29 scaling functions to convert values for the AI or AO module that 

plugged in the slot 0 to slot 7. See the Chapter4 (P4-1) to add this I/O board.  

 
1. Mouse double click the "i_scale_0" (or "i_scale_1" or "i_scale_2") to open the άtǊƻǇŜǊǘƛŜǎέ window, 

and then to see the setting description.  

Note: Using the slot 8 or above No. because the slot 0 to slot 7 are reserved for the real I/O module.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters:  (άChέ means the Ch01 to Ch29, "Ch00έ is a reserved item) 

Ch_X0_Min_Physical_Val:  The min. value of AI (or AO) boards (X0).  

Ch_X1_Max_Physical_Val:  The max. value of AI (or AO) boards (X1).   

   Ch_Y0_Engineering_Val_For_X0:  The engineering value after scaling X0.  

   Ch_Y1_Engineering_Val_For_X1:  The engineering value after scaling X1.  

 
2. Double click the item and fill in a value, then press the ά9ƴǘŜǊέ key to complete the setting.  

Notice:    

1.  If set both Ch_X0 and Ch_X1 values to "0.0", it means the relative scaling function No. is disabled.  

2.  If Ch_X0 is greater than or equal to Ch_X1, the setting is wrong. 

3. If Ch_Y0 is equal to Ch_Y1, the setting is wrong. 

 
For example, if the AI board's value is 4 to 20 mA and wish to scale as 0 to 10000, then set Ch_X0 as 

"4.0", Ch_X1 as "20.0", Ch_Y0 as "0.0", Ch_Y1 as "10000.0".  

 
 

Setting Description 
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For example, if the AO board's value is -10 to +10 V and their respective engineering value is  

-50 to 1200, then set Ch_X0 as "-10.0", Ch_X1 as "+10.0", Ch_Y0 as "-50.0", Ch_Y1 as 

"+1200.0". 

 
 
 
 
 
 
 
 
 
 
 
 
 
3. After linking the άƛψǎŎŀƭŜέ in the άI/O Boardsέ window, it will auto add 30 Boolean variables in the 

ά±ŀǊƛŀōƭŜǎέ window. When the Win-GRAF connects the PAC, it will display the state of each scaling 

function.  

True:   scaling function is ok. 

 FALSE:   scaling function is not enabled or setting error. 
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4.3 i_8017HW (8/16 channels AI) 

The I-8017HW can be an 8-channel differential or a 16-channel single-ended analog input module (Data 

type: "REAL"). The following will describe a 16-channel module, you can see the Chapter4 (P4-1) to add 

this I/O board. 

Note:  Before using the I-8017HW I/O module, it requires to set the Differential or Single-ended 

Jumper in the hardware.  

1. Mouse double click the "i_8017_16ch" to open the άtǊƻǇŜǊǘƛŜǎέ window, and then to see the 
setting description. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters: 

Ch_type:  16#SSRR  

    SS : Scaling function is defined by the "i_scale" I/O board (see the Section 4.2). 

00   means "No scaling".  

01 to 29 means "Appling a scaling function No. (01 to 29)". 

SettƛƴƎ ά{{έ ŀǎ ƻǘƘŜǊ ǾŀƭǳŜ ǿƛƭƭ ǳǎŜ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ лл. 

    RR : Range definition of signals. 

05 means "physical input signal is -2.5 to +2.5 Volt".  

06 means "physical input signal is -20 to +20 mA".  

07 means "physical input signal is -1.25 to +1.25 Volt".  

08 means "physical input signal is -10 to +10 Volt".  

09 means "physical input signal is -5 to +5 Volt".  

SettƛƴƎ άwwέ ŀǎ ƻǘƘŜǊ ǾŀƭǳŜ ǿƛƭƭ ǳǎŜ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ лу. 

 
 

Setting Description 
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2. Double click the item and fill in a value, then press the ά9ƴǘŜǊέ key to complete the setting. 
 

For example, 16#08 means the physical input signal is -10 to +10 V.  

Channel value 5.67 means the input signal is 5.67 V. 

For example, 16#209 means the physical input signal is -5 to +5 V with the scaling function 2. 

Signal 5.67 V will be scaled to an engineering value by the scaling function 2. 

For example, 16#1709 means the physical input signal is -5 to +5 V with the scaling function 17. 

Signal 5.67 V will be scaled to an engineering value by the scaling function 17. 

 
 
 
 
 
 
 
 

Noise_Filter_Max:  The max. of the physical value to be considered as noise.  

The filter will filter out the signal value beyond it, default setting is "9999.9". 

CƻǊ ŜȄŀƳǇƭŜΣ ǎŜǘ ŀǎ άтΦфέΣ ǎƛƎƴŀƭ ƭŀǊƎŜǊ ǘƘŀƴ тΦф ± όƻǊ тΦф Ƴ!ύ ǿƛƭƭ ōŜ ŦƛƭǘŜǊŜŘ out. 
 

Noise_Filter_Min:  The min. of the physical value to be considered as noise.  

The filter will filter out the signal value beyond it, default setting is "-9999.9". 

CƻǊ ŜȄŀƳǇƭŜΣ ǎŜǘ ŀǎ άмΦрέΣ ǎƛƎƴŀƭ ǎƳŀƭƭŜǊ ǘƘŀƴ мΦр ± όƻǊ мΦр Ƴ!ύ ǿƛƭƭ ōŜ ŦƛƭǘŜǊŜŘ ƻǳǘΦ 

Note:  

      If setting Noise_Filter_Min >= Noise_Filter_Max, filter is disabled. 

      If setting  Noise_Filter_Min < -1000 and Noise_Filter_Max > 1000, the filter is disabled.  
 

Sample_Number:  The number of sampled data to be averaged as one data.  

Defŀǳƭǘ ƛǎ άмέ (range: 1 to 500). Set a bigger value will reduce the sampling rate, 

however the signal curve is smoother than setting a small value. 
  

3. After linking the άi_8017_16chέ in the άI/O Boardsέ window, it will auto add 16 Ϧw9![έ input 

variables in the ά±ŀǊƛŀōƭŜǎέ window. These variables can be used in the program.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 
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4.4 i_8024 (4-channel AO) 

The I-8024W is a 4-channel analog output module (Data type: "REAL") that can be used to output +/- 10 

V or 0 to +20 mA signal. See the Chapter4 (P4-1) to add this I/O board. 

 
1. Mouse double-click the "i_8024_AO" to open the άtǊƻǇŜǊǘƛŜǎέ window and then to see the setting 

description. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters:  

Ch_type:  16#SSRR  

    SS: Scaling function is defined by the "i_scale" I/O board (see the Section 4.2). 

00   means "No scaling".  

01 to 29 means "Appling a scaling function No. (01 to 29)". 

SettƛƴƎ ά{{έ ŀǎ ƻǘƘŜǊ ǾŀƭǳŜ ǿƛƭƭ ǳǎŜ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ л0. 

    RR: Range definition of signals 

30 means "physical output signal is 0 to 20 mA"  

33 means "physical output signal is -10 to +10 Volt" 

         SettƛƴƎ άwwέ ŀǎ ƻǘƘŜǊ ǾŀƭǳŜ ǿƛƭƭ ǳǎŜ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ооΦ 

 

2. Double click the item and fill in a value, then press the ά9ƴǘŜǊέ ƪey to complete the setting. 
 

For example, 16#33 means the physical output signal is -10 to +10 V.  

Channel value 5.67 is to output 5.67 V ;  value -3.752 is to output -3.752 V. 
 

For example, 16#133 means the physical output signal is -10 to +10 V with the scaling function 1. 

Channel value is a user-defined engineering value will be converted first by the scaling 

function 1 (i.e., "Ch01") before output it as -10 to +10 V. 

 

Setting Description 
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For example, 16#30 means the physical output signal is 0 to 20 mA. 

Channel value 12.5 is to output 12.5 mA ;  value 6.27 is to output 6.27 mA. 
 

For example, 16#1730 means the physical output signal is 0 to 20 mA with the scaling function 17. 

Channel value is a user-defined engineering value will be converted first by the scaling 

function 17 (i.e., "Ch17") before output it as 0 to 20 mA. 

 

 

 
 
 
 
 
 
 
 
3. After linking the άi_8024_AOέ in the άI/O Boardsέ window, it will auto add 4 Ϧw9![έ Output variables  

in the ά±ŀǊƛŀōƭŜǎέ window. These variables can be used in the program. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     4-10 

 

4.5 i_87018W (8-channel AI) 

The I-87018W is an 8-channel analog input module (Data type: "REAL") that provides thermocouple 

input, current input (-20 mA to +20 mA) and voltage input (+/- 15 mV, +/- 50 mV, +/- 100 mV, +/- 500 

mV, +/- 1 V, +/- 2.5 V). See the Chapter4 (P4-1) to add this I/O board. 

 
Important Notice:  

 ̧ I-87018ZW is better than I-87018W / I-87018RW / I-87018PW because  

(A)  Each channel can use different range type setting.  

(B)  Accuracy is better and total 10-Channels.  

(C)  Temperature input with sensor-broken-line detection.  

Please visit http://www.icpdas.com/products/Remote_IO/i-87k/i-87018z.htm 

 ̧ I-87018W does not support sensor-broken line function.  

 
1. Mouse double-click the "i_8018_08ch" to open the άtǊƻǇŜǊǘƛŜǎέ window, and then to see the setting 

description. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Parameters: 

Tmp_F: 16#FF  

FF: Temperature format, It only apply to the channel type is Thermocouple. 

         01 means the unit of the input value is Degree Celsius 

         02 means the unit of the input value is Degree Fahrenheit  
 

Ch0_7_type: 16#RR  

RR: Range definition of signals.  

 
 

Setting Description 

http://www.icpdas.com/products/Remote_IO/i-87k/i-87018z.htm
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Normal Range:  (For mA or Volt) Thermocouple Range: (For temperature) 
 

Type Code Physical Input Signal 

00 -0.015 to +0.015 V 

01 -0.05 to +0.05 V 

02 -0.1 to +0.1 V 

03 -0.5 to +0.5 V 

04 -1 to +1 V 

05 -2.5 to +2.5 V 

06 20 to +20 mA 

When I-87018 and I-87018R are connected 
to a current source and ǎŜǘ ǘƻ άлсέ ǘȅǇŜ 
code, an optional external 125 Ohm resistor 
is required.  
 
 

 

Type Code Type Physical Input Signal  

0E J -210 to +760 °C 

0F K -270 to +1372 ÁC 

10 T -270 to +400 °C 

11 E -270 to +1000 °C 

12 R 0 to +1768 °C 

13 S 0 to +1768 °C 

14 B 0 to +1820 °C 

15 N 0 to +2320 °C 

17 L -200 to +800 °C 

18 M -200 to +100 °C 

19 LDIN43710 -200 to +900 °C 

Setting RR as other value will use the default value ά05έ 

2. Double click the item and fill in a value, then press the ά9ƴǘŜǊέ key to complete the setting.  

For example, 16#05 means the physical input signal is -2.5 to +2.5 V.  

Channel value 1.28 means the input signal is 1.28 V.  

Channel value -0.752 means the input signal is -0.752 V.  

For example,  If "Ch0_7_type" set as 16#0F and "Tmp_F" set as 16#01 means the physical input 

signal is -270 to +1372 degree Celsius. 

Channel value 25.75 means 25.75 degree Celsius.  

For example,  If "Ch0_7_type" set as 16#10 and "Tmp_F" set as 16#01 means the physical input 

signal is -454 to +752 degree Fahrenheit. 

Channel value 25.75 means 25.75 degree Fahrenheit.  

 
 
 
 
 
 
 
 
 
 
Note:  If using a temperature module with a broken-line detection function (e.g., I-87018ZW), and the 

temperature value is greater than "9000.0", it means,  

1. The temperature sensor may be broken-line.  

2. The temperature sensor may be damaged.   

3. The DCON module is not configured well to fit the connected temperature sensors. 

4. The ohm measured by the connected sensor is not correct. 
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           Ch0_scale to Ch7_scale: 16#SS  

SS: Scaling function is defined by the "i_scale" I/O board (refer the Section 4.2). 

00   means "No scaling".  

01 to 29 means "Appling a scaling function No. (01 to 29)" 

Setting SS as other value will use the default value 00. 

  

For example, 16#17 means the physical input signal is converted with the scaling function 17.  

  

3. !ŦǘŜǊ ƭƛƴƪƛƴƎ ǘƘŜ άƛψу7018_08chέ ƛƴ ǘƘŜ άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ it will auto add 8 Ϧw9![έ input 

variables in the ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ that are available for programming. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 
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4.6 i_exist (Test if the I/O module exists?) 

The άi_existέ is used to check if the I-8K and I-87K series I/O modules exist in the PACΨs slot 0 to 7.  

See the Chapter4 (P4-1) to add this I/O board. 

 

1. Mouse double-click the "i_existϦ ǘƻ ƻǇŜƴ ǘƘŜ άtǊƻǇŜǊǘƛŜǎέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ǘƻ ǎŜŜ ǘƘŜ ǎŜǘǘƛƴƎ 

description. 

Note: Using the Slot 8 or above No. because the slot 0 to slot 7 are reserved for the real I/O module. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. !ŦǘŜǊ ƭƛƴƪƛƴƎ ǘƘŜ άƛψŜȄƛǎǘέ ƛƴ ǘƘŜ άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ it will auto add 8 "BOOLέ input variables in 

the ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ and display the state of the I/O module from slot 0 to slot 7 when 

connecting the Win-GRAF PAC.  

"TRUE" means the I/O module exists.  

"FALSE" means cannot find this I/O module.  

 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 

Setting Description 
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4.7 i_8084 (Frequency, UP/Down Counter, UP Counter) 

The I-8084W is a 4/8-channel high speed Frequency/Counter (Data type: άDINTέ) that can be used to 

measure frequency or as a UP/Down Counter or as a UP Counter. The following will describe these three 

modes. See the Chapter4 (P4-1) to add this I/O board. 

 

4.7.1 i_8084_freq (8-channel Frequency) 

1. Mouse double-click the "i_8084_freq" ǘƻ ƻǇŜƴ ǘƘŜ άtǊƻǇŜǊǘƛŜǎέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ǘƻ ǎŜŜ ǘƘŜ ǎŜǘǘƛƴƎ 

description. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters:  
Ch_Filter:  The unit is 0.000001 second όs˃), the value can be 0 to 200.  

The default setting is 0 (without filter). The "Ch_Filter" is for filtering out some noise 

signals with smaller signal width. (Recommend 0: if there is no noise consideration or 

need a real-time measurement.) The following setting is recommended: 
 

Max Input Signal (Hz) Recommend Filter Value 

1K 200 

2K 100 

5K 40 

10K 20 

20K 10 

100K 2 

450K 1 

450K 0 (without filter) 

 

Setting Description 
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Ch_Freq_Timeout:  
The unit is 0.001 second (ms), the value can be 20 to 1800. Set as other value will use the 

default value 1800. If there is no signal wave input to the I-8084W in the "Ch_Freq_Timeout" 

interval, the frequency value of the related channel will be assigned as 0. 

 

For example, if set it as 100 ms and the input is 500 Hz (that means, one signal wave takes 

about 2 ms to happen), the frequency is updated normally. When the input frequency drop to 9 

Hz (that means, one signal wave take about 111 ms to happen), this "111" exceeds the setting 

"100" ms (Freq_Timeout). So the frequency value will be assigned as 0 because there is no 

signal wave coming in this 100 ms interval. 

 

When setting as 20 ms, the frequency value below 50 Hz is not detectable (become 0).  

When setting as 100 ms, the frequency value below 10 Hz is not detectable (become 0).  

When setting as 1800 ms, the frequency value of 0 Hz , 1 Hz to 450 KHz is detectable. 

 
   

Ch_Low_High_Auto:  (recommend setting as ά2: Autoέ.) 
0  means a Low frequency mode. 

1 means a High frequency mode. 

2  means Auto switching between Low and High frequency mode. 

Set as other value will use the default value ά2: Autoέ. 
 

Mode 2 will auto change the frequency mode. It will auto change to High mode when the input 

frequency is larger than 3500 Hz, while auto change to Low mode if input frequency is less than 

1000 Hz. 
 

DO NOT set as 1 (High frequency mode) if the input signal is normally less than 1000 Hz, or the 

frequency value will be incorrect frequently. Recommended don't set as 0 (Low frequency 

mode) if the input signal is normally larger than 3500 Hz. 

         
Min_Update_Interval:  

The unit is 0.001 second (ms), the value can be 0, or 20 to 1000. 

Default value 0 means "Update frequency every PAC cycle".  

Other means "Update frequency when each Interval time reached".  

The frequency update time also depends on the Win-GRAF PAC cycle time. If the PAC cycle time 

is big, for example 200 ms, then the real frequency update time will become 200 ms when 

setting the "Min_Update_Interval" less than 200. Setting bigger "Min_Update_Interval" will get 

smooth frequency curve value, however the frequency value is updated slowly. 

   
Signal_Inverted:  

0 :  input signal is normal (no inverted). 

1 : input signal is inverted (means voltage HIGH will be processed as LOW, and voltage LOW 

will be processed as HIGH). 
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2. Double click the item ŀƴŘ Ŧƛƭƭ ƛƴ ŀ ǾŀƭǳŜΣ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9ƴǘŜǊέ ƪŜȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. !ŦǘŜǊ ƭƛƴƪƛƴƎ ǘƘŜ άi_8084_freqέ ƛƴ ǘƘŜ άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ ƛǘ ǿƛƭƭ ŀǳǘƻ ŀŘŘ у άDINTέ input variables 

ƛƴ ǘƘŜ ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ. When the Win-GRAF connects the PAC, it will display the frequency value 

for each channel.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 
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4.7.2 i_8084_cnt_ch04 (4-channel UP/Down Counter) 

Note:   Using the "COUNTER_START", "COUNTER_STOP", "COUNTER _GET", "COUNTER_STATE" and  

"COUNTER_RESET" functions in the Win-GRAF Workbench to operate counter channels in an 

I-8084W. 
 

1. Mouse double-click the "i_8084_cnt_ch04" ǘƻ ƻǇŜƴ ǘƘŜ άtǊƻǇŜǊǘƛŜǎέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ǘƻ ǎŜŜ ǘƘŜ 

setting description. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Parameters: 

Ch_Mode: Input mode, can be 0 , 1 and 4. Set other value will use 0. 

0:  Pulse/DIR  mode. 

1:  UP/DOWN  mode. 

4:  A/B phase (Quard.) mode. 

Ch_Filter: The unit is 0.000001 second όs˃), the value can be 0 to 200.  

The default setting is 0 (without filter). The "Ch_Filter" is for filtering out some noise 

signals with smaller signal width. (Recommend 0: if there is no noise consideration or 

need a real-time measurement.) The following setting is recommended: 
 

Max Input Signal (Hz) Recommend Filter Value 

1K 200 

2K 100 

5K 40 

10K 20 

20K 10 

100K 2 

450K 1 

450K 0 (without filter) 

Setting Description 
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Signal_Inverted:  
0: Input signal is normal (no inverted). 

1: Input signal is inverted (means voltage HIGH will be processed as LOW, and voltage LOW 

will be processed as HIGH). 

For example: 

If setting "Signal_Inverted" as 0 (no inverted) and Ch_Mode is 0 (Pulse/DIR), 

the counter value will count up if "DIR" signal is High.  

If setting "Signal_Inverted" as 1 (inverted) and Ch_Mode is 0 (Pulse/DIR),  

the counter value will count down if "DIR" signal is High.  

 
2. Double click the item ŀƴŘ Ŧƛƭƭ ƛƴ ŀ ǾŀƭǳŜΣ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9ƴǘŜǊέ ƪŜȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. After linking the άi_8084_cnt_ch04έ in the άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ ƛǘ ǿƛƭƭ ŀǳǘƻ ŀŘŘ one άBOO[έ LƴǇǳǘ 

variable (no meaning, always  άC![{9έ) ƛƴ ǘƘŜ ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ.  

 
 
 
 
 
 
 
4. After linking the άI/O boardέ, refer the Section 4.9 to use "COUNTER_START", "COUNTER_STOP", 

"COUNTER _GET", "COUNTER_STATE" and ά/h¦b¢9wψw9{9¢έ functions in the LD or ST  program to 

operate the Counter channel of the I-8084W. 
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4.7.3 i_8084_cnt_ch08 (8-channel UP Counter) 

Note:   Using the "COUNTER_START", "COUNTER_STOP", "COUNTER _GET", "COUNTER_STATE" and  

"COUNTER_RESET" functions in the Win-GRAF Workbench to operate counter channels in an 

I-8084W. 
 

1. Mouse double-click the "i_8084_cnt_ch08" to ƻǇŜƴ ǘƘŜ άtǊƻǇŜǊǘƛŜǎέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ǘƻ ǎŜŜ ǘƘŜ 

setting description.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Parameters: 
Ch_Filter: The unit is 0.000001 second όs˃), the value can be 0 to 200.  

The default setting is 0 (without filter). The "Ch_Filter" is for filtering out some noise 

signals with smaller signal width. (Recommend 0: if there is no noise consideration or 

need a real-time measurement.) The following setting is recommended: 
 

Max Input Signal (Hz) Recommend Filter Value 

1K 200 

2K 100 

5K 40 

10K 20 

20K 10 

100K 2 

450K 1 

450K 0 (without filter) 

Signal_Inverted:  
0:  Input signal is normal (no inverted) 
1:  Input signal is inverted (means voltage HIGH will be processed as LOW, and voltage LOW will 

be processed as HIGH). 

Setting Description 
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2. Double click the item ŀƴŘ Ŧƛƭƭ ƛƴ ŀ ǾŀƭǳŜΣ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9ƴǘŜǊέ ƪŜȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
3. After linking the άi_8084_cnt_ch08έ ƛƴ ǘƘŜ άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ it will auto add one άBOO[έ LƴǇǳǘ 

variable (no meaning, always  άC![{9έ) ƛƴ ǘƘŜ ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ. 

 
 
 
 
 
 
 
 
4. After linking the άI/O boardέ, refer the Section 4.9 to use "COUNTER_START", "COUNTER_STOP", 

"COUNTER _GET", "COUNTER_STATE" and ά/h¦b¢9wψw9{9¢έ functions in the LD or ST  program to 

operate the Counter channel of the I-8084W. 
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4.8 i_8093 (3-axis High Speed Encoder Module) 

The I-8093W is a 3-axis high speed encoder module that can be independently configured as one of the 

Quadrant, Pulse/Direction or CW/CCW input mode for each channel. If not familiar with the way to add 

the this I/O board, see the Chapter4 (P4-1).  

 

1. Mouse double-click the "i_8093" to ƻǇŜƴ ǘƘŜ άtǊƻǇŜǊǘƛŜǎέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ǘƻ ǎŜŜ ǘƘŜ ǎŜǘǘƛƴƎ 

description.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Parameters: 

X_Mode, Y_Mode, Z_Mode:   

The input mode of X, Y, Z axis, can be 1, 2 and 3. Set other value will use 1. 

1:   CW/CCW counting mode. 

2:   Pulse/Directioncounting mode. 

3:   A/B phase (quadrant) counting mode. 

 
Signal_Inverted:  

0:  Input signal is normal (no inverted) 

1:  Input signal is inverted (means voltage HIGH will be processed as LOW, and voltage LOW will 

be processed as HIGH). 

For example: 

If setting "Signal_Inverted" as 0 (no inverted) and X_Mode is 2 (Pulse/Direction), 

the encoder value will increase if "Dirextion" signal is High.  

If setting "Signal_Inverted" as 1 (inverted) and X_Mode is 2 (Pulse/Direction), 

the encoder value will decrease if "Dirextion" signal is High.  

 

 

Setting Description 
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2. Double click the item ŀƴŘ Ŧƛƭƭ ƛƴ ŀ ǾŀƭǳŜΣ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9ƴǘŜǊέ ƪŜȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ 
 
 
 
 
 

 
 
 
 
 
 
 
 
3. After linking the άi_8093έ ƛƴ ǘƘŜ άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ ƛǘ ǿƛƭƭ ŀǳǘƻ ŀŘŘ 3 άBOO[έ input variables in 

ǘƘŜ ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ ǘƘŀǘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ programming.  

Ch0:  Z-index of X axis. 

Ch1:  Z-index of Y axis. 

Ch2:  Z-index of Z axis. 

 

 
 
 
 
 
 
 
4. After linking the άLκh .ƻŀǊŘǎέ, refer the Section 4.9 to use "COUNTER_START", "COUNTER_STOP", 

"COUNTER _GET", "COUNTER_STATE" and ά/h¦b¢9wψw9{9¢έ functions in the LD or ST  program to 

operate the Encoder channel of the I-8093W. 
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4.9 Using the Count Function for I-8084W, I-8093W, I-87082W, I-87084W, 
I-7083 and I-7080 Modules 

This section lists the way to use the "COUNTER_START", "COUNTER_STOP", "COUNTER _GET", 

"COUNTER_STATE" and ά/h¦b¢9wψw9{9¢έ functions in the LD or ST program to operate the Counter 

and Encoder modules. If not familiar with the way to create a  program or a function block, see the 

Section 2.3.3. 

 

Note: 

1. In the following content, we use I-8084W and I-8093W modules as examples. 

2. Before using these function blocks, first go to Section 4.7.2 (UP/Down Counter), Section 4.7.3  

(UP Counter) and Section 4.8 (Encoder) to link I/O Boards. 

 
 

4.9.1 COUNTER_START  

For example:  Using the I-8084W module in the t!/Ψǎ slot2 and start counting the channel 5. 

 

ST program:   

 
 
 
 
 

 
 
 
 

LD program: 

(άStart1έ: boolean, set it to ά¢w¦9έ to start counting and then reset άStart1έ to άC![{9έ.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IF   Start1 = TRUE   THEN 

   Start1  :=  FALSE ; 

   TMP_BOOL  :=  Counter_Start (0, 2, 8084, 5) ; 

END_IF ;  

Note:  
First, add two BOOL variables 
("Start1", "TMP_BOOL") in the 
Variables Area. 

Reset it to άFALSEέ 

Set it to ά¢w¦9έ to start counting 

Click to set 
άCoilέ to άRέ. 

Tips:   
Press the [F1] key for 
the details on settings. 
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Port:  (Data type: άDINTέ)  

For a mƻŘǳƭŜ ƛƴ ǘƘŜ ǎƭƻǘ л ǘƻ т ƻŦ ǘƘŜ t!/Σ ǎŜǘ ƛǘ ŀǎ άлέΦ CƻǊ ŀ 5/hb ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎŜǊƛŀƭ 

/ha ǇƻǊǘΣ Ŏŀƴ ōŜ άм ǘƻ отέ όŘŜǇŜƴŘǎ ƻƴ t!/Σ ƳŜŀƴǎ /haм ǘƻ /haотύΦ 

 
Addr: (Data type: άDINTέ) 

For a module in the slot 0 to 7 of the PAC, set it as the slot number (0 to 7). 

For a module connected to a serial COM port, set it as the Net-ID address of the module (1 to 255). 

 

IO_Name: (Data type: άDINTέ) 

The name of relative Counter/Encoder module, it can be set to "улупέ, "8093", "87084", "87082", 

"7083" and "7080". 

 

Channel: (Data type: άDINTέ)  

The channel No. of the Counter/Encoder module, it can be set to "0", "1", and so on, depends on the 

module. For example, when using the I-8093W module, "0" means the X-axis, "1" means the Y-axis  

and  "2" means the Z-axis. 

 

Q:  (Data type: ά.hh[έ) 

άTRUEέ: OK   ;   άFALSEέ: Error. 
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4.9.2 COUNTER_STOP 

For example:  Using the I-8093W module in the t!/Ψǎ slot1 and stop counting the X-axis. 

 
ST program:   

 
 
 
 
 
 
 

 

LD program: 
(άStop1έ: Boolean, set it to ά¢w¦9έ to start counting and then reset άStop1έ to άC![{9έ.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Port:  (Data type: άDINTέ)  

CƻǊ ŀ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ǎƭƻǘ л ǘƻ т ƻŦ ǘƘŜ t!/Σ ǎŜǘ ƛǘ ŀǎ άлέΦ CƻǊ ŀ 5/hb ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎŜǊƛŀƭ 

/ha ǇƻǊǘΣ Ŏŀƴ ōŜ άм ǘƻ отέ όŘŜǇŜƴŘǎ ƻƴ t!/Σ ƳŜŀƴs COM1 to COM37). 
 

Addr: (Data type: άDINTέ) 
For a module in the slot 0 to 7 of the PAC, set it as the slot number (0 to 7). 
For a module connected to a serial COM port, set it as the Net-ID address of the module (1 to 255). 
 

IO_Name: (Data type: άDINTέ) 
The name of relative Counter/Encoder module, it can be set to "улупέ, "8093", "87084", "87082", 
"7083" and "7080". 
 

Channel: (Data type: άDINTέ)  

The channel No. of the Counter/Encoder module, it can be set to "0", "1", and so on, depends on the 

module. For example, when using the I-8093W module, "0" means the X-axis, "1" means the Y-axis  

and  "2" means the Z-axis. 
 

Q:  (Data type: ά.hh[έ) 

άTRUEέ: OK   ;   άFALSEέ: Error. 

 

Set it to ά¢w¦9έ to stop counting 
 

IF   Stop1 = TRUE   THEN 

   Stop1  :=  FALSE ; 

   TMP_BOOL  :=  Counter_Stop (0, 1, 8093, 0) ; 

END_IF ;  

 

Note:  
First, add two BOOL variables 
("Stop1", "TMP_BOOL") in the 
Variables Area. 

Tips:   
Press the [F1] key for 
the details on settings. 

Reset it to άFALSEέ 
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4.9.3 COUNTER_GET  

For example:  Using the I-8093W module in the t!/Ψǎ slot1 and get the Encoder value of the Z-axis. 

 
ST program:   

 
 
 

 
LD program: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Port:  (Data type: άDINTέ)  

CƻǊ ŀ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ǎƭƻǘ л ǘƻ т ƻŦ ǘƘŜ t!/Σ ǎŜǘ ƛǘ ŀǎ άлέΦ CƻǊ ŀ 5/hb ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎŜǊƛŀƭ 

/ha ǇƻǊǘΣ Ŏŀƴ ōŜ άм ǘƻ отέ όŘŜǇŜƴŘǎ ƻƴ t!/Σ ƳŜŀƴs COM1 to COM37). 
 

Addr: (Data type: άDINTέ) 
For a module in the slot 0 to 7 of the PAC, set it as the slot number (0 to 7). 
For a module connected to a serial COM port, set it as the Net-ID address of the module (1 to 255). 
 

IO_Name: (Data type: άDINTέ) 
The name of relative Counter/Encoder module, it can be set to "улупέ, "8093", "87084", "87082", 
"7083" and "7080". 
 

Channel: (Data type: άDINTέ)  

The channel No. of the Counter/Encoder module, it can be set to "0", "1", and so on, depends on the 

module. For example, when using the I-8093W module, "0" means the X-axis, "1" means the Y-axis  

and  "2" means the Z-axis. 
 

@Value: (The data type can be ά5Lb¢έΣ ά¦5Lb¢έΣ ά5²hw5έ and ά[Lb¢έ)  

It returns the current counter or encoder value. (Refer the Appendix A for the range of values) 
 

Q:  (Data type: ά.hh[έ) 

Counting state.  άTRUEέ: Counting   ;   άFALSEέ: Stopped. 

 
 

TMP_BOOL  :=  Counter_Get (0, 1, 8093, 2, Encoder_1) ; 

Note:   First, add variables in the 
Variables Area (see section 2.2.1). 
"TMP_BOOL"  (BOOL). 
άEncoder_1"  (DINT).  

Tips:   
Press the [F1] key for 
the details on settings. 
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4.9.4 COUNTER_STATE 

For example:  Using the I-8084W module in the t!/Ψǎ slot2 and to get the counting status of the 

channel 5. 

 
ST program:   

 
 
 
 

 
LD program: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Port:  (Data type: άDINTέ)  

CƻǊ ŀ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ǎƭƻǘ л ǘƻ т ƻŦ ǘƘŜ t!/Σ ǎŜǘ ƛǘ ŀǎ άлέΦ CƻǊ ŀ 5/hb ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎŜǊƛŀƭ 

/ha ǇƻǊǘΣ Ŏŀƴ ōŜ άм ǘƻ отέ όŘŜǇŜƴŘǎ ƻƴ t!/Σ ƳŜŀƴǎ /haм ǘƻ /haотύΦ 
 

Addr: (Data type: άDINTέ) 
For a module in the slot 0 to 7 of the PAC, set it as the slot number (0 to 7). 
For a module connected to a serial COM port, set it as the Net-ID address of the module (1 to 255). 
 

IO_Name: (Data type: άDINTέ) 
The name of relative Counter/Encoder module, it can be set to "улупέ, "8093", "87084", "87082", 
"7083" and "7080". 
 

Channel: (Data type: άDINTέ)  

The channel No. of the Counter/Encoder module, it can be set to "0", "1", and so on, depends on the 

module. For example, when using the I-8093W module, "0" means the X-axis, "1" means the Y-axis  

and  "2" means the Z-axis. 
 

Q:  (Data type: ά.hh[έ) 

άTRUEέ: OK   ;   άFALSEέ: Error. 

 
 
 

TMP_BOOL  :=  Counter_State (0, 2, 8084, 5) ; 
Note: First,  add a  "TMP_BOOL" 
BOOL variable in the Variable Area. 

Tips:   
Press the [F1] key for 
the details on settings. 
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4.9.5 COUNTER_RESET 

For example:  Using the I-8093W module in the t!/Ψǎ slot5 and reset the Encoder value of the Y-axis 

as "0". 
 

ST program:   
 
 
 

 
 
 

LD program: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Port:  (Data type: άDINTέ)  

CƻǊ ŀ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ǎƭƻǘ л ǘƻ т ƻŦ ǘƘŜ t!/Σ ǎŜǘ ƛǘ ŀǎ άлέΦ CƻǊ ŀ 5/hb ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎŜǊƛŀƭ 

/ha ǇƻǊǘΣ Ŏŀƴ ōŜ άм ǘƻ отέ όŘŜǇŜƴŘǎ ƻƴ t!/Σ ƳŜŀƴǎ /hM1 to COM37). 
 

Addr: (Data type: άDINTέ) 
For a module in the slot 0 to 7 of the PAC, set it as the slot number (0 to 7). 
For a module connected to a serial COM port, set it as the Net-ID address of the module (1 to 255). 
 

IO_Name: (Data type: άDINTέ) 
The name of relative Counter/Encoder module, it can be set to "улупέ, "8093", "87084", "87082", 
"7083" and "7080". 
 

Channel: (Data type: άDINTέ)  

The channel No. of the Counter/Encoder module, it can be set to "0", "1", and so on, depends on the 

module. For example, when using the I-8093W module, "0" means the X-axis, "1" means the Y-axis  

and  "2" means the Z-axis. 
 

Value: (The data type can be ά5Lb¢έΣ ά¦5Lb¢έΣ ά5²hw5έΣ and ά[Lb¢έ)  
The new Counter or Encoder value wish to set. 

 

Q:  (Data type: ά.hh[έ) άTRUEέ: OK   ;   άFALSEέ: Error. 

άReset1έ: BOOL, set it to 
ά¢w¦9έ to reset the value. 

IF   Reset1 = TRUE   THEN 

   Reset1  :=  FALSE ; 

   TMP_BOOL  :=  Counter_Reset (0, 5, 8093, 1, 0) ; 

END_IF ;  

Note:  
First,  add two BOOL variables 
("Reset1", "TMP_BOOL") in the 
Variable Area. 

Tips:   
Press the [F1] key for 
the details on settings. 

Reset it to άFALSEέ 
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4.10 Ping_ip (Test an Ethernet/Internet Connection) 

The "Ping_ip" function is used to test if the connection of the remote Ethernet/ Internet device is 

working properly. (It supports a max. of 50 IP settings.) If not familiar with the way to add this I/O board, 

see the  Chapter4 (P4-1).  

 
1. Mouse double-click the "Ping_ip" to open the άtǊƻǇŜǊǘƛŜǎέ window, and then to see the setting 

description.  
Note: Using the slot 8 or above No. because the slot 0 to 7 are reserved for the real I/O module. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: 

1. If wish to test the connection between PAC and Internet, please set proper "Gateway" settings. 

2. If test only local Ethernet connection, then "Gateway" may not be necessary. 

3. One PAC can use only one "Ping_IP". (Don't use two or more) 

4. When Ping success, return Boolean channel as TRUE. 

5. When Ping fails, it will try one more time. If still fail, then return Boolean channel as FALSE. 

 
Parameters: 

IP_01 to IP_49:  (Data type: "STRING") 

The IP address of targets.  Set as 'N/A' if wish to disable it. 

For example,  192.168.1.100  or  52.19.125.242  or  N/A. 

 

Interval_01 to Interval_49:  (Data type: "DINT") 

The unit is second. The interval to send one "ping" command.  Value can be 6 to 86,400 seconds.  

Setting smaller than 6 will use as 6. Setting greater than 86400 (24 hours) will use as 86400.  

 

Setting Description 
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Timeout_01 to Timeout_49:  (Data type: "DINT") 

The unit is second. The timeout settings of the "ping" command. Value can be 2 to 30 seconds.  

Setting smaller than 2 will use as 2. Setting greater than 30 will use as 30. 
       

Note:  The "Interval_xx" value should be at least triple of the "Timeout_x" value. Or the PAC will 

use the "Interval_x" value as a triple of the "Timeout_x" value. 

 For example, if "Timeout_00" is set as 10 however "Interval_00" is set as 20, then PAC will 

use "Interval_00" as 30. 

       
2. Double click the item ŀƴŘ Ŧƛƭƭ ƛƴ ŀ ǾŀƭǳŜΣ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9ƴǘŜǊέ ƪŜȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
3. After linking the "Ping_ip" in the άLκh .ƻŀǊŘǎέ ǿƛƴŘƻǿΣ ƛǘ ǿƛƭƭ ŀǳǘƻ ŀŘŘ 50 άBOOLέ input variables in 

ǘƘŜ ά±ŀǊƛŀōƭŜǎέ ǿƛƴŘƻǿ. When the Win-GRAF connects the PAC, it will display the online status.  

True:   The connection is ok.   

FALSE:  Connection failed or cable problem. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can change the variable 
name by double clicking it. 
(See the Section 4.1) 
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4.11 I-8088W (8-channel PWM Output Module) 

The I-8088W is an 8-channel PWM (Pulse Width Modulation) output module. The duty range (Duty = 

High / (High + Low) ) of the PWM output signal can be from 0.1% to 99.9%. Its output frequency in the 

Win-GRAF PAC is from 1 Hz to 500 KHz. The I-8088W support two PWM output modes, one is the 

ά/ƻƴǘƛƴǳƻǳǎέ ƳƻŘŜΦ Lǘ ƻǳǘǇǳǘǎ ŀƭǿŀȅǎΦ ¢ƘŜ ƻǘƘŜǊ ƻƴŜ ƛǎ ǘƘŜ ά.ǳǊǎǘέ ƳƻŘŜΦ Lǘ ƻǳǘǇǳǘǎ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇǳƭǎŜ 

count and then stop. Please visit http://www.icpdas.com/products/Remote_IO/i-8ke/i-8088w.htm for 

other specifications.  

 
Hardware Connection Diagram: 

This example uses the I-8084W (Slot 2) to measure the frequency of the I-8088W (Slot 1) PWM output 

signal (the I-8084W is not necessary in the actual application). Then, connect the I-8088WΩs PWM 

output channel 0 (PW0) to the I-8084WΩs frequency input channel 0 (C0A+).  

 
 
 
 
 
 
 
 
 
 
 
 
The demo project (demo_8088w.zip) that we will describe below is located in the shipment CD  

(\Napdos\Win-GRAF\demo-project) , refer the Chapter 12 to restore/open this project  and set up the 

current PACΨs IP address.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Right-click (set the IP) 

http://www.icpdas.com/products/Remote_IO/i-8ke/i-8088w.htm
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I/O Boards: 
In this case, add the "i_8088" and the "i_8084_freq" to the corresponding I/O slot No. in the "I/O 

Boards" window (see the Chapter 4).  Then, mouse double-click the Slot No. to open the "Properties" 

window and you can see the setting description to set this I/O board.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After linking the "i_8088" and the "i_8084_freq" I/O boards, it will auto add related variables in the  

"Variables" window (or Variables Area). And, you can also declare all the variables that will be used in 

the program here (refer the Section 2.3.1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Double-click it to change its name. 
(Refer the Section 4.1) 

To declare all the variables that 
will be used in the program. 

Double-click it to set 
and to see the details. 

Setting Description 

Double-click it to set up this item. 
ά00ά means the associate PWM output channel 
is triggered by the "i_8088W" function block. 
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"PWM_8088W" Function Block: 

Then, using the fǳƴŎǘƛƻƴ ōƭƻŎƪ άPWM_8088Wέ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ t²a ƻǳǘǇǳǘ ŦƻǊ ŜŀŎƘ ŎƘŀƴƴŜƭ, such as the 

LD program below.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Parameters: 
Slot:     The used I/O slot No., and it must be a constant value, not a changeable value.  

 In this case, the value is "1". (Data type: DINT) 

Chan: The used I/O channel No., and it must be a constant value, not a changeable value.  

In this case, the value is "0". (Data type: DINT)  

Freq: The PWM output frequency. (Data type: DINT ; Unit: Hz)  

The value can be from 1 to 500,000 (i.e., 1 Hz to 500 KHz) .  

In this case, the initial value is "100" Hz.  

Duty: The PWM output. (Data type: REAL) 

The value can be from 0.001 to 0.999 (i.e., 0.1 % to 99.9 %).  

In this case, the initial value is 0.5 (i.e., 50 %).  

Cnt: The output mode (Data type: DINT) 

Continuous mode: set it as ά-мέ (in this case) to output PWM pulse continuously.  

Burst mode: it can be from "1" to "65535", to output the required pulse count and then stop.  

Run: Using a BOOL variable to trigger the PWM output. (True: Start ; False: Stop) 

State: The current working status. (Data type: BOOL). (True: working ; False: stopped) 

 
 
 
 

Slot and Chan must 
use constant value. 

Freq: PWM frequency 
(Data type: DINT) 
Duty: PWM duty 
(Data type: REAL) 

Cnt:  DINTǍ"-1"                (Continuous mode), used to output PWM pulse continuously. 

             "1 ~ 65535" (Burst mode), used to output the required pulse count and then stop. 
Run:  BOOL, used to start (True) or stop (False) the PWM output. 

BOOL, always returns άTureέ 

State:  BOOL, the current working status. 

(True: working ; False: stopped) 

Num: DINT, it reserved for future usage. 
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Test the program: 

Before testing, make sure you have set the PAC's IP address and then compile and download this 

program to the PAC. (If not familiar with the operation, refer the Section 2.3.4 and Section 2.3.5.) 

 
When connecting with the PAC, the SPY List (refer the Section 11.3) will show that the I-8088WΩs PWM 

initial frequency ("i8088_Freq0") is 100 Hz, the initial duty cycle ("i8088_Duty0") is 50%, using the 

Continuous mode ("i8088_Cnt0" = -1) and the currently measured frequency of the I-8084W is 0 Hz.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Now, set the "i8088_Run0" as "TRUE" to start the PWM output. At this time, the "i8088_State" will 

change from "FALSE" to "TRUE" and output a PWM signal to the I-8084W module, and then the value of 

the "i8084_Freq0" will change from 0 Hz to 100 Hz.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If set the "i8088_Cnt0" as 500 (Burst mode), the "i8084_Freq0" value will become 0 after the I-8088W 

outputs 500 PWM pulses. You can try to change the "i8088_Cnt0" value and then set the "i8088_Run0" 

as "TRUE" to view the changes of output.  
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Chapter 5 Modbus Master: connecting to Modbus Slave Devices 

This chapter lists the way to enable the Win-GRAF PAC as a Modbus Master to connect Modbus 

RTU/ASCII Slave or Modbus TCP/UDP Slave devices. If you want to use one XV board in the WP-5xx8-CE7, 

refer the Section 5.1.6 to Section 5.1.11. 

 

5.1 Enabling the Win-GRAF PAC as a Modbus RTU/ASCII Master 
(I/O & XV-board) 

Application Diagram: 

 

 
(Refer the P1-1 to view all PAC models) 

 

Follow these steps: 

1. Mouse click the άhǇŜƴ CƛŜƭŘōǳǎ /ƻƴŦƛƎǳǊŀǘƛƻƴέ tool button to open άIO Driversέ window.  
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2. Click the άLƴǎŜǊǘ /ƻƴŦƛƎǳǊŀǘƛƻƴέ button on the left of the άIO Driversέ window, then click the 

άMODBUS Masterέ and άhYέ to enable the Modbus Master setting.  

 
 
 
 
 
 
 
 
 
 
 
 
3. Click the άLƴǎŜǊǘ aŀǎǘŜǊκtƻǊǘέ button on the left side to open the setting window. Then, select the 

ά{ŜǊƛŀƭ ah5.¦{-w¢¦έ,  set COM Port (e.g., άCOM2:9600,N,8,1έύ and Delay time (recommended 

value: 10 ms, it can be 0 to 10000), and then click  άhYέ.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
4. Click the άLƴǎŜǊǘ {ƭŀǾŜκ5ŀǘŀ .ƭƻŎƪέ button on the left side to create a data block.  
 
 
 
 
 
 
 
 
 
 

Select άDisabledέ if you do not want 
to use this COM Port setting. 

After receiving the respond, waiting for 
10 ms to send the next command  

If wish to set it as a Modbus ASCII 
Master, change the setting to  
άASCII:COM2:9600,N,8,1έ 
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This table lists five data blocks, and each data block stands for one Modbus Master Request.  
 

Item Function Code Modbus Request Description 

1 2 Read Input-bits Read DI data  

2 5 Write single coil-bit Write DO data 

3 4 Read Input Registers Read AI data 

4 6 Write single holding register Write one AO data (16-bit) 

5 16 Write Holding Registers Write multiple AO data (16/32 bits) 
 

Note:  If you want to disable the Modbus RTU/ASCII Master port while the program is running, refer the 
Section 5.1.13 to use the άMBRTU_M_disableέ function. 

 

5.1.1 Read DI data 

1. Completing all the following settings in the άah5.¦{ Master wŜǉǳŜǎǘέ window, and then click άhYϦ.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d. Activation: The way to send the Modbus request. 

Periodic:  Sending the request periodically. 

(In this case, to send once every two seconds.)   

άƻƴ ŜǊǊƻǊέ means the next sending time when 

an exception occurred (e.g., 15 seconds).  

On call: The request is activated when a program call 

to send it 

On change: In case of a write request, means that the request is activated each time any variable 

changed.  

e. Timeout:  Set a timeout value. (When time-out occurred, it will show the defined error code.) 

(The recommended value for the Modbus RTU/ASCII device is 200 to 1000 ms. E.g., 250 ms) 

a. Slave/Unit:  

Enter the Net-ID of the Slave device. 

(In this case, the Net-ID is άмέ). 

b.  MODBUS Request:  

Select ά<2> Read Input Bitsέ option. 

c.  Base address: 

Start from ά1έ by default. 

Nb items:  

The number of DI signals to read. 

(In this case, the number is ά16έ). 

Note:  

If you want to change the άBase addressέ, 

right-click the άMODBUS Masterέ and 

then select the άMODBUS Master 

Addressesέ to modify the value. 

 

a 

b  

c 

d  

e 

This option can not apply  
to the "Read" request. 
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2. Next, open the ά±ŀǊƛŀōƭŜǎέ window and then declare variables that are available for the program.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Declaring 16 variables to read data όbŀƳŜΥ ά.ƻƻψлм to .ƻƻψмсέΤ ¢ȅǇŜΥ .hh[ύ and one array variable to 

record the state of data access όbŀƳŜΥ ά{ǘŀǘǳǎϦΤ 5ƛm.: 5; Type: DINT). Refer the Sectin 2.3.1 for the 

way to declare variables, and the figure below shows defined variables.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. In the "IO Drivers" window like the figure below, drag all required variables in the Variables Area (i.e., 

ά.ƻƻlψлмέ to ά.ƻƻlψмсέ and ά{ǘŀǘǳǎέύ and drop them to the ά{ȅƳōƻƭέ area in the first data block.  

Note: The ά{ǘŀǘǳǎέ is an array variable, so, the Status[0] to Status[4] will show on the ά{ȅƳōƻƭέ area. 

Click the ά5elέ key to delete the Status[1] to Status[4].  

 
4. Next, select άOffsetέ field from ά.ƻƻψлмέ to ά.ƻƻψмсέ and then click the άLǘŜǊŀǘŜ tǊƻǇŜǊǘȅέ button 

on the left side to set the άOffsetέ value (From: ά0έǜBy: ά1έ, refer the Section 3.1 ς Step8).  

 
 
 

Double click it to open the window. 

Tips:   
Press άCмέ key to view the details 
on the MODBUS Master settings. 
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5. In the άhǇŜǊŀǘƛƻƴέ field, set the ά{ǘŀǘǳǎώлϐέ as ά9ǊǊƻǊ ǊŜǇƻǊǘέ which means the return value is an 

ά9ǊǊƻǊ /ƻŘŜέ if a read error occurred and the value will be reset to ά0έ if read successfully.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You can also press άCмέ in this άIO Driversέ window to see details on Modbus Master Configuration.  
 

Error Code Description Error Code Description 

0 The communication is OK.  8 Data Parity Error.  

1 MODBUS function not supported. 10 Invalid gateway path. 

2 Invalid MODBUS address. 11 Gateway target failed. 

3 Invalid MODBUS value. 128 Communication timeout. 

4 MODBUS Server failure.  129 Bad CRC16.  

6 Server is busy.  130 RS-232 communication error. 

 

3  

5  

4  

The άhŦŦǎŜǘέ must be άлέ when 
selecting theάError reportέ. 
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5.1.2 Write DO Data 

1. Using the same way in the Section 5.1 - Step 4 to create the second data block and completing all the 

following ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ άah5.¦{ aŀǎǘŜǊ wŜǉǳŜǎǘέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άOK". 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Next, open the ά±ŀǊƛŀōƭŜǎέ window and then declare variables that are available for the program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Add two boolean variables in the "Variables" window (refer the Section 2.3.1 for declaring variables).  
 

Variable name Data type Description 

DO_0 BOOL Used to Write digital output data.  

Act_0 BOOL 
In this case, choose the άhƴ Ŏŀƭƭέ way to write data that means 
using a variable to call it.  

 
 

Double click it to open the window. 

Tips:   
Press άCмέ key to view the details 
on the MODBUS Master settings. 

In this example 

a. Slave/Unit:  

Enter the Net-ID of the Slave device. 

(e.g., the Net-ID is ά2έ). 

b.  MODBUS Request:  

Select ά<5> Write single coil bitέ. 

c.  Base address:  

Start from ά1έ by default. 

(Refer the Section 5.1.1 to change it.) 

d.  On call:  

The request is activated when a 

program call to send it 

(Refer the Section 5.1.1 for details) 

e. Timeout: Set a timeout value.  

When time-out occurred, it will show 

the defined error code. (The 

recommended value for the Modbus 

RTU/ASCII device is 200 to 1000 ms. 

In this case the value is 250 ms.) 

a 

b  

c 

d  

e 
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After completing the settings, the defined variables show as below:  
 
 
 
 
 
 
 
3. In the άIO Driversέ window, drag variables - ά5hψлέ, ά!Ŏǘψлέ and ά{ǘŀǘǳǎέ (that created in the 

Section 5.1.1) from the Variables Area to the Symbol Area in the second data block.  

Note: The ά{ǘŀǘǳǎέ is an array variable. When you drag ά{ǘŀǘǳǎέ into the Symbol Area, it will show 

ά{ǘŀǘǳǎώлϐέ ǘƻ ά{ǘŀǘǳǎώпϐϦ, simply press ά5elέ key to delete ά{ǘŀǘǳǎώлϐέ and ά{ǘŀǘǳǎώнϐ to [4]".  
 

4. Set ǘƘŜ άhǇŜǊŀǘƛƻƴέ field of the ά{ǘŀǘǳǎώмϐέ as ά9ǊǊƻǊ ǊŜǇƻǊǘέ (that means this variable will be set to 

an error code when a read error occurs, or reset it to άлέ when a read request is successful).  

Press the άCмέ key to see the description of the Modbus Master Configuration and move to the title 

ά{ǘŀǘǳǎ ŀƴŘ ŎƻƳƳŀƴŘ ǾŀǊƛŀōƭŜǎέ to know related commands and error codes. 
  

5. Set ǘƘŜ άhǇŜǊŀǘƛƻƴέ field of ά!Ŏǘψлέ as ά/ƻƳƳŀƴŘ όƻƴŜ ǎƘƻǘύέ (that means the request will be sent 

only once when ά!Ŏǘψлέ is set to ά¢w¦9έ. Then, this ά!Ŏǘψлέ will auto reset to άC![{9έ).  

The "Command (Enable)έ means the request is sent continuously as long as the ά!Ŏǘψлέ is ά¢w¦9έ. 

So, users can set the ά!Ŏǘψлέ to άC![{9έ to stop sending command.  
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5.1.3 Read AI Data 

1. Using the same way in the Section 5.1 - Step 4 to create the third data block and completing all the 

following ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ άah5.¦{ aŀǎǘŜǊ wŜǉǳŜǎǘέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άhYϦΦ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e. Timeout: Set a timeout value.  

When time-out occurred, it will show the defined error code. (The recommended value for the 

Modbus RTU/ASCII device is 200 to 1000 ms. In this case the value is 250 ms.) 
 

2. Next, open the ά±ŀǊƛŀōƭŜǎέ window and then declare variables that are available for the program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Follow the table below to add  six Word (16-bit), one Double integer  (32-bit) and one Real  (32-bit) 
variables. (Refer the Section 2.3.1 for declaring variables).  
 
 

a 

b  

c 

d  

e 

In this example 

a. Slave/Unit:  

Enter the Net-ID of the Slave device. 

(e.g., the Net-ID is ά3έ). 
 

b. MODBUS Request:  

Select ά<4> Read Input Registersέ. 
c.  

d. Base address: 

Start from ά1έ by default. 

(Refer the Section 5.1.1 to change it.) 

Nb items: 

The number of AI signals to write. 

(In this case, the number is ά10έ). 
e.  

d.  Periodic:  (Refer the Section 5.1.1) 

Sending the request periodically. 

(In this case, to send once per second.)   

άƻƴ ŜǊǊƻǊέ means the next sending 

time when an exception occurred  

(e.g., 15 seconds). 

 

Double-click it to open this window. 

Tips:   
Press άCмέ key to view the details 
on the MODBUS Master settings. 

This option can not apply  
to the "Read" request. 
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Variable name Data type Description 

Word_1 to Word_6 WORD Used to Read AI data (16-bit).  

Long_1 DINT Used to Read AI data (32-bit).  

Real_1 REAL Used to Read AI data (32-bit).  
 

Refer the Appendix A for details on data type and ranges. After completing the settings, the defined 

variables show as below: 

 
 
 
 
 
 
 
 
 
 
 
 

3. In the άIO Driversέ window, drag variables  - ά²ƻǊŘψм to ²ƻǊŘψсέ, ά[ƻƴƎψмέ, άwŜŀƭψмέ and ά{ǘŀǘǳǎέ 

(that created in the Section 5.1.1) from the Variables Area to the Symbol Area in the third data block.  

Note: The ά{ǘŀǘǳǎέ is an array variable. When you drag ά{ǘŀǘǳǎέ into the Symbol Area, it will show 

ά{ǘŀǘǳǎώлϐέ to άStatus[4]", simply press ά5elέ key to delete ά{ǘŀǘǳǎώлϐ ǘƻ ώмϐέ and ά{ǘŀǘǳǎώ3] to [4]". 

4. Set ǘƘŜ άhǇŜǊŀǘƛƻƴέ field of the ά{ǘŀǘǳǎώ2ϐέ as ά9ǊǊƻǊ ǊŜǇƻǊǘέ (that means this variable will be set to 

an error code when a read error occurs, or reset it to άлέ when a read request is successful).  

Press the άCмέ key to see the description of the Modbus Master Configuration and move to the title 

ά{ǘŀǘǳǎ ŀƴŘ ŎƻƳƳŀƴŘ ǾŀǊƛŀōƭŜǎέ to know related commands and error codes.  

5. Both the ά[ƻƴƎψмέ and the άwŜŀƭψмέ are 32-bit variables and require two Modbus addresses. So, set 

their ά{ǘƻǊŀƎŜέ column as ά5²hw5 ό[ƻǿ ς IƛƎƘύέ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3  

4  
5  
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6. As the figure below, select  the "Word_1έ to άWord_6έ and then click άLǘŜǊŀǘŜ ǇǊƻǇŜǊǘȅέ to set their 

Offset value (From: 0ǜBy: 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Next, double click the Offset field of ά[ƻƴƎψмέ and άwŜŀƭψмέ items and set their values as άсέ and άуέ, 

then press ά9ƴǘŜǊέ key to complete the settings.  

Note: One 32-bit data requires two Modbus addresses. For instance, the OŦŦǎŜǘ ǾŀƭǳŜ ƻŦ ά[ƻƴƎψмέ 

ƛǎ  άсέ ŀƴŘ ǘƘŜ ƴŜȄǘ hŦŦǎŜǘ ǾŀƭǳŜ Ƴǳǎǘ be ǎŜǘ ǘƻ άуέ όƛΦŜΦΣ άwŜŀƭψмέύΦ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 press άEnterέ  



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     5-11 

 

5.1.4 Write AO Data (16-bit) 

1. Using the same way in the Section 5.1 - Step 4 to create the 4th data block and completing all the 

following ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ άah5.¦{ aŀǎǘŜǊ wŜǉǳŜǎǘέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άhYϦΦ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Next, open the ά±ŀǊƛŀōƭŜǎέ window and then declare variables that are available for the program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Declaring a "WORD" variable. 

 (Refer the Appendix A for details on data type and ranges ; refer the Section 2.3.1 for operations).  
 

Variable name Data type Description 

Word_Write_1 WORD Used to write AO data (16-bit).  

 
 

In this example 

a. Slave/Unit:  

Enter the Net-ID of the Slave device. 

(e.g., the Net-ID is ά3έ). 

b.  MODBUS Request: Select  

ά<6> Write single holding registerέ. 

c.  Base address: 

Start from ά1έ by default. 

(Refer the Section 5.1.1 to change it.) 

d.  On change:  In case of a write request, 

means that the request is activated 

each time any variable changed. 

(Refer the Section 5.1.1 for derails.) 

e. Timeout: Set a timeout value.  

When time-out occurred, it will show 

the defined error code. (The 

recommended value for the Modbus 

RTU/ASCII device is 200 to 1000 ms. In 

this case the value is 250 ms.) 

a 

b  

c 

d  

e 

Tips:   
Press άCмέ key to view the details 
on the MODBUS Master settings. 

Double-click it to open this window. 
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After completing the settings, the defined variables show as below: 
 
 
 
 
 
3. In the άIO Driversέ window, drag variables - ά²ƻǊŘψ²ǊƛǘŜψмέ and ά{ǘŀǘǳǎέ όthat created in the 

Section 5.1.1) from the Variables Area to the Symbol Area in the 4th data block.  

Note: The ά{ǘŀǘǳǎέ is an array variable. When you drag ά{ǘŀǘǳǎέ into the Symbol Area, it will show 

ά{ǘŀǘǳǎώлϐέ to άStatus[4]", simply press ά5elέ key to delete ά{ǘŀǘǳǎώлϐ ǘƻ ώ2ϐέ and ά{ǘŀǘǳǎώпϐϦ.  
 

4. Set thŜ άhǇŜǊŀǘƛƻƴέ field of the ά{ǘŀǘǳǎώ3ϐέ as ά9ǊǊƻǊ ǊŜǇƻǊǘέ (that means this variable will be set to 

an error code when a read error occurs, or reset it to άлέ when a read request is successful).  

Press the άCмέ key to see the description of the Modbus Master Configuration and move to the title 

ά{ǘŀǘǳǎ ŀƴŘ ŎƻƳƳŀƴŘ ǾŀǊƛŀōƭŜǎέ to know related commands and error codes. 
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5.1.5 Write AO Data (32-bit) 

1. Using the same way in the Section 5.1 - Step 4 to create the 5th data block and completing all the 

following ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ άah5.¦{ aŀǎǘŜǊ wŜǉǳŜǎǘέ ǿƛƴŘƻǿΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άhYϦΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e. Timeout: Set a timeout value.  

When time-out occurred, it will show the defined error code. (The recommended value for the 

Modbus RTU/ASCII device is 200 to 1000 ms. In this case the value is 250 ms.) 

 
2. Next, open the ά±ŀǊƛŀōƭŜǎέ window and then declare variables that are available for the program. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In this example 

a. Slave/Unit:  

Enter the Net-ID of the Slave device. 

(e.g., the Net-ID is ά4έ). 
 

b. MODBUS Request:  

Select ά<16> Write Holding Registersέ. 
 

c. Base address: 

Start from ά1έ by default. 

(Refer the Section 5.1.1 to change it.)  

Nb items: 

The number of AO signals to write. 

(In this case, the number is ά2έ 

because the REAL type requires two 

Modbus address). 
 

d.  On change: In case of a write request, 

means that the request is activated 

each time any variable changed. 

(Refer the Section 5.1.1 for details) 

a 

b  

c 

d  

e 

Tips:   
Press άCмέ key to view the details 
on the MODBUS Master settings. 

Double-click it to 
open this window. 
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Declaring a "Real" variable.   
(Refer the Appendix A for details on data type and ranges ; refer the Section 2.3.1 for operations).  

 

Variable name Data type Description 

Real_Write_1 REAL Used to write AO data (32-bit).  

 
After completing the setting, the defined variable shows as below: 

 
 
 
 
 
 

3. In the άIO Driversέ window, drag variables - άwŜŀƭψ²ǊƛǘŜψмέ and ά{ǘŀǘǳǎέ όthat created in the 

Section 5.1.1) from the Variables Area to the Symbol Area in the 5th data block.  

Note: The ά{ǘŀǘǳǎέ is an array variable. When you drag ά{ǘŀǘǳǎέ into the Symbol Area, it will show 

ά{ǘŀǘǳǎώлϐέ to άStatus[4]", simply press ά5elέ key to delete ά{ǘŀǘǳǎώлϐ ǘƻ ώ3ϐέ.  
 

4. Set ǘƘŜ άhǇŜǊŀǘƛƻƴέ field of the ά{ǘŀǘǳǎώ4ϐέ as ά9ǊǊƻǊ ǊŜǇƻǊǘέ (that means this variable will be set to 

an error code when a read error occurs, or reset it to άлέ when a read request is successful).  

Press the άCмέ key to see the description of the Modbus Master Configuration and move to the title 

ά{ǘŀǘǳǎ ŀƴŘ ŎƻƳƳŀƴŘ ǾŀǊƛŀōƭŜǎέ to know related commands and error codes. 
 

5. The άwŜŀƭψ²ǊƛǘŜψмέ is a 32-bit data and required two Modbus addresses. So, set its ά{ǘƻǊŀƎŜέ field 
as ά5²hw5 ό[ƻǿ ς IƛƎƘύέ.  
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5.1.6 How to use the XV Board? 

The XV board belongs to the Modbus Slave I/O board. Before using the I/O board, users must plug it into 
the WP-5xx8-CE7, and then enable the WP-5xx8-CE7 as a Modbus Master (refer the  Section 5.1).  
Visit the XV board Selection Guide page to get more details: 
www.icpdas.com/root/product/solutions/hmi_touch_monitor/touchpad/xv-board_selection.html 
 

All the Win-GRAF demo projects listed in the following table can be found on the CD-ROM. Refer the 

Chapter 12, click the Win-GARF menu bar "File" > "Add Existing Project" > "From Zip" to restore the 

demo project and to view the details. (CD-ROM:\Napdos\Win-GRAF\demo-project\ )  

 

Demo File Name Description 

XV107, XV107A demo_XV107.zip Read 8 DI, Write 8 DO 

XV110 demo_XV110.zip Read 16 DI 

XV111, XV111A demo_XV111.zip Read 16 DO, Read  1 DO 

XV116 demo_XV116.zip Read  5 DI, Write 6 D0 

XV308_1 
XV308_2 
XV308_3 

demo_XV308_1.zip 
demo_XV308_2.zip 
demo_XV308_3.zip 

1. Read  8 AI, Read 8 DI 
2. Read  8 AI, Write 8 DO 
3. Read  8 AI, Write 4 DO, Read 4 DI 

XV310 demo_XV310.zip Read  4 AI, Write 4 DO, Read  4 DI, Write 4 AO 

 
Common setting: 

1. Mouse click the άhǇŜƴ CƛŜƭŘōǳǎ /ƻƴŦƛƎǳǊŀǘƛƻƴέ tool button to open the άLκh 5ǊƛǾŜǊǎέ window. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Double click on άw¢¦Υ /haΥммрнллΣbΣуΣмέ to 

open the άah5.¦{ aŀǎǘŜǊ tƻǊǘέ window. 

Note:  

All the demo projects listed in above table 

enable the WP-5xx8-CE7 as a Modbus RTU 

Master device and set the "Com. Port" as 

"COM0:115200,N,8,1έ.  

 
 
 

If using it as the Modbus 
ASCII Master, modify it to  
άASCII:COM0:115200,N,8,1έ 

http://www.icpdas.com/root/product/solutions/hmi_touch_monitor/touchpad/xv-board_selection.html
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Configure the AI/AO channel 

If you want to use the AI/AO channel of the XV Board (e.g., XV308, XV310) in the WP-5xx8-CE7. First, 

stop the Win-GRAF driver on the PAC and then configure each AI/AO channel by using  

"DCON_Utility_Pro_CE_200.exe". 

 
Using the WP-5238-CE7 as an example: 

1. Click the "Win_GRAF_WP_5238" (or the small icon on the taskbar) to open the Win-GRAF driver 

window, and then click the "End Driver" button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Click "My Device" on the desktop and then get into the path "\System_Disk\Tools\dcon_utility_pro" 

to run the "DCON_Utility_Pro_CE_200.exe".  

 
 
 
 
 
 
 
 
 
3. Click the COM Port button to set the "COM Port" as "COM0", set the "Baud Rate" as "115200" and 

set the "Format" as "N,8,1", and then click "OK". 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stop the Win-GRAF driver 
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4. After clicking the Search button, the XV Board (e.g., XV308) will show in the window. Then, double 

click this item to get into the setting window. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. In the "Configuration" tab, set the "Data Format" as "Engineering Format" (recommended setting), 

set the "Fast Mode" as "Fast Mode" and uncheck the "Reverse DI State (INIT*)". 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Double-click 
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6. In the "AI/AI Alarm" tab, to configure the proper ranges and values for each AI channel, and 
remenmber to select any AI channel (e.g.,"CH:00") you want to use, then click the "Set Alarm" 
button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

XV308: 
 

Type Code Range Data Format Minimum Maximum 

05 +/-2.5 V 
Engineering -25000 +25000 

Hexadecimal 8000h 7FFFh 

06 +/-20 mA 
Engineering -20000 +20000 

Hexadecimal 8000h 7FFFh 

07 +4 mA ~ +20 mA 
Engineering +4000 +20000 

Hexadecimal 0000h FFFFh 

08 +/-10 V 
Engineering -10000 +10000 

Hexadecimal 8000h 7FFFh 

09 +/-5 V 
Engineering -5000 +5000 

Hexadecimal 8000h 7FFFh 

0A +/-1 V 
Engineering -10000 +10000 

Hexadecimal 8000h 7FFFh 

0D +/-20 mA 
Engineering -20000 +20000 

Hexadecimal 8000h 7FFFh 

1A 0 mA ~ +20 mA 
Engineering 0 +20000 

Hexadecimal 0000h FFFFh 
 

Note: 
1. For easy to use, recommended to use the data format - "Engineeringέ. (E.g., "+/-2.5 V" will show 

as "-25000 to +25000" and "+4 mA to +20 mA" will show as "+4000 to +20000ά) 

2. When using these "Type Codeέ - 06, 07, 0D, 1A, please check if the position of eight hardware 

jumpers on the XW board are correct.   

www.icpdas.com/root/product/solutions/datasheet/hmi_touch_monitor/XV308.pdf 

 

http://www.icpdas.com/root/product/solutions/datasheet/hmi_touch_monitor/XV308.pdf
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Note:   When using the XV308, you need to click the "Set Power On" and "Set Safe Value" button 

(do not choose any DO Status) in the "DO/Alarm" tab.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

7. Finally, back to the "Configuration" tab and click the "Set Module Configuration" button (Step5) to 

finish the AI/AO configuration, and then close the "DCON_Utility_Pro_CE_200.exe". In addition, click 

the "Win_GRAF_WP_5238" on the desktop to run the Win-GRAF driver (like Step 1). 

 
Follow the similar way like the steps above to configure the AI/AO of the XV310. 
 

XV310 - Analog Input: 
 

Type Code Range Data Format Minimum Maximum 

05 +/-2.5 V 
Engineering -25000 +25000 

Hexadecimal 8000h 7FFFh 

06 +/-20 mA 
Engineering -20000 +20000 

Hexadecimal 8000h 7FFFh 

07 +4 mA ~ +20 mA 
Engineering +4000 +20000 

Hexadecimal 0000h FFFFh 

08 +/-10 V 
Engineering -10000 +10000 

Hexadecimal 8000h 7FFFh 

09 +/-5 V 
Engineering -5000 +5000 

Hexadecimal 8000h 7FFFh 

0A +/-1 V 
Engineering -10000 +10000 

Hexadecimal 8000h 7FFFh 

0D +/-20 mA 
Engineering -20000 +20000 

Hexadecimal 8000h 7FFFh 

1A 0 mA ~ +20 mA 
Engineering 0 +20000 

Hexadecimal 0000h FFFFh 

 
 

Do not choose any DO Status. 
Then, click the "Set Power On" 
and "Set Safe Value" button. 
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Note: 
1. For easy to use, recommended to use the data format - "Engineeringέ. (E.g., "+/-2.5 V" will show 

as "-25000 to +25000" and "+4 mA to +20 mA" will show as "+4000 to +20000ά) 

2. When using these "Type Codeέ - 0, 1, 06, 07, 0D, 1A, please check if the position of eight 

hardware jumpers on the XW board are correct.   

www.icpdas.com/root/product/solutions/datasheet/hmi_touch_monitor/XV310.pdf 

 
XV310 - Analog Output: 

 

Type Code Range Data Format Minimum Maximum 

0 0 mA ~ +20 mA 
Engineering 0 +20000 

Hexadecimal 0000h FFFFh 

1 +4 mA ~+20 mA 
Engineering +4000 +20000 

Hexadecimal 0000h FFFFh 

2 0V ~ +10 V 
Engineering 0 +10000 

Hexadecimal 0000h FFFFh 

3 +/-10 V 
Engineering -10000 +10000 

Hexadecimal 8000h 7FFFh 

4 0 V ~ +5 V 
Engineering 0 +5000 

Hexadecimal 0000h FFFFh 

5 +/-5 V 
Engineering -5000 +5000 

Hexadecimal 8000h 7FFFh 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.icpdas.com/root/product/solutions/datasheet/hmi_touch_monitor/XV310.pdf
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5.1.7 Connecting the XV107/ XV107A (8 DI, 8 DO) 

The XV107/XV107A is an 8-channel digital input and 8-channel digital output board. This section 

provides a Win-GRAF demo project - "demo_XV107.zip". First, go to Section 5.1.6 for the information of 

the XV Board before using it.   

 
Demo description:  
This demo added two data blocks. One is used to read 8 DI data and the other is used to write 8 DO 
data. 
 

1. Mouse double click the 1st data block (i.e., <2> Read Input Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 
plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 
for the mapping variable (Date Type: DINT) must set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 
 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 1 and 
read eight data. 

An exception occurs if no 
respond for 100 ms. 
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Write DO data. 

Start from addr. 1 and 
write eight data. 

An exception occurs if no 
respond for 100 ms. 

Write only when data changed. 



Win-GRAF User Manual,  V 1.07,  Apr. 2018  by ICP DAS     5-23 

 

5.1.8 Connecting the XV110 (16 DI) 

The XV110 is a 16-channel digital input board. This section provides a Win-GRAF demo project - 

"demo_XV110.zip". First, go to Section 5.1.6 for the information of the XV Board before using it.  
 

Demo description: 
This demo added one data block that used to write 16 DI data. 
1. Mouse double click  "<2> Read Input Bits"  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 

for the mapping variable (Date Type: DINT) must set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 1 and 
read 16 data. 

An exception occurs if no 
respond for 100 ms. 
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5.1.9 Connecting the XV111, XV111A (16 DO) 

The XV111/ XV111A is a 16-channel digital output board. This section provides a Win-GRAF demo 
project - "demo_XV111.zip". First, go to Section 5.1.6 for the information of the XV Board before using 
it. 
Demo description:   
This demo added two data blocks. One is used to write 16 DO data and the other is used to read the DO 
status. 
 

1. Mouse double click the 1st data block (i.e., <15> Write Coil Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: The άhŦŦǎŜǘέvalue is starting 
from άлέ and the Modbus address 
of a variable is equal to this value 
plus 1 (Base address = 1).  

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Write DO data. 

Start from addr. 1 and 
write 16 data. 

An exception occurs if no 
respond for 100 ms. 

Write only when data changed. 
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2. Mouse double click the 2nd data block (i.e., <1> Read Coil Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 

Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DO data. 

Start from addr. 1 and 
read one data. 

An exception occurs if no 
respond for 100 ms. 
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5.1.10 Connecting the XV116 (5 DI, 6 Relay) 

The XV116 is a 5-channel digital input and 6-channel relay output board. This section provides a 

Win-GRAF demo project - "demo_XV116.zip". First, go to Section 5.1.6 for the information of the XV 

Board before using it. 

 

Demo description:  

This demo added two data blocks. One is used to read 5 DI data and the other is used to write 6 DO 

data. 
 

1. Mouse double click the 1st data block (i.e., <2> Read Input Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 

for the mapping variable (Date Type: DINT) must set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 1 and 
read five data. 

An exception occurs if no 
respond for 100 ms. 
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Write DO data. 

Start from addr. 1 and 
write six data. 

An exception occurs if no 
respond for 100 ms. 

Write only when data changed. 
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5.1.11 Connecting the XV308 (8 AI, 8 DIO) 

The XV308 is a 8-channel analog input and 8-channel digital input/output board. This section provides 

three Win-GRAF demo projects - "demo_XV308_1.zip", "demo_XV308_2.zip" and "demo_XV308_3.zip". 

First, go to Section 5.1.6 to view the XV Board instructions and then configure each AI channel by using 

"DCON_Utility_Pro_CE_200.exe". 
 

Demo description: (demo_XV308_1) 

This demo added two data blocks, one is used to read 8 AI data and the other is used to read  8 DI data. 
 

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers) to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 

for the mapping variable (Date Type: DINT) must set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 1 and 
read eight data. 

An exception occurs if no 
respond for 100 ms. 
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2. Mouse double click the 2nd data block (i.e., <2> Read Input Bits) to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notw:  When using the XV308 to read DI data, the address must start from "33". 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 33 and 
read eight data. 

An exception occurs if no 
respond for 100 ms. 
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Demo description: (demo_XV308_2) 

This demo added two data blocks, one is used to read 8 AI data and the other is used to write 8 DO data. 

 
1. Mouse double click the 1st data block (i.e., <4> Read Input Registers)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 

for the mapping variable (Date Type: DINT) must set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read AI data. 

Start from addr. 1 and 
read eight data. 

An exception occurs if no 
respond for 100 ms. 
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Write DO data. 

Start from addr. 1 and 
write eight data. 

An exception occurs if no 
respond for 100 ms. 

Write only when data changed. 
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Demo description: (demo_XV308_3) 

This demo added three data blocks, the 1st one is used to read 8 AI data, the 2nd one is used to write 4 

DO data and the 3rd one is used to read only 4 DI data. 

 
1. Mouse double click the 1st data block (i.e., <4> Read Input Registers)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 

plus 1 (Base address). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. As the figure below, mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to view the 

setting window. 
3. As the figure below, mouse double click the 3rd data block (i.e., <2> Read Input Bits) to view the 

setting window. 
 
 

1  

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read AI data. 

Start from addr. 1 and 
read eight data. 

An exception occurs if no 
respond for 100 ms. 
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2  

3  

Write only when data 
changed.  
 

2.  <15> Write Coil Bits: 
Write 4 DO data. 

3.  <2> Read Input Bits, read 4 DI data. 
Note:  
When using the XV308 to read DI data, 
the address must start from "33". 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 33 and read 
only four data in this example. 

An exception occurs if no 
respond for 100 ms. 

Write DO data. 

Start from addr. 1 and 
write four data. 
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5.1.12 Connecting the XV310 (4 AI, 2 AO, 4 DI, 4 DO) 

The XV310 is a 4-ch analog input, 2-ch analog output, 4-ch digital input and 4-ch digital ouput board.  
This section provides a Win-GRAF demo projects - "demo_XV310.zip".  
 

First, go to Section 5.1.6 to view the XV Board instructions and then configure each AI channel by using 
"DCON_Utility_Pro_CE_200.exe". 
 

Demo Description  

This demo added four data blocks. The 1st one is used to read 4 AI data, the 2nd is used to write 4 DO 

data, the 3rd is used to read 4 DI data and the 4th is used to write 2 AO data. 
 

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers)  to open the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  ¢ƘŜ άhŦŦǎŜǘέ ǾŀƭǳŜ ǎǘŀǊǘs at άлέ and the Modbus address of variable is equal to the άhŦŦǎŜǘέ value 
plus 1 (Base address). Moreover, if you set the άhperationέ as "Error reportέ, the άhŦŦǎŜǘέ value 
for the mapping variable (Date Type: DINT) must be set to άлέ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read AI data. 

Start from addr. 1 and 
read four data. 

An exception occurs if no 
respond for 100 ms. 
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to view the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Mouse double click the 3rd data block (i.e., <2> Read Input Bits) to view the setting window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2  

3  

Write DO data. 

Start from addr. 1 and 
write four data. 

An exception occurs if no 
respond for 100 ms. 

The Net-ID of the Slave 
device (i.e., XV board). 

Write only when data changed. 
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4. Mouse double click the 4th data block (i.e., <16> Write Holding Registers)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: When using the XV310 
to read DI data, the base 
ŀŘŘǊŜǎǎ Ƴǳǎǘ ōŜ ǎŜǘ ǘƻ άо3έ. 
 

4  

Note:  When using the XV310 
to write AO data, the base 
address must be set to ά33έ. 

Read every 50 ms. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 

Read DI data. 

Start from addr. 33 and 
read four data. 

An exception occurs if no 
respond for 100 ms. 

Write AO data. 

Start from addr. 33 and 
write two data. 

An exception occurs if no 
respond for 100 ms. 

Write only when data changed. 

The Net-ID ( fixed to ά1έ ) of the 
Slave device (i.e., XV board). 






















































































































































































































































































































































































































































































































































































































































