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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:
® O0.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 “Win-GRAF-setup-ver-x.xx.exe” file in the Win-GRAF installation CD.
(or download the Win-GRAF Workbench on the website:
https://www.icpdas.com/en/download/show.php?num=711)

Win-GRAF-swtp-ver-1.01 exe
s | Win-GEAF Setup
IR 1Cr DAz co, LTD.

2. Click “Next” to continue and then select “l accept the agreement”, then click “Next” to continue.

Setup - Win-GRAF

Welcome to the Win-GRAF Setup
Wizard

This will install Wwin-GRAF version 1.01 on wour computer,

It is recommended that vou close all other applications before
conkinuing.

Click Mext ko continue, or Cancel to exit Setup.
Setup - Win-GRAF
License Agreement

Please read the Following impartant information before continuing,

Please read the Following License Agreement. You must accept the terms of this
agreemant before continuing with the installation,

welcome to the Win-GRAF setup program, ~

controllers) produced by ICP DAS.,

The win-GRAF is 4 ICP DAS software, Ik supports only hardwares (PAC, PLC, [ Met > * [ Cancel
N\

W ARMING: This software is pratectked by copyright law and international treaties,

IUnautharized reproduction or distribution of this software, or any portion of i,
may result in severe civil and criminal penalties and will be prosecuted ko the
maximum exkent possible under law,

4 I do not accepl Ehe agreement

[ <Back [ mext> *[ Cancel |
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3. Recommend to use the default installation path (i.e., “C:\Win-GRAF”) and then click “Next” to

continue.

Setup - Win-GRAF

Select Destination Location
Where should Win-GRAF be installed?

.—.J Setup will install Win-GRAF into the Following folder,

To continue, click Mext, IF vou would like ko select a different Folder, click Browse,

| i GRAF

| [ Browse,..

AL least 77,4 MB of Free disk space is required,

| <Back || uext:»ﬂ[ Cancel |

4. Click “Next” to add a “Win-GRAF” folder shortcut in the “Start” menu, and then select “Create a
desktop icon” to add a desktop shortcut, then click “Next” to continue.

Setup - Win-GRAF

Select Additional Tasks
Wwhich additional tasks should be performedy

then click Mext,

Additional icons:

[

Select the additional basks wou would like Setup to perform while installing Win-GRAF,

Setnp - Win-GRAF

Select Start Menu Folder
Where should Setup place the program's shortcuks?

- Setup will create the program's shortouts in the Following Start Menu folder,

To continug, click Next, IF vou would like to select a different Folder, click Browse,

Win-GRAF | [ Browse. .,

< Back. ” Mext = *[ Zancel
N\

< Back “ Tk = k[ Zancel

N\
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5. Click “Install” to begin installing the Win-GRAF Workbench.

Setup - Win-GRAF

Ready to Install
Setup is now ready to begin installing Win-GRAF on vour computer,

Click Install ko continue with the installation, or click Back. if you want Eo review or
change any settings,

Destination locakion:
CiWin-GRAF

Start Menu Folder:
‘Win-GRAF

Additional tasks:
Additional icons:
Create a deskkop icon

[ < Back ]| Install K[ Cancel ]

N

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 “.Net FrameWork 3.5” installed in your PC.

Setnp - Win-GRAF

Installing

Extracting files. ..
C:Win-GRAFKSHelpGR . chim

Please wait while Setup installs Wwin-GRAF on wour computer, 'rh

i) Setup - Win-GRAF

Information
Please read the Following important information before continuing.

\When waou are ready to continue with Setup, click Mexk,

Thank vou Far installing the Win-GRAF software,

The leqal Win-GRAF saftware is delivered with a legal Win-GRAF-Dangle distributed
by ICP DAS. Please abways plug the Win-GRAF-Dongle in your PC while running it.

T run the Win-GRAF, require MicraSaft ket Framewark 3.5" installed in voor PC,

Far technical suppart and sales service, contact service@icpdas.com |

[CP DAS CO,, LTD

v icpdas, com
service@icpdas, com
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7. By now, you have completed the Win-GRAF installation, then click “Finish” to exit this window.
(Select “Launch Win-GRAF” 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.)

Setup - Win-GRAF 9= ]

Completing the Win-GRAF Setup
Wizard

Setup has finished installing Win-GRAF on vour computer, The
application may be launched by selecting the installed icons.

Click Finish ko exit Setup,

Launch W

< Back ” Einish Q

N

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 “Win-GRAF” folder and “Win-GRAF” to open this software.

/= N G Vi GRAF ) Librories  »
‘ ) Google Chrome vl & Handbook
/) ICPDAS v
ﬁj Ctlook Express

@ Mozilla Firefox

ARl ) Opers 16 Win-GRAF &

Description of the “Win-GRAF” 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, ? e—
®

the manual is located in the path “C:\Win-GRAF\Tutorials”)
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:

“Demo Mode”: 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/0 tags.

“Large Mode”: 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.

Win-GRAF Starter EER

No Win-GRAF-Dongle found. Demo mode !l i No Win-GRAF Dongle found. Demo mode!

Win-GRAF

Win-GEAF ¥Yersion 1.01 {(MAE 18,2014}

Coparright by ICP DAR CO, LTI since 2014,

Fhepbroeek [Demo mode] FEEEEEOO0

For [Large mode], pleass plug o the "Win-GRAF-Dongle' while mdng it.
For technical support and sales service, contact service @4icpd az oo

It describes the limitations in [ Limitations in demo mode:
- Applications are limited to 40 T0s
demo mode, you can also - The code generated b the compiler stops after 15 minutes

click the main menu [Help] > = i) AR T e o5 L i

H H Limitaticns of controller type:
[About] to view this content. i Wi GIRAE st summeis oy Fadrarss (P00, FLC, eomtllbrs s byl o D08

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.

Win-GRAF Starter

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

Win-GRAF
(Fil: View [Lools Window Help .
e 1= = e >< i -

Work=space

Menu / Tool bar

X RO Alt+F4

-
ShowHide menu Pro gram Area

Workspace
3 >
Message Area
m Build‘ Cross references ] RunlimeJ Ca-ll stack ,l Breakpaints ,] Digital sampling trace ,l Prom-nt,l HEdAl
Ready Mo project 4 0,0 0x0 0,0 100% | B4

v

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 to 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 “F1” 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.

a'; L Local Defines

Cntpt Ctit A0
Tnfos Tabl
Tnfos Tab2

Output: It means the Message Area.
Infos Tab1: It means the Program Area — Variables pane (Refer to Section 2.2.1).
Infos Tab2: It means the Program Area - Function Blocks pane (Refer to Section 2.2.1).
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Switching the language

1. To switch the Ul language of the Win-GRAF, click “Help” and “Language” on the toolbar and then
choose a language in the “Select Language” dialog box, and click “OK”.

(Selectlonguage (o]

File View Tools Window [Help | u Frardiis -
-. — . BN Deutzch
Sl g s €| Topics.. T
Workspace Q Search... “_M
Tutarials 3 78 Koean E
@ | About.. Traditional Chinese
Simplified Chinese
| Language... k |

N [ m%[mv

2. The Ul language will be changed after restarting the Win-GRAF automatically.

File VWisualizza Strumenti  Finestra Guida

Sl b s B X o ol | T s Y £ G R e 5 A
Workspace Nessuna selezione!

4[+] Compila;" Lismincrosata | Runtme | CallStack | Breskpoint | Digitsl Sampiing Trece | Prompt | HMI| - Code Checker
Pronto Messun progetto 0,0 0x0 0,0
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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. Refer to Section 11.1 to upgrade the Win-GRAF Lib.

1. To begin this, click the Start button and click "All Programs" > "Win-GRAF" > "Libraries" > “OEM”.

@ Win-GRAF | @ OEM
) Googls Chrome aler £
() ICPDAS »
(<) Outlook Express

@ Mozilla Firefox

Cl A O Opers 18

AREEA® b

Wi Win-GRAF

2. Inthe “Library Manager” window, click the menu bar “File” > “Open Library” and select “ICP DAS —
XP-WP-VP” then click “OK”.
3. Select any title in the “Function and FBs” tab and click the “Description” to view the usage of this

Function or Function Block; Select any title in the “I/Os” tab and click the “Description” to view the
usage of this I/O Boards.

Library Manager - zer

IZ1EN Wizard Help
—
MS | Prafiles | AS-
Exit

[ICP DAS - XP-WPVP | o

Embedded HMI
Ethernet Powerlink
Files

ICP DAS - XPWP-VP
Maths

Miscellaneous

FID

Plus!

PRP

[T Library Manager - ICP DAS - XP-WP-VP =13

File Wizard Help

[
[l
[+1}
=
[y
@

Function and FBs )1/0s | Profiles | AS- || Types

B Time_Get (* Function Block: Get date and time of the PAC *) =1

v
—T . Yok Sk ety T e ok o ieeiie Jode wied Aleeo do AL VA, WA !

I ‘Parameters( Description

Retain Var : Retain a wvariable . »

#*% The "Retain Var()" can work only in the lst PAC cycle or
in the cycle when on line change.
Call this function in other cycles will return FALSE . v

% | 2>
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1.3 Setting the Win-GRAF PAC’s 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

Power Supply

Monitor
DP-665
PC/Win-GRAF GND i
1™ = :
I — gy - +V ) ’(
IP 192.168.1.20 h USE =

Mask: 255.255.255.0 R5-408

LANI: 192.168.1.10 Win-GRAF PAC
Mask: 255.255.255.0

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

The PC’s IP:  “192.168.1.20” (Mask: 255.255.255.0)

The PAC's IP: “192.168.1.10” (Mask: 255.255.255.0)

PAC Side

Run PAC_Utility on desktop, click "Assign IP address" and enter the IP address for LAN1 (or LAN2) in the
"IP Config" screen. Next, click the "Apply" button and click "Save and Reboot" on the File menu to apply
the IP settings.

M 3

Save

Save and Reboot

pnfig | Metwork IDevice Inforrmation I Autn Execution IRDtar\,f Exe_{ I 4

Reboot

Restore Utility Default Settings

Eut LAN 2:
MAC Address: 00-10-F3-31-B5-F5 MAC Address: 00-10-F3-31-B3-ES
{ ) Use DHCP to get IP address @ () Use DHCP to get IP address
%ﬁss' TP address = @ assign 1P address
IP aNdress:  [192.166.1.26 | IP Address:  [160.254.165.121 |
Mask: |255.255.0.0 | Mask: |255.255.00 |
Gateway: |192.16E|.1.1 | Gateway: | |
DNS Server: |139,1?5,1,244 | DS Server: |1|:|,|:|,D,3 |

\
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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 PAC'’s 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 to Section 1.2), and click "File / Add New Project..." from the
menu bar.

I Win-GRAF

IZIEN View Tool: Window Help
Hml Mew Project Lizt...
Cpen Project List

_IJ Add Mew Froject... \
Add Emisting Project

2. Click “From template” 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.

B Project wizard [Z'
@ Project

ML Import
Q Library

'ﬁ: Autamation zcript

Creates a new project using a template

Recommend to use the default folder.

Mew project
Deztination folder ; | C:WwWin-GRAF\Projects w | Browse. ..
Marme: | Demaoll |
Comment: | Test Demo |

| Newt ‘{[ Cancel || Hep |

Template: ICPDAS_template 4 |

[ Previouz ] [ Ne:-:tkl [ Help ]
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3. Now, you have created the “Demo01” template project.

Win-GRAF - Demo01

File Edit View Inmrt Project Tools Window Help

ﬁ Exception programs

- [J Programs

; |_%'] PAC_Time [*Get / Set PAC Time®)
E| [ Watch [for debugging)

; - Soft Scope

-4 Initial values

g Binding Configuration

-3 Global defines

fal Wariables

Lo BB Types

Build

Ready

Sl g s AX R o 9 o LGN E GRS A
Workspace Ho selection!
- Ei Demo1

Build/ CrossrefelencesJ Runtime,l Callslack/I BreakDoinlsJ

Digital sampling trace /I Frampt

Hhdl

OFfLine 192,168,255,1:502 0,0

0x0 0,0

100%

&

Note: Inthe demo01, we use a “From template” way to create this project. If you select "Project" in the

step2, click the "Release" in the “Compiling options" setting. The others setting can be done in
the following sections, just click "Next" and then "OK" button to end the settings.

Programs
Langvage: | LD: Ladder Diagram

]

Compiling options

() Debug

“PAC IP:502”,

Ml

Refer to Section 2.3.5

Communication options
Settings: \ 192.168.71.19:502
Protocol: ‘ T5 Runtime

Other

Edit initial valves with the Recipe editor

e e

J [ E=m ]
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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).

Work=space

= | M Cucle...
L Communication Parameters. . Conbigaraton...
-G | #B1) On Line Libraries...
: e E Eumulate o . -
e 75 Buid Project
L~ Clean Froject
settings. .
Alphanumeric Sorting < v | Alphanumeric Sorting \

Workspace Workspace

5] FED1
Unchecked, Checked,
In execution order In alphanumeric order

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.

| Enabled | Period | Phase |
1 0
1 0
1

2. If using the "Project" way to create a new project (in this example, we use the “From template” way,
refer to 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.
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FEes Tool: Window Help
Enild 411 Projects Fi
Clean A1 Frojects

¥ LDownload All Projects...

Sethings...

(& 21 [ F

CWin-GRAFProjectsiDemo0 1

| M ame | Walue
Runtime # Commurication parameters 192.188.255.1:502
Compiler

Dehugging i E_I,II:|E t"TIE ]
Advanced [ Code Generation
(Al [H™ Comples variables in a separa

= 0On Line Change Disabled

EIE Yersion WE - 201402425 1217
o) Libraries Edit...

S Use external objects Edi...

Enables complex data such as arrays of struckures, This option is

Lirne consuming.
Zancel

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

2.2.1 DemoO1-LD Program
This program is used to read/write the Win-GRAF PAC's system time. In the Workspace, double-click the

LD program name (i.e., “PAC_Time") to open all relevant windows. As the screenshot below, the
Program Area has three main parts:

File Edit WView Insert Project Tools Window Help

Program Area

AN BE AN RN SE-Rh= T wHOI At € AR g Al
2l DemoD1 I : ! A °F Mame | Type | Dir
[ E=ception programs R cetour.. e TE S L _] PAC Time (*Get f Set PAC Time #
e I - A = - ~ Inst_TIME_GET Time_Get
3| AL Time [“Get / Get PAC Time?) vaar|Pac vesr N Inst_TIME_SET Time_Set
o (SR e e il y B N 5 ¢ Global variables
W Soft Scope Marth | PAC_Morth Bl
= Iritial values I - FAC_Month DINT
%3 Binding Canfiguration 4| | Dy | PAC_Day PAC Day MINT b
jg Global defines b .
{2} Waiables | whiay | PAC_visekDay ] B. Variables
B Tupes [ [Used) Area
2 | Hour |-PAC_Hour 3 [Project)
-H 1 Advanced
| Minute | PAC_hirute 3 Aiithmetic
HeS w [ Araps
o) [ A. Program Editor | ¢+ meas s C. Function
Note: , means the Build Area (LD) BBl Area
program is locked and
cannot be deleted. ] : _ ——
4 ¥ | Build Cross references Runtirme Call stack EBreakpoints Digital sampling trace Frompt HbAl
Ready OffLine 192.168.255.1:502 £ 0,54 261 x 18 0,0 100% | gy

Tips: Mouse click the Program Editor Area, and press the "+“ or “-” key to zoom in or zoom out the

content.
Inst_TIME_GET R1: Gete.. HTIME_SET I

R1: et current .. fEn TIME_GET E... |

Current tim...
Year-PAC_rear

Current time of th...
Year |-PAC Y gar Mo, | FAC_Month

PAC Month Cray|-FAC_Day
Mertn| PAC Mo | (E.g., press "-” key twice to

] FAC_Wieek...
zoom out the content.) R M

PAC_Da
iy —DaY Hourf- FAC_Hour

wyDiay PAC \WeekDay q Mi.. .} FAC_Minute

Se. PAC_Second

Haour |-PAC_Hour Set_nem ti..
TIME_SET |

new time ...
new fear rear

Minute | PAC_Minute

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.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 2-5



R1: Get current time of the PAC

Inst_TIME_ET
En TME_ET Eno

Year | PAC Year

Morth |-PAC_hdorth

Dy |-PAC_Day

Dy |-PAC_wWeekDay

Howr |-PAC_Haur

Minute |-PAC_Minute

Second|-PAC_Second

R3: Reset it to “False”

B. Variables Area:

Current time of th...

R2: Set “Set_new_time” to “True” to set the new time

Set_new_fime Inst_TIME_ZET
| Set TME_SET & |

niesey time far the P
newy_ear vear

nesy _hdanth Jkdarth

nenw_Dary | Day

nesy_Hour JHour

new_Minute inute

newy _Zecand 4 Secand

Note: You can press the SPACE bar
| | tochangeitstype (/, S, R), and
'\ press the F1 key for more details.

Set_new_time
R

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

“Name” or “Type” item to modify its name or data type, then click “Enter” to complete the setting.
(Refer to Section 2.3.1 for the details about variable declaration.)

M ame | Type

Dim. |

Attrib. Note: For the function block can work correctly, the

| FAL_Time ["bel 5 oel FAL

Inst_TIME_GET  Time_Get
Inst TIME_SET  Time_3Set
fat Global variables

PAC Year Dl
PAC _Muonth O | BOOL
PAC Day D |BrTE
PAC WeekDay D

PAC Hour b I[:;fDHD

PAC_Minute Ol unr
PAC_Second D LrEAL
£ L'wORD

C. Function Blocks Area:

Time™)

“*  “Inst_xxx..” 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 “Clear” to manually remove it.

Inst_TIME_: - .
&4 Glohal FB instance variable

LED L
o e & Cut

£

"u . Copy
TIME, =

TIME_

Cd Maths | % Clesr\

In the “Blocks” tab, it provides many types of the function block for users to drag and drop them to

the editor area.

A En DAY _TWE Enc

5

SEL

S T3 BAChet
~
N1 Booleans
| =3 GaMbus
Ca Eﬁ.ﬁqeen

i 4 Clock

Tips: Sl DAY TIME [*Get cunent day and time
After selecting the function DTAT [Pulss at a datetime]
b|OCk, press “F1” key to open " T} DTCURDATE [*Get curent date stamg

BN CURDATETIME [FGet curent date
the HTML Help 4 ’ Sow list [efine EM LI
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2.2.2

Demo01 - Variables

In the workspace, mouse double-click the “Variables” item to open the Variables window. The following
screenshot shows all the needed and defined variables in this “Demo01” project.

= H= 3 x — O & N e AR G & EA
2 DemoD1 l S Mame | Type | Dim. | Attrib. | Syb. | Init value | User Group | Tag | Description
[J Ewception programs PAC Year \ DIWT ] Current tirme of the PAC -
3 Pragrams PAC_ Maonth DIMT ]
“He] PAC_Time [*Get / 5... PAC Day . .
[ “watch [for debugging) PAC WeekDay Click it to sort by name.
& Scoft Scope PAC_Hour
= Initial values PAC_Minute DIMNT ]
%4 Binding Configuration PAC Second DIMT i
s g Global define new_Year DIMT ] new time for the PAC
Wariables fesws_Manth DINT [
new_Day DIMT [
new_Hour DIMT [
new_Minute DIMT ]
new_Second DIMT ]
Set_new _time BOOL | Set TRUE to set new time

=l RETAIN variables
_] PAC Time (*Get / Set PAC Time®)

L R e = P P Py

< ¥
4 ¥ | PAC 'I'|m

Tips: In the Variables window, users can click any title field (e.g., “Name”) for sorting.

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

“Cancel Sorting” option.

Cancel Sorting \
Al Epshle Changes Space

Swap Flobal <= Eetain

Field description: (Press the “F1” key to look up the details)

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

Name:

Type:
Dim.:

Attrib.:

Syb.:
Init value:

User Group:

Tag:

Description:

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., “_").

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

To specify the range of an array.

(E.g., enter “10”, means the use of the Counter [0] to [9]).

Double-click this field item to set it to “Read Only” that means users can only read this
variable but cannot modify it.

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

To set the initial value of the variable.

All the variables can be divided into some groups (e.g., “Groupl”, “Group2”) and it is
convenient for users to look up or search these variables.

To enter a nickname for the variable.

To enter a simple note for the variable.
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2.3 GiveitaTry

As mentioned before, we have described the LD program (Section 2.2.1) and variables (Section 2.2.2) in
the "Demo01” project. The following sections will show you how to declare variables and add an LD

program with the blinking function in this project.
Note: “ULINT” and “LWORD” are not supported for Win-GRAF PAC.

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 “Variables” window, mouse right-click any item in the “Name” field and select “Add Variable”

(or press the "Ins"

Variables

M & Y € & B g

key or click the =

tool button) to add a variable.

5 " Al

I Mame | Type | Cim. | atib. | Spb. | Initvalue | UserGroup | Tag | Description
fal Global variahles =
PALC Year &) | Undo Current time of the PAC
PAC Month
PAC Day
PAC WeekDay | ® =
PAC_ Hour 23 Comy
PAC_ Minute
PAC Second % | Clear
hew Y ear 3 Edi new time for the PAC
neswy_Month -
new Day Cancel Sorting
new_Hour A Enable Changes Space
new_Minute -
new Second Swap Global <= Eetadn

i
=l AN var

Add Variable \ Inz
Add Multi Variabled..

Set TRUE to set new time

2. Double-click the new “NewVar” item and change its name to “LED1”, then click “Enter” to finish the

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

oet _new time
hlﬁ'..\..'l‘l l'l-"hl"

LED

BOOL

Bl

L] Set TRUE to set new time
L]

Note: The settings will be done only after clicking the “Enter” key.

3. Follow the previous steps to add the “LED2” boolean variable.

Set new time

BOOL

LED1
LEDZ

BOOL
BOOL

lml RETAIN variables

] Set TRUE to set new time
]
]

Tips: To set up multiple ordinal variables, enter the name “LED” (as the step2) and then press “Ctrl+C”

and “Ctrl+V” twice to create “LED1” and “LED2” (auto sequential numbering), finally, delete the
first variable (i.e., “LED").
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Tip #2:

1. If you need to add multiple variables (e.g., “Boo_01 to Boo_16"), simply right-click the “Global
variables” and select the “Add Multi Variables”.

Workspace
=) Test_01
G- 1 Exception programs
=) Programs
. 1 Main
=) Watch (for debuagi...
i B8 Soft Scope
: =4 Initial values
%} Binding Configuration
3 g Global defines
{4} Varables
B Types

l Variables

Y Name | Type ) | Undc
fa} R 4 | Redo

=l RETAIN variables | \

_] Main
? 2 pOnBadIndex
? 8 pOnDivZero

Mouse right-click

| . Zh
_] pShutDown | %
’—1 pStam-'p ‘ Edit
Cancel Sorting
<My Enable Changes Space
> Add Variable Ins
 Add Multi Variables

< |
r{i?] 10 Drivers | Variables |

Edit Variables a.sA'IA'eitr...\

'nit value

2. Follow the settings like the figure below (Name: “Bool_%%"; Type: “BOOL”; From: 1; To: 16) to

create Boolean variables (i.e., “Bool_01" to “Boo_16") and then click “Create all” button to complete

the settings.

Creation of N variables

Kame IBOOLZZ 1
N
Type BOOL v l | Cancel l
Group Global variables v I [ Help ]
[]Read anly Din. 0 \ [.]
[From 1 To |16 \]
Overview
Creation of 16 variables :
From variable Bool_01 to variable Bool_16
Variables | Hi 4
I Mame | Type | Dim. | Attrib. | Syb | Initwalue | User.. | Tag | Drescription
52 Global variables ~
Bool_01 BOOL O
Bool_02 BOOL O
Bool_03 BOOL O
Bool_04 BOOL O
Bool_05 BOOL O
Bool 06 BOOL O
Bool 07 BOOL O
Bool_08 BOOL O
Bool_09 BOOL O
Bool_10 BOOL O
Bool_11 BOOL O D
Bool_12 BOOL O
Bool_13 BOOL O
Bool_14 BOOL O
Bool_15 BOOL O
Bool_16 BOOL [l v
<4 | B
m Wariables
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2.3.2 Declaring the 1/0 Variables

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

PAC's slotl. So, we need to add an I/O link to correspond to the real I/O module.

1. Click the "Open I/0s" tool button to add an 1/0 link.

File Edit View Insit FPooject Tool: Window Help

Sl 3 42X o 9c =2lghne dm s Ba

2. Mouse double-click on "Slot 1” and then double-click the "i_8055" to select this I/O board.

N

EEEE 140 Boands

Librany: Device:

i_B046_DI (*I-8046W (16-ch D) *

[ETI i 8046 _
ICP DAS - %PwP-H| |i_8050 (* [-8050% (16-ch configurable DIO) *)

Srandad 78051 _DI (*1-8051 W (16-ch D) %)
anear 78052 DI (*1-8052W (8-ch D/T) %)

i_8053_DI (*I-8053W (16-ch D) *

8054 (% 16054

ch DVT 4+ 8-ch Ditn %)

i 8056_DO (*1-8056 W (16-ch DAJ)

i_B057_DO (* 8057 W (16-ch D) *)

i_B058_DI (*I-8058W (5-ch D) *)

i_8060_D0O (*I-3060%W {B-ch Relaor outputs) *

[

I1E

[-B055w

8-Ch Digital Inputs + 8-Ch Digital Outputs

o 01,2013
ICP DAS | Taiwan

3. Click the “Close” button to exit the “I/O Boards” window.

Note: Click the “Virtual/Real” button to change to the Virtual I/O (for testing) or the Real I/O.

(The Real I/0 is used in this example).

EEEE /D Boards

Select

Fename

[

Properties

1 (i 8085 DO

Yirtual/Real
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After linking the “i_8055” 1/0 board, it will automatically add 8 input & output variables in the
“Variables” window.

T Mame | Type | Dir | Atk | Syb. | Initvalue | UserGroup | Tag | Description
LED1 BOOL O] »
LEDZ2 BOOL [l

[l RETAIN variables
B %0¢1.0-i 8055 D

Telr1.0.0 BOOL Input O]
%lx1.0.1 BOOL Input O]
%l¥1.0.2 BOOL Input O]
%1¥1.0.3 BOOL Input O]
%lx1.0.4 BOOL Input O]
%l1.0.5 BOOL Input O]
%lx1.0.6 BOOL Input ]
%lx1.0.7 BOOL Input L]
B %0x1.1-i 8085 DO
TCIA] 1.0 BOOL QOutput [
% K111 BOOL QOutput [
%0112 BOOL Output [
%113 BOOL Cutput [ |
%0114 BOOL Output [
%K1 1.5 BOOL Output [
%K1 16 BOOL Cutput [
%CIK1.1.7 BOOL Qutput [ v
< »
4 ¥ | PAD Tlm
%1X1.0 —i_8055_DI %QX1.1-i_8055 DO
“I” means “Input” “Q” means “Output”
“X” means “Boolean” “X” means “Boolean”
“1” means “Slot 1” “1” means “Slot 1”

%ID or %QD

“D” means “Integer/Real”

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 “Enter” key to finish the setting.

B %011 - 8055 _DO B %011 - i 8055 DO

241 10 Slalal Output %@t 1.0400tputt |BOOL Output
Outputl \ Output |:> % 01,1, 19 0utput? |BOOL Output
11,2 BOOL Qutput %@t 1.2400tputd |BOOL Qutput
%QK1.1.3 BOOL Output %1 1.3 BOOL Output
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2.3.3  Creating an LD Program
In the “Demo01” project, we want to create a “LD1” program to show the blinking. To begin, follow
these steps:

1. Inthe workspace, mouse right-click the “Programs” folder and select “Insert New Program...”.

Workspace PAC _Time

B .1_|.| Demoll
l ----- [[3 Exception programs

D ij Eename... F2

e EE] PALC
5[ Watch [fo [ Dnzert New Folder

o ot 0 IgsertHewPngIﬂm..\
3

------- =4 Initial vl Shortouts
"""" % Binding Ci Tt Mew Ttem...
....... g Global del

2. Fillin a program name in the “Name” field and enter a simple note in the “Description” field, and
then select the “LD — Ladder Diagram” as the programming language and click the “OK” button.

New program [‘5—<|

Properties |Advamed | Descrintion |
Program
Name: LDI |

Description; |El]jnl<jng |

Programiming language

BFC - Sequential Function Chart - Grid edior

SFC - Bequential Function Chart - Free form editor
a.2073

aT - Sh'w:tu.red Text
IL - Instrocton List
PACEML - PACEML State Machine

Execution stle

(®) Main program
() Bub-program
() UDFE (User Defined Function Block)
Child 3FC program
Child of: | v |

ek~ | O | W

3. Double-click the “LD1” program to open the editor window.
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4. Click the “Insert FB..” button on the left of the “LD1” window to add a function block.

File Edit ¥iew Inset Project Tools Window Help
S HE S B X o e AR g 5 A

Workspace
= .|_|l Demol1 T A °F Mame | Type | Dim
----- [_d Exception programs L. = 1 LD (*Blinking™) ]
£ [ Programs
) PAC_Time [Get / Set PAC Time®] || & Tips: |
5] LD [*Blinking?) il y
- Watch (for debugging) | You can also drag and drop
am Soft Scope the “BLINK” function block v
------- o Initial walues 4 . « ” . |
------- !!é Binding Canfiguration Into the LDl WlndOW. [~ ~
------- g Global defines ey =
------- Ty wariables ‘“ e e B
....... B Types » | ~ ~ [ (Project]
o R ~
W1 [ Text buffers

L | = [ Timers |

<> t PAll: Time \f‘afiab'e BLIME [*Blink zignal ge...
BLIMNKA [*&symetric blin...

PLS [*Pulze signal gene...
SIG_GEM [*Signal gene...

click the “OK” button. e e - b
< Spulist | Define | ENUM

| %

5. Double-click this function block and select the “BLINK”, then

* | R ] S| =

!
[ K

- AN

AVERAGEL [*Running average [LREALT *

9 | | TF BACHMETFMTDTYPES [*Set BAChet device types fomatting”]

i I} BACNETFMTMHAMES [*Set BACnet objects name formatting®)

I 1} BACHETMASMASTER [*Read/wfite Mas aster parameter®) 3
3 I BACMETOWERRIDE [*Set BAChet OVERRIDE flatl
3 B 1} BACHETSETFLAGS [*Set BAChet flags [obsolets M

| BACMETSLAVE [*Controls the BAChet MS_TF' Sl You can press the “BL” key

HiCH BACMETSTATE [*Current BAChet taken ring ztah i !
b {1} BCD_TO_BIN [BCD to binary canversion’] to quickly find out the name.

P | IF BIN_TO_BCD [*hinary ta BCD conversion®)
4 % | FAC Time | ‘ariables | LD [

BLIMKEA [“Asypmetric blink signal]
CANRCWMSE [*Recee CANbus meszage®)
IF CANSHNDMSEG [*Send CAMbuz message?]
TTF CHAR [*Build characker)

CHP [*3 output comparizon®)

ti CONCAT [*Concatenate strings™)

S S T EMITE O O O e leiLT L L L

Mb Inpuks: I:I [ o] 4 % Cancel

3 -
R1 |

o FIIECE \
JU1

CYCLE Tips: (Refer to Section 2.2.1 - B)

Click the upper area, to change a FB instance variable.

Click the lower area, to change a function block.

y
.
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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., “Inst_BLINK1”), then click the

" button to complete the setting.

: AT Name |

i*’ Inst_BLINK | Lze
1ST_| N

| 3| | R R..BLNK Q@ | B LD test : —
ll,,l Inst_BLINK blink
[ =l tﬁ Global variables v
| >
E ! e ——
| 4l R2 & L] [AII] ~
= @[3 (Used) -
\ 0 | w ‘ &= j_j (Project) v
E .‘D, <_ \ #3 Varisbles: [all] ~ }A-if;légl_‘?ﬁ'_‘._s ! _sj"""? :DEE'!‘e | ,E_N_UM

=00 Inst_BLINK —

=0
B LEDT v
Wariables: (all] v

[] Local varables only
[ Hide FB instances

2. In the “Inst_BLINK1” window, click “Yes” to create this function instance.

Inst BLINK1
This symbol does not exist. Do you want to: .
& ‘ Tips:
iename the vanable
) Declare a new variable You can also use the same way to

double-click on the right-side of the

| “ ; i
:::e b'mk "t Coil” to create or assign a variable.
° ere: | LD1 ) (Refer to Step7)
Yes [ Na ] [ Cancel ]

3. Now, there is an “Inst_BLINK1” function instance added in the Variables Area.

LD_test * | %X
3 e Q;’”? Name | Type |
Nst_BLINK 3 A
o | R1 R..BLNK Q) ] =0 LD test e
! in
L“J hlink
= (I 2| il
R o 2 m o3 A A
; F 4 [Used) =
s {cve..
B .vi‘ # (@l Poject) ™
!, Y > |4 ] Blocks  Sovlist | Define | ENUM
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6. Click the “Coil” on the right of the “BLINK” function block, and continuously click the “Insert Coil”
button to add four “Coil”.

k3 J_\

I In=t_BLIMK =l

| R RUM BLINK [=] &

lge! il
- | Jovele

'»
L Tips: Press the “+” key to zoom in the content.

a Press the SPACE bar to change the Coil type (/, S, R).
ol | ;
> | | inst_BLINK~ §

R RUM BLINK. - Qf s
I “ﬂ
JoveLE

7. Mouse double-click the first “Coil” and double-click “LED1” to assign it. Follow the same way to
assign the “LED2” variable to the second “Coil”.

L ————————

I #| “F Mame
1 R1 RUN ELINK - @ _|LEDT | v x
4 Tt \ | #2 Variables: (2l ~
— | I [ Inst_BLINE.
| | & 5
4 B LEDZ
I m By new Day
By new Hour
j u B new_Minute
gl By new_Month
B new Second ¥
= —— )=
i Wariables: (all v
-
[] Local warisbles anly
HICH — []Hide FB instances

8. As the screenshot below, mouse drag-and-drop the “Outputl”, “Output2” and “Output3” variables
to the 3th, 4th and 5th “Coil”.

T ———————————————— —— e 2 X

I A °F Mame | Twpe | Dir
b - ~| LEDI BOOL &
=il RUM  BLMK @ LEDZ ~BooL
=l RETAIM variables

3 i LED2 B %[¢1.0-i 5055 DI

e L dovLE =T T T s |E %01 - 8085 DO

e 1.0=0utput! BOOL

i1 %11 1=0utput? BOOL

0 S QR1.1.2=0utputs BOOL -
: i e
s I Sl b
3 3 (a0 A

1 3 (Uszed)

HiH ] . [ [Project]
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9. Mouse double-click on the left of the “CYCLE” and enter “T#2S” (to blink every two seconds), and
then click " to finish the setting.

= m LEDZ2
| \CYCLE |
%EH1.1 10
! |T1¢25 v Ottt
I
0 | #h Vaiiables: [al) A '
= w0 Inst_BLINK = %O@;; o
By LED1 I
e By LEDZ2 U
D FiRIsl nFIII : %G}{1 1 2
o CutpLt3
| Wariables: (] v I
HKH | ; !
[] Local variables only
= []Hide FB instances
—
1" L

4 |
4 FAC Time “wariables LD1

| W

10. Finally, click the “Save” button to save the “LD1” program.

[/} Win-GRAF - Demo0l Q

File Edit ¥View Insert Project Tools Window Help

[eRe @ & 52X o 90 = MaBede; &R
WorkspaceN\ E_ﬁ
| 7 Name | Type | Dim.

E|..;I Demoll I
----- 3 Exception pragrams . ey = LEDZ2 BOOL ”~
203 Programs ST T T [l RETAIN variables
: @ PAC_ Time ["Get / Set.. L. L ———— AR i_BDSS_DI
] LD (Blinking®) a i LEDZ B %0X1.1 - i_8055_DO
£1- [ Watch (for debugging] TH2S CYCLE — %EX1.1.0=0utput] BOOL
38 Soft Scope %K1 10 % GX1.1 1=0u0tput2 BOOL B
<o B8] Iritial values ki Outtput1 %0H1.1.2=0utput3 BOOL “
Wi Binding Corfiguration - < | 3
;}g Global defines ! %5;1L":2'1 T_j (Al - ~
f‘a& Wariables 2 3 Used) :
s U= 1 EH1 12 L3 [Project]
R Outputs 1 Advanced
HioH [ Arithmetic
b [0 Arrays w
- i | l 4 *| Blocks Sov list Drafire EM LKA -~
4 » FAC Time \-"ariahles
Build ®
4 ¥ | Build Cross references Runtirme Call stack EBreakpoints Ligitzl zampling brace Frompt HbAl
Ready OffLine 192,168,255, 1:502 A 1,1 1x1 1,1

Note: “2” means this program is opened (locked, cannot be deleted). Click the “X” in upper-right

corner of window to close this program (un-locked, “ sl ”).
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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.

3 ~
LEDH =
\\ R RUM  BLIMK i | |
= || Add a object on the left of the current program: LECZ
—{ | 1. Insert contact before (shift + F4) I
2. Insert horizontal line (shift + space) e
o . Outputt
— | 3. Insert FB before (shift + F8) I
| F@H1 11
i N Output2
55 || Add a object on the top of the program: |
a 4. Insert jump (shift + F9) FlR1.1.2
5. Insert Coil (F9) OutpLt3 I
u |}
HISS 6. Insert new rung
- 7. Insert commecnt line v
LS 2

4k FALC Time ‘JWariables LD 1

2. Inthis case, click “Insert new rung” to add it to the first line.

JE —
I _—
R1
bl —
= LED1
ol R2 RUM  BILINK Q@ |
o I LED2
4 T#2S |CWCLE |
@K1 1.0
! Outputd
l
% !
W@ 1.1
- Output2
l
HHCH '
W@ 1.2
B AN OutpLt3 v
(i) 2.

4k FAC Time ‘JWariables LD1
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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. Onthe menu bar, click “Project > Build All Projects” to compile all programs.

™ Win-GRAF - Demo01

File Edit View Insert B&ma® Tool: Window Help

TR = NE REE RS Euild 411 Projects F7
Workspace Clean A1l Prc:jects\

Diowndoad A1 Projects.

Settings. .

2. If a “No error detected” message is appear that means the project was successfully compiled.
Note: If you modify and save the program after compiling it, click the “Clean All Projects” to clean
the previous results and then do the step1 again.

[ Win-GRAF - Demo01 =13
File Edit View Insert Project Tool: Window Help
San " N BR= R WENE o s WRE &Ry B A
Workspace PAC_Time L
=3 Demo0l I AT Mame | Type
----- [ Exception programs In=t TIME GET = E ] PAC Time (*Get / Set F~
5 Programs _|R1: et currentt f|En TivE_GET Eno | Inst_TIME_GET Time
b B PAC_Time [Giet # Set... Inst_TIME_SET Time
‘o 3] LD ["Blinking®] - Current time of th... = {2 Global variables
. “ear | PAC_Year
(=) [ Watch [far debugging) - PAC Year DINT
i 8 Soft Scope PAC Manth DINT 2
o [ Initial values i | Worth |-PAC_Manth {'_' = "l ™ .-....;— —
!Fé Binding Configuration — —
sg Global defines L3 (i -
ety Variables | Day | PAC_Day [ ] [Use_d] =
BB Types 5 [ [Project]
a [ Advanced
| | wDay | PAC WizekDay £ Aithmetic
i [ Amraps
. Hour | PAC_Hour v 4 AS-interface A
50 > 4% Blocks  Soviist | Define | ENUM
Build X
Felocating code.... ~
< Code CRC=d1bdae33 - File CRC=cBebeatf - Size=2384> | Check to see if there is any
error message here. 3
4 ( Build >Cmss reMyrences Runtime Call stack -~
Ready CffLine 192,168,255, 1:502 é 0,0 1x1 0,0

Build in progres=... Pleaze \Wait...
C:wwiin-GRAFProjects\Demaoll

Compiler ¥14.3.31.0

»» Complex varables stored in a separate segment

If the Win-GRAF is running in Demo
Loading application symbals... L~ M9de' this me§sage means the

— Vi Win-GRAF project can run for up to
15 minutes on the PAC.

Demo Maode: rn time execution limited to 15 minutes!

4 ¥ Euild Cross references Funtime Call stack
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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 “Communication Parameters...” to
open the settings window.

File Edit View Insit Project Tools  Window
S R S % Gy X o

Workspace PAC_Tim

= .,_|l Demoll I —|—
..... CH ¢
B I‘jj Comrmnnication Parame ters.
........ #| Cn Line \

2. Enter the “PACIP:502"” (e.g., “192.168.255.1:502") to add an IP address and then click “OK”.

It can also click the D button to add/modify the IP address.
(Note: the default PAC IP is “192.168.255.1” and the fixed port number of Win-GRAF PAC is “502”)

Communication Sethngs &|

Tips: All the configured IP will be listed here. You
can select the unwanted IP and press “Del” key to
delete it (e.g., “192.168.78.8: 502").

Communication Setlings

|T5 Runtime Vl

How to Extend the Timeout ?

If typing “PAC IP:502", 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.)

|'IE!2.1 E2.255.1:502

|1E|2.1EE.?E=.E:5EIE

132.168.255.1:502
192.168.71.19:502

132168 78.58:502

(%) Ethernet TCPAP
A) |P adress: |192.1 £ 255 1 |

Part number: a0

) Serial link
PC port;

Baudrate:
Pariby:

Stop bits:

3. Before establishing a connection, make sure the PAC and the network are working properly.
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4. Click the menu bar “Project” and select “On Line”, or click the Al tool button to establish a

01

connection.
] Win-GRAF - Demo
File Edit View Insert
e, N
Work=space
= _|l Demoll

: Tool: Window Help
Build AQ Projects

Clean A1l Projects

Settings.

O Line

aimulate

Diowndoad A1 Projects.

\

Chl+FS
EX

5. Asthe screenshot, if it shows “App: TEST”, different to the current project name (i.e., “Demo01”),
that means there is a project (name: “TEST”) running on the PAC. Click “Stop application” tool button

to stop the “TEST” project.

[ Win-GRAF - DemoOl
Filz Edit Wiew Insert Project
S H = S

£ Ba 8 X Skl

Tools Window Help

L
1

H & % € (& B g

&D iz | f|| App: TERT

6. Click the “Download” tool button to download the “Demo01” project.

#2| o application

¥

=t

Stop application

Contme 7

Contime 7

[ RowR|[_Fw |
N

[ %rﬁ‘{[ T |

7.

Pl |

Workspace

Oooo [PAC_Time]

i Y e d R

_ MEEpNon programs
[—:||_] Programs

V”iﬂ PAC_ Time [*Get # Set..
=] LD1 [*Blinking]
[ ‘Watch [far debuagaing) B

o R Sl Scope
o B Iritial values
%é Binding Configuration

R1: Get current t...

g Global defines
‘ﬁﬁ Warniables ]
e [y Types

Inst_TIME_ET
En TIME_GET Eno

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

f

ot

D

whia

Ha

hinwst

Current time of th...
LPAC MYear = 2014

|-PAC_Month = 4

LPAC Day =7

LPAC WieekDay =1

L PAC Hour =13

|-PAC_Minute = 55

2
4 ¥ PAC Time

“ariables

SEcan kPAC_Second =23
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(%5 " A RUN PAES R @
A °F Hame | % alue |
= ] PAC Time ("Get / Set Fa
| Inst_TIME_GET
Inst TIME SET
B fat Global variables
PAC Year 2014
FPAC Month 4 [
PAC Day 7
PAC WeekDay 1
PAC Hour 13
PAC Minute 25
PAC Second 23 e
The current time on 2 ~
the PAC is displayed. E|
1 Adwvanced
[ Avithmetic
[0 &rrays
[ AS-interface
bt [J BAChet v
z 4 *| Blocks; Sovlist Define ENUE




Note:

the solution.

Cycle time

When on-line with the PAC, move your mouse over the “RUN” position on the toolbar to view the

If there is any error message show up during the download process, refer to Appendix B to get

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.

Win-GRAF - Demo01

& % e AR e (5

A RUN

File Edit View Inmit Project Toole Window Help
o 4 A —::‘nl [h . _k +":|
Workspace o000 [PAC_Ti
[* Demo01 [RUN
i,
L3 Exception programs R1: Getc.. [|TIME _GET
[_J Programsz B
“HE) PAC_Time [*Get ... | Year
“Ee] LD [*Elinking®)
[ 3 ‘watch [for debugging) | | ha...
&R Soft Scope
=4 Initial values — bay
'ﬂé Binding Configuration Day
«2q Global defines B
ta} Wariables M
B Types |
| Mi...
| | Se. ..
<
4 ¥ | PAC Time ~ “ariables

Demol1 - 192.165.71.19:502
# | Time

Current tim...
FAC_ear...

FAC_hont...
FAC_Day=1
PAC_Maak...
FAC_Hour ...
PAC_Minut...

FAC_Seco..

Inst_TIME...

LD

| Event description

A5 Mam

= Madmuom = 36
Ins{ Owerlow =0
Ing o
Local application:

pa| CRC=16#:££d8172
P Target application:

A
pa| CRC=16#ctda172
B4l =75216 btes
< Elapzed: 15ml3s

4 ¥21 - 05042014 - 02:57.05

V31 - 090442014 - 085705 [

3 A

[ [Uzed]
1 [Project]
1 Advanced
1 Anthmetic
[ Amays

T ACmbarfamas

4 *| Blocks. Sowlist Drefine

ENLUIRA

LN

1 20000407 00:15:21.000
2 2000401401 00:15:29.000
3 2000401401 00:15:37.000

Board errar in the slot Mo, 11
Board errar in the slot Mo, 11
Board error in the slot Mo, 11

Cycle time (ms):
Last=2
Allowed =0
Maximum = 36
Overflowe =0

Local application:
4 ¥ Build Crasz reference @ all stack Breakpaints Diqital sampling trace Frompt HhAl

When doing the “On Line” ( Al ) operation, it will automatically switch to the “Runtime” 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 “Board error in the slot No. 1 !”

means there is no I/0 module in the Slot1 or an /O exception.)

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

“On Line” ( Al ) button to connect to the PAC.

Demo1 - 192.168.71.19:502

# | Tirne

| Event description

4 F | Build Cross references Call stack Breakpoint=

Digital zampling trace

RN

Crycle time (ms):
Last=2
Allowed =0
Maximum = 36
Orverflove = 0

Local application:
Frampt Hidl
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2.3.6 Testing the Program
In the previous section, you have successfully downloaded the “Demo01” project and the following will
describe how to test the program.

The “PAC_Time” Program:
1. Mouse double-click the variable name (e.g., “new_Year”) in the “TIME_SET” function block (or the

Variables Area) one-by-one to change the PAC’s system time (e.g., to change it as January 1, 2015
12:30:35).

oogoo [PAC_Time]

A F Mame | Walue |

PALZ_Manth 4 ~
| |R2: Set TRUEtD ... Set T T @ PALC_Day 7

PAC WeekDay 1

newy time for the ... PAC Hour 14
. new_ygar = 0| vear PAC_Minute 16
new_Yes PAC Second 41
new_Year 0
] |2':I14 | new_konth
new Day
g [ Force | new_Haur
new hinute
. |

[ (Al

[ [Used)
15 a7 0§34 [Praject] B
OOOOOEEE  EFROFEEFFD ey Advanced

1 24 33 15 |3 Arithmetic

setTRUEW s=tn.| OOO00000 OOOOO0O00 |23 A
[ AS-interface

| | R3 R B [ BAChet w

z 4 *| Blocks Sow list Crefine EMLIk4
4 @ ariablas

2. Set the “Set_new_time” variable to “TRUE” to write the new system time.

Set TRUEto =etn..

| W

3

oooO [PAC_Time]

#||"F Mame | Walue |

Set TRUEto =et n...

Inst_TIME _SET PAC WeekDay 1 -
_|RZ: Set TRUEto ... Zet TIME_SET  Qf— FAC_Hour 14
FPAC_Minute 30
newy time for the ... PAC Second 7
| | nevw _Year = 2015 vear new _Year 015
nea_hlanth 1
| nesw_Month = 1 karth nesw_Day 1
newy Hour 12
nesy_Minute 30
| nesw_Day =1 Day E new Secand 35
Set_new_time FALSE |«
| new_Hour =12 JHaur —‘ | »
Set_new_time X

|3

new_Minute = 30 Minute [ TRLUE ‘\ i1y =

[ FalsE (o))

newy_Second = 35| Second
Set TRUEto set ...

| R3 R —Kl ol
£ | EMUIbA

4 *»| PAC Time  ‘fariables
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3. Then, the new system time will show on the “TIME_GET” function block (or the Variables Area),
and the “Set_new_time” variable will be reset to “FALSE” automatically.

oogoo [PAC_Time]

# | ["F_Mame | Walue |
nesw_Year 2015 ~
nea_hlanth 1

nesw_Day 1
Current time of th... new_Hour 12

LPAC Y =2015 i
| Year _vear nesy_Minute 30

nesy Second 30

e .
Month |-PAC_hartth = 1 q_Set new time
LED1

\ LED2
Day |- PAC_Day =1 LLoeT Al variables

The new system time. |1.0-i_8055_D v
whay |-PAC_WeekDay = 4 — >
[ (&) J_\
[ [Used)

[ [Froject] B
1 Advanced

[ Arithmetic

[ Arrays

1 AS-interface

[ BAChet w
* | Blocks. Soviist [refine ENU;

R Get current t... FER no

Hour |-P&C_Hour =12

Minute |-PAC_Minute = 30

Second |-PAC_Second = 35

4l
4 ¥ | PAC Time  ‘fariablas

£
AEHEEREEHEERE

| %

The “LD1” program:
4. When the “Demo01” project is running, you can check to see if the DO0O, DO1 and DO2 tags of the

[-8055W 1/0 module that plugged in the slotl of the PAC is blinking every two seconds (like the
value "T#2S” we set before). You can also assign a “TIME” variable on the left side of the “CYCLE”
for easy to change the time setting. Refer to Section 2.3.1 for the setting way.

5. If the “%QX1.1.3” variable is set to “TURE” in the Variable Area, the LED4 (i.e., “DO3”, at the top of
the 1-8055W 1/0 module) will light up.

AN WEY RRET R W, - L & Y € G B e (5 " A RUN AR S n i &
= | DemoD1 [RUN] AT Mame | Walue | Tope
----- | Ewception prograns LED1 = TRUE B8 %01.0- I_BDEE_DI ﬁ
&1 [ Programs RUM. - BLINE B8 %0x1.1 -0 8055 DO
....... “HE] PAC_Time [*Get ... %=1.1.0=0utput! TRUE BOC
3] LD [*Blinking®) m LED?Z = TRLE Y11 1=0utput2  TRELE Bt
[=] 1 W atch [for debugging) | CYCLE 4
- Soft Scope G110
o ] Initial walues Output = TRUE
!!é Binding Configuration H
- 3q Global defines ZETH 0
]ﬁ Wariables OutputZ = TRUE
Lo s Sl 1 2
Outputs = TRUE

K4
| £

< |
4 b FAC Time “ariables L1

| »

6. Click the Al tool button again to cancel the PAC connection.
Note: Do NOT click the “Stop Application” button; it will stop the running project on the PAC.
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Chapter 3 Modbus Slave: Allow the SCADA/HMI Software to
Access Win-GRAF Variables

The chapter describes how to allow the SCADA/HMI software (e.g., “InduSoft”) to access Win-GRAF
variables that defined in the "Demo01" project. Win-GRAF provides two communication ways to open
variable data, one way is to enable the Modbus TCP Slave function and the second way is to enable the
Modbus RTU Slave function (you must first complete all the Modbus Slave settings in Section 3.1, and
then refer to Section 3.2). To begin, follow these steps:

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

1. Click the “Open Fieldbus Configuration” tool button to open the “lO Drivers” window.

[ Win-GRAF - DemoO1
File Edit ¥iew Insert Project Tools  Window  Help

FEIE R R O LT

Workspace 10 Drivers *

B _|l Demoll E Mame | walue T Mame | Type
1 Exceplion prog... || 5 = {2} Global variablas
-3 Programs PAC Year DINT —

*ﬁj PAC Time... B PAC Month  DINT

%) LD [*Blirk.. || = PAC Day DINT
El'_j Watch [fD[ de E {l‘l.i\ll’“ RN [T [ Iy —

iR Soft Scope Q = =
e 2 Invitial values blans | Value
M3 Binding Corfig... || &%

- 30 Global dfines
a3} Wariables o

e Y Types
< | »
4 FALC Time “fariables LD1

Build 74
Cawin-GRAFYProjectzhDemol
Mo emor detected

4 ¥ | Build Crozs references Funtime Call stack Breakpoint=s Digital sampling trace Frompt | Hbdl

fready OffLine 192,168,255, 1:502 A 0,0 00 0,0

2. Click the “Insert Configuration” button on the left side of the “IO Drivers” window and then select the
“MODBUS Slave” and click “OK” to enable a Modbus TCP Slave.

10 Drivers *

= | e | Yalue

‘ Add Configuration X

5 Choose a configuratian
A (Al ]

E ; LfIEI]DBLIS

- MODBUS Master
O | {ODE S Slave

4 FAC Time ‘“Wariables L1 | 1D Drivers
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3. Click the “Insert Master/Port” button on the left side to set the “Slave number” (In this case, the
value is “1”), and click the “OK” button.

10 Drivers *
S MODELS Slave

M arme | Walue

MODEDSE Slave Protocol

q
Slave number;
g

Bt

Slave numnber | Server D

4 * FALC Time “Wwariables L1 10 Drivers

4. Click the “Insert Slave/Data Block” button on the left side to open the “MODBUS Slave Request”
window.

0 Drive
B =-Mg MODEBUS Slave Marme | Walue
2 | o Slave number 1

K Server D \

1. Press the “F1” key to open the Help on this subject.
2. If you add two or more “Server - ...” settings, type a
“Server ID” for easier use (a string, e.g., 'SVR1’)

mmﬁ

B

Request | &ddress | Mb Item | Description |

4 PAC Time ‘Jariables LE1 | 1D Drivers

5. Enter a simple note in the “Description”  R.lunzliESd EUER L2 E T2 E

field and then click the "Input Registers” Request
morcz
Description: Read_Yalue | -
LN

option.

For Modbus Master to Read data:

Diata read by the master ]
Options Data types Enter a simple note.
- ) Input Bits
Input-bits BOOL o et
Input Registers BYTE, INT, DINT, 6% o
REAL, etc. Diata read or Forced by the master
For Modbus Master to Write data: O Cail Bits
o () Holding Registers

OP:'?:S 2ELE) 5 Recommend to set

Coi ‘- its BOOL Diata block, ”Base addressn to nln

HOI(.:Img BYTE' INT' DINT' Base address: and set the value of

Registers REAL, etc. “Nb items” is greater
(Refer to Appendix A to view more data type) Mb items: than “200”.
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6. As the screenshot above, it’s recommended to set the “Base address” to “1” and the “Nb items”
refers to how much variable data can be provided by one “data block”. 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 “2000”), the Modbus Slave (i.e., Win-GRAF PAC) will not respond.

7. Mouse drags all the needed variables (e.g., “PAC_xxx", data type: “DINT”) one-by-one from the
Variables area and then drop it to the “Symbol” field.

IO Drivers *
=M@ MODBUS Slave Mame | Walle “F Mame | Type | Drimn.
El-ﬂ-; Server - Slave nurmber = 1 Fequest  Input Registers PAC Month DIMT ~
I ---“E Input Registers [1..2000] - Fead V4| Address 1 PAC Day DINT
B Nbltem 2000 PAC WeekDay DINT 1
ik Dezcripti... Read Value I—‘AL_Huﬂr LI
E L FAC Minute DINT
_ Symhbal | Offzet | hd azk, | Storage | f PAC Shcond DINT “
PAC_Year 0 FFFF Diefault | s
&5 PAC_Manth 1] FFFF Default Name/l | Value |
PAC_Day 1 FFFF Default P ”
B4 PAC Hour 0 FFFF Diefaul Plig
PAC_Minute n FFFF Default - -
PAC_Second 1] FFFF Dttt ~ -

-
-

N -
- -
-——
—

*" 4_ _——— -
£ [
4 ¥ FAC Time “Wariables L1 10 Drivers

| "

8. Mouse double-click the “Offset” field and fill in a value, then press “Enter” key to finish the setting.
Note: (1) The “Offset” value starts at “0” 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., “DINT”, refer to Appendix A),
it requires two Modbus addresses, as the table below, the “Offset” values are 0, 2, 4, 6, etc.

Suernbol | Oiffset | Mask | Storage
PAC ear 0 FFFF Drefault
PALC_Manth 2 FFFF Drefault
FAC_Day 4 FFFF Default
PAC_Hour 5 FFFF Drefault
PAC_Minute EI FFFF Drefault
PAC_Second 0 FFFF Drefault
PAC ‘wWeekDay 0| Enter FFFF Defauilt

Tips:
Mouse click the “Offset” field and press the keyboard “Ctrl+A” to select all items, and then click the
“Iterate Property” button at the left-side to open the settings window.

5 Symbol | Drfset 4| Mask | Storage
] PAC_vear Drefault
&2 PAC_Marth Drefault
B+ PAC Dayp Default

PAC_Haour Drefault

PAC_kinute Ctri+A Drefault
C_Second I} Drefault

Drefault

PAC WeekDay
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Keep the “Name” setting, enter “0” into “From” field and enter “2” into “By” field, then click “OK”.

(If the “Name” is set to “%%”, it will show “00, 22,

44, 66, 88, 1010, 1212” in this example. The user
iz * | can modify it depends on the needed settings and
Frorm B 2 2 then check the value in the “Results” area.)

Fiesults 1

Surnbial | Oiffget 4| Mask | Storage
PALC ear 1] FFFF Drefault
FALC_Month 2 FFFF Drefault
PAC_Day 4 FFFF Drefault
PAC_Haur G FFFF Drefault
PAC_Minute a FFFF Drefault
PAC_Second 10 FFFF Drefault

[ ok W[ ca PAC_ weskDay |12 FFFF Drefault

AN

% >

FAC Time ‘JWariables LC1 | 10 Drivers

9. Click “Storage” to select entire columns and then press “Enter” key to display a drop-down menu.
Then, select “DWORD (Low — High)” and press “Enter” key to complete the setting. (If using a 16-bits
or below, it’s no need to set the “Storage” item.)

Symbiol | Difset | Mask | Starage 4| Range [Low]
PAC “ear ] FFFF Default \

PAC_Maonth 2 FFFF Drefault

PAC_Dap 4 FFFF Drefault

PAC_Hour 5 FFFF Defaul

PAC_Minute 3 FFFF Defaul

PAC_Second 10 FFFF b=k

PAC weekDay 12 FFFF 0 | Default A

CwORD [High - Low
CwORD [Low - High)
STRINGIE]
STRINGIE]

FAC Time | “arizbles | LD | 1O Drivers STRIMG[10]

To expand this “Data Block” and you can see the Modbus addresses of all variables. It equals to the
“Offset” value plus 1 (Base address).

10 Drivers *

E 1 MName | Walue
2 \ = +0..1: PAC_Year A equest [nput Reqisters
I = +2..3 PAC_Month Address 1
E 2| +4.5: PAC_Day Mb Item 2000
= 3| +6..7: PAC_Hour Deszcrption  Fead_Walue
E =3 +3..9 PAC_Minute
Q = +10.17: PAC_Second W
. 2| +12.1:3% PAC “WeekDa ot
28 Syumbal | Dfset | Mazk | Storage | Range (Lo
g PALC “Wear 1] FFFF Liw/ORD [Low - High)
PaC_konth 2 FFFF LwfORD [Low - High)
PaC_Day 4 FFFF LwORD [Low - High)
PAC_Haour B FFFF LwORD [Low - High)
PAC_Minute a FFFF Liw/ORD [Low - High)
PaC_Second 10 FFFF LwORD [Low - High)
PaC_weekDay 12 FFFF LwORD [Low - High)
£ [ ¥
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10. Then, we need to add the second “Data Block” for the Modbus Master to read the Boolean data.
This configure way is similar to the step 4 to 8:
(1) Click the “Server - ..."” item and click the “Insert Slave/Data Block” button at the left side to open
the settings window.
(2) In the “MODBUS Slave Request” window, enter a simple note and select the “Input-bits” option,
then set “Base address” to “1” and set “Nb items” to “2000”.

10 Drivers *

E M@ MODBLS Slave
Egx e punmber = 1

5 :
@ -8 InpFegisters [1..2000] - Read_Walue

x

MODBUS Slave Request |

N |

Request

1= ¥

Description: |Read_E!cu3Iean ‘

Data read by the maske)

Enter a simple note

{*) Input. Bits
i) Input Reqgisters

For the Modbus Master to Read data:

[rata read or Forced by the master

Option Data Type
. () Coil Bits
Input Bits BOOL O oding Regist
Input Registers BYTE, INT, DWORD, e
put Reg REAL, LINT, etc. Data black
(Refer to Appendix A to view more data type) B it

Mb items: 2000

(3) Mouse drags the Boolean variables (i.e., “LED1”, “LED2”; data type: BOOL) one-by-one and drop
them to the “Symbol” area, and then set the “Offset” to “0” and to “1”.

10 Drivers *
I Elﬂ-; Server - Slave number = 1 A || Name | Walue “F_Mame | Tupe
i Fequest  Input Bits LED BOOL |~
Address 1 0z BOOL | -
Mbltem 2000 /= RETAIN variables 3
Descrption  Fead Boolean ,(/ il ¥
7
| Storage | Rang M ame | Walue
Default P -
Default’ _-" -
-T S Ik

4k FAC Time ‘Wariables LC1 . 10 Drivers

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.
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11. Click “Project” > “Build All Projects” from the menu bar to compile this program again (refer to
Section 2.3.4). If a message informs you “No error detected” that means this process is successful.

Build 3
n Line Chanhge iz dizabled ~
[ [MODEBUS-5): [4): PAC Year "Waming: 32 bit word ardenng not supported by ntime 7.4 and older ]
< CT Segment = 55 byte(z] »
<161/0z > . L . .
_ This version information can be ignored.
Relocating code...

< Code CRC=3237937fc - File CAC=eb3d0c1E - Size=3672 »

£ |

4 ¥ | Build CrozE references Runtime Call stack Breakpoint=s Diigital sampling trace Frampt Hkdl

12. Mouse right-click the project name (i.e., “Demo01”) and select the “Communication Parameters...”
to set the PACIP (e.g., “192.168.71.19:502”) and then click the menu bar “Project” > “On Line” (or

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

File Edit ¥iew Insert Project Tool: Window

SR " B ANC TR TEEREENY G
Worksnare i
fin-GEAF - Demo01

Edit Wiew Insert B3 i Tool: Window Help

B E]j CnmmunicaﬁDnPﬂlﬂmﬂteIS..\ A= ,,l Build A1 Frojects | F?

________ @1 onLine hopace e Al Frojct
F= Download Al Projects...
----- =Ception pro et
E| ----- [ Programs _
5 PAC_Tin{| @] OnLine w | CHF5
<o [ DT (B Rz Simulate N F5
SCADA / HMI Win-GRAF PAC

IP: 192.168.71.19

InduSoft ;' j Port: 502
InduSoft < >

Slave number =

IP: 192.168.71.xxx WP-5xx8-CE7 WP-9x28-CE7
Mask: 255.255.255.0

S0 —_0" ¢ 0 &' 6

Modbus TCP Master Modbus TCP Slave

(Check 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.
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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 “MBSLAVERTU”
or the “MBSLAVERTUEX” function block in the program. To begin, follow these steps:

Add the “MBSLAVERTU” function block
1. Inthe “LD1” window, mouse click the place where you want to add this function block and then click

the “Insert FB..” button on the left side of the window.

1F /_\
3 LEDM -
R
m il |
- I LEDZ
| T#25 | CYCLE |
%EH1 1 0
Outputt
= |
a1 11
! Outputz
> I
el 1 2
= OutpLta

W

4 b PALC Time ‘u‘ariableﬂ Crrineers :

2. Double-click on this function block and select the name “MBSLAVERTU”, then click “OK”.

R2 M & Q |
] I K TF LML [*Matural logarithm [LREALJY) ~
N TTF LOADSTRIMG [*Get a sting from a table®)

TF LOBYTE ["Low part of a word®]

It LOG (*Logarithm [base 10)7)

LOGFILECSY [*Generate log file in C5W formnat®]

IF LOGL {*Logarithm [base 10 - LREALF)

T LOGMESSAGE [*zend a LOG message”)

T+ LOWWORD (*Low part of a double word®)

I+ MAKEDWORD [(*Pack words to double waord®) =
TT MAKEWORD [Pack bytes to ward)

TiES: T MAX (<M aximum*)
“ ” . MEMASTERRTU (MODBUS Master RTUY
Press “MBSL” key to quickly MBMASTERTCP (MODBUS Master TCP)
find out the function name. T} MBSHIFT [*Multibpte skift/rotate?]
11 hiPc] A EINE L =0 = b P

Nb Inputs: I:l I Ok, Q l Cancel
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3. Inthe “MBSLAVERTU” function block, mouse double-click the left side of the “PORT” and enter a
string 'COM2:9600,N,8,1' (it means using the Win-GRAF PAC’'s COM2 to communication with the

Modbus Master) and then click

Rz

“ to complete the settings.

Inst_MWBSLAWERTL
: I MESLAWERTU I
\ Tips:
> Press the “F1” key on this
'COMZ:9600.8.2.1" v | x function block to show up
ﬁ UariablES: [EI"] e - the related Help.
#--[ Inst_BLINE
a7 Inst_MBSLAVERTL
Oy LEDT
G I FO7 b
W ariables: [all] W
[]Local variables anly
[ ]Hide FE instances

4. Double-click the left side of the “SLV” and then enter “1” (the value set in the Section 3.1 - Step 3),

then click " to finish the setting.

F2

In=t_MBESLANVERTL

'COM2:9500,H 5 1"

Ik WMESLAVERTU & I

R2

'COMZ:9600M 5,1°

PORT
1 Ll 4
#3 Yariables: [all) -~
Lo 4 [ Inst_BLINE
a0 Inst MBSLAVERTU
B, LED1
B FOo ¥
Yariables: [all] w
| N RPN [N N I (R 1t
Inst_MBSLAWERTL I

Ik MBESLAVERTU 2 I

PORT

Now, you have completed the setting of the “MBSLAVERTU” function block, and then re-compile the
program and download it to the Win-GRAF PAC. (Refer to 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 “MBSLAVERTU” function blocks and set the different “Port” value.

Win-GRAF User
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/7

SCADA / HMI

InduSoft =

InduSoft --j

Modbus RTU Master

Win-GRAF PAC
COM2: RS-232

9600,N,8,1
>

Slave number =1

WP-5xx8-CE7

WP-8xx8

Modbus RTU Slave

(Check P1-1 to view all PAC models)

Add the “MBSLAVERTUEX” function block

When using several “Server - ...”

settings (recommend to set one) in the “l10 Drivers” window, the user

needs to use the “MBSLAVERTUEX” function block.

10 Drivers *

ver - Slave number = 1

Mare | Walue

Slave number 1

- B Input Heaizters [1..2000] - Read_Value

Server 1D Syl

E ----“E [nput Bitz [1..2000] - Read_Boolean
1__'- L
Request | Address | Mb Iterm | Description
E Input Registers 1 2000 Read_' alue
Input Bits 1 2000 Fiead_Boolean

=138
4 FAC Time “Wariables LD

1. Follow steps 1 to 4 above to add the “MBSLAVERTUEX" function block. If you want to change the
usage for existing function block, mouse double-click the “MBSLAVERTU” and change it to the
“MBSLAVERTUEX”, and then click the “OK” button.

COMZ2:3600 M5 1 JPORT

F2 (] MEISL.&"-.-"EHTLI =

Iﬁm

| >

1450y

TF LOBEYTE [Low part of a ward”)
I} LOG [“Logarithm (base 10]%)

It LOADSTRIMNG [*Get a sting from a table®)
\ LOGFILECSY [*Generate lag file in CSY format)

Function

I} LOGL ["Logarithm [base 10 - LREALF)
T LOGMESSAGE [*zend a LOG meszage”]
I} LOWORD [*Low part of a double word®)

Function Block

=R MAKEDWORD [*Pack words to double word®)
@ AkEWORD [*Pack bytes to ward”] —
[T MAX [*Maximum™]

MBMASTERRTU [*MODEBUS Master RTU")

MBMASTERTCF ["MODEUS Mazter TCP¥)

TF MBSHIFT [*Multibpte shift/rotate®]

I+ MBSLAVEIDEMT [*Set MODBUS Slave Device |dentification®]
TZE MBSLAVERTI FODRIS Slawe BT [zerial]l]
BSLAYERTUE *MODEUS Slave RTU [zerial])

LG g v o iy e gy ) ) ) e ) |
B oo ST Y1

I TR N _WHUT_1 XTI L Lire

e [

Nb Inputs:

Ok ‘ ] [ Cancel
AN

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 3-9



2. The “MBSLAVERTUEX” has a “SrvID” setting. Double click the left side of the “SrvID” and enter a
needed “Server ID” (using a string format, e.g., ‘Svrl’).
Note:
Using the “MBSLAVERTU” function block means the first Modbus Slave setting will be enabled.

Using the “MBSLAVERTUEX” function block means to enable the Modbus Slave setting depends on
the “Server ID”.

Inst_MP=1 8WERTL

Rz | MBSLAVERTUEX 2 I
I ——

'COMZ:9800,M 51" JpoRT Tips:

Press the “F1” on this
function block to show
up the related Help.

1450

Inzt_MBESLANVERTL
F2 | MBESLAWERTUER 2 I

CORZ2 9800 M G 1 PORT

1450

~—_

Now, you have finished the settings for the “MBSLAVERTUEX” function block, and then re-compile
the program and download it to the Win-GRAF PAC. (Refer to Section 2.3.4, Section 2.3.5)
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Chapter 4 Linking “I/O Boards”

This section lists the usage of the “I/O Boards” function in the Win-GRAF Workbench to link the Real I/0
modules or to enable other I/O functions. First, you need to know the slot numbering and supported 1/0
modules for each PAC:

Slot No. (from the
PAC Model left to the right) The supported PAC I/0 modules
Supported:
WP-9x28-CE7 Oto7
X I-9K and I-97K series 1/0 modules.
WP-8xx8 Oto7 Supported:
WP-8x28-CE7 Oto7 I-8K and I-87K series (High Profile) /O modules.
XP-8x38-CE6 (*) 0to 7 (E.g., I-8017HW and 1-87055W)
Not Supported:
XP-8x48-CE6 (*) 1to7 I-8K and 1-87K series (Low Profile) /0 modules.
VP-x2x8-CE7 (*) Oto?2 (E.g., [-8017H and |-87055)
The Palm-size PAC which can support one XV board.
(E.g., XV107, XV116, XV308, etc.)
WP-5238-CE7 The XV board is a kind of the Modbus slave I/0 board.
Refer to 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.
(Check P1-1 for all PAC models)

Add the “1/0 board”
“I/0 board” refers to the 1/0 functionality in the Win-GRAF (e.g., “i_8037_D0O") and
“I/0 module” refers to the hardware device (e.g., “I-8037W*).

Notice:
Besides the software setting for the 1/0 board, there are some kinds of I/0 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/en/product/guide+Remote__ | O Module__and__ Unit+PAC__ %EF%BC%86a
mp;__Local__| O Modules+I-8K_I-87K__Series__(High__Profile)

1. In the Win-GRAF, click the "Open 1/0s" button from the toolbar to open the “I/O Boards” window.

File Edit View Insert Project Tools Window Help

Sld Gl m X aloln a;;@mmﬁsgg&?'@w

2. Asthe 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).
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http://www.icpdas.com/en/product/guide+Remote__I_O__Module__and__Unit+PAC__%EF%BC%86amp;__Local__I_O__Modules+I-8K_I-87K__Series__(High__Profile)
http://www.icpdas.com/en/product/guide+Remote__I_O__Module__and__Unit+PAC__%EF%BC%86amp;__Local__I_O__Modules+I-8K_I-87K__Series__(High__Profile)

Note: The Slot 0 to Slot 7 are reserved for real I/0 modules that plugged into the PAC, and the slot
8 or above are for other usage.

3

T

5 _ . (* Enable one serial port to connect DCON 1105 #) ~

= ICP DAS - XPWP-VI, [i_ 8017_08ch (*8-ch A1, differential (for 1-8017HW, [-8017THCW &
Standard i_8017_16¢h (* 16-ch Afl, single-ended (for 1-8017HW, I-801FHCW

i 11 8024 “AO (*]-8024 W 4 chAJ‘O

8 (f DO l‘*I 3

g

10

112 Select it and to view

13 the setting description. 3

14 eeeeeeeee—————————— =

15 1-8037wW

16

16-Ch Digital Outputs

Nov.05,2013
ICP DAS |, Taiwan

Buttons Description: (Click the following buttons to modify the settings)

iEEE 1/0 Boards

“Close”:
Close this window.

()
0 A
n i_ E: |:| 3 ;.‘_ D |:| 2
2 3 __S elect “Select”:
= Open the I/0 selecting window.
4 | Delete |
5 ( Hot Key - “Enter”: to open ;
? ﬂ] Hot Key - “ESC” : to exit)
8 Properties
9 [—] “Delete”:
10 [ VitualReal || pelete this 1/0 board.
13 ename”:
1; Rename this I/0 board.
16 | Help |
17 —
“Properties”: Look up the usage of this I/O board.
“Virtual/Real”: Change the I/0O board to a Virtual I/O (for testing) or a Real I/0. (Hot Key —
”Space”)
“Move Up”: Move up this I/0 board.
“Move Down”:  Move down this I/O board.
“Help”: To view the description of “I/O devices”.
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4.1 DI/DO Boards

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

1. Double-click the “i_8055_DI” (or the “i_8055_DQ”) to open the “Properties” window.
Note: A mouse-over showing the details on the “i_8055_DI” (or the “i_8055_DO”).

ikif 170 Boards

0: i_8055 - Properties
Koy=6 Key=t
Ref=16#80554 Ll
Resewed0=0 Reservedl =0
Reserved1=0 Reserved2 =10
Reserved2=0 Reserved3 =0
Reserved 30

Setting Description |
|-8055w/ g P

8-Ch Digital Inputs + 8-Ch Digital Outputs

Nov.01,2013
ICP DAS |, Taiwan

2. After linking the “i_8055” I/O board, it will auto add 8 Input and 8 output variables in the
“Variables” window that can be used in the program.

“F MHame | Type | Dim. | &b | Spb. | Initvalue | User Group | Tag | Description
LED1 BOOL ] ~
LED2 BOOL ]
H_QET,MM e pimlle

= B %[¢1.0-i 8055 D +—IZ|> %IX1.0—-i 8055 DI
TalXl 0.0 BO0L Inaut - -
%161 0.1 BOOL pat [ %QX1.1-i_8055_DO
delbs) 0.2 o0l Ll “I” means “Input” “Q” means “Output”
%l1.0.3 BOOL
%0104 BOOL O “X” means “Boolean” “1” means “Slot 1”
%lx1.0.5 BOOL O
%IX1.0.6 BOOL O Note:
o,

= 21;;><1_1 - i_BDESBSI = Double-click this item to modify the variable
T T =TaI8] N Output [ name and click “Enter” to accept the setting.
SK1.1.1 BOOL Qutput [
Y1 1.2 BOOL Output [ B %0K1.1 -0 8055 DO
%0113 BOOL Output [ : =Talal Output
%0114 BOOL Cutput [ ( |Dutput1‘) || Olutput
20115 BOOL Output [ . <
%QX1.1.6 BOOL Output  [J Allal 1.2 BOOL Output
%QX1.1.7 BOOL Output [ Hllx1.1.3 BOOL Cutput

4 —

4 » FALC Time Wariables
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4.2 i_scale (Conversion Table)

The “i_scale” function can set up to 29 scaling functions to convert values for the Al or AO module that
plugged in the slot 0 to slot 7. Refer to 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 “Properties” window,
and then to view the setting description.
Note: Using the slot 8 or above No. because the slot 0 to slot 7 are reserved for the real /O module.

iEEE 170 Boards

'Key 6 A
Ref = 16#24 =
ChO0_X0_reserved =00
Ch00_X1_reserved = UU

W ~m & Wi =IO

Ch01_YO Engmeenng_?al For X0=D00J00
Ch01_Y1_Engineering_Yal For X1 =00
Chi2_Z0_Win_Physical_Yal =010
Ch02_X1_ Max_Physical Yal=00

Ch02_YO0_Engineering ¥al For X0=00
1 Ch02_Y1_Engineering ¥al For X1=00
12 Ch03_X0_Min_Physical ¥al=00

Ch03_X1_Max_Physical ¥Yal=00 . - v
13 — Setting Description ==
A

e scaling function No. 01 to 29 for scaling |/0 variables .

ting both value of Ch_X0 and Ch_X1 to 0.0, it means the relative scaling function No. is disabled.
X0 is greater than or equal to Ch_X1, the setting is wrong. v

< | 2

Parameters: (“Ch” means the Ch01 to Ch29, "Ch00” is a reserved item)
Ch_X0_Min_Physical_Val: The min. value of Al (or AO) boards (X0).
Ch_X1_Max_Physical_Val: The max. value of Al (or AO) boards (X1).
Ch_YO_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 “Enter” 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_XO0 is greater than or equal to Ch_X1, the setting is wrong.
3. If Ch_YO is equal to Ch_Y1, the setting is wrong.

For example, if the Al board's value is 4 to 20 mA and wish to scale as 0 to 10000, then set Ch_XO as
"4.0", Ch_X1 as "20.0", Ch_Y0 as "0.0", Ch_Y1 as "10000.0".
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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_YO0 as "-50.0", Ch_Y1 as

"+1200.0".
0.0: i_scale - Properties £
Key=0 -
Ref = 10#24 =

ChoD_X0_rxeserved =0.0

ChO0_X1 reserved =00

ChOD_Y0_reserved = gg

UChOO Y1 reserved =
Chil_X0_Min_FPhyzical ¥al=-100

Cho1 X1 Hax ' Physical_¥al=+10.0

Ch01_¥0 Engineering ¥al For X0=-500

Chil ?1 Enmeerm 1|i"al For X1 =+1.20010

111 B
Ch02 Il Hax Ph]rs;u:a.l "i"al on
Ch02_Y0 Engineering ¥al For Z0=00
Ch02_¥1 Engineering ¥al For X1=00
Ch03_X0_Min Physical ¥al=00
Ch03 X1 Max Physical ¥al=00 bl

3. After linking the “i_scale” in the “I/O Boards” window, it will auto add 30 Boolean variables in the
“Variables” 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.

7 Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
= B %IX9.0-i_scale 0 A
%900  [selell Input O
%I¥3.0.1 BOOL Input ]
%Ix%9.0.2 BOOL Input O
%I%9.0.3 BOOL Input ]
%I%9.0.4 BOOL Input O
%I¥3.0.5 BOOL Input ]
%I%9.0.6 BOOL Input H
%I%9.0.7 BOOL Input ]
%I%9.0.8 BOOL Input O
%I¥3.0.9 BOOL Input ]
= B %IX9.1 -1 _scale_1
%I%9.1.0 BOOL Input ]
%I%9.1.1 BOOL Input O
%I¥3.1.2 BOOL Input ]
%I%9.1.3 BOOL Input O
%I%9.1.4 BOOL Input Ol 1
%I%9.1.5 BOOL Input O
%I¥3.1.6 BOOL Input ]
%I%9.1.7 BOOL Input O
%I%9.1.8 BOOL Input ]
%I%9.1.9 BOOL Input [
B %IX9.2 -0 scale 2
%I¥9.2.0 BOOL Input H
%I%9.2.1 BOOL Input ]
(omsea 79 RONI Inmirt FT . 2.4
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4.3 i_8017HW (8/16 channels Al)

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 refer to Chapter4 (P4-1) to add

this 1/0 board.

Note: Before using the I-8017HW 1/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 “Properties” window, and then to view the
setting description.

£EEE 170 Boards @
.

o

2 L 4 S _ )
i AN 1:i 8017_16ch - Properties ®
5 Key=6 Al
6 Ref = 16#801716 =
ChO_type = 16808
7 Chl_type = 16#08
8 'Ch2_type = 16403
q Ch3_type = 16#08
10 Ch4 _type = 16808
Ch5_type = 16#08
11 Chb_type = 16808
12 Ch7_type = 16808
13 Ch8_type = 16808
14 Ch9_type = 16#08
Ch10_type = 16808
15 Chll_type = 16#08
16 Chl12_type = 16808
17 |Chl3_type = 16#08 Setting D i bl
- ettin escription
|-8017HW | I-8017HCW |, |1-8017DW & P A
16-Ch Analog lutputs [Value type is REAL), single-ended input. o
Parameters :
Ch_type: 16HSSRR
S5 Scaling function is defined by the virtual board "'i_scale"" -----
00 means "No scaling"
01 to 29 means "“Appling a scaling function No. (01 to 29)" v
Parameters:

Ch_type: 16#SSRR
SS : Scaling function is defined by the "i_scale" I/O board (refer to 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.
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".
Setting “RR” as other value will use the default value 08.
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2. Double click the item and fill in a value, then press the “Enter” 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.

bch - Froperties X

Key=6
(Ref =16#801716
T Bypeicit
_type -

Ch2 type - 16608 ) IEHHIE
|Ch3_type = 16£08
'Ch4_type = 16403
|Ch5_type = 16#08

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".
For example, set as “7.9”, signal larger than 7.9 V (or 7.9 mA) will be filtered 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".
For example, set as “1.5”, signal smaller than 1.5 V (or 1.5 mA) will be filtered out.
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.
Default is “1” (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 “i_8017_16ch” in the “I/O Boards” window, it will auto add 16 "REAL” input
variables in the “Variables” window. These variables can be used in the program.

Variables BV X
¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
= B %ID1-i 8017 _16ch A

%ID1.0 g REAL Input O

%ID1.1 REAL Input L1 | You can change the variable

:’6'01'2 REAL Inpot L] & name by double clicking it.

%ID1.3 REAL Input O .

%ID1.4 REAL Input ] | (Refer to the Section 4.1)

%ID1.5 REAL Input O

%ID1.6 REAL Input O

%ID1.7 REAL Input O

%ID1.8 REAL Input O

%ID1.9 REAL Input O

%ID1.10 REAL Input O

%ID1.11 REAL Input O

%ID1.12 REAL Input O

%ID1.13 REAL Input O

%ID1.14 REAL Input O

%ID1.15 REAL Input O v

&

v
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4.4 i_8024 (4-channel AO)

The 1-8024W is a 4-channel analog output module (Data type: "REAL") that can be used to output +/- 10
V or 0 to +20 mA signal. Refer to Chapter4 (P4-1) to add this I/O board.

1. Mouse double-click the "i_8024_AQ" to open the “Properties” window and then to view the setting

description.
i66 1/0 Boards X
: :
Bl 2024 A0 e — — i

2 1:1 8024 AO - Properties
3 N Koy =
4 Ref = 16#5024
5 ChO_type = 16§33
g Chl_type = 16#33

Ch2_type = 16§33
7 Ch3_type = 16#33
8 Reserved0 =0
q Reservedl =0
10 Reserved2 =0
11 Reserved3 =0
12
13
14
15
16 : Setting Description [
> l-e024w/ & P ~

4-Ch Analog Outputs [Value type is REAL) ;
Parameters : =
Ch_type: 16HS5SRR
55 : - Scaling function is defined by the virtual board "i_scale'' -----
00 means "No scaling"
01 to 29 means "“Appling a scaling function No. (01 ta 29)" v

Parameters:

Ch_type: 16#SSRR

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

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"
Setting “RR” as other value will use the default value 33.

2. Double click the item and fill in a value, then press the “Enter” key 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.
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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.

1: 1 8024_AO - Properties

Key=06
Ref = 16#8024

3

Chl_type = 16#33

Ch2_type = 16433
Ch3_type = 16#33
Reserved0 =0
Reservedl =0
Reserved2 =0
Reserved3 =0

3. After linking the “i_8024_AO” in the “I/O Boards” window, it will auto add 4 "REAL” Output variables
in the “Variables” window. These variables can be used in the program.

¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
C B %QD1 - i 8024 _AO A
o,
;:gg} ? N EEX:: 83:E$ You can change thfa v.aria.ble E
%QD1 2 REAL Outpt 9 name by double c.Ilcklng it.
% QD13 REAL Output (REfer to the Section 41) v
< i >
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4.5 i_87018W (8-channel Al)

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

Important Notice:
® |-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/en/product/I-87018ZW-G_S
® |-87018W does not support sensor-broken line function.

1. Mouse double-click the "i_8018_08ch" to open the “Properties” window, and then to view the
setting description.

tEEE 1/0 Boards

)
A oo

AB?I]I 8__08&1;-‘ i’Ampertlzes

=le

¥
Ref = 16#87018
Tmp_F = 16#01
ChO_7_type = 16#05
ChO_scale = 1680
Chl_scale = 1680
Ch2_scale = 1680
Ch3_scale = 160
Ch4_scale = 1680
Ch5_scale = 160
Ch6_scale = 1680
Ch7_scale = 16#0
Reserved =0
Reserved =0
Reserved =0
Reserved =0

AAAAAAA Setting Description

bl =) P b e e B P (=M (= A RN M (5 U S TR N
|

8-Ch Analog inputs [Value type is REAL)

Important:
1. 1-87018z is better than i-87018 / -87018RW / i-87018FW because
(&) Each channel can use different range type setting.
(B] Accuracy is better & total 10-Channels
[C) Temperature input with sensor-broken-line detection v

A

| W

Parameters:
Tmp_F: 164#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

ChO_7_type: 16#RR
RR: Range definition of signals.
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Normal Range: (For mA or Volt)

Thermocouple Range: (For temperature)

Type Code | Physical Input Signal Type Code Type | Physical Input Signal
00 -0.015to0 +0.015V OE J -210to +760 °C
01 -0.05to +0.05 V OF K -270to +1372 °C
02 0.1t0+0.1V 10 T -270 to +400 °C
03 -05t0+0.5V 11 E -270 to +1000 °C
04 1to+1V 12 R 0to +1768 °C
05 '25 tO +25 V 13 S 0 tO +1768 oC
06 20 to +20 mA 14 B 0 to +1820 °C
When 1-87018 and I-87018R are connected 15 N 0to +2320 °C
to a current source and set to “06” type "
code, an optional external 125 Ohm resistor 17 - -200 to +800 OC
is required. 18 M -200 to +100 °C
19 Loinas710 -200 to +900 °C

Setting RR as other value will use the default value “05”

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

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

For example,

For example,

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

Channel value 1.28 means the input signal is 1.28 V.
Channel value -0.752 means the input signal is -0.752 V.

signal is -270 to +1372 degree Celsius.
Channel value 25.75 means 25.75 degree Celsius.

signal is -454 to +752 degree Fahrenheit.
Channel value 25.75 means 25.75 degree Fahrenheit.

=
E3N

1 V-;.f:;_‘«,:;..":,
Key=6

Ref = 16437018
ChO_7_type = 16#1

ChO_scale = 16#0
Chl_scale = 1640

.i

Ch5 _scale = 1640

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

1. The temperature sensor may be broken-line.

2. The temperature sensor may be crashed.

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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ChO_scale to Ch7_scale: 16#SS
SS: Scaling function is defined by the "i_scale" I/O board (refer to Section 4.2).

00

means "No scaling".

01to 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. After linking the “i_87018_08ch” in the “I/O Boards” window, it will auto add 8 "REAL” input
variables in the “Variables” window that are available for programming.

¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
= B %ID1-i_87018_08ch o
%ID1.0 4—REA Input You can change the variable
2lals] BEAL Inplit ¢ name by double clicking it
%ID1.2 REAL Thpat Y 1cxing 1t
%01 3 REAL it (Refer to the Section 4.1)
%ID1.4 REAL Input L] 3
%ID1.5 REAL Input ]
%ID1.6 REAL Input O]
%ID1.7 REAL Input O v
£ \ >
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4.6 i_exist (Test if the I/0 module exists?)

The “i_exist” is used to check if the I-8K and 1-87K series I/O modules exist in the PAC’s slot 0 to 7.
Refer to Chapter4 (P4-1) to add this I/O board.

1. Mouse double-click the "i_exist" to open the “Properties” window, and then to view the setting
description.
Note: Using the Slot 8 or above No. because the slot 0 to slot 7 are reserved for the real I/0O module.

0 A

|

2

3

4

5 Reserved0 =0

g Reservedl =0

7 Reserved2 =0

3 Reserved3 =0

Setting Description
i_exist ~

Test if |-Bxxx and |-87xxx\W io boards in the slot 0 thru. 7 exist or not.

8-ch boolean inputs represent the board state in the slot 0 thru. 7
True : exists
FALSE : board not found

| €

2. After linking the “i_exist” in the “I/O Boards” window, it will auto add 8 "BOOL” input variables in
the “Variables” window 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 /0O module.

¥ MName | Type | Dim. | Attrib, | Syb. | Initvalue | User... | Tag | Description
c B %IX9 - i_exist A
0,
‘i:g? < ;88:_ ::EE: You can change the variable
94 X5, BOOL ok ® name by double clicking it.
% [%9 3 BOOL Input (Refer to the Section 41)
%I[X9.4 BOOL Input ] 3
%I¥9.5 BOOL Input ]
%IX9.6 BOOL Input O
%IX9.7 BOOL Input ] v
< 1 >
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4.7 i_8084 (Frequency, UP/Down Counter, UP Counter)

The 1-8084W is a 4/8-channel high speed Frequency/Counter (Data type: “DINT”) 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. Refer to 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" to open the “Properties” window, and then to view the

setting description.

iEEE 170 Boards @

o Close

-l=

Il 5084 freq . .
2 ¢ 1: i_8084_freq - Properties 3]
3 AN &l
4 Ref = 16#8084F =1
5 ChO_1_Filter=0
B ChO0_1_Freq_timeout = 1500
7 ChO_1_Low_High Auto=2
Ch2_3_Filter=0
g Ch2_3_Freq_timeout = 1800
9 Ch2_3 Low_High Auto=2
10 Ch4_5_Filter=0
11 Ch4_5_Freq_timeout = 1800
Ch4_5 Low_High Auto=2
12 Ch6_7_Filter=0
13 Ch6_7_Freq_timeout = 1800
14 Ch6_7_Low_High_ Auto=2
15 gm_U%dau_llam:avd =0
- . . . v
16 - lgml— nverte Setting Description
17 |-8084% : A
8-Ch Frequency Inputs [Value type is DINT) 3
Parameters :
Ch_Filter : unit is 0.000001 second , can be 0~ 200 .
The default setting is 0 [without filter].
The "Ch_Filter" is for filtering out some noise signhals with samll signal width. v
Parameters:

Ch_Filter: The unit is 0.000001 second (us), 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 O: 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)
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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 “2: Auto”.)
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 “2: Auto”.

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 O (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: inputsignalis 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 and fill in a value, then press the “Enter” key to complete the setting.

1:1 8084 freq - Properties
Key=6

Ref = 16#8084F =
Ch0_1 _Filter=0

ChO_1_Low_High Auto =
Ch2_3_Filter=0
Ch2_3_Freq_timeout= 1800
Ch2_3 Low_High Auto=2
Ch4_5_Filter=0
Ch4_5_Freq_timeout = 1800
Ch4_5 Low_High_ Auto=2
Ch6_7_Filter=0
Ch6_7_Freq_timeout = 1800
Ch6_7 _Low_High_ Auto=2
Min_Update_Interval =200

‘ ChO_1_Freq_timeout

Signal Inverted =0

[£3

3. After linking the “i_8084_freq” in the “l/O Boards” window, it will auto add 8 “DINT” input variables
in the “Variables” window. When the Win-GRAF connects the PAC, it will display the frequency value
for each channel.

Variables WX
¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
= @ %ID1 - i 8084 _freq |
%ID1.0 « QUAT Input You can change the variable
%ID1.1 DINT Input C
@ name by double clicking it.
%ID1.2 DINT Input Ref he Section 4.1
%ID1 3 DINT Input (Refer to the Section 4.1)
%ID1.4 DINT Input L] L3
%ID1.5 DINT Input O
%ID1.6 DINT Input Ol
%ID1.7 DINT Input O] v
Sl ‘ I >
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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
[-8084W.

1. Mouse double-click the "i_8084 cnt_ch04" to open the “Properties” window, and then to view the
setting description.

i 1/0 Boards @

? .
b2 BUB4 | )4 ope pS B
3 AN Key=6 Tl
4 Ref = 16#8084C4
5 ChO_Mode =0
g ChO_Filter=0

Chl_Mode =0
7 Chl_Filter=0
8 Ch2_Mode =0
9 Ch2_Filter=0
10 Ch3_Mode =0

Ch4_Filter=0
11 Signal Inverted =0
12 Reserved0 =0
13 Reservedl =0
14 Reserved2 =0
15 Reserved3 =0
18 Setting Description
17 |-8084 : Setup 4-Ch Counter Inputs A

Note: Please use the "i_8084_Start" , "i_8084_Stop" , "i_B084_Get", S

"_8084_State" and "i_8084_Reset" functions to operate
counter channles in an |-8084w/ .
Parameters :
v

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 (us), the value can be 0 to 200.
The default setting is O (without filter). The "Ch_Filter" is for filtering out some noise
signals with smaller signal width. (Recommend O: 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)
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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 O (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.

Double click the item and fill in a value, then press the “Enter” key to complete the setting.

1:_8084_cnt_Odch - Properties

Key =0

Ref = 16#8084C4
Ch0_Mode =0
ChO_Filter=0
Chl_Mode =0
Chl_Filter=0
Ch2_Mode =0
Ch2_Filter=0
Ch3_Mode =0

‘ Signal Inverted
1

Reserved3 =

After linking the “i_8084 _cnt_ch04” in the “I/O Boards” window, it will auto add one “BOOL” Input
variable (no meaning, always “FALSE”) in the “Variables” window.

Variables By X

T Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
Cl B %IX1 - i 8084 _cnt_Ddch A
%IX1.0 BOOL Input [ >

< | ?

After linking the “I/O board”, refer to Section 4.9 to use "COUNTER_START", "COUNTER_STOP",
"COUNTER _GET", "COUNTER_STATE" and “COUNTER_RESET” functions in the LD or ST program to
operate the Counter channel of the I1-8084W.
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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
[-8084W.

1. Mouse double-click the "i_8084 cnt_ch08" to open the “Properties” window, and then to view the
setting description.

i 170 Boards @
° .
Wi 2024 _cnt_03ch —— B

1: i_ﬂl]Bi_cnt_l]Bch - Propert;cs :

4 Ref = 16#8084C8
5 ChO_1_Filter=0
g Ch2_3_Filter=0

Ch4_5_Filter=0
7 Ch6_7_Filter=0
8 Signal _Inverted =0
q Reserved0 =0
10 Reservedl =0

Reserved2 =0
11 Reserved3 =0
12
13
14
15 . .
16 —— = — Setting Description |
17 |-8084 : Setup 8-Ch Counter Inputs A

Note: Please use the "i_8084_Start" , "i_8084_Stop" , "i_B084_Get",

"_8084_State" and "i_8084_Reset" functions to operate
counter channles in an |-8084W .
Parameters :
v

Parameters:

Ch_Filter: The unit is 0.000001 second (us), the value can be 0 to 200.
The default setting is O (without filter). The "Ch_Filter" is for filtering out some noise
signals with smaller signal width. (Recommend O: 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).
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2. Double click the item and fill in a value, then press the “Enter” key to complete the setting.

1:1 8084 cnt_08ch - Froperties

Key=0

Ref = 16#3084C8
ChO_1_Filtexr=0
Ch2_3_ Filter=0
Chd_5_Filtexr=0
Cht_7 Filter=0

S1znal Inverted =10 :

Reservedl = Signal Inverted
Reservedl =0

Reserved? =0

Reserved3 =0 N

3. After linking the “i_8084_cnt_ch08” in the “I/O Boards” window, it will auto add one “BOOL” Input
variable (no meaning, always “FALSE”) in the “Variables” window.

Variables X
¥ Name 4| Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
= B %IX1 - i_B08B4_cnt_08ch A

%IX1.0 BOOL Input O] v

& 5
|4 )l IdBriversT! Variables -

d 2

4. After linking the “I/O board”, refer to Section 4.9 to use "COUNTER_START", "COUNTER_STOP",
"COUNTER _GET", "COUNTER_STATE" and “COUNTER_RESET” functions in the LD or ST program to
operate the Counter channel of the 1-8084W.
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4.8 i_8093 (3-axis High Speed Encoder Module)

The 1-8093W 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/0O board, refer to Chapter4 (P4-1).

1. Mouse double-click the "i_8093" to open the “Properties” window, and then to view the setting
description.

i 1/0 Boards

2 1: i;80!i—3 -"l"i'operti‘es
3 N i
1 Key=0
‘Ref = 16#8093
5 X Mode =
B Y_Mode =
7 Z_Mode =1
g Signal_Inverted =0
Reserved0 =0
3 Reservedl =0
10 Reserved2 =0
11 Reserved3 =0
12
13
14
15
16 - Setting Description
17 |-8093w : Setup 3-Ch Encoder module A
Note: Please use the "'i_8093 Start" , " 8093 Stop", "i_8093 Get",
"_8033 State" and "i_8033_Reset" functions to operate
encoder channles in an 1-8033w .
Parameters :
v
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/Direction counting 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 O (no inverted) and X_Mode is 2 (Pulse/Direction),
the encoder value will increase if "Direction" signal is High.
If setting "Signal_Inverted" as 1 (inverted) and X_Mode is 2 (Pulse/Direction),
the encoder value will decrease if "Direction" signal is High.
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2. Double click the item and fill in a value, then press the “Enter” key to complete the setting.

1:1 8093 - Properties

Key=06

Signal_Inverted =0
Reserved0 =0
Reservedl =0
Reserved2 =0
Reserved3 =0

3. After linking the “i_8093” in the “I/O Boards” window, it will auto add 3 “BOOL” input variables in
the “Variables” window that are available for programming.
Ch0: Z-index of X axis.
Ch1: Z-index of Y axis.
Ch2: Z-index of Z axis.

T Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
5 M %IX1 - i B093 A
%I%1.0 BOOL Input O
%I%1.1 BOOL Input O 1
%Ix1.2 BOOL Input [ v
< | >

4. After linking the “I/O Boards”, refer to Section 4.9 to use "COUNTER_START", "COUNTER_STOP",
"COUNTER _GET", "COUNTER_STATE" and “COUNTER_RESET” 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 1-8084W, 1-8093W, 1-87082W, 1-87084W,
I-7083 and 1-7080 Modules

This section lists the way to use the "COUNTER_START", "COUNTER_STOP", "COUNTER _GET",
"COUNTER_STATE" and “COUNTER_RESET” 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, refer to
Section 2.3.3.

Note:

1. In the following content, we use I1-8084W and 1-8093W modaules 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 1/0 Boards.

49.1 COUNTER_START
For example: Using the I-8084W module in the PAC’s slot2 and start counting the channel 5.

ST program:

IF Startl =TRUE THEN

Startl := FALSE; Note: .
First, add two BOOL variables
TMP_BOOL := Counter_Start (0, 2, 8084, 5) ; ("Start1", "TMP_BOOL") in the

END_IF; Variables Area.

LD program:
(“Startl”: boolean, set it to “TRUE” to start counting and then reset “Start1” to “FALSE”.)

Start1
R1 E COUMTER_START I

*

Set it to “TRUE” to start counting | °|Fart Tips:
Press the [F1] key for
the details on settings.

ﬁ/!l{*#
]

2 Al

%1 Click to set
I:D.-I ”COil” tO IIRII.

O 5034
] : I2_rame
Reset it to “FALSE”
-H
* S Channel
HEZH
= Start?
= | O F:2 R |
-
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Port: (Data type: “DINT”)
For a module in the slot 0 to 7 of the PAC, set it as “0”. For a DCON module connected to a serial
COM port, can be “1 to 37” (depends on PAC, means COM1 to COM37).

Addr: (Data type: “DINT”)
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).

I0_Name: (Data type: “DINT”)
The name of relative Counter/Encoder module, it can be set to "8084”, "8093", "87084", "87082",
"7083" and "7080".

Channel: (Data type: “DINT”)

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: “BOOL")
“TRUE”: OK ; “FALSE”: Error.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 4-24



4.9.2 COUNTER_STOP
For example: Using the I-8093W module in the PAC’s slot1 and stop counting the X-axis.

ST program:
IF Stopl=TRUE THEN
Note:
Stopl := FALSE; First, add two BOOL variables
TMP_BOOL := Counter_Stop (0, 1, 8093, 0) ; ("Stop1", "TMP_BOOL") in the
Variables Area.
END_IF;
LD program:

(“Stop1”: Boolean, set it to “TRUE” to start counting and then reset “Stop1” to “FALSE”.)

s

£l
ik Stopt
Gl R1 En COUNTER_STOP @ |
. Set it to “TRUE” to stop counting 0-{port Tips:
K Press the [F1] key for
4 1 Lo the details on settings.
Il
LN G095 I _Mame
< Reset it to “FALSE”
04 Channel
HKH | +
— Stop
= Rz R |

Port: (Data type: “DINT”)
For a module in the slot 0 to 7 of the PAC, set it as “0”. For a DCON module connected to a serial
COM port, can be “1 to 37” (depends on PAC, means COM1 to COM37).

Addr: (Data type: “DINT”)
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).

I0_Name: (Data type: “DINT”)

The name of relative Counter/Encoder module, it can be set to "8084”, "8093", "87084", "87082",
"7083" and "7080".

Channel: (Data type: “DINT”)

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: “BOOL")
“TRUE”: OK ; “FALSE”: Error.
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49.3 COUNTER_GET
For example: Using the I-8093W module in the PAC’s slot1 and get the Encoder value of the Z-axis.

ST program: Note: First, add variables in the
Variables Area (refer to Section
TMP_BOOL := Counter_Get (0, 1, 8093, 2, Encoder_1) ; 2.2.1).

"TMP_BOOL" (BOOL).
“Encoder_1" (DINT).

LD program:
(3
1E
bl R1 En COUNTER_GET @ |
| | 0-Part
Tips:
3 L Press the [F1] key for
i the details on settings.
I
5093
r i I2_PMame
-ZH
24 Channel
HHZH
o | Ecoder_1 @t alue
—=

Port: (Data type: “DINT”)
For a module in the slot 0 to 7 of the PAC, set it as “0”. For a DCON module connected to a serial
COM port, can be “1 to 37” (depends on PAC, means COM1 to COM37).

Addr: (Data type: “DINT”)
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).

I0_Name: (Data type: “DINT”)

The name of relative Counter/Encoder module, it can be set to "8084”, "8093", "87084", "87082",
"7083" and "7080".

Channel: (Data type: “DINT”)

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 “DINT”, “UDINT”, “DWORD” and “LINT")
It returns the current counter or encoder value. (Refer to Appendix A for the range of values)

Q: (Data type: “BOOL")
Counting state. “TRUE”: Counting ; “FALSE”: Stopped.
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49.4 COUNTER_STATE
For example: Using the I-8084W module in the PAC’s slot2 and to get the counting status of the
channel 5.

ST program:

Note: First, adda "TMP_BOOL"

TMP_BOOL := Counter_State (0, 2, 8084, 5) ; . ) .
BOOL variable in the Variable Area.

LD program:

*

%

=il R EnCOUNTER_STATE G |

| | O4Part
Tips:

3 o L Press the [F1] key for

'l the details on settings.
!

a054
- 2 _Mame
o
S Channel

HIH —

Port: (Data type: “DINT”)
For a module in the slot 0 to 7 of the PAC, set it as “0”. For a DCON module connected to a serial
COM port, can be “1 to 37” (depends on PAC, means COM1 to COM37).

Addr: (Data type: “DINT”)
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).

10_Name: (Data type: “DINT”)
The name of relative Counter/Encoder module, it can be set to "8084”, "8093", "87084", "87082",
"7083" and "7080".

Channel: (Data type: “DINT”)

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: “BOOL")
“TRUE”: OK ; “FALSE”: Error.
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4.9.5 COUNTER_RESET
For example: Using the I-8093W module in the PAC’s slot5 and reset the Encoder value of the Y-axis
as IIOII.

STProgram: | | pesetl=TRUE THEN Note:

Resetl := FALSE ; First, add two BOOL variables

("Resetl", "TMP_BOOL") in the

END_IF;
LD program:
k3
I Resetl
b R1 EnCOUNTER_RESET G |
“ ” . 0{Part
B Reset1”: BOOL, set it to Tips:
o “TRUE” to reset the value. Press the [F1] key for
0 o [l the details on settings.
gl
i 09310 _Mame
-ZH
14 Channel
HHZH |
= Reset it to “FALSE”
—a + 0q%alue
—a
Resetl
| R2 R |

Port: (Data type: “DINT”)
For a module in the slot 0 to 7 of the PAC, set it as “0”. For a DCON module connected to a serial
COM port, can be “1 to 37” (depends on PAC, means COM1 to COM37).

Addr: (Data type: “DINT”)
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).

I0_Name: (Data type: “DINT”)
The name of relative Counter/Encoder module, it can be set to "8084”, "8093", "87084", "87082",
"7083" and "7080".

Channel: (Data type: “DINT”)
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 “DINT”, “UDINT”, “DWORD”, and “LINT")
The new Counter or Encoder value wish to set.

Q: (Data type: “BOOL”) “TRUE”: OK ; “FALSE”: Error.
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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/0 board,
refer to Chapter4 (P4-1).

1. Mouse double-click the "Ping_ip" to open the “Properties” window, and then to view 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.

i66f 1/0 Boards X]
B

Q.ﬁ: Ai"ing_ip - VPiopert;S

Ref = 16#04
IP_0=192.168.1.100
Interval 0=15
Timeout 0=3
IP_1=N/a
Interval 1=15
sl FPing_ip_00_09 LA
TR Interval_2=15
—_1 Pingip 10139 Timeoui_2 =3
— 2 Ping_ip 2023 > ||IP 3 =N/
— 3 Ping_ip_30 39 ITlgtervalt_33 = 135
SRR imeout_3 =
e 4 Ping_ip_40 49 IP 4 =N/
3 Interval 4 =15
12 Ping_ip: Test Ethemet / Intemet connection

QO | DN = (LD (P — D

i;(

Setting Description

14

Note:
1. If wish to test the connection between PAC and
Internet, please set proper "Gateway" settings.
2. If test only local Ethemet connection, then
"Gateway' may not be necessary.
3. One PAC can use only one "Ping_IP"' . V

Note:
1. If wish to test the connection between PAC and Internet, please set proper "Gateway" settings.
If test only local Ethernet connection, then "Gateway" may not be necessary.
One PAC can use only one "Ping_IP". (Don't use two or more)
When Ping success, return Boolean channel as TRUE.

ik wnw

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.
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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 and fill in a value, then press the “Enter” key to complete the setting.

Key=06 A
Ref = 16#64
IP_0=192.168.1.100
Interval 0=15
Timeout 0 =23
IP 1=192 1687888
Interval_1=10
Timeout_1=2
IP_2=N/4
Interval 2 =15

Timeout_2 =3

IP_3=N/a

Interval 3 =15

Timeout_3=3

IP_4=N/4

Interval 4 =15 Vs

IP_1
192.168.78.88

3. After linking the "Ping_ip" in the “I/O Boards” window, it will auto add 50 “BOOL” input variables in
the “Variables” window. When the Win-GRAF connects the PAC, it will display the online status.
True:  The connection is ok.
FALSE: Connection failed or cable problem.

Variables BV X
7 Name | Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
= & %[x9.0 - Ping_ip_00_09 A
0,
;::gg? < ESSIL ::EE: You can change th‘e v‘aria‘ble
% [X9.0.2 BOOL et ¢ name by douple clicking it.
%I1¥9.0.3 BOOL Input (See the Section 4.1)
%IX9.0.4 BOOL Input J
%I¥9.0.5 BOOL Input ]
%I%9.0.6 BOOL Input O]
%I%9.0.7 BOOL Input ]
%IX9.0.8 BOOL Input O]
%I¥9.0.9 BOOL Input O] ;|
= @ %I¥9.1 - Ping_ip_10_13
% B %I¥9.2 - Ping_ip_20 23
= B %IX9.3 - Ping_ip_30 39
= B %IX9.4 - Ping ip 40 49 b
< >

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 4-30



4.11 1-8088W (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 [-8088W support two PWM output modes, one is the
“Continuous” mode. It outputs always. The other one is the “Burst” mode. It outputs the required pulse
count and then stop. Please visit the product page http://www.icpdas.com/en/product/I-8088W-G for
other specifications.

Hardware Connection Diagram:

This example uses the 1-8084W (Slot 2) to measure the frequency of the 1-8088W (Slot 1) PWM output
signal (the I-8084W is not necessary in the actual application). Then, connect the I-8088W’s PWM
output channel 0 (PWO) to the I-8084W'’s frequency input channel 0 (COA+).

Power Supply (DP-665) Monitor
PC/Win-GRAF GND ———

i

RS-408

PWR usse
1-8088W l l 1-8084W

The demo project (demo_8088w.zip) that we will describe below is located in the shipment CD
(\Napdos\Win-GRAF\demo-project) , refer to Chapter 12 to restore/open this project and set up the
current PAC’s IP address.

{7 Win-GRAF - demo_8088w [H[=E3)
File Edit View Insert Project Tools Window Help
A M2 MR N ONEE e i3 Ol NEe AR g & %A
Workspace
[l demo_8088 i A7 Name | Type | Dim.
o Brceptiond Rioht-click (set the [P | B O
&0 Programs g ( ) E FAM_5088%Y Q — = (& Global variables
e Main (@088 State0 i8088_FreqD DINT
[ Watch [for de 1J4siIct Statel- — i8088_DutyD REAL
&% Soft Sco Communication Parameters. . i8088_Cnt0 DINT
:3 Initial values A OnLine \ ochan Numlb- !BDBB_RunD BOOL
“Bd NewSpyl iB088 Statel BOOL b
%3 Binding Configiration T TIETSTIE T & .. < \ >
g Global defines e 18083_Freq0-{fteq ERET ~
2} Variables 0.001 ~0999 (0... B 3 Used
B Types » i8085_Duty0 {Duty B B (Proiect =
2 init as -1:Continu... [# [ Advanced
- B i8085_Crt0 {Crit [# [ Arithmetic
[ Arays
= i8088_Run0 T B AS-interf
o Run | -interface
—*'3“ v I [ L;J BACneF - ) 2
< ) > |4 »| Blocks Sovlist | Define | ENUM
\j)_l_ Main - Variables | NewSpy!
Build 3
[« »| Build _ Crossreferences | Runtime | Callstack | _ Breakpoil | _ Diaital linqtrace | Frompt [ HMI
Ready OffLine 192.168.71.,19:502 l 0,0 132 x 18 0,0 118% &4
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1/0O 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 (refer to Chapter 4). Then, mouse double-click the Slot No. to open the "Properties"
window and you can view the setting description to set this I/0 board.

£EEE 1/0 Boards

jlli 5088
2 1 8084 freq

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

Key=6

Ref = 1643088
Hard_Trigger = 16400
Reservedl = \

Reservedl =0
Reserved2 =0
Reserved3 =0

Double-click it to set up this item.
“00“ means the associate PWM output channel
is triggered by the "i_8088W" function block.

E
4
5
B
7
8
3

10

1

12

13

14

15

16

1-8088w - . N
N Setting Description

8-Ch PwWM outputs and 8-ch Digital Inputs /

Note:

To control PwWM outputs of the i-8088W, first connect the

"'_8088" in 1/0 board windows, then use the "Pwh_8088w"

function block to control each PWM channel. v

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 to Section 2.3.1).

Workspace
=) demo_8088w

Variables

| Dim. | Attrib. | Description

3]

[ Exception programs

ERA] Global variables

(- Programs iB088_FreqD DINT [ 100 unit is Hz, init as 100
“3) Main i8088_Duty0 REAL [ os 0.001 ~0.999 (0.1% ~ 93.9%),
=1 Watch (for debugging) i8088_Cnt0 DINT O A init as -1:Continuous mode, 1~
&Y Soft Scope i8088_Run0 BOOL O Set TRUE to start , Set FALSE
=4 Initial values i8088_Statel BOOL O Current State
“Bd NewSpyl = BETAIN variahle
i % Binding C?nflgulallon £ & %IX1 - i_8088 To declare a“ the Variables that
mparemaldefines %elA1 U=10000_DI1_U0 BOOL Input O | .
%Ix1.1=iB088_DI_1 BOOL Ingi 0 | will be used in the program.
L %IX1.2=i8088_DI_2 BOOL Input O
%IX1.3=i8088_DI_3 BOOL Input O
%IX1.4=i8088_DI_4 BOOL Input |
%IX1.5=i8088_DI_5 oL L .
%IX1 B=iG088_DI_B BO Double-click it to change its name.
961X ?=iRnFtFI_r‘|I_? BOOL (See SeCtion 41)
© B %ID2 - i_8084_freq E—
olD2. _freq DINT TrTFOT = mequency chO of -8084WW
%ID2.1 DINT Input O
%ID2.2 DINT Input O 7
%ID2.3 DINT Input O
%ID2.4 DINT Input O
%ID2.5 DINT Input O
%ID2.6 DINT Input O
%ID2.7 DINT Input O .4
< >
|« »| Main | variables < NewSov1 -
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"PWM_8088W" Function Block:
Then, using the function block “PWM_8088W” to control the PWM output for each channel, such as the
LD program below.

BOOL, always returns “Ture”

Slot and Chan must

Current State
use constant value. — iS085_State0
14 Zlot State ']
04 Chan Fum

Freq: PWM frequency Init = 100 (Hz)
(Data type: D|NT) i5055_Freq0 {Freg
Duty: PWM duty Il = 0.5 (50%)
(Data type: REAL) iB0&E_DutyD JDuty

State: BOOL, the current working status.
(True: working ; False: stopped)
Num: DINT, it reserved for future usage.

Init = -1 (Continuous mode)
i8035 _Crt0 ot

TRUE: Start , FALSE: Stop

iB088_Run0
[ Run

Cnt: DINT - "-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.

Parameters:
Slot: The used I/0 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/0O 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 “-1” (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)
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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 to Section 2.3.4 and Section 2.3.5.)

When connecting with the PAC, the SPY List (refer to Section 11.3) will show that the I-8088W’s 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 [-8084W is 0 Hz.

2Ll d s g SO L & % E AR Gg (5 AIRIN Pgae n e @
Workspace 0000 NewSpy.spl
£ [ demo_8088w [RUN] g Name | Value | Description |7 Name | Yalue | Type
[ Exception programs g i8088_FreqQ 100 Init =100 [Hz) = {2} Global variables ~
=1 Programs i8088_Dutyd 05 Init = 0.5 (50%) i8085_FreqD 100 DINT
“¢] Main g¢  i8088_Cnt0 1 Init = -1 (Continuous mode) i8088_DutyD 05 REAL
~1-- 1 Watch (for debugging) i8088_Run0 TRUE: Start, FALSE: Stop iB085_CntD -1 DINT
B8 Soft Scope i8088_Statel Current State iB088_Run0 BOOL

i8084_freqd 0 frequency chi of i-8084w iB0BE_StateD BOOL

l=l RETAIN variables
1 B %IX1 - i 8088

3 Global de =l B %ID2 - i_8084_freq
{2y Variables %ID2.0=i80... O DINT
B Types %ID2.1 0 DINT
%ID2.2 0 DINT
%ID2.3 0 DINT ¥
< < | >

4 »| Main| ‘arisbles | NewSpyl

Now, set the "i8088 RunQ" 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.

Sl 4% G @ X SO Il & U e A B o3g (5 % A RUN P nd @
Workspace Il OO0 HewSpyt.spl VX
[* demo_8088w [RUN] & Name | Value | Description F Name | Value | Type
[+~ [ Exception programs Pl i8088_Freqd 100 Init = 100 (Hz) £ {2} Global variables ~

=)~ Programs i8083_Dutyd 05 Init = 0.5 (50%) iB088_Freqd 100 DINT
“35€] Main B¢  i8088 Cntd -1 Init = -1 (Continuous mode) i8088_DutyD 0.5 REAL
[ [ Watch [for debugging) [ i8088_Run0  TRUE TRUE: Start, FALSE: Stop iB088_Cnt0 -1 DINT
A Soft Scope i8088_Stated  TRUE Current State i8088_Rund  TRUE BOOL
=4 Initial values i8084_freqD 100 frequency chi of i-8084\w i8088_Stated TRUE BOOL
&3 NewSpyl g |l RETAIN variables
%4 Binding Configuration 1 B %IX1 - i 8088
39 Global defines [ TRUE W& I[t1)] | = = %ID2 - i_8084_freq
fal Variables N\ %ID2.0=i80... 100 DINT
B Types ( FalsE i) | %21 0 DINT
%ID2.2 0 DINT
%ID2.3 0 DINT ™
LS < ! 2
IQ|M ‘ariables | NewSpy1 T
Build X

If set the "i8088_Cnt0" as 500 (Burst mode), the "i8084_Freq0" value will become 0 after the 1-8088W

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 to Section 5.1.6 to Section 5.1.11.

5.1 Enabling the Win-GRAF PAC as a Modbus RTU/ASCII Master

(1/0 & XV-board)

Application Diagram:

Win-GRAF PAC
(Modbus RTU/ASCII Master)

(Max. 32 Ports)

1]

i-8142iW/
i-8144iW

XP-8xx8-CE6

WP-9xx8-CE7
WP-8xx8
WP-5xx8-CE7

(Recommend to connect
Max. 32 devices/port) i,
(

Modbus RTU/ASCII
Slave Device

)ViewPAC VP-x2x8-CE7

(one to one)

Modbus RTU/ASCII

A
RS-422/485 Modules
i-8142iW (2-ports)

Slave Device

i-8144iW (4-ports)

/

Follow these steps:
1. Mouse click the “Open Fieldbus Config

¥ Win-GEAF - Test 01

=)

(Check P1-1 to view all PAC models)

uration” tool button to open “IO Drivers” window.

File Edit ¥iew Insert Project Tool: Window Help

-+

AN = NE RN RN IRECNE - Pl ﬁmﬂﬂméﬁﬁslég 5 & Al
Workspace 10 Orivers | HL o
- Test 0l = T Mame | Type
----- (1 Exception progiams || o {2} Global variables  #
£ [ Programs g [ RETAIN variables
........ ] Main L] Main
El-- I:] Wwatch [for debugai.. | ? 2 pOnBadindex
........ &¥ Soft Scope g P8 pOnDivZero v
------- EH Initial values ¥ £ k4
------- !!& Binding Configuration [ Mame | Yalue
------- «2g Global defines &5
------- oy Wariables ! | >
....... B Types Build X
4 ¥ | Build Cross references Runtime Call stack Breakpoints Ligital sampling trace Frompt
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2. Click the “Insert Configuration” button on the left of the “lO Drivers” window, then click the
“MODBUS Master” and “OK” to enable the Modbus Master setting.

? Mame | Type
{2} Glabal variahlas  ~
|l RETAIM variables

Marne | Walue

Add Confignration

= |l
Chooze a configuratian _
E Ok
A
H —e - MODBUS

25 MODELUS Master
i MODBUS Slave

3. Click the “Insert Master/Port” button on the left side to open the setting window. Then, select the
“Serial MODBUS-RTU”, set COM Port (e.g., “COM2:9600,N,8,1”) and Delay time (recommended value:
10 ms, it can be 0 to 10000), and then click “OK”.

1O Drivers *

IE™ MODBUS Master

? Mame | Type
{2} Glaobal variahles
=l RETAIN variables
[] Main

() MODBUS on Ethernet ®a pOnBadindex

| cencel P %8 pOnDivZero v

Mame | Yalue

MODBUS Master Port

E Address: ’ ‘ b
g | Port: ﬂ. ) £ >
& Mo Protocal: l P - Open MODBL SIS | Walue

21T { | K ' 1 N

If wish to set it as a Modbus ASCII
Master, change the setting to
“ASCII:COM2:9600,N,8,1”

Com, port: {COMZ:%DO,N,S,I ‘ |

After receiving the respond, waiting for

\
Delay between requests
10 ms to send the next command
Delay {ms): {10 }

Try to reconnect after communication error 5 X
Select “Disabled” if you do not want

to use this COM Port setting.

v|Manage diagnostic info for slaves

[ pisabled (do nat open and manage this port)

4. Click the “Insert Slave/Data Block” button on the left side to create a data block.

E B MODEBUS b azter MName | Walue

2 - N Mode RTL

= Address COMZ9E00,M.8.1

% Part a02

3 Reconnect after emar

B Slaves diagnostics
Delay between requestz [mz] 10

g Dizabled ]
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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 Al 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 to
Section 5.1.13 to use the “MBRTU_M_disable” function.

5.1.1 Read DI data
1. Completing all the following settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request g a. Slave/Unit:
Request v m Enter the Net-ID of the Slave device.
Description: ‘ - (In this case, the Net-ID is “1”).

SlavefUnit: |1 @ b. MODBUS Request:

Select “<2> Read Input Bits” option.

MODEUS Request
SRR c. Base address:
| €1 > Read Coil Bits A e
| <2 Read Input Bits o Start from “1” by default.
bl o Nb items:
@ Y The number of DI signals to read.
Base address: |1 ‘ (In this case, the number is “16").
b items: 16 Note:
@ = If you want to change the “Base address”,
Activation right-click the “MODBUS Master” and
(&) Beriodic: 200 R0 | then select the “MODBUS Master
O oncal e et

O on change € i . Addresses” to modify the value.
) On change This option can not apply

1O Drivers

Misc. to the "Read" request. e
@ ‘ EIER] 006U Master
Timeout: |250 ms -
Nb trials: i1 MODEUS Master addresses %]
= First walid MODEJS addresses
d. Activation: The way to send the Modbus request. Input bits: 1
Periodic: Sending the request periodically. ol bits: 1
(In this case, to send once every two seconds.) Input registers: |1
“on error” means the next sending time when Holding recietere:
Holding registers: |1
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)
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2. Next, open the “Variables” window and then declare variables that are available for the program.

Workspace 10 Drivers
2 Test_01 B Mg MODBUS Master Name | Value
[+~ Exception programs a2 = RTU: COM2:9600,N,8.1 Request <2> Read Input Bits
1 Programs . [_ “B <2> Read Input Bits (1) [1..16] || Slave/Unit 1
T Main E K Address 1
1 Watch [for debuggi... ||~ _. Nb ltem 16
B8 Soft Scope E Tips: ) ] Activation Periodic
=3 Initial values Press “F1” key to view the details |pgiogmsg 2000
%3 Binding Configuration 4| on the MODBUS Master settings.  |Period oneror 15000
39 Global defines 33 Timeout [ms) 250
ﬁ Yariables MNumber of trials 1
B Types ! B Description
Double click it to open the window. | Operation | Offset I Mask
£ >

Declaring 16 variables to read data (Name: “Boo_01 to Boo_16"; Type: BOOL) and one array variable to
record the state of data access (Name: “Status"; Dim.: 5; Type: DINT). Refer to Sectin 2.3.1 for the way
to declare variables, and the figure below shows defined variables.

Voribles —— ____  EEX
“F | Mame | Type | Dirn. [} Attrib. | Syb. | Initvalue | User.. | Tag | Description
E {2} Global variables ~
Bool_01 BOOL O
Bool_02 BOOL O
Bool_03 BOOL O
Bool_04 BOOL O
Bool 05 BOOL O
Bool_0B BOOL
Bool 07 BOOL E Bool 16 BOOL L]
Boal 08 BOOL O [ Status DINT ] L]
Bool 09 BOOL O 5 A ‘
Bool_10 BOOL O =
Boal_11 BOOL O
Bool_12 BOOL O J L
Bool_13 BOOL O
Bool 4 JBOOL E Bool_15 BOOL H
Bool 16 |BOOL O Status DINT [0..4] L]
T |
4 }_ 10 Driwers Yariablas

3. Inthe "IO Drivers" window like the figure below, drag all required variables in the Variables Area (i.e.,
“Bool_01" to “Bool_16" and “Status”) and drop them to the “Symbol” area in the first data block.
Note: The “Status” is an array variable, so, the Status[0] to Status[4] will show on the “Symbol” area.

Click the “Del” key to delete the Status[1] to Status[4].

4. Next, select “Offset” field from “Boo_01" to “Boo_16" and then click the “Iterate Property” button on
the left side to set the “Offset” value (From: “0” ; By: “1”, refer to Section 3.1 — Step8).
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5.

In the “Operation” field, set the “Status[0]” as “Error report” which means the return value is an

“Error Code” if a read error occurred and the value will be reset to “0” if read successfully.

10 Drivers *

B =-Mg MODBUS Master Name | Yalue T MName | Type
= & 2 LIN,O, equest <Z> Read Input Bits ~ 00 o
2 RTU: COM2:9600,N,8,1 R 2> Read| Bi A Bool_01 BOOL >
‘B (-8 <2> Read Input Bits [11[1..16] }Iave/Unit 1 = Bool_02 BOOL
. Adde 1 > Bool 03 BOOL
f——" Symbol | Operation | Dffset | Mask | Storage | Range (Lt Bool_04 BOOL
B Bool_01 Data exchange 0 FFFF  Default Bool_05 BEOOL
B Bool_02 Data exchange FFFF Default Bool_ﬂ@ 7 BOOL
Bool 03 Data exchange FFFF Default Boo'l_'D? BOOL
&5 Bool 04 Data exchange FFFF Default === i Bool 08 BOOL
Bool_05 <« Data exchange _ _ £ FEFE — Defaut = — ~ Bool_09 BooL |
NS Bool_06 Data exchange FFFF Default Bool_10 BOOL
- Bool 07 Data exchange = FFFF Default Bool_11 BOOL
ool _08 Data exchange FFFF Default Bool 12 BOOL
PR 00N Data exchange FFFF Default Bool_13 BOOL
cool_10 Data exchange 9 FFFF  Default Bool_14 BOOL
Bool_11 Data exchange 0 FFFF Default Bool_15 BOOL
Bool_12 Dataexchange FFFF Default Bool_16 BOOL
Bool 13 Data exchange FFFF  Default Status DINT v
Bool_14 Data exchange FFFF Default < %
Bool15 Dataexchange EFFF  Defal
Bool 16 Data exchange FFF!
Status[0] Data exchange 0 FFFF Defal
p Mame 4 |
a 10 Privers| The “Offset” must be “0” when Fram: By: 1 v
selecting the“Error report”. Flesults
FonlViE =
Status{0] b D ata exchange
EIILlI e ol ur
£ 0 r-gaing request
4 » | 10 Drivers - ‘ariat| 2UCCEss counter
. Fail counter
Build Retry counter
Command [one shat]
Command [enable]
Reset counters
[ ok l [ Cancel

You can also press “F1” in this “10 Drivers” window to view 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.
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5.1.2 Werite 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 settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request X |—_— example

Request - = a. Slave/Unit:
Description: .
e ‘___ - ’ Enter the Net-ID of the Slave device.
SlaveUnit: 2 i@ (e.g., the Net-ID is “2”).
MODBUS Request b. MODBUS Requ.est:- o
<35 Read Holding Registars = @ Select “<5> Write single coil bit”.
4<4> Read Input Registers — c. Base address:
25 Wt gl b ShEaTEE
| o&n Advibe cimole boldine vomickew | Start from “1” by default.
Data block v A (See Section 5.1.1 to change it.)
@ Base address: il | d. On call:
b ieams: (7‘ The request is activated when a
‘ program call to send it
PO pE— S (See Section 5.1.1 for details)
() Perindic: \ | ms ’ ‘ e ——
e e. Timeout: Set a timeout value.
®oncal {on error) . N
O 0n change When time-out occurred, it will show
e the defined error code. (The

@ S 250 | ms recommended value for the Modbus
i E RTU/ASCII device is 200 to 1000 ms.

i ST
Hbek: 1—.‘ In this case the value is 250 ms.)

2. Next, open the “Variables” window and then declare variables that are available for the program.

Workspace 10 Drivers *
) Test_01 E - Mg MODBUS Master MName | Value
[ Exception programs 2 g RTU: COM2:9600,N,8.1 Request <5> Write single coil bit
|-+ Programs F, 1B <2> Read Input Bits (1] [1..16] Slave/Unit 2
35 v R oo (PSR
-4 Watch (for debuggi.. | = Nb Item 1
B8 Soft Scope a ] Activation On Call
=4 Initial values m Tips: Period [ms) 0
%4 Binding Configuration Press “F1” key to view the details | peiodoneror 0
29 Global defines éb on the MODBUS Master settings. Timeout (ms) 250
{2 Variables Number of trials 1
B Types \ B Description

Double click it to open the window.

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

Variable name Data type | Description

DO O BOOL Used to Write digital output data.

III

In this case, choose the “On cal
using a variable to call it.

Act O BOOL way to write data that means
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After completing the settings, the defined variables show as below:

F Name | Type [ D.7 | Attib. | Syb. | Initvalue | User.. | Tag | Description
DO_D BOOL 0] A
Act_D BOOL ] v

< | B

4 »| I0Drivers | Variables

3. Inthe “IO Drivers” window, drag variables - “DO_0", “Act_0” and “Status” (that created in the Section
5.1.1) from the Variables Area to the Symbol Area in the second data block.
Note: The “Status” is an array variable. When you drag “Status” into the Symbol Area, it will show
“Status[0]” to “Status[4]", simply press “Del” key to delete “Status[0]” and “Status[2] to [4]".
Bl = Mg MODBUS Master Name | Value T MName | Type | Dim. | Att
=2 5% RTU: COM2:9600,N,8,1 Request <5> Wiite single coil bit | Bool_11 BOOL »
3 -8B <2> Read Input Bits (1] [1..16] Slave/Unit 2 ‘ Bool_12  BOOL
B -8 e single coil b Address 1 Bool 13 BOOL
E Nb Item 1 ‘ Bool_14  BOOL
B Activation On Call _ Bool_15 BOOL
Period (ms) 0 ‘ Bool 16 BOOL
= Periodoneror 0 Status DINT [0.4] | =
&5 Timeout [ms) 250 ‘ DO 0 I. BOOL
Number of trials 1 Act 0, BOOL v
B Description . <. 1 8
|| el =8
= Symbol | Dperation | Dffset | Mask | Storage - Fani Name | Value
Status[1] Error report A _ EFEF— —Defal— ~
DO_0 Daaeschange 0 FFFF Defaul
[ Act D Command (one shot) |0 FFFF  Default
¢ D ata exchange Y >

Error report

Error report [Set anly]
On-going request
Success counter

Fail counter

A ety counter
Command [ane shat]

|4 »| 10 Drivers <~ \arial

Command [enable]

Reset counters

Slave: last errar

Slave: last error date stamp
Slave: last emor time stamp

Claua l=eb rasal Asba sb=ram il

4. Setthe “Operation” field of the “Status[1]” as “Error report” (that means this variable will be set to an
error code when a read error occurs, or reset it to “0” when a read request is successful).
Press the “F1” key to view the description of the Modbus Master Configuration and move to the title
“Status and command variables” to know related commands and error codes.

5. Set the “Operation” field of “Act_0" as “Command (one shot)” (that means the request will be sent
only once when “Act_0" is set to “TRUE”. Then, this “Act_0” will auto reset to “FALSE”).
The "Command (Enable)” means the request is sent continuously as long as the “Act_0" is “TRUE”. So,
users can set the “Act_0" to “FALSE” to stop sending command.
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5.1.3 Read Al Data

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

following settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request @ In this example

Request = - a.
o
Description: ‘
—
Slave Unit: 3 {
MODBUS Request b.
| <2 Read Input Bits Al
| «3> Read Holding Registers == @ c
j =4 Read Input Registers o d
T Wik mimole ~ail kit = '
Data block : -
<°> Base address: il ’
b items: fll]
Activation
(d © periodic: 1000 (ms o |1s000 | d
80n call {on error) .
On change L . .
This option can not apply
58 : to the "Read" request.
<€> Timeout: 1250 | ms
Mb trials: il ’

e. Timeout: Set a timeout value.

Slave/Unit:
Enter the Net-ID of the Slave device.

(e.g., the Net-ID is “3”).

MODBUS Request:
Select “<4> Read Input Registers”.

Base address:

Start from “1” by default.

(See Section 5.1.1 to change it.)
Nb items:

The number of Al signals to write.
(In this case, the number is “10”).

Periodic: (See Section 5.1.1)

Sending the request periodically.

(In this case, to send once per second.)
“on error” means the next sending
time when an exception occurred
(e.g., 15 seconds).

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 “Variables” window and then declare variables that are available for the program.

=--Mg MODBUS Master
g RTU: COM2:9600,M,8.1

F1-*B <2> Read Input Bits (1) [1..16]
B <5> Write single coil bit (2) [1..1]
oa A Read N Fean ks

"

Tips:
Press “F1” key to view the details
on the MODBUS Master settings.

Workspace ¢
) Test_01 g
: 1 Exception programs a2
[l Programs J

= Main B
1 Watch [for debuagi... o
B8 Soft Scope B
=4 Initial values ﬂ
%4 Binding Configuration
3 g Global defines s
{4} Varables
B Types \ B

Double-click it to open this window.

Name | Value
Request <4> Read Input Registers
Slave/Unit 3
Address 1
Nb Item 10
Activation Periodic
Period [ms) 1000
Period onerror 15000
Timeout [ms) 250
Number of trials 1

| Description

Follow the table below to add six Word (16-bit), one Double integer (32-bit) and one Real (32-bit)
variables. (Refer to Section 2.3.1 for declaring variables).
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Variable name Data type | Description
Word_1 to Word_6 WORD Used to Read Al data (16-bit).
Long_1 DINT Used to Read Al data (32-bit).
Real_1 REAL Used to Read Al data (32-bit).

Refer to Appendix A for details on data type and ranges. After completing the settings, the defined
variables show as below:

¥ MName | Type | D.T | Attrib. | Syb. | Initvalue | User... | Tag | Description
Long_1 DINT O ~
Word_1 WORD O
Word_2 WORD O
Word_3 WORD O
Word_4 WORD O
Word_5 WORD O =
Word_B WORD O
Real_1 REAL O =
>

(€ %] 100rivers | Variables <

3. Inthe “l1O Drivers” window, drag variables - “Word_1 to Word_6", “Long_1", “Real_1" and “Status”
(that created in the Section 5.1.1) from the Variables Area to the Symbol Area in the third data block.
Note: The “Status” is an array variable. When you drag “Status” into the Symbol Area, it will show
“Status[0]” to “Status[4]", simply press “Del” key to delete “Status[0] to [1]” and “Status[3] to [4]".

10 Drivers *

B = Mg MODBUS Master Name | Value F MName 4| Type | Dimn.
S g RTU: COM2:9600,N,8,1 Request <4> Read Input Reqgis... DO 0 BOOL el
) B <2> Read Input Bits (1] [1..16]{| Slave/Unit 3 Long_1 DINT
8 B <5> Write single coil bit (2] [1..]| Address 1 Real 1 REAL
o B = | <4> Read Input Reaisters (3] [ [ RELELD 10 Status DINT [C
i - Activation Periodic Word_1 WORD
e Period [ms) 1000 Word_2 VWORD
Period on err... 15000 Word_3 WORD
éd Timeout [ms) 250 Word_4 'y VWORD
Number of tri... 1 Word_5, WORD
E* Description e Word B WORD 3
“ Symbol | Dperation | Dffset | Mask | Storage - |- - E# EELAIN yarahles be
Word_4 Data exchange 0 FFFF Defauk __ - -~ =& < \ 5|
Word_5 < Dataerchange _ 0_ _ FEFF- = Brefault : Na;e - | Value -
Word B Data exchange 0 FFFF Default
Long_1 Data exchange 0 FFFF DWORD (Low - High)
Real 1 Data exchange 0 FFFF DWORD [Low - High]

[ Status([2] Error report ]J FFFF Default ° v
« o >

(4 %] 10 Drivers, Variables

4. Set the “Operation” field of the “Status[2]” as “Error report” which means this variable will be set to
an error code when a read error occurs, or reset it to “0” when a read request is successful.
Press the “F1” key to view the description of the Modbus Master Configuration and move to the title
“Status and command variables” to know related commands and error codes.

5. Both the “Long_1" and the “Real_1" are 32-bit variables and require two Modbus addresses. So, set
their “Storage” column as “DWORD (Low — High)”.
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6. As the figure below, select the "Word_1" to “Word_6" and then click “Iterate property” to set their
Offset value (From: 0 ; By: 1).

| Operation | Offset | Mask | Storage I
Data exchange

FF

Data exchange F
Data exchange F
Data exchange Fil Mame % |
Data exchange F
------------------------------------ | | From: -m Buy: 1 -
__________________ Data exchange F d =
< \ Results

<>| 10 Drivers ~ ‘fariables o

[ Ok K]\[ Cancel ]

7. Next, double click the Offset field of “Long_1" and “Real_1” items and set their values as “6” and “8”,
then press “Enter” key to complete the settings.
Note: One 32-bit data requires two Modbus addresses. For instance, the Offset value of “Long_1" is
“6” and the next Offset value must be set to “8” (i.e., “Real_1").

Symbol | Operation | Dffset | Mask | Storage

Word_4 Data exchange 3 FFFF Default ~
Word_5 Data exchange 4 FFFF Default

Word_B Data exchange 5 FFFF Default

Long_1 Data exchange 6 FFFF  DWORD (Low - High)
Real_1 Data exchange 8 3 w s ‘ WORD (Low - High)
Status[2] Error report 0 EL Dcton v
< | press “Enter” ¥

4 »| 10 Drivers < Variables
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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 settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request m In this example
Reques.t . oK a. Slave/Unit:
Description:

— Enter the Net-ID of the Slave device.
 E— c |
Slave Unit: |3 ; @

(e.g., the Net-ID is “3”).
b. MODBUS Request: Select

MODEUS Request
4> Rond Tnput Regiters = “<6> Write single holding register”.
| <5 Write single coil bit = c. Base address:
<6> Wiite single holding register o n
“AE S Uluikn il ik . Start from “1” by default.
Data block (See Section 5.1.1 to change it.)
@Base address: }1 d. On change: In case of a write request,
Nb items: ] means that the request is activated
‘ ' each time any variable changed.
folieid p— S (See Section 5.1.1 for derails.)
O periodic: | | ms ’0 ‘ . .
= = | e. Timeout: Set a timeout value.
Ooncal {on error) . ..
® 0On change When time-out occurred, it will show
e the defined error code. (The
@Timeout- 250 | ms recommended value for the Modbus
= S RTU/ASCII device is 200 to 1000 ms. In
Mb trials: 11

S this case the value is 250 ms.)

2. Next, open the “Variables” window and then declare variables that are available for the program.

Workspace 10 Drivers *
2 Test_01 E =My MODBUS Master Name | Yalue
[ Exception programs 2 g RTU: COM2:9600,N.8.1 Request <B> Write single holding ..
[=-- 1 Programs J "B <2> Read Input Bits (1) [1..16] Slave/Unit 3
T Main B -8 <5> Write single coil bit (2] [1..1] Address 1
= Watch [for debuggi... = ' “B <4> Read Input Reaisters (3] [1..10 Nb Item 1
B8 Soft Scope E Activation 0On Change
= Initial values Period [ms) 0
%4 Binding Configuration = . Periodonemor 0
3 g Global defines s Tips: Timeout [ms] 250
£y Variables Press “F1” key to view the details Number of tials 1
B Types \ B on the MODBUS Master settings. Description

Double-click it to open this window.

Declaring a "WORD" variable.
(Refer to Appendix A for details on data type and ranges ; refer to Section 2.3.1 for operations).

Variable name Data type | Description
Word_Write_1 WORD Used to write AO data (16-bit).
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After completing the settings, the defined variables show as below:

Variables X

T MName

| Type

| D.5 | Attrib.

| Syb. | Initvalue | User... | Tag

| Description

Word_Write_1

s

WORD

O]

>

3. Inthe “10 Drivers” window, drag variables - “Word_Write_1" and “Status” (that created in the Section
5.1.1) from the Variables Area to the Symbol Area in the 4th data block.
Note: The “Status” is an array variable. When you drag “Status” into the Symbol Area, it will show
“Status[0]” to “Status[4]", simply press “Del” key to delete “Status[0] to [2]” and “Status[4]".

4. Set the “Operation” field of the “Status[3]” as “Error report” (that means this variable will be set to an

error code when a read error occurs, or reset it to “0” when a read request is successful).
Press the “F1” key to view the description of the Modbus Master Configuration and move to the title
“Status and command variables” to know related commands and error codes.

10 Drivers *

[B Mg MODBUS Master Name | Value 7 _Name T | Type
- [} RTU: COM2:9600,N,8,1 Request <B> Write single holdi... C1 {2} Global variables ~
- -8 <2 Read Input Bits (1] [1..16) SlaveUnit 3 Woard Write 1 WORD
E "B <5 Wiite single coil bit (2) [1..1] Address 1 VWord_b YYURD L=
= f1-*B <4> Read Input Registers (31[1.101__|| Nb Item 1 Word_5 WORD
ik -8 HE gle hold q Activation On Change Word_4 WORD
Fe Period(ms) 0 Word_3 WORD
il Period oner... 0 Word_2 WORD
€5 Timeout (ms] 250 ‘ Word 1 WORD
= Number of tri... 1 ‘ ,+ Status DINT
B Description -1 Tt 7 TTERT ¥:
s - - [ i T § i
e Symbol J_Upefalion | Offset | Mask | Storage. — — =~ " | Range (Ld| Name | Value ]
Word_Wiite_1  Dataexchange. — T~ — FFFF~  Defaul
Status[3] Error report IU FFFF Default
¢ ¥

(4 »| 10 Drivers ~ Variables
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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 settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request m In this example
Request - , a. Slave/Unit:
Description: ‘ l

Enter the Net-ID of the Slave device.

— = c |
Javefunit: 4 l@ (e.g., the Net-ID is “4”).

MODBUS Request b. MODBUS Request:
| <63 Write single holding register Al Select “<16> Write Holding Registers”.
| <153 Write Coil Bits n @
i <163 Write Holding Reaisters 3 c. Base address:
Start from “1” by default.
Data block , ] )
Base afidrass }11 ’ (Refer to Section 5.1.1 to change it.)
: : Nb items:
Nb items: |2 ‘ . .
1 | The number of AO signals to write.
Activation , - _ _ (In this case, the number is “2”
Oeeriodic: | [ms o B because the REAL type requires two
Qoneal {on error) Modbus address).
(%) On change
Misc. d. On change: In case of a write request,
Timeout: 1250 | ms means that the request is activated
, — each time any variable changed.
b trials: L ’

(Refer to 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.)

2. Next, open the “Variables” window and then declare variables that are available for the program.

Workspace 10 Drivers *
2 Test_D1 [B © Mp MODBUS Master Name | Value
[ Exception programs 2 g RTU: COM2:9600,N,8.1 Request <16> Wiite Holding R...
1 Programs ] "B <2> Read Input Bits (1) [1..16] Slave/Unit 4
T Main E -8 <5 Write single coil bit (2] [1..1] Address 1
[ Watch (for debuggi... | @ “B <4> Read Input Registers (3] [1..10] Nb Item 2
B8 Soft Scope E B <B> Wit single holding register (3] [1..1] | Activation On Change
= Initial values -8 BE e Holding Reg 4 Period [ms) 0
%4 Binding Configuration = K Period onemror
2 g Global defines €5 ] Timeout [ms) 250
{al Variable Tips: Number of trials 1
B Types \ g Press “F1” key to view the details | pescription
on the MODBUS Master settings.

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

Variables VX
¥ Name | Type | D.5 | Attrib, | Syb. | Initvalue | User.. | Tag | Description
Real_\Write_1 REAL ] —
< | 5
|4 ¥ | 10Drivers | Variables

3. Inthe “IO Drivers” window, drag variables - “Real_Worite_1” and “Status” (that created in the Section
5.1.1) from the Variables Area to the Symbol Area in the 5th data block.
Note: The “Status” is an array variable. When you drag “Status” into the Symbol Area, it will show
“Status[0]” to “Status[4]", simply press “Del” key to delete “Status[0] to [3]”.

4. Setthe “Operation” field of the “Status[4]” as “Error report” (that means this variable will be set to
an error code when a read error occurs, or reset it to “0” when a read request is successful).
Press the “F1” key to view the description of the Modbus Master Configuration and move to the title
“Status and command variables” to know related commands and error codes.

5. The “Real_Write_1" is a 32-bit data and required two Modbus addresses. So, set its “Storage” field
as “DWORD (Low — High)”.

10 Drivers *

B = Mg MODBUS Master Name | Value T Name ' | Type
= -5 RTU: COM2:9600,N.8.1 Request <16> Write Holding R... | Bool_15 BOOL »
3 (-8 <2> Read Input Bits [1)[1..16] Slave/Unit 4 Bool_16 BOOL
B B <5> Wiite single coil bit (2) [1..1] Address 1 DO 0O BOOL
= ©1*B <4> Read Input Registers (3) [1..10] Nb Item 2 Long_1 DINT
i (B <B> Wiite single holding register (3) [1..1]{ Activation 0On Change Real 1 REAL
5 =8 BE olding Registe Peiiod(ms] 0 ; Real Wiite 1 REAL |
Periodon err... 0 Status DINT
é5 Timeout (ms) 250 J! 7 Word_1 WORD
Number of tri... 1 e Word_2 WORD
bt - ANdand MY AR Y
B Description e - ¢ ‘ >
Symbol /| Operation | Offset | Mask— Strage = | Range [Lc| Name | Value |
Real wiite_1 @ DatSemcfange 0 FFFF | DWORD (Low - High) |
Status[4] Error report ] 0 FFFF
¢ ' *|

|4 »| 10 Drivers  Variables
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5.1.6 How to use the XV Board?

The XV board belongs to the Modbus Slave /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 to Section 5.1). Visit the
XV board Selection Guide page to get more details.

All the Win-GRAF demo projects listed in the following table can be found on the CD-ROM. Refer to
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 DO
XV308_1 demo_XV308_1.zip 1. Read 8 Al, Read 8 DI
XV308_2 demo_XV308_2.zip 2. Read 8 Al, Write 8 DO
XV308_3 demo_XV308_3.zip 3. Read 8 Al, Write 4 DO, Read 4 DI
XV310 demo_XV310.zip Read 4 Al, Write 4 DO, Read 4 DI, Write 4 AO

Common setting:

1. Mouse click the “Open Fieldbus Configuration” tool button to open the “IO Drivers” window.

Win-GRAF - demo_X¥107 = [B]X]
File Edit View Insert Project Tools Window Help
dH= 4 & s € G B ja 5 & A
Workspace 10 Drivers * | HIL 4
-2l demo_XV¥107 E Nm MODBUS Master “F Name | Type
[+ [_d Exception programs R SEe--y RTU: COMO:115200,M,8.1 X107_DIL OO0 BOOL #
-4 Programs #1-*B <2> Read Input Bits (1) [1..8] A107_DIL01 BOOL
3] Main 8 [+-*B <15> Wiite Coil Bits (1) [1..8] W07 NIEN?  ROOI
(5[ Watch [for debugging) || Mg MODBUS Slave MODBUS Master Port @
¥ Soft Scope B
=4 Initial values Request | Slave/Unit | & — R
%3 Binding Configuration <2> Read Input Bits 1 1 O MODEUS on Ethernet S
3 g Global defines @5 <15 Wiite Cail Bits 1 1 Address: ‘ ‘
{2} Variables T - ] w
B Types Bel < Part; :
Build N If using it as the Modbus ¢

Prgkacol ASCIl Master, modify it to
“ASCII:COMO0:115200,N,8,1”

2. Double click on “RTU: COM:115200,N,8,1” to /
open the “MODBUS Master Port” window.
Note:

. . . Com. port: *,COMO:IISZIJU,N,S,I
All the demo projects listed in above table =

enable the WP-5xx8-CE7 as a Modbus RTU Delay between requests
Master device and set the "Com. Port" as Delay (ms): |0
"COMO0:115200,N,8,1”. '
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Configure the AlI/AO channel

If you want to use the Al/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 Al/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.

8 &

My Device RegEdit
@ " Win-GRAF-WP-5238 0K
;

Internet  taskmanager
Explorer

WR-S232 driver Wersion 1.01 , Jul. 16,2014
This product is licensed.

Project name : demo_xXY110 , YMDE size : 303922

Microsoft
WordPad

gJ Elapsed time : 0. 0: 0:19

My
Documents

K

PAC_Utility

&start |V virtual e | . [en EEN €] =]

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".

Stop the Win-GRAF driver

File Edit View Go Favorites I]]li' [ ] x| = - ||E
I]]ﬂgldrES WSystern_Disk\Toolsvdoon_utility_pro
v auto_config — crnd_config i language
—log_report — rermote_config i system
(CE7_PlatformBase_arm.dl CrdParser. dl Cornmulo.di

OM_Utility_Pro_CE_200,ex

: % [»] IOModule.dl %] PACHET.dI
latform.d

Protocol.di Utility. ol

3. Click the COM Port button to set the "COM Port" as "COMOQ", set the "Baud Rate" as "115200" and set
the "Format" as "N,8,1", and then click "OK".

DCO 0 2.0.0.0 fo X

= ==

NOaEEEER
StartAddess [0 |End Address [t OM Port Optic X
1D [Addr... [Baud Rate [ Checks... [Format]st] COM Port Timeout

|COMO[Backplane] Ii 200 ms

[Baud Rate I Protocol IChecksu

@® M3, ONSE,2 OES1 00,81

q ‘ OK *\ ‘ Cancel |
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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.

DCON Utility Pro 2.0.0.0 for CE7 arm{WP5231)
s Pl =1 "mll =
T < §||
N\

Start Address D End Address |1

1) ! fi¥ala !R o ! F\ocrripfinm

Xv308 1[th] 115200 Disable N,8,1 [Modbus RTUIB*AI + 8 Uni ]

Double-click

<] | [»
L] ]
COM:0[N,8,1] || Address: 1[01h] || Baud Rate: 115200 || Checksum:Disable

5. Inthe "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*)".

XV308 Firmware[A102]

(| configuration Batsar alarm | Dogalarm | HostwoT | o1 | about]

Protocol@IT*)  [rodous Ry []

Address 1 E 01+

Baud Rate(IMT*) 115200 =
Parity (INIT*) |18, 1-Mone Parity |2
ChecksurmiINIT*) IDisabIe =
Data Format |Engineering FDrI‘TEI
Fast Made [Fast Mode |

Response Delay a

[ Reverse DI State (INIT*}:

Set Module Configurations
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6. Inthe "Al/Al Alarm" tab, to configure the proper ranges and values for each Al channel, and
remenmber to select any Al channel (e.g.,"CH:00") you want to use, then click the "Set Alarm" button.

Xv308 Firmware[A102]

0fslarm | Host woT | D1 | about |
High Alarm Limit  Low alarm Limit  Alarm Mode
CH:op 00003 [-000.003]  [o&]+- 10v []|10 | |10 | |pisable [=]
CH:p1 00004 [00.0040] ool +~-5v [+ | |5 | |pisable [+]
[V CH:z 00052 [-00.0052]  [os]+/- 2.5 v [¥]|25 NEE | |pisable [=]
CH:03 -00011 [-00.0011] [mal+-1v [=]1 e | |pisable [+]
[v] CH:04 -00022 [-000.022] [[0D] +¢- 20 mi[x] 20 | |20 | |pisable [+]
cHips 00005 [-000.005]  ios]+/- 10 v [][10 | |10 | |pisable [+]
CHip 00006 [-000.0061  iog]+/- 10v [][10 | |10 | |pisable [+]
cHip7 00001 [-000.001]  ios]+/- 10 v [=][10 | |10 | |pisable [+]
XV308:
Type Code Range Data Format Minimum Maximum
Engineering -25000 +25000
05 +/-2.5V ,
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000
06 +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering +4000 +20000
07 +4 mA ~ +20 mA -
Hexadecimal 0000h FFFFh
Engineering -10000 +10000
08 +/-10V -
Hexadecimal 8000h 7FFFh
Engineering -5000 +5000
09 +/-5V -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000
0A +/-1V ,
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000
0D +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering 0 +20000
1A 0 mA~ +20 mA -
Hexadecimal 0000h FFFFh
Note:

1. For easy to use, recommended to use the data format - "Engineering”. (E.g., "+/-2.5 V" will show as
"-25000 to +25000" and "+4 mA to +20 mA" will show as "+4000 to +20000)

2. When using these "Type Code” - 06, 07, 0D, 1A, please check if the position of eight hardware
jumpers on the XW board are correct.
http://www.icpdas.com/en/download/show.php?num=2271
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7.

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.

Xv308 Firmware[A102]

|HostwoT o1 | about |

DO Status

[Je  [Jr [J2 [Js [J4 [Js [Js []7
Read DO

Qe Do not choose any DO Status.

(O Read Power ON Yal.e Then, click the "Set Power On"

and "Set Safe Value" button.

Set Safe Yalue

{ ) Read Safe Yalue

Alarm Status

H:0 Hil H:2 H:3 H:d H:S HiE H:7
[cClear | [clear | [Clear | [Clear | [Clear | [clear | [clear | [ clear |
L:d L:1 L:2 L:3 L:4 L5 L:G L:7
[Clear | [clear | [Clear | [cClear | [Clear | [clear | [clear | [ clear |

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 Al/AO of the XV310.

XV310 - Analog Input:

Type Code Range Data Format Minimum Maximum

Engineering -25000 +25000
05 +/-2.5V -

Hexadecimal 8000h 7FFFh

Engineering -20000 +20000
06 +/-20 mA -

Hexadecimal 8000h 7FFFh

Engineering +4000 +20000
07 +4 mA ~ +20 mA -

Hexadecimal 0000h FFFFh

Engineering -10000 +10000
08 +/-10V -

Hexadecimal 8000h 7FFFh

Engineering -5000 +5000
09 +/-5V -

Hexadecimal 8000h 7FFFh

Engineering -10000 +10000
0A +/-1V -

Hexadecimal 8000h 7FFFh

Engineering -20000 +20000
0D +/-20 mA .

Hexadecimal 8000h 7FFFh

Engineering 0 +20000
1A 0 mA ~ +20 mA -

Hexadecimal 0000h FFFFh
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Note:
1. For easy to use, recommended to use the data format - "Engineering”. (E.g., "+/-2.5 V" will show as

"-25000 to +25000" and "+4 mA to +20 mA" will show as "+4000 to +20000)

2. When using these "Type Code” - 0, 1, 06, 07, 0D, 1A, please check if the position of eight hardware
jumpers on the XW board are correct.
http://www.icpdas.com/en/download/show.php?num=2271

XV310 - Analog Output:

Type Code Range Data Format Minimum Maximum

Engineering 0 +20000
0 0 mA ~ +20 mA

Hexadecimal 0000h FFFFh

Engineering +4000 +20000
1 +4 mA ~+20 mA

Hexadecimal 0000h FFFFh

Engineering 0 +10000
2 ov~+10V

Hexadecimal 0000h FFFFh

Engineering -10000 +10000
3 +/-10V -

Hexadecimal 8000h 7FFFh

Engineering 0 +5000
4 OV~+5V -

Hexadecimal 0000h FFFFh

Engineerin -5000 +5000
5 +/-5V & - £

Hexadecimal 8000h 7FFFh
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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.

Workspace i 10 Drivers
2l demo_Xv107 B = Mg MODBUS Master Al Name | Type
[+ Exception programs 2 -5 RTU: COMO:115200,N,8.1 AV107_DILO0O BOOL A
-~ [3 Programs - £ <2> Read Input Bits (1) [1..8] L X107_DIL0O1 BOOL
3] Main -8 <15> Wite Coil Bits (1) [1..8] v X107_D1_02 BOOL
(- [ Watch (for debuggi G
L& " atch (for debugging) Symbol | Operation | Dffset | Mask | Storage Av107_DI 03 /BOOL
@8 Soft Scope & X107_DI_04 BOOL
- XV107_DI_00 Data exchange 1] FFFF Default =
=4 Initial values A107_DIL05  BOOL
fa A s s [] X107_DI_ Data exchange 1 FFFF Default
%3 Binding Configuration A107_DIL06  BOOL
. : .. 2107_DI_0D2 Data exchange 2 FFFF Default
39 Global defines €5 X107 DI 07 BOOL
. 0 X107_DI_03 Data exchange 3 FFFF Default
Y Variables Xv107_status  DINT |
B Tunes B¢ X107_DI_04 Data exchange 4 FFFF Default 107 DO 00 BOOL ¥
E 5107_DI_05 Data exchange 5  |FFFF Defaur il -
X107_DI_06 Data exchange 3] FFFF Def f N = val =
X107 DI 07 Data exchange Vi FFFF_~Defaul e =8
[ KV107_status Error report 1] F Default
PR | 3

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value
for the mapping variable (Date Type: DINT) must set to “0”.

MODBUS Master Request %]
Request
Description: ‘ ‘ _0K

— : :
Slave Unit: %1 \ The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).

MODEUS Request

1‘ <1> Read Coil Bits A

<2 Read Input Bits

| 3> Read Holding Registers Read DI data

[ A% Amad Tam ik N amickave *
Data block , 7

Base address: |1 |

, [— Start from addr. 1 and
Mb items: |8 J i
1 | read eight data.

Activation

® periodic:  [s0 ’0 ‘

O oncal '

Dot Read every 50 ms.
Misc,

Timeout: IIIZIIZJ ] .

An exception occurs if no
b trials: il || 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.

Workspace | 10 Drivers
£ demo_X¥107 || B Mg MODBUS Master AT Name | Type |
[+ Exception programs 3 [ RTU: COMO:115200N,8.1 X107_DIL05 BOOL -~
[ Programs 3 [#-*B <2> Read Input Bits (1) [1..8] A107_DIL0O6  BOOL
) Main g SE=Y < 15> wiite Coil Bits (1) [1..8] | Xv107_DI_07  BOOL
£+ Wateh (for debugging) \‘3 ~-@ +0:%V107_D0_00 v || X107 _status  DINT
, &% Soft Scope [ Symbol | Operation Offset)| Mask | Storage ‘ xv107_DO_00 BOOL
:3 Initial values | %v107_D0_00 Data exchange 0 FFFF Default X107_DO_01  BOOL
¥ Binding Configuation || = 1107 pg_oy Data exchange 1 | FFFF Defau Av107_DO 02 BOOL
39 Global defines |88 %107_D0_02 Data exchange 2 |FFFF Defau A¥107_DO_03  BOOL
@} Varisbles g #V107.0003 Data exchange 3 |FFFF Defaut AV107_ DO 04 BOOL
& Types " %107_D0_04 Data exchange 4 | FFFF Defaut Av107_DO_ 05 BOOL
[ Xv107_D0_05 Data exchange 5 |FFFF Default Av107_DO_O6 BOOL
Xv107_D0_06 Data exchange 6  |FFFF Default T A SR |
X107_D0_07 Data exchange A FFFF Default Pr—— o —r
= ‘ " 5! Name | Walue ]

| |

Description:
[ 1

Slavejunit: |1 &l The Net-ID ( fixed to “1” ) of the

Slave device (i.e., XV board).

MODEUS Request
<5 Write single coil bit A
<6 Write single holding reqister 2
* A E e Wik u:IA:.-m Mm ik o= .
N Write DO data.
Data block

Base address: !1

e — Start from addr. 1 and
Nb items: 8
= e [;A write eight data.

Activation
O periodic: ’ ‘ ms ‘0 ’
Ooncal {on error)

-— | .
(%) On change Write only when data changed.

Misc,
Timeout: ‘100 ms
—— An exception occurs if no
Nb trials: 1 ] respond for 100 ms.
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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.

Workspace

= demo_XV110
[+~ Exception programs

G- Programs
€] Main

~1-- [ Watch (for debugging)
B8 Soft Scope
=4 Initial values
%4 Binding Configuration
3g Global defines

fa} Variables
B Types

10 Drivers
= Mg MODBUS Master ~ ame ype
E DBUS M| ON | T
2 -3 RTU: COMO:115200,N,8.1 = X110_DI_00 BOOL @&
‘B BB =] <2> Read Input Bits (1] [1..16] B XV110_DI_D1 BOOL
= Symbal | Operation | Dffset | Mask | Storage AVID-BL02 BOOL,
X110_DI_03 BOOL
X110_DI_00 Data exchange 0 FFFF Default oo
B sa/10 DI 01 D A110_DI_D4 BOOL
| DI_| ata exchange 1 FFFF Default
A110_DI_05 BOOL
- xv110_DI_02 Data exchange 2 FFFF Default
Xv110_DI_06 BOOL
. A7110.DI_03 Data exchange 3 FFFF Default
é5 AV110_DI_07 BOOL
X110_DI_04 Data exchange 4 FFFF Default
X110_DI_08 BOOL
B¢ X2110_DI_05 Data exchange 5 FFFF Default
X110 _DI1 09 BOOL
X110_DI_06 Data exchange 6 FFFF Default e N
) X110_D1_10 BOOL
1 XV110.DI_07 Data exchange 7 FFFF Default
AV110_DI_N BOOL
X¥110_DI_08 Data exchange 8 FFFF Default
A110_DI_12 BOOL
»2110_D1_03 Data exchange 9 FFFF Default
X110 _DI_13 BOOL
XV110_DI_10 Data exchange 10 FFFF Default s
A110_D1_14 BOOL
2¥110.DI_11 Data exchange 11 FFFF Default
X110 DI 15 BOOL
X110_DI_12 Data exchange 12 FFFF Default 110 atat DINT l
XV110_DI_13 Data exchange 13 |FFFF Defaut =Sas o
%y110_DI_14 Data exchange 14 |FFFF Defa |l R
5110 DI 15 Data exchange 15 FFFF Shault Name | Value |
[ X110 _status Error report 0 Default
=t 2|

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value

plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value

for the mapping variable (Date Type: DINT) must set to “0”.

MODBUS Master Request m
Request = -
Description: ‘ ’ - OK

—_— = L

Slavefunit: |1 ?\ The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).

{Z> Read Coil Bits Al

| <2 Read Input Bits T

| <3 Read Holding Regist

‘.;i’.',F_Qiif‘_f_':o::Eg:cs:g':sﬂjrs— Read DI data'
Data block

Base address: E 1 ‘

tb items: flf':r\ Start from addr. 1 and

: read 16 data.

Activation
(%) Periodic: Eso Q 0
O oncal ; 7 —
O 0On change Read every 50 ms.
Misc,
Timeout: 100 Q - .
— An exception occurs if no
Nb trials: & | 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.

(! Win-GRAF - demo_X¥111 Q@@

File Edit View Insrt Project Tools Window Help
AN 2 A= T NS, 0>, -0 N HOill&EWEe AR g & A

Workspace

10 Drivers

E- ) demo_X¥111 | |8 © Mg MODBUS Master | Type
3] L_J Exception programs 2 “g RTU: COMOD:115200,M,8,1 T *111_DO_00 BOOL »
G- B Pogens % o ESUIETINCE | X/!11 001 5oL
3] Main E . iouiAial DR.00 X111 DO 02 BOOL
£ Bl Watch (for debugging) || 'S Symbol | Dperation \ Offset L Mask | Storage XV111_DO_03 BOOL
m Soft Scope m x: :: _}‘EE‘E? ga:a exc:ange 10 Default VR nTamur [=TaTall
= _Do_ ata exchange “« ” . :
qu Lr\i::ln\;ag::ﬁgwanon W/111_D0_02 D 5 Note: The “Offset”value is sta rting
8 Globatdefinas g| XV111.00_03 Data exchange 3 from “0” and the Modbus address
G} Vatiables an il 2 of a variable is equal to this value
B Topes B¢ %v111_D0_05 Data exchange 5
~ Xv111_D0_06 Data exchange & plus 1 (Base address = 1).
“ xv111_D0_07 Data exchange 7 o T T
®111_D0_08 Data exchange 8 FFFF Default W11 1_00_1 2 BOOL
pal| 1_00_09 Data exchange 9 FFFF Default X1 1_00_1 3 BOOL
®111_D0_10 Data exchange 10 FFFF Default W11 1_00_1 4 BOOL
K11 1_00_1 1 Data exchange 1 FFFF Default X1 1_00_1 5 BOOL
®111_D0_12 Data exchange 12 FFFF Default W11 _St aﬂls DINT 7
*111_D0_13 Data exchange 13 FFFF Default < 1— T
K111_D0_14 Data exchange 14 FFFF Default f Na;e i Valie — |
X111_D0_15 Data exchange 15 FFFF Default
< | >

MODBUS Master Request m
Request
Description: | ’

Slave Unit: 1 _f\ The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).

MODEBUS Request
| <5 Write single coil bit Al
l <6 Write single holding reqgister =
| AU E w Wik I.b:"ll.-u-u Mmmimb e~ Write DO data'
Data block _
Base address: | 1 L\
£ = Start from addr. 1 and
Mbi ; ’ .
e !16—, write 16 data.
Activation
O periodic: || ‘ ms ‘g ’
| | _
O on call {on errar)
(*)on change @ :
Write only when data changed.
Misc.
Timeout: 100 ms . .
— An exception occurs if no
Mb trials: 1 ‘ respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <1> Read Coil Bits) to open the setting window.

Workspace 10 Drivers
E- ) demo_X¥111 [ E - Mg MODBUS Master |7 Name | Type
[ [ Exception programs | N 7% RTU: COMD:115200,N,8.1 X111_DO_10 BOOL A
[=--[ Programs I -8 <15> Write Coil Bits (1) [1..16] *111_DO_1N BOOL
] Main 8 S=1 < 1> Read Cail Bits (1) [1.1] il X¥111_DO_12  BOOL

£+ Watch (for debuaging) Q@ Error report: X111 _status 7 111_DO_13  BOOL

i

Z i
, ‘ SeflSeope £ [ symbal | Operation | Offset | Mask | Storage AR DO Te:  BEAE
68 Il velves m K117 _status Error report 0 FFFF Default T Bl
%3 Binding Configuration = E {011 _status _ DINT ]v
39 Global defines & — Y
(2} Variables 8 Name | Value . [
B Types g K9 24|

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address).

MODBUS Master Request m
Request
|

Description: \
Slave/Unit: El f\ The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).
MODEBEUS Request
I 1> Read Coil Bits A i
%2> Read Input Bits
<3= Read Holding Registers Read DO data.
A Olmad Trmi ik Dmmick e~

Data block

Base address:

Start from addr. 1 and

o ke read one data.
Activation
(%) periodic: ‘g [
)oncal
Y onhange Read every 50 ms.
Misc.
i : ms ] .
ERDeiE: [LL\ An exception occurs if no
Nb trials: il l 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.

Workspace 10 Drivers
) demo_X¥116 ‘ E - Mg MODBUS Master | Type | D
[+ Exception programs & g RTU: COMO:115200,M,8,1 *116_DI_00 BOOL A
[} Programs ‘B 2B = 0 <2> Read Input Bits (1) [1..5] ) X*116_DI_01 BOOL
3] Main -8 <155 Wite Coil Bits (1) [1..6] " *116_D1_02 BOOL
1 2 i B N
- y‘; t;l';f[tfc;rcd:b:gglng] Symbal | Dperation Offset | Mask | Storage x} ]g—g:-gj gggt i
= el valuesp B xvi1e 000 Data sxchange 0 |FFFF  Defaul 116 status DNT )
¥4 Binding Contouation || ] *V118.01.07 Data exchange 1 FFFF Default b B_;E EZ e
s Globalg deﬁnef g8 V11EDL02 Data exchange 2 |FFFF Defau Clia »
a Satet #® %v116_DI_03 Data exchange 3 |FrFF A s [N >
= J— ge_Xv116_DI_04 Data exchange 4 FFFE Default Name | Value I
L XV116_status Error report 0 F Default
- : 5|

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value
for the mapping variable (Date Type: DINT) must set to “0”.

MODBUS Master Request m
Desctiption: ‘ ‘ ‘

! . g —————
Slavefunit: |1 ] The Net-ID ( fixed to “1” ) of the
I ice (i.e. rd).
MODBUS Request Slave device (i.e., XV board)
<1 Read Coil Bits ~
1 <2> Read Input Bits =
| £3> Read Holding Registers ™ Read DI data.
Data block

Base address: E 1 ‘

b items: (4T\ Start from addr. 1 and

L read five data.

Activation
(%) Periodic: Eso Q 0
O oncal ’
Yonchange Read every 50 ms.
Misc.
Timeout: 100 ‘Q - :
— An exception occurs if no
Nb trials: ! | 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.

Workspace
E- ) demo_X¥116
(-1 Exception programs
7.,:11 [ Programs
3] Main
1~ Watch [for debugging)
: B8 Soft Scope
=4 Initial values
%3 Binding Configuration
3g Global defines
fa} Variables
B Types

L [e—
SlavefUnit: |1 . The Net-ID ( fixed to “1” ) of the

MODBLIS Request Slave device (i.e., XV board).

<5 Write single coil bit
i<:6:> \Write single holding register

I

1 |

A1 E e Wik Ul Adim s P misb s

Write DO data.

Data block -

Base address: ll

s i[6 Sta.rt fr.om addr. 1 and

write six data.

Activation

O Periodic: l I ms ‘U I

O oncal {on error)

On ch o— ;

() on change Write only when data changed.

Misc,

Timeout: 5100 ms
— An exception occurs if no

Nb trials: |171 respond for 100 ms.
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10 Drivers
|| B2 Mg MODBUS Master A |7 Name | Type | D
‘ 2 g% RTU: COMO:115200,N,8.1 A116_DI_04 BOOL o)
‘B -8 <2> Read Input Bits (1) [1..5] L4 XV116_status  DINT
£l = < 15> \Write Coil Bits (1] [1..5] v ‘ A116_RL_00 BOOL
e R
- Symbaol | Dperation  \ Offset | Mask | Storage | gng—gt—gé gggt
ﬁ XV116_RL_0D Data exchange 0 FFFF Default T B_RL—CB BOOL 3
m HV116_RL_OM Data exchange 1 FFFF Default w1 B—RL_EI 4 BOOL
. AW116_RL_02 Data exchange 2 FFFF Default w1 B_RL_US BOOL 2
&2 XV116_RL_03 Data exchange 3 FFFF Default < ‘ e S
= X116_RL_04 Data exchange 4 FFFF Default —_—— m—
— XV116_RL_05 Data exchange §  |FFFF Defaut | MName | Value |
o 5 | 2|
MODBUS Master Request m
P s
Description: ’ ’



5.1.11 Connecting the XV308 (8 Al, 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 Al 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 Al 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.

Workspace 10 Drivers
_ﬂ demo_XV308_1 E - Mg MODBUS Master | Type
|- Exception programs & = ;'i—; RTU: COMO:115200,N,8.1 I faf Global variables A

=1 <4> Read Input Registers (1] [1..8]

1 Programs AV308_AILD INT

3] Main 8 “B <2> Read Input Bits (1) [33..40] K K308 A1 INT
H- ;N'alch (for debuugging) || *= Symbol | Dperation ~ | Offset | Mask | Storage AVI0B_ AL 2 INT
& Soft Scope B svz0e a0 Dala exchange 0 |FFFF Defaul AVI00_ AL IINT
= oo . B %V308_A11 Data exchange 1 FFFF  Defaul AV308_AL4  INT
3 Binding Configuration L Xva08_A12 Data exchange 2 FFFF  Defaul Aae.ala N
g4 Hihaldelnes &2 wyaoa 4l 3 Data exchange 3 FFFF  Defaul RV308_ALG INT
G Variables go XVa08_Al_4 Data exchange 4 FFFF Defaul XVI08 ALY INT

BT SV308_AIS Data exchange 5  |FFFF Defaul X0d SiaueiDINE. B

X308_AlI_E Data exchange B FFFF Dej (X\/ﬁ:ﬂﬂ WLIL_JRO) ST

X308 Al 7 Data exchange 7 FFFE efault [ Na;e | Value —
[ X308 _status Errar report 0 F Default
: B3 >

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value
for the mapping variable (Date Type: DINT) must set to “0”.

MODBUS Master Eequest

Fequest
ton: | |

Descripkion:
|
it 1
Szt The Net-ID ( fixed to “1” ) of the
MODELS Request Slave device (i.e., XV board).

<2 Read Input Bits ~
=3 Read Holding Reqiskers =
<4 Read Input Registers

~C e Wdwibm il il RiE

N Read DI data.

Drata block
Base address;
Mb items: _ Start from addr. 1 and
read eight data.
Ackivation
(%) Perindic: |5|:| L: ||:| |
{on cal
(") on change Read every 50 ms.
Misc,
Timeouk; 100 ms
An exception occurs if no
b trials: 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.

Workspace 10 Drivers
£ ) demo_X¥308_1 B & Mg MODBUS Master A| 7 Name | Type
'1 [ Exception programs | 2 g RTU: COMO:115200,M,8.1 A30B_AL7 INT ~
[} Programs "E #1-*B <4> Read Input Reagisters (1] [1..8] N X308 _status DINT
3] Main B8 d - X308_DI.0O BOOL
[ : 1k
i :‘f leh {foe debugging) | S Symbol | Operation | Offset | Mask | Storage DL jRoE
A8 Soft Scope B X308 DI 2  BOOL
- 5 X308_DI_0 Data exchange 0 FFFF Default =
=4 Initial values X308 DI 3 BOOL —
ey y . ﬁ ®308_DI_1 Data exchange 1 FFFF Default iy
%3 Binding Canfiguration s X308 DI 4 BOOL
. : .. AW308_DI_2 Data exchange 2 FFFF Default e i
3g Global defines @5 X308 DI 5 BOOL
2 T XY308_DI_3 Data exchange 3 FFFF Default oy il
fal Variables X308_DIL6 BOOL
B Types = X308_DI_4 Data exchange 4 FFFF Default %308 DI 7 BOOL %
—= X308_DI_5S Data exchange 5 FFFF Default | T 5
7 %308 D16 Data exchange 3 FFFF Default — e —
%/308_DI_7 Data exchange 7 |FFFF Defar || MNeme | Value
3 | = Al | B

Notw: When using the XV308 to read DI data, the address must start from "33".

MODBUS Master Request

Request
Description: ’ ’
P
Slavejunit: |1 .| The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).
MODEBLS Request

<1 > Read Coil Bits
<2 > Read Input Bits
«3> Read Holding Register

A Nmmd T b O mmickme~

Read DI data.

Data block
r

Base address: I

e Start from addr. 33 and

Nb items: )

read eight data.

Activation

(®) Periodic: iso Q ‘ 0 ‘

On call

8 o ch:ange Read every 50 ms.
Misc,

Timeout; ;[100 ms i ]

: An exception occurs if no
Nb trials: l,l 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 Al 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.

Workspace 10 Drivers
S ) demo_X¥308_2 ‘ B = Mg MODBUS Master ALY Name | Type
[ Exception programs 2 - g RTU: COMO:115200,N,8.1 £ fa} Global variables A

B [ Programs

I BB} <4> Read Input Registers (1) [1..8] AV308_AILD INT
3] Main B -*B <155 Wiite Coi Bits (1) [1..8] 3 X308 AL1 INT
£l Elgh f[for debugging) ‘Q Symbol | Dperation ~ || Offset | Mask | Storage AV30B:AL 2 IINT i
&l Soft-Scope Bl wvaoa a0 Data exchange 0 FFFF  Defaul AV30B_AL 3 INT
= loita veey B %v308_al_1 Data exchange 1 FFFF Defaul KB ALY INT
q:‘* Binding Confowation 128 svang Al_2 Data exchange 2 |FFFF Defaut Ava6.alG  JNT
99 liichahdefines &2 308 A1_3 Data exchange 3 FFFF Defaul ayalOed s T
G} Variables g XV308_AI8 Daik:axchange 4 |FFFF Defaut o o
e Topes /308 AI5 Data eschange 5  |FFFF Defaut Xv308_status DINT _Jv
HOXV30B_AILE Data exchange B FFFF De | i 2>
X308 &l 7 Data exchange Fi FFFE efault Name | Value
[ X308_status Error report i F Default
< \ ¥l | 3

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value
for the mapping variable (Date Type: DINT) must set to “0”.

MODBOE Master Eeqnest

Request
| | _OK

Descripkion:

Slave Unit: ! ?\ The Net-ID ( fixed to “1” ) of the

Slave device (i.e., XV board).

MODEUS Requeskt

2= Read Input Bits
<3 Read Holding Reqiskers

£ [0

N Read Al data.
Daka black,
Base address;
b items: _ Start from addr. 1 and
read eight data.
Ackivation
(3) Periadic: |5|:| t o
v on cal
O on changs Read every 50 ms.
Misic,
Timeaut: 100 ms ] ]
An exception occurs if no
M Erials: 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.

Workspace 10 Drivers
£ demo_X¥308_2 B & Mg MODBUS Master A7 Name | Type
'1 [ Exception programs 2 g RTU: COMO:115200,M,8.1 AV308_status DINT A
[} Programs "E -8 <4> Read Input Registers (1] [1..8] L Xv308_DO_0 BOOL
3] Main B8 B > Xv308_DO_1 BOOL
([ Watch (for debugging) ‘—_" - | Xv308_D0O_2 BOOL
&3 Soft Scope q Symbol | Dperation | Dffset | Mask | Storage | 308 DO 3 BOOL
- % XV308_DO_0 Data exchange 0 FFFF Default i &
=4 Initial values X308 _DO_4 BOOL
G 3 . ﬁ X308 _DO_1 Data exchange 1 FFFF Default e
%3 Binding Canfiguration ; X308 DO & BOOL
v 3 .. Aw30e DO 2 Data exchange 2 FFFF Default =g
3g Global defines é5 X308 DO B BOOL
£} Varisbles Y XV308_D0_3 Data exchange 3 FFFF Default X\/BUS_D 0_7 BOOL
B, Tues = X308 _DO_4 Data exchange 4 FFFF Default ol b
® - %¥308_D0_5 Data exchange 5  |FFFF Defaut || £ &
T %v308_D0_6 Data exchange 3 FFFF Default || Name | Value
X308 _DO_7 Data exchange 7 FFFF Default ‘ ‘
£ | D — %% | B

MODBUS Master Request m
Description: ] ;

! E——
Slavefunit: |1 +\ The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).

] <5 Write single coil bit A
<6 Write single holding register .

| <15 Write Coil Bits
#14E e Wik Unldima D mmickaee

oy

Y Write DO data.

Data block »
Base address: ll ‘
b items: '3 Start from addr. 1 and
‘ write eight data.
Activation
O periodic: ’w ‘ ms ‘g ’
O on cal {on error)
© enchenae Write only when data changed.
Misc.
Timeout: I 100 ms
» An exception occurs if no
hib ke ll ‘ respond for 100 ms.
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Demo description: (demo_XV308_3)
This demo added three data blocks, the 1st one is used to read 8 Al 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.

Workspace 10 Drivers
4l demo_Xv¥308_3 E g RTU: COMO:115200,M,8.1 Al Name | Type
ﬁ [ Exception programs R ~‘ =1 <4> Read Input Registers (1] [1..8] Q_ X\BUB_A|_1 INT A
[~~~ Programs F-B <15 Wite Coil Bits (1) [1..4] K308 A2 INT

] Main 8 -8 <2> Read Input Bits (1) [33..40] 3 X308_AL3 INT

[ Watch (for debuggi — X3
- i ;of[toslc: euggxng] Symbol | Dperation | Dffset | Mask | Storage X\/‘Sgg_i:_g :EI 4
- 7 B xva0s_al0 Data exchange 0 [FFFF Defaut & e
= Initial values = X308 Al B INT
TR 3 . Q X/308_Al1_1 Data exchange 1 FFFF Default T
%3 Binding Configuration AW308_ALY INT
v : L XW308_Al_2 Data exchange 2 FFFF Default el
39 Global defines @5 X308 status DINT
; T RKV308_AI_3 Data exchange 3 FFFF Default =
{a} Variables X308 DO 0 BOOL
B, Tupes B¢ X308 _Al_4 Data exchange 4 FFFF Default W0 8—D O— 1 BOOL
o V308_41_5 Data exchange 5  [FFFF Defaut oo ¥
| %308 416 Data exchange 6 FFFF Default — | S5 l
XV308_41_7 Data exchange 7 FFFF Defaut || Name | Value
< \ 2 < | >

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address).

MODBUS Master Request m
Request o —
Description: 1 J - OK
——

Slavefunit: |1 K The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).

MODBUS Request

| <2> Read Input Bits ~
I «<3> Read Holding Reaqisters 2

N Read Al data.

Data block

Base address:

Nb items: ls:r\ Start from addr. 1 and

read eight data.

Activation
() periodic: ; 50 ms ’0 ‘
) oncal ; 3
O on change Read every 50 ms.
Misc,
Timeout: f 100 ms . )
p— An exception occurs if no
Nb trials: 1 | respond for 100 ms.

2. Asthe figure below, mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to view the
setting window.

3. Asthe figure below, mouse double click the 3rd data block (i.e., <2> Read Input Bits) to view the
setting window.
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Workspace

) demo_Xv¥308_3
[+ Exception programs
B [ Programs

3] Main

[=--[1 Watch (for debugaing)
: A8 Soft Scope

=4 Initial values

%4 Binding Configuration

39 Global defines

ﬁ Variables

B Types

Workspace

E ----- [ Programs

- 2] Main

[ *fatch [far debugging)
iR Soft Scope

- B Initial values

B Binding Configuration
- g Global defines

ﬁ Wariables

LB Tppes

10 Drivers
‘ B = Mgp MODBUS Master ~| ¥ Name | Type

2 g RTU: COMO:115200,M,8.1 ° AW30B_AL7 INT ~
] "B <4> Read Input Registers (1] [1..8] X308 _status DINT

8 Eal = | < 15> \Write Coil Bits (1] [1..4] — A308_DO_0O BOOL
= -8 <2> Read Input Bits (1) [33..40] v X308_DO_1 BOOL —
@I Symbol | Dperation B | Offset | Mask | Storage | AV308_DO_2 BOOL
X308_DO_0 Data exchange 0 FFFF Default xV308_DO_3 BOOL

X308 D01 Data exchange 1 FFFF Default Av3a08 DI 4 BOOL v

G‘I's WVMDNOo N O [=TaTal] —
| X308 _DO_2 Data exchange 2 FFFF Default L] >
E{ i(VBUS_DEI_B Data exrhange 3 FFFF Default [ Name- | Value

10 Orivers

I8 EMp MODBUS Master A | °F Wame | Type
5 E----g; RTU: COMO:115200.M,2,1 wWW308_DO_1 BOOL ~
B (-8 <4 Read Input Registers (1] [1..8] #/306_D0O_2 BOOL
C "8 <15 White Coll Bitz [1][1..4] ° - ¥308_D0O 3 BOOL
= =B ead Input Bits (1] [33..40 Xv308_ DI 4 BOOL
E I Symbal | Operation | Offzet | Mask | Storage Xv308 DI 5 1BOOL
=308 D4 Data exchange N 4 FFFF Drefault #v308_DI B BOCL
e N30 _DI_5 D ata exchange b FFFF Drefault Av308_DI7 - BOOL b
& /308 DI6 Data exchangs §  |FFFF Defaul 45 2
B4 Hv308_DI_7 Data sxchange 7 FFFF Defaul Namne | Walue

3 | — | | =

MODBUS Master R 1
2. <15> Write Coil Bits: aster Reques!
Write 4 DO data. gyt
Description: ‘

|
& Cancel
|

Slave Unit: 1 .
MODBUS Request
1'1:5> ‘Write single coil bit -~
<6 Write single holding register —
<152 Write Coil Bits

The Net-ID ( fixed to “1” ) of the N
Slave device (i.e., XV board).

] AL Mvikm Ualdims D)~ -
Write DO data.

Data block

Base address: il |
Py @iﬁ\ Start from addr. 1 and
- | write four data.
MODBUS Master Request Activation ,
—— O periodic: ‘ | ms ‘g ‘
eque: |
e ‘ oK Concal .
Description: ’ / ‘ — © onibonge Write only when data
F—F} C |
avejunit: |1 1 o changed.
MODBUS Request Timeout: 1100 | ms
;<> ea oiI Bi ~ Nb trials: | 1 An exception occurs if no
Il <2 > Read Input Bits
i i respond for 100 ms.
Sz Read Hodog Regerers Read DI data.
Data block

Base address: |33

Start from addr. 33 and read
only four data in this example.

Nb items: |8
& |

Activation

@ Periodic: |50

O oncall 5

() on change
Misc,

Timeout: 100

Nb trials: i ‘

JE |

Read every 50 ms. 3. <2> Read Input Bits, read 4 DI data.

Note:
When using the XV308 to read DI data,
the address must start from "33".
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5.1.12 Connecting the XV310 (4 Al, 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 Al 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 Al 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.

Workspace

-l demo_X¥310
[+ Exception programs

& Programs
3] Main

=1 Watch (for debugging)
&8 Soft Scope
=4 Initial values
%3 Binding Configuration
3 g Global defines

o} Variables
B Types

10 Drivers

E = Mg MODBLUS Master

- 75 RTU: COMO:115200,N,8.1

A7 Name | Type

Cl 2} Global variables A

:% R = <4> Read Input Reaisters (1] [1..4] XW310_ALD INT
E -8 <15> Write Coil Bits (1) [1..4] 0 KV310_Al1 INT
o +-*8 <2> Read Input Bits (1) [33..36) - K30 A2 INT
@ [#-*8 <16> Wiite Holding Registers (1) [33..34] F K30 A3 INT
g Symbol | Dperation | Offset | Mask | Storage AV310_AC O INT
e V31040 Data exchange 0 FFFF  Defaul A0 AO 1 INT
&2 sya10_Al1 Data exchange 1 FFFF Default XV310_status DINT |
gu XVII0AL2 Data exchange 2 |FreF ()(\;'310_00_0 BOO& v
X310 A1_3 Data exchange 3 FFFF = L
[ K310 _status Error report 0 Default Name | Value
4 I >||< >

|4 »| 10 Drivers Variables

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address). Moreover, if you set the “Operation” as "Error report”, the “Offset” value
for the mapping variable (Date Type: DINT) must be set to “0”.

MODBUS Master Request m

Win-GRAF User Manual, V2.0,

Request

Description: ‘

-

Slave/Unit: {1

MODBUS Request

v B

The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).

| <2 Read Input Bits

l <3> Read Holding
i

~E e WMvibm mimala mmil kil

Data block

Base address: B

b items: 4

Activation

Read Al data.

Start from addr. 1 and
read four data.

() Periodic: |50

1 |

C)oncal
() on change
Misc.
Timeout: f 100
b trials: i 1

Read every 50 ms.

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.

Workspace
a2 demo_XV¥310

[ Exception programs

[~ Programs

|- Watch (for debugging)

3] Main

A8 Soft Scope
=4 Initial values
%3 Binding Canfiguration
3 g Global defines
ﬁﬁ Variables
B Types

10 Drivers *

B G-Mp MODBUS Master A| 7 Name | Type
2| O RTU: COMOT15200N.8.1 XV310_AO_1 INT A
‘8 -8 <4> Read Input Registers (1) [1..4] AW310_status DINT
Ealme = <155 ‘wiite Coil Bits (1) [1..4] *310_DO_0 BOOL

q \_’" “B <2> Read Input Bits (1) [33..36] = X310 _DO_1 BOOL
@ [#-*B <16> Write Holding Registers (1] [33..M s X310_D0O_2 BOOL
B Symbol | Operation | Dffset | Mask | Storage ‘ m}g—gloa3 gggt
. AV310.D0_D Data exchange 0 FFFF Default e
£ ¥v310_ D1 BOOL

XV310_DO_1 Data exchange 1 FFFF Default Goprasiamy  pRian |
B ®310_D0_2 Data exchange 2 FFFF Default | s h[ ]
— XV310.D0_3 Data exchange 3 FFFF Default | Name I-V-él.ue
i I | =

MODBUS Master Request m

Request
Description: 1 ‘
SlavefUnit: %1 _+\ The Net-ID of the Slave
device (i.e., XV board).
MODBUS Request

| <5 Write single coil bit
<6 Write single holding register
| <15 Write Coil Bits

AL Wik Unldimes Ommick s

Write DO data.

Data block

Base address: il ‘

N

Start from addr. 1 and

nb items:
] write four data.

Activation

O Periodic: 0 ‘ ms "U |

Concal ‘ {c.n error)k

On ch *— :

() On change Write only when data changed.
Misc.

Timeout: 100 ms . .

Limeou! ’—:*\ An exception occurs if no

Nb trials: l1 ‘ respond for 100 ms.

3. Mouse double click the 3rd data block (i.e., <2> Read Input Bits) to view the setting window.

Workspace

2 demo_XV310

1 Exception programs

sl }

[ Programs
3] Main

|- Watch [for debuaging)

&8 Soft Scope
=4 Initial values
%4 Binding Configuration
ég Global defines
tﬁ Variables
B Types

10 Drivers *

B Mp MODBUS Master A7 Name | Type

2 - RTU: COMOD:115200,M.8.1 X310_DO_ 0 BOOL A~

,,E -8 <4> Read Input Registers (1] [1..4] XW310_DO_1 BOOL
1B <15 Wite Coil Bits (1) [1..4] ®v310_DO_2 BOOL

S ER-] <> Read Input Bits (1 = ¥v310_DO_3 BOOL -
[#-*B <16> Wiite Holding Registers I 3 Xv310_DI.0 BOOL —

B Symbol | Dperation | Dffset | Mask | Storage XvAN0.DLA  1BOOL,

XW310_DI_2 BOOL

. AV310_DI_0 Data exchange 0 FFFF Default w310 DI 3 BOOL

&2 X310_DI_1 Data exchange 1 FFFF Default i A

B¢ Xv310.DI_2 Data exchange 2 |FrFF Defeur | £ R4

— XV310_DI_3 Data exchange 3 FFFF Default Name | Value

B [ | ——’ >l | >
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MODBUS Master Request m

Request

Description: ’ ’
2ove/lok: 117& The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).

<13 Read Coil Bits ~
| <2 Read Input Bits —
[oerreivaig fogaen Read DI data.

Note: When using the XV310 | patablock

to read DI data, the base Base address: |33
“ ) = Start from addr. 33 and

address must be set to “33”. Mb items: 4

- — read four data.

Activation

(%) Periodic: {50 ms \'g ’

O oncal

O 0n change Read every 50 ms.

Misc. : "

Timeout: 1 100 ms ] '

— An exception occurs if no
Motk 1| respond for 100 ms.

4. Mouse double click the 4th data block (i.e., <16> Write Holding Registers)

Workspace 10 Drivers *
-2 demo_X¥310 ’ B = Mg MODBUS Master A7 Name | Type
(1 [ Ewception programs & - RTU: COMO:115200,M.8.1 KV310_AILT INT A
[=1-- [ Programs ) #-*8 <4> Read Input Registers (1] [1..4] KWI10_AL2 INT
o (3] Main 8 #-*B <15> Wiite Coil Bits (1) [1..4] A3IT0_ALS INT i
[ Watch (for debugging) || = [#-*B <2> Read Input Bits (1) [33..36] = AW310_AD D INT
' &8 Soft Scope ‘E m-8 BB olding Registe F ®310_AO 1 INT
i | : T [Dperation. W_| Offset | Mask_| Storage X0 status DINT
Q!é Binding Cc.Jnhgurahon 3 X310.80_0 Data exchange N a0 FFFF Default ! L) 2>
99 ool defies 621 xv310_A0_1 Data exchange 1 FFFF Defaul Name | Value
&} Variables [ \ J |
B Types &< ‘ IC - )

|4 »| 10 Drivers  Varisbles

MODBUS Master Request m

OK
Description: ‘ ;
TSI |

|
Skave/lk: EI_K The Net-ID ( fixed to “1” ) of the
MODEBUS Request Slave device (i.e., XV board).

l <6 Write single holding register A~
<15 Write Coil Bits =
i <162 Write Holding Reaisters 2

N Write AO data.

. Data block
Note: When using the XV310 Base aeess: |59 |

to write AO data, the base —
! Hb items: T\ Start from addr. 33 and
address must be set to “33”. Dare - i
write two data.

Activation

O periodic: |, ‘ ms ‘0 |

80” call {on errar)

On change @— —— .
Write only when data changed.

Misc.

Timeout: ;100 ms

e i | An exception occurs if no

respond for 100 ms.
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5.1.13 To Disable/Enable the Modbus RTU/ASCII Master Port

The Modbus RTU/ASCII Master ports which are enabled in the Win-GRAF "Fieldbus Configuration" -
"0 Drivers" setting window, will automatically work after the PAC is powered on. If user wants to disable
one of the Modbus Master ports, use the "MBRTU_M_disable" function (see below).

(* Declare To_disable as BOOL *)
If To_disable then
To_disable := FALSE ;
MBRTU_M_disable (3) ;
End_if;

In the above code, when you set "To_disable" as "TRUE", it will disable the Modbus RTU/ASCII Master
port - COM3. And later, you can enable it again by using the "MBRTU_M_enable" function (see below).

(* Declare To_enable as BOOL
Declare Status_com3 as BOOL *)
If To_enable then
To_enable := FALSE ;
MBRTU_M_enable (3) ;
End_if;
Status_com3 := MBRTU_M_status (3) ;

The "MBRTU_M_status" function listed above is used to get the status of the Modbus RTU/ASCII Master
port, for example, enabled (True) or disabled (False).
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5.2 Enabling the Win-GRAF PAC as a Modbus TCP/UDP Master

(Ethernet 1/0)

Application Diagram:

Win-GRAF PAC
{Modbus TCP/UDP Master)

ET-7000 Series I/O Modules

ijport Max. 32 Slave Devicesy

The Setting Steps:

RS-408
LA VPx208-CE7 1
O.

XPAC XP-8xx8-CE6 Win-GRAE PAC
(Support Max. 100 Slave Devices) (Modbus TCP Slave)
WinPAC WP-9xx8-CE7

WP-8xx8

WP-5xx8-CE7 ="/ Other
ViewPAC VP-x2x8-CE7 Modbus TCP Slave

Device

(Check P1-1 to see the PAC model numbers.)

1. Click the tool icon “Open Fieldbus Configuration” to open the “IO Drivers” window.

I Win-GRAF - Test O1

File Edit ¥iew Insert Project Tool: Window Help
SLHB LGS X o s el e d e i 09 %A
Workspace 10 Orivers | HL o
D) Test I T Mame | Type
----- (1 Exception progiams || o {2} Global variables  #
& [ Programs g Il RETAIM variables
e | Main |1 Main
Bl I:] ‘wWatch [for debuggi... || P2 pOnBadindex
oo R Soft Scope B P8 pOnDivZero v
------- =4 Initial values ¥ =) k4
------- !!& Binding Configuration Mame | Y alue
------- :rg Global defines g2
------- ﬁ Yariablesz < | &
....... B Types Build X
4 ¥ | Build Cross references Runtime Call stack Breakpoints Ligital sampling trace Frompt

2. Click “Insert Configuration” icon in the left side of the “lIO Drivers” window, and then click “MODBUS
Master”, then click “OK” to enable a Modbus Master.

Note:

One “Modbus Master” can set up multiple Ports (check the next step), can set as a Modbus

Master RTU/ASCII Port (Refer to Section 5.1) or a Modbus Master TCP/UDP Port or can set up

not to enable the setting.
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10 Drivers

@ Mame | alue I Mame | Type

= {2} Global variables  »

g |al RETAIN variables

X Add Configuration %]
Chooze a configuration

g

- A
B — £ MODEUS
és & MODEUS Master

. MODBUS Slave

3. Click the tool icon “Insert Master/Port” in the left side, open the setting window and select the
“MODBUS on Ethernet”.
Set up the following items, and then click “OK”.
Address: Fill in the IP Address of the Modbus Slave device (e.g., “192.168.1.100").
Port: TCP port Number of the Slave device.
Protocol: If as a Modbus TCP Master, select the “TCP — Open MODBUS”.
If as a Modbus UDP Master, choose the “UDP — Open MODBUS”.
Delay: Fill in the delay time (e.g., 10 ms, can be 0 ~ 10000).

10 Drivers *

----- Mame | Yalue I Mame | Type
= i} Global variables  ~
LEK Al variables
3 dindex
g [ okw | fzen
>
7 £ S— Address:  |192.168.1.100 | =
fMode S 4 | Walue
gp Port: 502 |
£ | ¥

Protocol: TCP - Open MODBUS
UDP - MODBUS RTL
UDP - Open MODBLUS

() Serial MODBUS-RTLU

Com. port; ‘ 1

o After received an answer,
Cesgid il reqf’_es“ wait for 10 ms, and then
Delay (ms): ]10 send the next request.

Try to reconnect after communication error

If not need the TCP/UDP Port
setting, check “Disabled”.

Manage c=liagnostic info for slaves

[E] Disabled {do not open and manage this port)
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4. Click the icon “Insert Slave/Data Block” in the left side to create a “Data Block”.

10 Drivers *

rTﬁ-; Open MODBIS: 132.168.1.100:502

MODEBUS bMaster Mame

| Walue

b ode

1H O\

O
¥

Read Al Data
5.

MODBUS Master Request

Addresz
Part

Dizabled

Request
Description: ‘ ’
Slave/Unit: _1—[ @
MODBUS Request
| <2 Read Input Bits )

| 23> Read Holding Registers =
_*_ v

| 4> Read Input Registers

< AMvibkm mimmlo mmil bk

[v)

@ Data block

Base address:

nb items:
Activation

(%) Periodic:

O oncal
() On change

Misc.

()

Timeout:

Mb trials:

d. Activation:
Periodic:

On call:

On change:

e. Timeout:

Reconnect after error
Slaves diagnostics
Delay between requests [mz]

Open WMODEUS
132.168.1.100
a0z

10
O

In the “MODBUS Master Request” setting window, set up the following items, and then click “OK".

In this example

51000 (ms iso00 |
{on errar)
¥ It‘s not suitable for “Read” commend.
000 | ms

P

the sending way of Modbus Request.

Send request periodically. In this case, it
sends request every 1 Sec. “on error” mear
that when an error occurs, the next sending
time (in this case, 15 seconds).

It will send the request once when a
program calls it.

a. Slave/Unit:
Fill in the Net-ID of the Slave device
(Usually is “17).

. MODBUS Request:
Select “<4> Read Input Registers”.

c. Base address:
Default to start from 1.
Nb items:
The Al numbers to read (here is 4).
Note:
If want to change the “Base address”,
please use mouse to right-click the
“MODBUS Master”, and then select
“MODBUS Master Addresses” to
change the value.

10 Drivers

E EII"'lm MODELS b

%]
o ]

HMODEUS Master addresses

First walid MODBIS addresses

Input bits: 1
Coil bits:
Inpuk registers:
Holding registers:

It will send the request once when data is changed.

Set up the max. time to wait for the response. If exceeds it, that means an error.
(For Modbus TCP/UDP, recommended: 1000 ~ 3000 ms; this example is 1000 ms)
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6. Open the “Variables” window, set up the variables want to use.

Workspace 10 Drivers *
i Test 2 B & Mo MODBUS Master Name | Value
ff |1 Exception programs a2 - Open MODBUS: 192.168.1.100:502 Request <4> Read Input Registers
- Programs ] “8 Read Input Reqiste Slave/Unit 1
‘ 3] Main 8 K Address 1
1[4 Watch (for debuggi.. || = - Nb Item 4
: &8 Soft Scope E Tips: Activation Periodic
=4 Initial values press “F1” key to see the setting ||| peiad (ms) 1000
%3 Binding Configuration H method for MODBUS Master. Period onerror 15000
- 39 Global defines &5 Timeout (ms) 1000
Lis {2} Variables |~ Number of trials 1
B Types \ || B Description

Double click to open.

Please follow the table to set up 4 WORD (16 bit) variables (refer to Section 2.3.1).

Variable Name Data Type Dim. Description
Word_1~ Word_4 WORD --- Used to read the Al data (16 bit)
Status DINT 5 Used to record the read/write status

Refer to Appendix A to check the data types and range of the variables. After setting up, it is as the
picture below.

7 Name 4| Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
Status DINT [0..4] O
Waord 1 WORD L]
Word_2 WORD O]
Word_3 WORD ]
Word_4 WORD ]

(4 »| I0Drivers | Variables

7. Inthe “10 Drivers” window, drag the variables (“Word_1 ~ Word_4" and “Status”) from the Variables
area to the “Symbol”
When drag it to the “Symbol” area, it will become “Status[0] ~ Status[4]", please press “Delete” key to
delete “Status[1] ~ [4]".

area of the Data Block. Notice: This example shows “Status” is an Array variable.

10 Drivers *

B = Mg MODBUS Master Name | Yalue T Name /| Type | Dim.
2 g Open MODBUS: 192.168.1.100:502 Request <4> Read Input Regis Q Status DINT [0..4]
J [+-*B <4> Read Input Reaisters (1] [1..4] Slave/Unit 1 = ord_1 WORD

8 Address 1 | R Word_2 WORD
b | Symbol | Operation | Offset | Mask | Storage | Hgngeﬂ Word_3 WORD
mbata exchange 0 FFFF Default i - |
- Word_1 Data exchange 0 FFF_F _ Deatavk = -
. Wod2 g _ Dalaexchange— — 8 — T FFFF Default
@j@ Word_3 Data exchange 0 FFFF Default

B Word_4 Data exchange 0 FFFF Default

< \ >

“)IiIO Drivers A'{};ria-g_l‘é_s__‘:» 2
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8. Set the “Operation” of the “Status[0]” to “Error report” (If reading data fails, its value is an “Error
Code”; when reading data OK, it will reset to “0”.). Press “F1” key to view the setting descriptions for
the Modbus Master. In the title of “Status and command variables”, you can find the details about this
commend and “Error Code”.

9. Select "Word_1~ Word_4" and click “Iterate property” to set up the “Offset” value (From: O; By: 1).

10 Drivers *
[B &-Mp MODBUS Master Name | Value

; 2 g% Open MODBUS: 192.168.1.100:502 Request <4> Read Input Reqist... |
,,E -8 <4> Read Input Registers (1] [1..4] Slave/Unit 1
Address 1
[ Nb Item 4
E Activation Periodic
g Period [ms] 1000
3 Period on err... 15000
€5 Timeout (ms] 1000
‘ Number of tri... 1
B Description
pr—
E’Rn::ol Operation | Offset | Mask | Storage T | Range|l
Status[0] Error report 0 FFFF Default
° Word_1 Data exchange
Word_2 Data exchange
N (DHacschage
Wodd4  Dataeschange * |

£ Fror: By 1 e

¢ »| 10 Drivers < \arisbles

Fezultz

[ Ok kl\[ Cancel ]

The setting steps of “Modbus Master Request” for both “Modbus Master RTU/ASCII Port (Section 5.1)”
and “Modbus Master TCP/UDP Port” are the same. Now, we have finished the setting to read Al data.
Please click the item number (link to the Section 5.1.1~5.1.5) in the table below for the setting steps to
read/write other data.

Items | 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 Al 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)
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Note: If you want to disable the Modbus TCP/UDP Master port while the program is running. Refer to
Section 5.2.4 to use the "MBTCP_M_disable" function (and use “MBUDP_M_disable” for UDP).

5.2.1 Connecting ET-7000 Series I/O Module

ICP DAS ET-7000 is a series of /0O module supporting Modbus TCP Slave protocol. The Win-GRAF PAC can
enable the Modbus TCP Master to connect the ET-7000 modules. The maximum recommend the amount
of the connecting ET-7000 modules depends on the PAC model, such as the WP-5238-CE7 and
XP-8xx8-CE6, recommends a maximum of 200; the WP-8x28-CE7, WP-9x28-CE7, and VP-x2x8-CE7 is
recommended that no more than 32.

For more information about the ET-7000 series products, please visit the website:

http://www.icpdas.com/en/product/guide+Remote__ | O Module__and__Unit+Ethernet_ | O_ Modul
es+ET-7000_ET-7200

Use Internet Browser to Set the ET-7000 Modules

Before the first time using the ET-7000, you must set up the ET-7000 by using the Internet Browser. When
the ET-7000 shipping from the factory, the settings are: IP address = 192.168.255.1; Mask = 255.255.0.0.
Please set the IP of your PC in the same network (e.g., set the IP to 192.168.255.100, Mask = 255.255.0.0),
then open the browser (such as IE), and enter the IP of the ET-7000 to connect it.

Notice: The Dip Switch on the rear of the ET-7000 must stay in the “Normal” position.

A ﬁl.%ET-'?UIBZ FDiE1ARES 192.168.255.1 EE{EHELHE

 BE{EIR B E AT E R W R ES LT 2R
% (EAEREE 0 PEEEMER) -

Username: Admin
Password: Admin

(Case sensitive) ERERHO: (Q—Admm q
THEE): “"*‘i:&i{ '

V] EiEHRIEBER)
| ®me | [ B ]
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Click “Configuration” > “Module 1/0 Settings” to set up the range of channels as below, and then click
“Submit”.

(‘ PET-7000 Web page - Windows Internet Explorer

@ v |@) hip//192.168.255.1 IENIE
r BAIRE | @ PET-7000 Web page 0O f%- B 1 o - WBEE- TREQ- ITEOQ
~———
4 —
ICP DAS o - -
—— —
http://www.icpdas.com p— —
—
il MokfMenw Modbus Settings (Al Basic Setting)
i_] Overview
=43 Configuration Range (40427) Ena‘blreﬂ(00§975”)
_U'N'rk'rr] =TWork Setngs Cho [05] +/-2.5V v oFf O loN @
- (1 Basi i Chi [04] +/-1v > ofF © [oN © \
i gl ch2 [OF] T/C K-type, -270°C ~ 1372°C v ore C lon &
15 - - “"
@ e = Set as “ON" to
T Wb I ch3 [OF] T/C K-type, -270°C ~ 1372°C v oFf © lon @ ble it
[ e - .
. - ‘ i enable IT.
= [05] +/-2. “ lon
{1 Pair Connection cha 103147-2.5¢ hs OFF ¢ [ON
“{Z1 More Information Chs [05] +/-2.5V v ofF © |on
chs [05] +/-2.5V v oFF Lo @
Ch7 [05] +/-2.5v v oFf © o &
chs [05] +/-2.5V v oFF O loN @
Chg [05] +/-2.5V v oFf © |onN @
Set “Al Data Format”
to “ON” (Engineer)’ Modbus Address Function Action
means: poe 50/60 Hz rejection for Al off © | ON @ | 0=50/1=60 Hz (default=1)

Hex/1=Engineser (default=0)

Al Data Format OFF S oN'™ o

+2.5:-25000 ~ +25000
+1 :-1000 ~ +1000

258 :25.8 (°C) Submit

Users can set the ET-7018Z‘s "Al Data Format" to "ON" (Engineering) for more convenient usage.
For example:

Type Code Range Data Format Minimum Maximum
Engineering -10000 +10000
04 -1V +1V
2’s comp HEX 8000h 7FFFh
Engineering -25000 +25000
05 -2.5~+2.5V
2’s comp HEX 8000h 7FFFh
Type M Engineering -20000 +10000
18 Thermocouple 5 h H
200 ~ 100°C s comp HEX 8000 4000

Restore/Open the Demo Project:
The Win-GRAF demo projects in the following sections can be found on the shipping CD, please refer to

Chapter 12. Click the menu bar "File" > "Add Existing Project" > "From Zip" can restore/open/check the
demo projects. (CD-ROM:\Napdos\Win-GRAF\demo-project\)

Demo Project File Name Description
ET-7060 demo_ET7060.zip Read 6 DlIs, write 6 DOs
ET-7018Z demo_ET7018z.zip Read 10 Als
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1. Click the tool icon “Open Fieldbus Configuration” to open the “IO Drivers” window.

A N2 A= N e

Workspace

F Name
ET7060_DI OO BOOL
ET7060_DI_01 BOOL
ET7060_DI 02  BOOL
ET7060_DI_03  BOOL
ET7060_DI_ 04  BOOL

RCEpTion programs
- Programs 7 : B
‘ 3] Main E -8 <15 Write Coil Bits (1) [1..6]
£ [ Watch (for debugging) || = Mg MODBUS Slave
i B Soft Scope E

=4 Initial values Request | Slave/Unit | Address | Nbltem | Activation | Peric ET7060_DI 05  BOOL
%3 Binding Configuration || = <25 Read Input Bits 1 1 6 Periodic 50 ET7060_status ~ DINT

39 Global defines €5 <155 Wiite Coil Bits 1 1 6 OnChange 0 ET7060_RL 00  BOOL

&} Variables : ET7060_RL_01 BOOL »
B Types [ E‘, < | > < | >

2. Double click “Open Modbus: IP:502” to open the “MODBUS Master Port” window.

Notice:
All demo projects in this chapter can enable the Win-GRAF PAC as a Modbus TCP Master. Please fill in
the current IP address of your ET-7000, and set "Port" to "502” and "Protocol" to "TCP - Open

Modbus".
MODBUS Master Port 3

\[ ok |
| Cconcel ]

Address: ‘192.168.1.128

Port: i'soz

TCP - Open MODBUS
UDP - MODEBUS RTU
UDP - Open MODBUS

Protocol;

() Serial MODBUS-RTU Enter the current IP address

Com. port: ’7 of your ET-7000.

Delay between requests

Delay {ms): {5 ‘

Try to reconnect after communication error
Manage diagnostic infa for slaves

[ pisabled {do not open and manage this port)
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5.2.2 Connecting the ET-7060 (6 DI, 6 Relay)

The ET-7060 is a 6 DI and 6 Relay channels Ethernet I/O module. The Win-GRAF demo project for this
section is "demo_ET7060.zip". Please refer to Section 5.2.1 to set up the module channels using the
Internet Browser, and restore/open the demo project.

Demo Description:

This demo creates two Data Blocks, one is used to read 6 DI data, the other is used to write 6 DO data.

1. Double click the first Data Block (<2> Read Input Bits) to open the setting.

Workspace 10 Drivers *
_|1 demo_ET7060 gl Mgp MODBUS Master A7 Name | Type
[+ Exception programs LN -5 Open MODBUS: 192.168.1.128:502 ET7060_DI_00 BOOL
[ Programs ‘B 8= ] <2> Read Input Bits (1] [1..6] il ET7060_DI_0D1  BOOL
%] Main -8 <15> Wiite Coil Bits (1) [1..6] < ET7060_DI_02 BOOL
[ Watch (for debugging) || = , = | ET70B0_DI0O3  BOOL
Symbaol | Dperation | Dffset | Mask | Storage S
7
B Soft Scope B er70s0_01_00 Data exchange 0 |FFFF Defaut 4 s sl Sl
= Initial values . ET7060 DI 05  BOOL
e . . Q ET7060_DI_01 Data exchange 1 FFFF Default
%4 Binding Configuration ET7060_status
. : .. ET7060_DI_D2 Data exchange 2 FFFF Default =
29 Global defines é5 ET/060 RL 00  BOOL —
3 “~ ET7060_DI_03 Data exchange 3 FFFF Default Sk
fa} Variables ET7060_RL 01 BOOL
=18 ET7060_DI_D4 Data exchange 4 FFFF
B Types e ET7060 RL 02 BOOL
ET7060_DI_05 Data exchange 5 FFFE Default P
- ET7060_RL_03 BOOL
[ ET7060_status Error report 0 Default T e RV G TR
< [ > < |

Notice: The value of the “Offset” starts from “0”, but the Modbus address of the variable is the “Offset”
value plus 1 (Base address). If set the “Operation” to "Error report”, the “Offset” value of the
variable (Data Type: DINT) must set to “0”.

MODBUS Master Request m
Description: | ’ ’

— [ =

Slavefunit: |1 P\ The Net-ID of the Slave Unit
MODBUS Request (ET-7000) is fixed to "1".

' <1> Read Cail Bits Al

| <2 > Read Input Bits T

| €3> Read Holding Reaisters

‘.44.3*- D_oA'L!'::\;'Lgsc-:g,ﬂ!: Read DI data

Data block

Base address: |1 ‘

r\ Start from the address 1

b items: 6 | to read 6 items.
Activation
[ & Periodic: |50 |ms |so00
T ' Read once every 50 ms.
O 0n cal {on error) If it5st
¢S o error occurs, wait 5 s to
gqe
send the next commend.
Misc.
Timeout; (500 Q
) Fa— If no responds in 500 ms, means error.
Mb trials: 1 ‘
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2. Double click the second Data Block (<15> Write Coil Bits) to open the setting window.

Workspace
&) demo_ET7060

ol

[ Exception programs

- Programs

3] Main

=1--[ Watch [for debugaing)

B8 Soft Scope
= Initial values

%4 Binding Configuration

3 g Global defines
(a} Variables
B Types

10 Drivers *

Request

|

Description: |
[
Slave/Unit: i

MODEBEUS Request

4K The Net-ID of the Slave Unit
(ET-7000) is fixed to "1".

] <5 \Write single coil bit
<6 Write single holding
| <15 Write Coil Bits

AAE e WMvikm Unldima O mmiskae~

~

Data block

Base address: ll

N Write DO data.

b items: 3 N . .
I to write 6 items.

Activation

Start from the address 1

O periodic: } 0

| ms s |

Concal

{on error)

(¥) On change @
Misc,

[
Timeout: 500

Write data, if data is changed.

b trials: l 1

T

Lz

If no responds in 500 ms, means error.
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B C-Mp MODBUS Master A7 Name | Type
. g% Open MODBUS: 192.168.1.128:502 ET7060_DI_02 BOOL
&= Ul £y
‘B 1B <2> Read Input Bits (1) [1..6] L5l ET7060_DI_03 BOOL
[Eal =l < 15> Wirite Coil Bits (1) [1..6] ET7060_DI_D4 BOOL
e
— Symbol | Operation Offset | Mask | Storage ET7060_DI_05 BOOL
B ET7080_AL_00 Data exchange 0 |FFFF  Defaut ET7060_status:  DINT
m ET7060_RL_01 Data exchange 1 FFFF Default EEUBD—E::—U? gOgL
.. ET7080_RL_02 Data exchange 2 FFFF Default E'ﬂggg_RL_g2 BgOll: 3
&2 ET7060_RL_03 Data exchange 3 FFFF Default Cr U_ = o
, ET7060_RL_04 Data exchange 4 FFFF Default EWgED_EII:-gj gogt
— ET7060_RL_DS Data exchange 5 FFFF Default = 7
;| | 5 <F'f\?’fi'lﬁﬂ RI N5 ROOI ¥



5.2.3 Connecting the ET-7018Z (10 Al)

The ET-7018Z is an 10 Al channels Ethernet I/O module. The Win-GRAF demo project for this section is
"demo_ ET7018z.zip". Please refer to Section 5.2.1 to set up the module channels using the Internet
Browser, and restore/open the demo project.

Demo Description:
This demo creates one Data Block to read 10 Al data.

1. Double click the first Data Block (<4> Read Input Registers) to open the setting window.

Workspace 10 Drivers
_ﬂ demo_ET7018z B = Mg MODBUS Master AT Name | Type
(- [ Exception programs 2 - & Open MODBUS: 192.168.255.1:502 Minutel DINT Lo
[=]-- 1 Programs ) (G0 = § <4> Read Input Registers (1) [1..10] ey Second DINT
3] Main " : ET7018z_Al 00 INT
| fset =
E1-- [l Wetoh for debuigging) || S A | Qperetion N\ }).Offset | Mask, | Storege ET7018z_A01  INT
ET7018z_4Al_00 Data exchange 0 FFFF Default =
&8 Soft Scope 8 ET7018z_Al 02 INT
— . ET7018z_AlI_01 Data exchange 1 FFFF Default =,
= Initial values ET7018z_AlI 03 INT
ey . . B ET7018z_al_02 Data exchange 2 FFFF Default =
%4 Binding Configuration ET7018z_Al 04 INT
v d .. ET7018z_A1_03 Data exchange 3 FFFF Default ==
39 Global defines é5 ET7018z_AlI 05 INT
: v ET7018z_Al_04 Data exchange 4 FFFF Default s
(a} Variables ET7018z_Al 06 INT
B¢ ET7018z_aAl_05 Data exchange 5 FFFF Default i)
B Types ET7018z_Al_O7  INT
ET7018z_aAl_06 Data exchange 6 FFFF Default
ET70182_Al_07 Data exchange 7 FFFF  Defaul SRO1gz-a000 | [INT
ET7018 _AI_US D h ; 8 FFFF Defaul g rere
z Al ata exchange efault T ]
ET7018z Al 09 Data exchange 3 Jrrrr ET70182 status DINT_| @8
[ ET7018z_status Error report 0 Default S P
P ‘ Name | Yalue l

Notice: 1. The value of the “Offset” starts from “0”, but the Modbus address of the variable is the
“Offset” value plus 1 (Base address).
2. If set the “Operation” to "Error report”, the “Offset” value of the variable (Data Type: DINT)
must set to “0”.
3. If Alrange is -32768 ~ 32767, please declare the data type as "INT" for the variable.

MODBUS Master Request m
Description: | | ‘

—— ! :
SlavefUnit: |1 P\ The Net-ID of the Slave Unit
(ET-7000) is fixed to "1".
MODEBUS Request
| <23 Read Input Bits Al
| <3> Read Holding Registers x

LB titeibn simaln zal Read DIl data
Data block _
|
Ees s edt I_—L\ Start from the address 1
Nb items: 10 \ to read 10 items.
Activation
[ (® periodic: {50 \ = \_5000 JL Read once every 50 ms.
O on cal {on error) If error occurs, wait 5 s to
© on change send the next commend.
Misc.
Timeout: {500 Q
Nb trials: 17‘ If no responds in 500 ms, means error.
' [ —|
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5.2.4 To Disable/Enable the Modbus TCP/UDP Master Port

The Modbus TCP/UDP Master ports which are enabled in the Win-GRAF "Fieldbus Configuration" -

"0 Drivers" setting window, will automatically work after the PAC is powered on. If user wants to disable
one of the Modbus TCP Master ports, use the "MBTCP_M_disable" function (and use the
"MBUDP_M_disable" function for UDP), see below:

(* Declare To_disable as BOOL *)
If To_disable then

To_disable := FALSE ;

MBTCP_M_disable ( '192.168.71.9', 502 ) ;
End_if;

In the above code, when you set "To_disable" as "TRUE", it will disable the Modbus TCP Master port
which connects to the slave device with the IP address "192.168.71.9" (TCP Port_No = 502). And later, you
can enable it again by using the "MBTCP_M_enable" function (using the "MBUDP_M_enable" function
for UDP), see below:

(* Declare To_enable as BOOL
Status_tcp as BOOL *)
If To_enable then
To_enable := FALSE ;
MBTCP_M_enable ( '192.168.71.9', 502 ) ;
End_if;
Status_tcp := MBTCP_M_status ( '192.168.71.9',502 ) ;

The "MBTCP_M_status" function (and "MBUDP_M_status" is for UDP) listed above is used to get the
status of the Modbus TCP Master port, for example, enabled (True) or disabled (False).

For easy maintenance, user can declare a STRING variable (set its length as "20"). For example, declare
one "IP_addr2" variable and set its initial value as "192.168.71.9“. Then you can use it as the

following code.

If To_disable then
To_disable := FALSE ;
MBTCP_M_disable ( IP_addr2 ,502);
End_if;
Status_tcp2 := MBTCP_M_status ( IP_addr2,502);

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 5-49



5.3 Connecting the Modbus TCP Slave device has two IP addresses

The previous section lists the way to enable the Win-GRAF PAC as a Modbus TCP Master device, and lists
the way to read/write Modbus TCP Slave device. This section will list the way to create the redundant
"Modbus Master Request", when one IP of the Modbus TCP Slave devices is disconnected, the other IP
can still normally to be read/written data.

Application Diagram:
Intelligent Remote Redundant
Ethernet!/O Expansion Unit
iDCS-8830 + F-8K Series I/O Modules

Win-GRAF PAC
WP-8xx8

.

RS-408

LAN1 LAN2

Modbus TCP Slave

Modbus TCP Master

Follow The Steps:

1. Click the “Open MODBUS:”, and then click the menu bar “Tools” > “Export”.

2. In the “Export Assistant” window, click “Export some project items (XML)” and “Next”.
File Edit View Insert Proj

_W_indow Help
Sl A =)

Workspace 10 Drivers *

¥
{EEEF |

& % e A8 3 5%A

Name | Walue

Mode Open MODBUS
€ad Input Bits Address 192.168.1.100

@ +0: boo_1 Part 502

@ +1:boo 2 0 Reconnect after error

@ +2: boo_3 Slaves diagnostics

‘ @ Error report: EHF!DF!_STATUS1\ Delay between requests [ms) 10

SE¥-"3 Open MODBUS: 192,168.1.100:502

g Binding Configuration =B <4> Read Input Registers (1) [1..5] Disabled [l

3g Global defines &5 @ +0.1: DINT_1

Each Modbus TCP Master can only set to
connect one Slave IP address, so here we
Welcome ko the Export Assistant. What do you want to export? will show the way to copy and generate
the second Modbus Master to connect
O Export a complete project (XML} the second Slave IP address. —

l (3) Export some project items (XML); ] 1000 8000 |
1000 2000
9 .

( Next‘{[ Cancel |
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3. Check the “Configurations” and uncheck all other items, and then click “Next”.

Select items to be exported:

[] Programs and UDFBs
[0 Main
[ pOnBadindex
[ pOnDivZera
[ pShutDown
| pStartup

[ Conﬁguratlons
[ MODELUS Master

/\

[CIExport referenced global variables [ Next ﬂ [ Eancal

4. Browse a suitable path (default in C:\Win-GRAF\Projects) and named for the file (e.g., Master_2.xml),
and then click "Save" button. Finally, click "Finish" to export the settings.

i Pia @

FEFR D ’L’?Projecte v O 2 E-
|- Demo01
©) () ICPDAS_template
BRI (OMICE M
= () other
{F ) Test
() Test 01
o test_1
N ) Test 2
o =tee
AP | ytest 0528
Export is complete. 'é]'!
FAVERE
‘f N
1848 Q: szm ) v
WL mmEn. mmmnn v| BLH
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5. Using the Notepad software to open the file “.xml” that exported in the step 4, and then copy the
content between the <modbus> and </modbus>.

P Master 2 xml - ZpBA&
BRE #EHE BA0 WRO HA

<types> i~
</types>
<variables>
<vargroup name="{Global)" kind="GLOBAL">
</vargroup>
<vargroup name="{Retain)" kind="RETAIN">
</vargroup=
</variables>

<modbus>

' Range g
="' cum hoo_ 4 55 Ao =" RangeLo="" SigHi
set="0" symb 2ROR_ { ="ffff* RangeHi="" RangelLo=

i

name="" mode

C P..anéeHi:
n ope="Data" o mb word k="ffff" RangeHi="" Lo="" SigHi=""
m ope="Status" offset iy " pangelo=""

dbusp

%

<fieldbus=
«/fieldbus>

| £

6. Paste the copied content above the </modbus>, and change the address to the second IP address of
the Modbus Slave device (e.g., “192.168.1.101"), then save and close the file.

P Master 2 sml - SE3A
el REE B0 RO A

R Ctil+N A
FARER Q... Ctl+0  |master" address="192.168.1.100" port="502" sdiags="1" reconnect="1" disabled="0" reqdelay="10" rtu="0">
R el 2="" mode="Read Input Bits" address="0" nbitem="3" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">
SEHIE ). pe="Data" offset="0" symbol="boo_1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
— pe="Data" offset="1" symbol="boo_2" nbword="1" mask="ffff" RangeHi="" RangelLo="" SigHi="" SigLo=""/>
SREFIEMESD)... pe="Data" offset="2" symbol="boo_3" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
FUEN(E)... Ctl+f  pe="Status" offset="0" symbol="ERROR_STATUS1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
4‘5%@9 2="" mode="Read Input Registers" address="0" nbhitem="5" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">

<modbusitem ope="Data" offset="0" symbol="DINT_1" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DINT_2" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DINT_3" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="6" symbol="DINT_4" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="8" symbol="DINT_5" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq:

/modbusport

<modbusport kind="master" Efss] PSRN port="502" sdiags="1" reconnect="1" disabled="0D" reqdelay="10" rtu="0">

<modbusreq name="" mode="Read Input Bits" address="0" nbitem="3" slave="1" call="Periodic({1000,8000)" timeout="1000" retry="1">
<modbusitem ope="Data" offset="0" symbol="boo_1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="1" symbol="boo_2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigH SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="boo_3" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreqg>

<modbusreq name="" mode="Read Input Registers" address="0" nbitem="5" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">
<modbusitem ope="Data" offset="0" symbol="DINT_1" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DINT_2" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DINT_3" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="6" symbol="DINT_4" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="8" symbol="DINT_5" nbword="32770" mask="ffff" RangeHi="" RangeLo= i />
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq>

</modbusport>

l </modbus> |

| €
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7. Click the Win-GRAF menu bar “Tools” > “Import”.

File Edit Yiew Inset Project Window Help

Z W S 43 0 % Options.. i Y € 4B g Al
Workspace Customize. .
=1 j) MTCP_M Sd Y Nah | T Name /| Type |
B [ Exception programs & ' A 58.1.100:502 ERA] Global variables ~
[ Programs S ((1)01.3] boo_1 BOOL
1 3] Main Edit Variables as Text... ‘ boo_2 BOOL
= U;A;tch (for debuggin... Generate Himl Document.. boo_3 BOOL
Soft Scope g s o DINT_1 DINT
=3 Inital values L CRA08 Sp Bt ROR_STATUST DINT 2 DINT
%4 Binding Configuration | @ History... aisters (1) [1..5] DINT 3 DINT =
39 Global defines %3 Global Binding Editor DINT 4 DINT
fa} Variables @ Compére Project DINT 5 DINT
B Types 83| Generste HTML Graphic ERROR_STATUS1T DINT
) ' ERROR_STATUS2 DINT v
OPC Client . : .-
g IEC61850 Client o= —
42 [ nf ‘RDF{_STATUSZ | Name | Value ‘
Goose Client

Slave/Unit | Address | |

1 3
Runtime Parameters ’ | 1 5

Import... \ .
Export... \ >

Communication Parameters. ..

8. In the “Import Assistant” window, click “Import project items (XML)” and “Next”.
9. Select the file you want to import (e.g., “Master_2.xml”) and click “Open” button.

Welcome to the Import Assistant. What do you want to import?

(& Import project items (XML); °
) Import ST file \
O Import project items from‘erevious versions

() Import common definitions

EHO: | O Projects ) Import OEM libraries
() Import Embedded HMI hardware definition

B\ (=) Demo01
(£ () ICPDAS_template
HERARIE  (DMICP M
- ()other

L ) Test
E 5 Test 01 [ Mext Q [ Cancel ]
(ytest_1
: () Test 2
‘ () Test_3
BRBIF | test 0528

% %0
SE0ER

Mo

e Lo e Master_2.3aml v| R0
WRBAD): | ML files (*aam)) vl [LEE N

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 5-53



10. Click “Finish” to finish the import action.

Import Assistant @

Import is complete.

N\

11. In the “lO Drivers” window, there has added a new “Open MODBUS” setting item that includes two
“Modbus Master Request” for using to read the DI and Al. One “Error report” is used to check the IP
connecting status, so please add two “DINT” variables in the Variable area (e.g., “ERROR_STATUS11”,
“ERROR_STATUS21”) and double click the “Error report” to assign variables.

[§ Mg MODBUS Master ¥ _MName ‘| Type |
s G & Open MODBUS: 192.168.1.100:502 boo_3 BOOL ~
J [#-*B <2> Read Input Bits (1) [1..3] DINT_1 DINT
B : 3 <4> Read Input Relslers 1][1..5 DINT_2 DINT
E ' DINT_3 DINT
ik B~ a<2> Fread Input Blts[1][1 3] DINT_4 DINT
8 @ +0:boo_1 DINT_5 DINT
—a - @ +1:boo_2 ERROR_STATUST  DINT =
éd P +2: boo 3
= [_g Error report: ERROR_STATUST1 ] ERROR_STATUS11 DINT
E’ 1“8 <4> Read Input Registers (1) [1..5] ERROR_STATUS21  DINT v
= @ +0.1: DINT_1 < | 3
@ +2.3 DINT_2 || Name T I
@ +4.5DINT_3 ‘
@ +6.7:DINT_4 v
[_n +8.9 DINT 5 MODBUS Yariable (%]

@ Error report: EHRDR_STATUSZ1< Symbol -
~-Mg MODBUS Slave X
lERROR_STATUSZl |
| Cancel |

[ERRUR_STATusm ] v X
(%) status { Control B DINT 4 ]
!Error report @ DINT_5
& ERROR_STATUST
& ERROR_STATUS2
O Data exchange g ERROR_STATUST1
— W v
Offset: |V =
| Variables: (all N v
Mask:  [FFF [ Local variables only
o P [] Hide FB instances
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5.4 Connecting the tGW-700 to Expand Modbus RTU Master Ports

If using the Modbus RTU (RS-232/485/422) device to transmit data in a long-distance application area, the
user will normally choose a lower baud rate for better signal quality. But, using this way will cause low
transmission efficiencies. In order to improve this problem, ICP DAS releases the tGW-700 series products
(tiny Modbus TCP to RTU/ASCII gateway) for converting Ethernet/RS-485 signals so that the user can
reduce the RS-485 cable lengths and solve the issue with inefficient communications.

This section will provide a demo program (demo_tgw725.zip) to describe how the Win-GRAF PAC
communicates with LC-103 modules via the tGW-700 gateway (as the figure below).

Win-GRAF PAC

(Modbus TCP Master) . —
Ethernet * ' Rs-232/485/422 M. ki
WinPAC . (OnelP) | == & S —
o gy & & o
™ U — ——

~ Portl - -
XPAC Port2 iR

tGW-700 Series
Modbus TCP to RTU/ASCII
Gateway

QewPAC

5.4.1 Using the tGW-700 Series (Modbus TCP to Modbus RTU/ASCII Gateway)
The tGW-700 module is a Modbus TCP to RTU/ASCII gateway that enables a Modbus TCP host (e.g.,
WP-8xx8) to communicate with serial Modbus RTU/ASCII devices through an Ethernet network, and

eliminates the cable length limitation of legacy serial communication devices. Visit the tGW-700 series
webpage for more information on
http://www.icpdas.com/en/product/guide+Serial__Communication+Gateway+tGW__Modbus__Gateway

tGW-700 series User Manual
http://www.icpdas.com/en/download/show.php?num=2375&nation=US&kind1=&model=&kw=tGW-700
(Refer to Chapter 3 & Chapter 4 to know the way of network setting, testing and web function
configuration for the tGW-700 module.)

Before using the tGW-700, the user must configure its network and COM Port setting:

® Connect the Power Supply and the Host PC ”W

1. Check that the Init/Run switch is in the “Run” position.
..
L X

. §

Pt

o

~—
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2. Connect both the tGW-700 and the Host computer to the same sub-network or the same Ethernet
Switch, and then power on the tGW-700.

Ethernet Cable

Ethernet Cable

+12 to +48 Vpcjack Power Supply (Non-PoE) PoE Power Supply

@ Install the “eSearch Utility”, and then Search and Configure the Network Setting for the tGW-700
http://www.icpdas.com/en/product/guide+Software+Utility_Driver+eSearch__ Utility

. eSearch Utility [ ¥1.1.7, Mar_30, 2015 ] M=
File Server Tools
MName Alias IP Address Sub-net Mask Gateway MA
r tGW-725 I} Tin 10.10.10.100 255.255.255.0 0.0.0.0
D302 ETherO T9Z.T66.T1.9 200200, 10 T9Z.ThE.T.1 [I]I}
DL-302 EtherlQ 192.168.17.25 255.255.0.0 192.168.1.1 oo:
Weh LED NfA 192.168.11.10 255.255.0.0 192.168.1.1 oo:
Weh LED NfA 192.168.17.42 255.255.0.0 192.168.1.1 00
A0 testl 192.168.11.8 255.255.0.0 192.168.1.1 00:
7T186E3 I-7540D 192.168.17.40 255.255.0.0 192.168.17.40 00
ET-F067fPET-706F NA 192.168.17.44 255.255.0.0 192.168.0.1 0o:
svzz201 Compact 2.168.82.100 255.255.0.0 192.168.1.1 8.
< | >
. . f .
M Searct&Sewers CunilguratlunJUDP] | Ie Weh‘J Exit
Statns

Search your tGW-700. Set the tGW-700’s IP / Mask Open the tGW-700 Web Server.

/ Gateway. (Contact your (Note: Both the tGW-700’s and
Network Administrator to PC’s IP addresses must on the
get correct configuration) same sub-network. Refer to

Chapter 4 of the tGW-700 user

Please contact your Network Administrator to get the correct IP, Mask and Gateway addresses. After
completing these settings, click the “OK” button and they will take effect within 2 seconds.

Configure Server (TDF) E|

Server Name : tGW-725

DHCP: |u: OFF j Sub-net Mask : |255.255.255.n Alias: |Tiny
IP Address : 10.10.10.100 Gateway : 0.0.0.0 MAC: |
VWarning!!

Contact your Network Administrator to get correct configuration before any changing! Cancel
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® Web Configuration
You can refer to the tGW-700 user manual (chapter 4) to view the configuration way for all features. The

following will describe the COM Port setting.

1. Enter the tGW-700’s IP address on the web browser. (Note: It must on the same sub-network with
your PC’s IP).

2. Enter the password (the factory default password is “admin”).

' e Tiny Gatewsay b4

[ 10.10.10.100 [y 1)

0?‘% Tiny Modbus Gateway (tGW-72x)

N Home | Porti | Port2 | Network | Fifter | Monitor | Password | Logout

| »

The system is logged out.
To enter the web configuration, please type password in the following field.

Login password |l Nl A ) Submit

Note: This web configuration requires JavaScript enabled in your browser (Firefox, IE...).
If the web configuration does not work, please check the JavaScript settings first.

When using IE, please disable its cache as follows.
Menu items: Tools / Internet Options... / General / Temporary Internet Files / Settings... /
Every visit to the page

-

Copyright © 2010 ICP DAS Co., Lid. All rights reserved.

3. After logging in, the main page (Home) will display the current port setting. The user can also click
“Portl” or “Port2” tab to modify the settings.

Tiny Modbus Gateway (tGW-72x)

Home | Port1 | Pori2 | Network | Filter | Monitor | Password | Logout

System Timeout

OFF (Network Watchdog, Seconds) 300
Current port settings:
PortSettings | Potl | Port 2
Baud Rate (bps) 9600 9600
Data Size (bits) 8 8
None None
Stop Bits (bits) 1 1
Modbus Profocol RTU RTU
Slave Timeout (ms) 300
Char Timeout (bytes) 4
Silent Time {ms) 0
Read Cache (ms) 980
Local TCP Port
TCP Timeout (Seconds) 180
L T I N
Server
Remote Server IP -
Remote TCP Port -
RTU Virtual ID -
TCP Slave ID -
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5.4.2 Connecting the tGW-700 Series and the LC-103 module (1 DI, 3 Relay)

In this section, we provide a demo project (demo_tgw725.zip) to describe how the Win-GRAF PAC
communicates with LC-103 modules via the tGW-725 (the Modbus TCP to Modbus RTU/ASCII gateway
with two RS-285 ports). You can run the Win-GRAF Workbench and click "File = Add Existing Project >
From Zip..." to open this project in the Win-GRAF PAC CD (CD-ROM: \Napdos\Win-GRAF\demo-project).

The LC-103 is an easy-to-use lighting control module that supports the Modbus RTU protocol and

provides 1 channel for digital input and 3 channels for relay output. Before using this module, set its ID No.
depends on your application needs, for example, if the required ID is "1", simply adjust the rotary switch
to “1" at the bottom of the module. Visit the LC-103 webpage for more detailed information:
http://www.icpdas.com/en/product/LC-103H

==y [yt
-~ : The LC series module user manual:
a%';:.—f S http://www.icpdas.com/en/downl
S oad/show.php?num=596&model=
LC-103H/

Demo Project Description: (Refer to Section 5.2 to know how to create this project.)

1. Click the “Open Fieldbus Configuration” tool button to open the “lO Drivers” window.

S H 4 Qg X o9 = HzIedE i & %A
Work=space 10 Drivers *

2l demo_tgw725 E Mg MODEBUS Master A 5F MName | Type
i YT S DT (B 7Y 0 p=n MODELIS: 10.10.10.100:502 {3} Global variables  ~
[ Programs 1 *B <15 Write Coil Bits [11]1..3] Slave1_DOO BOOL

“HE] Main 8 @ +0: Slavel_DOO Slavel DO1 BOOL
[ watch [for debugging) || — = +1: Slavel DO Slavel DO BOOL
&R Soft Scope ﬁ & +2 Slavel_D0O2 Slavel_DOO BOOL
= Initial walues @ Success counter tmp_counter Slave? DO BOOL
%4 Binding Canfiguration E O Fail counter: Fail_counter Slavel DO2 BOOL
g Global defines 25 “B <15 Write Cail Bits [3)1[1..3] trmp_counter DINT
il Wariables @+ Slaved DOD fail_counter DINT
B Types B+ 2 +1: Slaved_DO1 trmp_counterl  DINT
[ (&l Projects) = +2 Slaved DO2 fail_counter] DINT
O Success counter tmp_counter3 Slaved_DoOO BOOL
& _Fail counter: fail_counterd Slave3_DON BOOL
u; Open MODBUS: 10.10.10.100:503 ] Slaved_DoO2 BOOL
“B <15 ‘Write Cail Bits [21[1..3] trmp_counter3  DINT
: bl Clawad BOO - fail_counter3 DIMNT s
Request | Slave/Unit | Addiess | Mbltem | Activation | Pe ¢ 3
<183 Wwrite Cail Bits 1 1 3 OnChange —
M ame | Yalue
< »
4 » kdain “Wariables 10 Drivers

On the screen, the "Open MODBUS: 10.10.10.100:502 / Open MODBUS: 10.10.10.100:503" means that
the tGW-725’s IP address is "10.10.10.100" and using two COM ports (RS-485) No. - "502“ and "503". And,
there are two LC-103 modules (Slave ID = "1" and "3") connected to its COM1 and one LC-103 connected
to the COM2 (Slave ID = 2). The following will describe the configuration way of each Modbus Master
Request one-by-one.
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2. Mouse double-click the first data block under the COM1 (Port = 502) to view this Modbus Master
request. In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the
LC-103 (Slave ID = 1) via the tGW-725's COML1 (Port = 502). As the figure below, the "Operation" is
set to "Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

10 Drivers * | HEL A
E Mg MODBUS Master A F Mame | Type
o 2 Open MODBUS: 10.10.10.100:502 ﬁ Global variables -~
s Slave1_DOO BOOL
g &+ Slawe1_DO0 Slave1_DOT BOOL
3 @ +1: Slavel_DO1 Slavel_DOZ2  BOOL
= & +2: Slavel_DO2 Slavel? _DOO BOOL
g O Success counter: trp_counter Slavel DO BOOL
& Fail counter: fail_courter Slavel DO2 BOOL
25 B <15 “Write Coil Bits [3][1..3] tmp_counter DIMT
& +0: Slave3_DO0 fail_counter DIMT
B = +1: Slave3_DON tmp_counter?  DIMT
= +2 Slave3_DOZ fail_counterl DIMT
I L Surcess counber tmn counberd b S|a\r53_DOI:| BOOL
Syrbal | Dperation | Drfset) Mask | Storage | Rang Slave3_DO1 BOCL
Slawel1_D0O0 Data exchange 1] FFFF  Default ~ Slaved DOZ BOOL
Slawel_DO1 Data exchange 1 FFFF  Default tmp_counterd DINT
Slawvel_DOZ2 Data exchange 2 ) FFFF Defalt fail_counter3 DINT
brnp_counter Success counter 1] FFFF  Defalt F3 3
fail_counter Fail counter 1] FFFF  Default N
~ . e | Walue
4k bezin “Wariables 10 Drivers

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address).

MODEBDS Master Eequest _

Request _
Description: || | =
——
SlaveUnit: The Net-ID (e.g., “1” ) of the

Slave device (i.e., LC-103).

MODEUS Fequest

<5 Write single coil bik ”
<6 Write single holding reqister

A E e Weiks Ueldim s Fmmicbmie—

Write DO data.

Drata block,
Base address:
Hb erms: Start from addr. 1 and
Mb items: .
write three data.
Ackivation
) Periodic: | ms ||:| |
O on call (on_errar)
on ch  —— .
IR Write only when data changed.
Misc,
Tirneout: -3':":":' ms
An exception occurs if no
Mb brials: respond for 3000 ms.
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3. Mouse double-click the 2nd data block under the COM1 (Port = 502) to view this Modbus Master
request. In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the
LC-103 (Slave ID = 3) via the tGW-725's COML1 (Port = 502). As the figure below, the "Operation" is
set to "Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

E *B <15 wiite Coil Bitz (1) [1..3] A 5F Mame | Tupe
= @ +0 Slavel_DODO ot Global variables ~
1 3 +1: Slavel_DOT Slave1_DOO BOOL
8 @ +2 Slavel_DOZ Slavel DO BOOL
= O Success counter: tmp_counter Slawvel DO2 BOOL
B = Fail counter: Fail_counter Slave2_DOO BOOL
F 8=1 15 Wwiite Coil Bits (3] [1..3] Slave?_D07 BOOL
2+ Slaved_DO0O Slavel DO2 BOOL
&5 B2 +1: Slaved D01 tmp_counter  DINT
= +2 Slave3_DO2 fail_counter DIMT
B+ O Success counter: tmp_counter3 tmp_counterl  DINT
1 Fail counter: fail_counter3 fail_counterl DIMT
. 2. (nen MODALS- 1010 1010050 s Slaves DO BOOL
Symbal | Operation TEIff&eq M azk | Storage | Rang Slave3 DO BOOL
Slave3_D0O0 Data exchange 0 FFFF  Default » Slave3d_DO2 BOoOL
Slave3_DOT Data exchange 1 FFFF  Default trmp_counterd  DINT
Slave3_DO2 Data exchange 2 FFFF  Default fail_counter3 DIMT
trip_counterd Success counter 1] FFFF  Default ¢ 5
fail_counter3 Fail counter 1] FFFF  Default N
. $ arne | Walue
4 ¥ | bain,  Marables | 10 Drivers

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value
plus 1 (Base address).

HMODEUE Master Request

Requesk _
Description: | | =
Slave/Unit: 3 *\ The Net-ID (e.g., “3” ) of the

Slave device (i.e., LC-103).

MODELS Request

<5 Write single coil bit
<hz= Wite single holding register

E

1 Mhiks Qoldine Rocickees N \Write DO data.

[raka block.

Base address: -

o Ty Start from addr. 1 and

B write three data.
Ackivation

() Perindic: | ms ||:| |

O on cal {on errar)

(®) On change @ Write only when data changed.

Misc.
Timeout: 3000 ms ] ]
An exception occurs if no
Mb trials: |:| respond for 3000 ms.
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4. Mouse double-click the data block under the COM2 (Port = 503) to view this Modbus Master request.
In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the LC-103
(Slave ID = 2) via the tGW-725‘s COM2 (Port = 503). As the figure below, the "Operation" is set to
"Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

10 Drivers *
E 2 +1: Slavel_DON
a2 o +2Z Slavel_DO2Z
L, O Success counter tmp_counter
E O Fail counter: fail_counter
= “B <15 Wiite Coil Bitz [3][1..3]
E o +0: Slavez DOO
& +1: Slaved DO
g O +2 Slaved D02
25 O Success caounter bmp_counterd
& Fail counter: fail_counterd
a & Open MODBUS: 10.10.10.100:503
] te 3[2]1..9]

bl

Suymbol | Operation

| Offset | Mask | Storage | Rang
Slave2 _DO0D [Data exchange 0 FFFF  Default
Slave2_D0O1 [ata exchange 1 FFFF  Drefault
Slave2 DOZ2 [ata exchange 2 JFFFF  Default
tmp_counter Success counker 1] FFFF  Default
fail_counterl Fail counter 1] FFFF  Default
£

4 bAzin “Wariables 10 Drivers

M ame

| LI
“F Mame | Type
it Global variables ~
Slave1_DOO BOOL
Slavel DO BOOL
Slave1_DO2 BOOL
SlaveZ_DOO BOOL
SlaveZ DO BOOL
SlaveZ_DO2 BOOL
tmp_counter DIMT
fail_counter DIMT
tmp_counter?  DINT
fail_counter DINT
Slave3_DOO BOOL
Slave3_ DO BOOL
Slaved_DCr2 BOOL
tmp_counterd  DINT
fail_counter3 DINT s
£ >
| Walue

Note: The “Offset” value starts at “0” and the Modbus address of variable is equal to the “Offset” value

plus 1 (Base address).

MODEDSE Master Eequest

Requesk

Description: |

Slave/Unit:

MODELS Request

The Net-ID (e.g., “2” ) of the
Slave device (i.e., LC-103).

<5 Write single coil bit
«<h= Write single halding reqister

)

Write DO data.

[raka block,

Base address:

L
b items:

Start from addr. 1 and
write three data.

Ackivation
() Perindic: | | ms |EI
() on call (o0 Error

{(#) on change @

Write only when data changed.

Misc,

Tirmeouk: 3000 ms

o ¢
b Erials: I:I

An exception occurs if no
respond for 3000 ms.
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5.4.3 Test the Demo Project (demo_tgw725.zip)

Before testing this demo project, download it to your Win-GRAF PAC. (If you're not familiar with it, refer
to Section 2.3.4 and Section 2.3.5.)

The Hardware Wiring:

WP-8xx8 RS-408 tGW-700 Series
(192.168.30.21:502) EthernetSwitch Modbus TCP to RTU/ASCII Gateway o, ,..f,..,
Ethernet Y Portl & 3 T
(10.10.10.100) | . . (502) T g
— Rs-485 ID=1 ID=3
Ao pa ,f{ Port2 LC-103
? (503) .

(9600,8,n,1)

After connecting with the Win-GRAF PAC, double-click on any DO variable and set it as "TRUE" in the “IO
Drivers” window. If the write operation is successful, then the "tmp_counter" value will add "1".

S v 4 Qe X s 9 o g % AR Gy (AR EE LR N
Workspace Qooo [ Drivers]
g [ demo_tgw725 [StaAp.___ E = Mg MODBUS Master -~
----- (3 Exceplion programs o - Dpen MODBUS: 10.10.10.100:502
- Programs E-*B <15 Wwite Coil Bits (17 [1..3]
j (- “HE] Main B o @+ Slavel_DO0O=TRUE
EI 3 ‘whatch [for debugging) || |-= +1: Slavel_D0O1 =TRUE
o &% Soft Scope |-= +2 Slavel_D0O2 =TRUE
= Initial values g ¢\ Success counter: tmp_counter = 4
%3 Binding Configuration ------ 3 Fail counter: fail_counter =0
g Global defines 25 =B <15 ‘Wiite Coil Bits (3] [1..3] e ———— "
o} Warisbles {-= +0: Slaved_DOO = TRUE | Slaves DOO &
e [y T‘I'JFIES EJ' ...... = | TEIE ‘ | 1)
------- [ [All Projects) - | N
[—I:I Success counter tmp_counterd = 2 ] [ FALSE ] (0]
------ 2 Fail counter: fail_counterd =0
Elﬁx Open MODBUS, 101010100503 ] [ ButLack ]
B <15 Write Coil Bitz [2][1..3]
""" =] [ ButUnlock ] W
...... D
...... D “w
Sumbol | Operation | Offset | Mask | Storage | Range (Low) | Riange [High) | Signal [Low]
Slawes_DO0=TRUE  Data exchange i] FFFF  Diefault
< | >

4 » heain “Wariables 10 Drivers

Note: When the Win-GRAF PAC boots up, it will send the Modbus request to the Modbus Slave device.
So, you can see the "tmp_counter" value starts at "1" means that write data is successfully.
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Chapter 6 Retain Variable and Data Storage

Retain variables are used to protect important data. The system can retain the latest variable data
during an unexpected power failure. Win-GRAF Driver v1.09 has supported to add RETAIN variables in
the Variables window. In addition, the chapter describes a demo program to save RETAIN variables data
to afile and then load the settings manually.

Note:
® To avoid internal data conflict, do not use both RETAIN variables and functions in the same project.

Otherwise, functions that describe in Section 6.1 and 6.2 will invalid.
® Using great amount of RETAIN variables will cause the lower performance of the system due to
access data to a disk frequently.

Add RETAIN variables

In the Variables window, right-click on RETAIN variables and click Add Variable to add a RETAIN variable.
Next, set the name and type for the variable and press Enter.

W& Vin-GRAF - Retain_variable
File Edit View Insert Project Too Nindow Help

@3l o (D)oo A faheAE 5, BRA
Workspace Variables
2l Retain_variable “F Mame | Type | Diirn, | Attrib. | Sub. | It v alue
[ Exception programs 24 Global varighles
[ Programs ™ 1 RETAIN variables > |
= Main Retam_Bour Boor N7 9 Unde
[ “wWatch [for debugging) Retain_DINT DINT
¥ Soft Scope Retain_REAL REAL
== Iitial values Retain_INT INT
%4 Einding Configuration Retain LEEAL LREAL
: 0-Global defines [ Newvar BooL ||
=~ 78 pOnBadindex -
3 (& Projects) P8 pOnDivZero -
_1 pShutDown Cancel Sorting
_] pStartup
+M Enable Changes Space
i AddVariable Ins
Add Multi Val'i&es...
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Test RETAIN variables

Download the project to Win-GRAF PAC and change variable data online. If the setting is correct, the last

data before rebooting the PAC will be restored.

FAN= B AR x

Workspace
[* Retain_variable [RUN]

1 Exception programs

1 Pragrams
] Main

[ ‘watch [for debugging]
&R Soft Scope

= Initial walues

!!& Binding Configuration

jg Global defines

'ﬁj‘ W ariahbles

=y 2 S NS A B gl (9 e A RUN imhewndd

Ogo0 [Variables]

I Mame | Value | Type | Dim. | Attrib. | Syb.
fa} Global variables
|=l RETAIN variables

Retain_BOOL TRUE BOOL O

Retain_DINT 2147483647 DINT O

Retain_REAL 6563.249023 REAL |

Retain_IMT 32767 INT |

Retain LREAL 3R597 246876 LREAL O

Retain_STRING ‘abcd12345 STRING(255) ]
_1 Main K

Read/Write the RETAIN variable from/to a file

Copy the "Retain_Test.zip" project from the shipping CD (\Napdos\Win-GRAF\demo-project) to a PC,
and restore the project to Win-GRAF. The chapter describes F_SAVERETAIN and F_LOADRETAIN
functions to read/write RETAIN variables.

F_SAVERETAIN (PATH)

Save RETAIN variable data to a file at the specified path manually.

F_LOADERETAIN (PATH)

Read RETAIN variable data from a file at the specified path.

Note:

® F_SAVERETAIN and F_LOADRETAIN will not automatically create a folder if it does not exist. It is
recommended to manually create the folder in the \System_Disk or the new folder may be

automatically removed after rebooting.

® The project that added RETAIN variables and completed, users can modify the variable name but do

not change the data type or numbers. Otherwise, Win-GRAF unable to load the file due to data

mismatch with original data.

Variables:

In the example program, Load_Path and Save_Path variables are used to specify the file name and the

location to load or save the file. First, add a folder named "Retain folder" in the System_Disk folder of

the PAC.

Workspace
2l Retain_Test
|1 Esception programs
1 Programsz
& Main
“ET| Retain_“ariable
[ "W atch [for debuaging)
¥ Soft Scope
= Initial values
!!& Binding Configuration

Variables
I Mame | Type | Do | & | Syb. | Init value
o} Global variables
Save ol W]
Load_Path STRING{255) [l "System_Disk\Retain folder\Test Retain’
Save Path STRING{255) [] "System Disk\Retain folder\Test Retain’
Load BO0L ]
IsSaved BOOL ]
IsLoaded BOOL ]
[=l RETAIN variables
Retain_BOOL BOOL O
Retain_DINT  DINT O

_1 Main
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ST Program:
Double click "Retain_Variable" to display the window.

Workspace
=3 Retain_Test « IF Save = true Then g
..... [ Exception programs ' IsSaved i F_SAVEREIRIN( Save FPath }:
£--[d Programs F Save T falsss
[ [ Y ey (Er_TES
= IF Load = trus Then
= [j W Ao = "‘; IsLoaded := F_LORDRETAIN( Load Path );
i T Soft Scope — Load := false;
------- =4 Initial values tMl|  END IF:
------- %4 Binding Configuration B
------- g Global defines %
------- ‘[ﬁ Wariables is
....... B Types -
------- [ [Nl Projects)
ST Program

IF Save =true Then
IsSaved := F_SAVERETAIN( Save_Path );
Save := false;

END_IF;

IF Load = true Then
IsLoaded := F_LOADRETAIN( Load_Path );
Load := false;

END_IF;

Description

When Load is set to true,

1) Win-GRAF will read data from the specified path and file, e.g., "\System_Disk\Retain folder\Test
Retain', and updates RETAIN variables data.

2) If the load process is successful, the "IsLoaded" will be set to true.
(Otherwise, it will be set to false)

3) Next, set "Load" to false to avoid Win-GRAF frequently read the disk causes the lower
performance of the PAC.

When Save is set to true,

1) Win-GRAF will save RETAIN variable data to the specified path and file.

2) If the save process is successful, the "IsSaved” will be set to true.
(Otherwise, it will be set to false)

3) Next, set "Save " to false to avoid Win-GRAF frequently read the disk causes the lower
performance of the PAC.
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6.1 Using the RETAIN_xxx Function

Win-GRAF Driver v1.09 has supported to add RETAIN variables in the Variables window, refer to the
previous section for more information.

This chapter lists the way to use the "RETAIN_ARY", "RETAIN_FLAG_CLR”, "RETAIN_FLAG_GET",
"RETAIN_FLAG_SET"and "RETAIN_VAR" Functions. The Win-GRAF PACs are built-in the Retain memory
for users to store the retain variable data that will not lose due to the PAC shutdown and can retain the
last value at the next time reboot.

Refer to Section 1.2.3 Library Manager for more information about functions.

We Library Manager - ICP DAS - XP-WP-VP - O >
File ‘Wizard Help

Function and FBs  [/0s  Profiles AS Typesz

FRetain_Ary (* Eetain an acray variable *) -
ERetain_Flag Clr (* Clear the retain flag *)
FRetain_Flag Get (* Get the state of the retadn flag *)
ERetain_Flag Set (* Zet the retain flag . *)

WVRE_INFUT
Hams : RNY;
43-\4-\4]_ ] LLINL,
END VAR
WVRE_OUTFUT
¢ = BOOL;
END VAR

In the shipping CD (\Napdos\Win-GRAF\demo-project), you can find the demo project for this chapter
(demo_retain.zip), please refer to Chapter 12 to restore this project (Execute File> Add Existing Project >
From Zip) and set the current IP address of your PAC.

Note: Function "Retain_Var()" or Retain_Ary() can only be used in the first PAC Cycle or in the Cycle
that performs the On-line Change. If use them in other Cycle, it will return "FALSE". If the Retain
Variable has not assigned any initial value and the PAC calls the Function, the return value is not
meaningful; users need to assign appropriate initial values to all Retain Variables at least once.

ST Program:
This demo uses Function Retain_Var() and Retain_Ary().

(* "on_line_change_cycle" is declared as DINT
(nonezero means it is in the cycle just after doing on line change).
"retain_done" is declared as BOOL and inited as FALSE.
"tmp_bool" is declared as BOOL.

*)
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on_line_change_cycle := GetSysinfo (_SYSINFO_CHANGE_CYCLE) ;

if (retain_done = FALSE) or (on_line_change_cycle <> 0) then
retain_done := TRUE ; (* just do it one time *)
tmp_bool := Retain_Var ( DINT_1, 1) ; (* retain a DINT variable *)
tmp_bool := Retain_Var ( DINT_2, 2);
tmp_bool := Retain_Var ( REAL_1, 3); (* retain a REAL variable *)
tmp_bool := Retain_Var (BOOL 1, 4); (* retain a BOOL variable *)
tmp_bool := Retain_Var (BOOL_2, 5);

(* retain 10 elements of an INT array variable at retain addr starting at 6. *)

tmp_bool := Retain_Ary ( INT_ARY, 6, 10);

(* retain 20 elements of a REAL array variable at retain addr starting at 16. *)

tmp_bool := Retain_Ary ( REAL_ARY, 16, 20);

tmp_bool := Retain_Var ( DINT_3, 36) ;

(* 64-bit variable can use only addr from 10,001 to 12,000 *)

tmp_bool := Retain_Var ( LINT_1 , 10001) ; (* retain a LINT variable (64-bit) *)

tmp_bool := Retain_Var ( LREAL_1, 10002) ; (* retain a LREAL variable (64-bit) *)
end_if ;

You can check or set variables in the "Variables" window. If you are not familiar with the way of the
variable declaration, please refer to Section 2.2.2 and Section 2.3.1.

¥ MName /| Type | Dim. | Attib. | Syb. | Initvalue | User.. | Tag | De
=1 fa} Global variables 25|
BOOL_1 BOOL ]
BOOL 2 BOOL ]
DINT _1 DINT L]
DINT 2 DINT ]
DINT 3 DINT ]
INT_ARY INT [0.9] ]
LINT 1 LINT ]
LREAL 1 LREAL O =
on_line_change_cycle  DINT ]
REAL 1 REAL ]
REAL_ARY REAL []
retain_done BOOL ]
tmp_bool BOOL ] |
< | >
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6.1.1 RETAIN_VAR (Retain a Variable)

RETAIN_VAR
[(Name QO Tips:
[1Addr Press “F1” key to see more details.

Name:

A variable name (DO NOT use Array variable or String).

Variable type can be BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT, DWORD, REAL, TIME,
LINT or LREAL.

Addr:
Data Type: DINT. The address number for retaining the variable, can be 1 to 12,000.

Q:
Data Type: BOOL. TRUE: Ok; FALSE: Error.

Note:

1.

One Addr can accept only one variable (or one element of the array).
DO NOT assign the same Addr to two variables (or more), or the Retain Value will be wrong.

64-bit data type (LINT or LREAL) can use only the Addr No. from 10,001 to 12,000.

Other data type (BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT, DWORD, REAL or TIME)
can use the Addr No. from 1 to 12,000.
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6.1.2 RETAIN_ARY (Retain an Array Variable)

RETAIN_ARY
[Name][] Q[
[{Addr Press “F1” key to see more details.
[{Num
Name[]:

An ARRAY variable name (DO NOT use String).
Variable type can be BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT, DWORD, REAL, TIME,
LINT or LREAL.

Addr:
Data Type: DINT. The starting address number for retaining the array variable; can be 1 to 12,000.

Num:

Data Type: DINT. The amount of elements in the Array variable to be retained.

For example:

If there are 100 elements in an Array variable, set "Num" to "1 to 100" is correct, but if set it more
than 100 that is not correct.

If there are 5 elements in an Array variable, set "Num" to "1 to 5" is correct, but if set it more than 5
that is not correct.

Q:
Data Type: BOOL. TRUE: Ok; FALSE: Error.

Note:
1. One Addr can accept only one variable (or one element of array).
DO NOT assign the same Addr to two variables (or more), or the Retain Value will be wrong.

2. 64-bit data type (LINT or LREAL) can use only the Addr No. from 10,001 to 12,000.

3. Other data type (BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT, DWORD, REAL or TIME)
can use the Addr No. from 1 to 12,000.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 6-7



6.1.3 RETAIN_FLAG_SET/GET/CLR (Set/Get/Clear the Retain Flag)

How to Use:

The "Retain Flag" is a flag (TRUE/FALSE) stored by users in the retain memory. Users can set this retain
flag to indicate "All retain data has been assigned a proper value before". When a PAC starts without
setting a proper value to retain variable before, the data of the retain variable read from the retain
memory is not correct (it is normally a strange value). So users have to assign proper value to all retain
variable at least once to let the application work well. Then after user can call the "Retain_Flag_Set()" to
set the retain flag. It means "All retain data has been assigned a proper value".

To get the state of the Retain Flag, please call "Retain_Flag_Get()".

To clear the state of the Retain Flag, please call "Retain_Flag_Clr()".

ST Program:

(* "on_line_change_cycle" is declared as DINT
(nonezero means it is in the cycle just after doing on line change) .
"retain_done" is declared as BOOL and inited as FALSE .
"tmp_bool", "retain_flag" and "to_set_flag" are declared as BOOL.

*)
on_line_change cycle := GetSysinfo (_SYSINFO_CHANGE_CYCLE) ;

if (retain_done = FALSE) or (on_line_change_cycle <> 0) then
retain_done := TRUE ; (* just do it one time *)
tmp_bool := Retain_Var( DINT_1, 1) ; (* retain a DINT variable *)
tmp_bool := Retain_Var( DINT_2, 2);
tmp_bool := Retain_Var( REAL_1, 3); (* retain a REAL variable *)
tmp_bool := Retain_Var( BOOL 1, 4); (* retain a BOOL variable *)

(* ... After doing all the Retain Functions ... *)

retain_flag := Retain_Flag_Get();

if (retain_flag = FALSE) then
(*If Retain variable does not set up any proper value, you can do some proper operation here. *)
(*...%)

end_if;
end_if;

(* When all Retain variables are assigned proper values,
remember to set the "to_set_flag" to "TRUE" for calling "Retain_Flag_Set() once,
so that, when next time you use the "Retain_Flag_Get()", it can return "TRUE".
*)
if (to_set_flag = TRUE) then
to_set flag := FALSE ;
tmp_bool := Retain_Flag_Set() ;
end_if ;
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LD Program:
(Press “F1” key to view the description of setting.)

RETAIN_FLAG_SET: Set the retain flag.

to_=et_flag
| R [ERETAN FLAG SETG] |
to_zet_flag
| R2 R I ST Program:
if to_set flag then
to_set_flag := FALSE ;
Q: Data Type: BOOL. Always return TRUE. TMP_BOOL := Retain_Flag_Set() :
end_if ;

RETAIN_FLAG_GET: Get the state of the retain flag.

s

retain_flag
r1 |[E RETAIN FLae GET o] |

ST Program:
Q. Data Type BOOL retain_flag = Retain_FIag_Get() ;
“TRUE": flag is set;

“FALSE”: flag is not set.

RETAIN_FLAG_CLR: Clear the retain flag.

to_clr_flag
| R [ERETAIN FLAG CLR ] |
to_clr_flag
R2 R |
B ST Program:
if to_clr_flag then
to_clr_flag := FALSE ;
Q: Data Type: BOOL. Always return TRUE. TMP_BOOL := Retain_Flag_Clr() ;
end_if;
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6.2 Save RETAIN Variables and Data to a File

Refer to Chapter 6 to save RETAIN variables data with the new way or using the following demo project
(demo_wp5_retain.zip) to save RETAIN variables and data to the file in the \System_disk\Win-GRAF\.

In the shipping CD (\Napdos\Win-GRAF\demo-project), you can find the demo project for this section
(demo_wp5_retain.zip), please refer to Chapter 12 to restore this project (Execute File> Add Existing
Project > From Zip) and set the current IP address of your PAC.

This project includes an ST main program (Main) and three ST sub-programs (load_retain, save_retain
and Go_retain).

{7 Win-GRAF - demo_wp5_retain (=153
File Edit View Insert Project Tools Window Help
Hd= g as % Oil&EWEe AR g & BA
Workspace Main X I
1)) demo_wp5_retain o The "demo_wpS_retain” project has the following A7 Name | Type | Dim. | Attt
3 ; 3 default value . Please set your own proper initial value. _)A
o oo { MAX VAR REAL 100 it b in REAL iabl ) m lobalyarictles
; 2 ) L g Hax . nt t AL var
'ﬁ'J Main THEN XVAR # { a\' armoun mi r? a:!.n jaLl es) MAX_VAR_REAL DINT R
.0 joad retain (Get retai = MAX VAR OTHER : 100 (Max. amount for retain integer+Bool+Tir MAX VAR OTHER DINT R
u" i ¢ = Dim of REAL VAR now and REAL VAR old : 100 { [0..99] ) - —
2 o X T —
T8 save_retain ["Savere... §| & Dim of OTHER VAR now and OTHER VAR old : 100 ( [0..99] ) REAL VAR now  REAL [0..99]
8 Go_retain [“implement ., REAL_VAR_old REAL [0..99]
-~ Watch [for debugging) b11 The bigger value of the MAX VAR REAL and MAX VAR OTHER, - OTHER_VAR_now DINT [0.99] &
&8 SoftScope the bigger PAC cycle time will be . < >
=4 Initial values So it is better to decalre just fine value for the e s o
= MAX VAR REAL and MAX VAR OTHER . = O3 A
3 NewSpyl - - = = [ (Project)
%4 Binding Configuration X X X 2 Ad d
Sq Global defines This project decalres the following variables for demo I | Yance
‘,g Z purpose only. Please re-declare your own variables. 7 [ Arithmetic
tﬁ Variables =
& [ Amays
B Types My REAL 00 ~ My REAL 07 (type : REAL) @ GF AS-nterface
e ot (e G s
V. ~ 1y type : -
!va_T-iv.\z.: nn -~ '.!vv_’l'iw.c.v_v NE {+rma « TTURY b s “-J B°°|eans ~ = M
< > < »| Blocks Sovlist | Define | ENUM
|4 | Main " Newspyt | Varisbles | Go retain
Build X
{4 »| Build Cross references Runtime Call stack I Breakpoints Digital sampling trace Prompt | HMI
Ready OffLine 192.168.71.19:502 A 0,0 132x18 0,0 100% 4%

Limitation :

This project is not good at handling Retain variables which value changes frequently. For example, value
changed about every second or every minute. That is because these retain values of this project are
saved within files in the \System_Disk. The file operations in it consume more CPU time, which will slow
down the PAC performance if retain value changed frequently.

The "demo_wp5_retain" project has the following default values. Please set your own proper initial
values.

MAX_VAR_REAL: 100 (Max. amount for retaining REAL variables)

MAX_VAR_OTHER: 100 (Max. amount for retaining integer+Bool+Timer variables)

Dim of REAL_VAR_now and REAL_VAR_old: 100 ([0..99], the same as the value "MAX_VAR_REAL")
Dim of OTHER_VAR_now and OTHER_VAR_old: 100 ([0..99], the same as the value "MAX_VAR_OTHER")

Note: The bigger the value of the MAX_VAR_REAL and MAX_VAR_OTHER, the larger the PAC cycle time
will be. So it is better to declare just fine value for the MAX_VAR_REAL and MAX_VAR_OTHER.
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This project declares the following variables for demo purpose only. Please re-declare your own
variables.

My_REAL_00 ~ My _REAL_07 (Data Type: REAL)
My _DINT_00 ~ My _DINT_05 (Data Type: DINT)
My_BOOL_00 ~ My_BOOL_02 (Data Type: BOOL)
My_Timer_00 ~ My_Timer_05 (Data Type: TIME)

You can see more variables in the "Variables" window.

Variables BV X
7 Name | Type | Dim. | Attrib. | Syb. | Init value || | Description
1 a opa arlapie :
MAX_VAR_REAL DINT Read Only 100 P Mas. amount of REAL variables
MAK VAR OTHER  DINT Read O 100 The “Dim.” must Max. amount of (Integer + Bool + Timer) vai
REAL VAR _now REAL [0.99] be the same. Dim must = MAX_VAR_REAL
REAL VAR old REAL [0..99] O Dim must = MAX_VAR_REAL
OTHER_VAR_now  DINT [0-99] O Dim must = MAX_VAR_OTHER
OTHER_VAR_old DINT [0..99] O Dim rmust = MAX_VAR_OTHER
File_Path1 STRI-NG(Bd) [ | 'System_Disk\W\in-GRAF\retain_real.txt'
File_Path2 STRING(B4) [ | 'System_Disk\W\in-GRAF\retain_other.txt'
My _REAL_00 REAL O -
My REAL 01 REAL O
My REAL 02 REAL O The directory and files for all Retain variables.
My REAL 03 REAL O
My _REAL_04 REAL O v
< >

"Go_retain" sub-program is used to do the retain operation. Remember to modify this sub-program.
There are 4 sections should to be modified in it. Please search "Add your REAL variables for retain here"
and "Add your integer, BOOL, Timer variables for retain here", and depend on your re-declared variables
to modify your "Go_retain" sub-program.

(* Add your REAL variables for retain here *)
(* *)
My_REAL_00 := REAL_VAR_now[0] ;
My_REAL_01 := REAL_VAR_now[1] ;
My_REAL_02 := REAL_VAR_now[2] ;
My_REAL_03 := REAL_VAR_now[3] ;

My _REAL_04 := REAL_VAR_now[4] ;
My_REAL_05 := REAL_VAR_now[5] ;
My_REAL_06 := REAL_VAR_now[6] ;
My_REAL_07 := REAL_VAR_now[7] ;

(* *)

(* Add your integer, BOOL, Timer variables for retain here *)
(F e *)
My DINT_00 := OTHER_VAR_now|0] ;
My DINT_01 := OTHER_VAR_now[1];
My DINT_02 := OTHER_VAR_now|[2] ;
My DINT_03 := OTHER_VAR_now[3];
My DINT_04 := OTHER_VAR_now[4];
My DINT_05 := OTHER_VAR_now([5] ;
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My BOOL_00 := Any_to_BOOL( OTHER_VAR_now[6] ) ;
My_BOOL_01 := Any_to_BOOL( OTHER_VAR_now[7] ) ;
My_BOOL_02 := Any_to_BOOL( OTHER_VAR_now[8] ) ;

My_Timer_00 := Any_to_TIME( OTHER_VAR_now[9] ) ;
My_Timer_01 := Any_to_TIME( OTHER_VAR_now[10] );
My_Timer_02 := Any_to_TIME( OTHER_VAR_now[11] );
My_Timer_03 := Any_to_TIME( OTHER_VAR_now[12] ) ;
My _Timer_04 := Any_to_TIME( OTHER_VAR_now[13] ) ;
My _Timer_05 := Any_to_TIME( OTHER_VAR_now[14] ) ;
(¥ ceeeereeerrrrnnrereerereesesese s nnnnnnreeees *)

(* Add your REAL variables for retain here *)
(* *)
REAL_VAR_now[0] := My REAL 00;
REAL_VAR_now[1] := My_REAL_01;
REAL_VAR_now[2] := My_REAL 02 ;
REAL_VAR_now[3] := My REAL 03;
REAL_VAR_now[4] := My REAL 04 ;
REAL_VAR_now[5] := My _REAL 05 ;
REAL_VAR_now[6] := My REAL 06 ;
REAL_VAR_now[7] := My_REAL 07 ;

(* *)

(* Add your integer, BOOL, Timer variables for retain here *)
(¥ cererrrrrrrrrrrrrrrerereere e e ee e e e e e e e e e e e e eeens *)

OTHER_VAR_now|[0] := My DINT_00;

OTHER_VAR_now[1] := My DINT_01;

OTHER_VAR_now[2] := My DINT_02;

OTHER_VAR_now[3] := My_DINT_03;

OTHER_VAR_now[4] := My_DINT 04 ;

OTHER_VAR_now[5] := My DINT_05;

OTHER_VAR_now([6] := Any_to_DINT( My _BOOL 00);
OTHER_VAR_now[7] := Any_to DINT(My BOOL_01);
OTHER_VAR_now[8] :=Any_to DINT( My BOOL_02);

OTHER_VAR_now[9] := Any_to DINT(My_Timer_00);
OTHER_VAR_now[10] := Any_to_DINT( My_Timer_01);
OTHER_VAR _now[11] := Any_to_DINT( My_Timer_02 ) ;
OTHER_VAR _now[12] := Any_to_DINT( My_Timer_03 ) ;
OTHER_VAR_now[13] := Any_to_DINT( My_Timer_04 ) ;
OTHER_VAR_now[14] := Any_to_DINT( My_Timer_05 ) ;
(¥ cereerrrerrerrreerereeeeeee e e ee e e e e e e e e e eeeeenens *)
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Test Project:

Make sure that you have already set the communication IP and download the project to the PAC. When
connecting with the PAC, all values in the Spy list (refer to Section 11.3) will be "0" (or "FALSE") at the
begging, please enter some values at will. When the value has changed, it will create a text file on the
PAC (\System_disk\Win-GRAF\retain_real.txt and retain_other.txt) and write data to the files.

Note: The "Save_file_counter" will show the number of times the file is written, if this value is changing
rapidly (e.g., to write several times every second/minute.), it is not suitable for this application
(Because to write into files frequently in the "\System_disk" will reduce the PAC effectiveness.).

= s U e AR o3 (5 % A RUN Perne n e @
0000 HewSpyt.spl — el R i)
[ Name | Value | Description | Last=23
Save_file_counter 0 AR
i M =i12
B My_REAL_0D 00 Qo
B¢ My REAL_O1 0.0 ——
My_REAL_02 0.0 Vcl 13(5 Ullﬁlg;gﬂﬁml- 15:59:40
=, ealc
My REAL_03 0.0 Tt silication
My_REAL_04 0.0 VCllgC Ullslggg%ldl- 15:59:40
=, ealc
My_REAL_DS a9 RAM = 507864 bytes
My REAL 06 0.0 Elapsed: 1m3s
My _REAL 07 0.0
My_DINT_00 ] 1 B
My_DINT_01 0 I & Y € G B o3 (5 " A RUN Peitn S
My_DINT_03 0 B Na | Description ] Last=4
My_DINT_04 0 i Save_file_counter 7 < Mo & 73
My _DINT_05 0 My_REAL_ 0.539998 SIS
My_BOOL_DD = My_REA 1 . . X
Wi, BOGL. 01 e It will increase 1, if it writes once. Local application:
My BOOL 02 s W14 - 01072014 - 15:59:40
My_T_ g - My_REAL_03 0.0 CRC=16#5{T6ealc
y_Timer_ s My _REAL_D4 0.0 Target application:
My_Timer_01 tH0s My BEAL 05 215 W14 - 01072014 - 15:59:40
emcitiiad S y_REAL_ : CRC=16#5{76eale
¥ imer_ My _REAL_0B 0.0 BAM = 507064 botes
My_T!mer_D3 s My_REAL_07 00 Elapsed: 8ms
My_Timer_04 e My_DINT_00 16325
My_Timer_05 tH0s My_DINT_01 0
My DINT_02 0
My_DINT_03 2014
My_DINT_04 0 ( Force |
My DINT_05 0
My_BOOL_00 TRUE
My _BOOL_01
My BOOL_02 Unlock
My_Timer_00 tH0s 15 a7 0
My Timer_01 tH1h33m50s OOFFFFFEF REOCOOFCRE
My_Timer_02 tHOs
My Timer_03 H0s 3l 2423 15
; OOO0O0000  OO00O000Ed
My_Timer_04 tH0s
My_Timer_05 tH0s
Win-GRAF PAC:
| BEE) W®WE) ®RY) BEG |
HE 2 X4 E-
D )ﬂ \System_Diskiwin-GRAF
I~ sofgrafy ] License. bin Qicker.dl QuickerMet, di
g retain_ather, txt B retain_real.txtd’r] CJooft-GRAF-WEF exe! ] t5.cod
[=] t3.codl [2] UserShareMet, B Win_GRAF_WP_B8000.exe Win_GRAF_WF‘_EIDDD.Ink
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6.3 Save Data to an EEPROM

The Win-GRAF PAC has a built-in EEPROM memory for users to read and write data, which will not lose

data when the PAC shut down. Compared to the read and write of the SRAM, EEPROM has the following

disadvantages:

Note: Some PAC have no EEPROM memory (like the WP-5238-CE7). They don't support EEP_Read() and
EEP_Write().

Advantages: Provides another way to save the important data, besides the Retain Variable. (Section 6.1).
Disadvantages: 1. The operation to read/write EEPROM will use much more CPU time (about 5 ~ 50 ms),
but changing to the way of "Retain variable", CPU time is much less than 1 ms.
Therefore, do not use the "EEP_Read" and "EEP_Write" Functions too frequently, or
it will increase the PAC Cycle time.
2. EEPROM has a “write” limitation (depending on the PAC), it is not suitable to write
the same data many times. So, DO NOT call "EEP_Write" Function within each PAC
Cycle to do the “write” operation.

ST Program: (Following will show the safe and dangerous coding ways.)

(* Declare "FIRST_CYCLE" as a “BOOL” variable and has an initial value “TRUE".

Declare "tmp_bool" as a “BOOL” variable °

Declare "New_Val" and "OIld_Val" as “DINT” variables. *)
(* Read the EEPROM once in the first Cycle. *)
if FIRST_CYCLE then

FIRST_CYCLE := FALSE; (* means it is not the first Cycle any more *)
tmp_bool := EEP_Read (1, New_Val);
end_if;
(* Safe Coding Way: write to the EEPROM only when the value is changed. *)
if New_Val <> 0ld_Val then
Old_Val := New_Val;
tmp_bool := EEP_Write (1, New_Val ) ;
end_if;

(* Dangerous Coding Way: EEPROM may be destroyed very soon. *)

(* Declare "FIRST_CYCLE" as “BOOL” variable and has an initial value “TRUE”.
Declare "tmp_bool" as “BOOL” variable.
Declare "New_Val" and "OIld_Val" as “DINT” variables. *)

(* Read the EEPROM once in the first Cycle. *)

if FIRST_CYCLE then
FIRST_CYCLE := FALSE; (* means itis not the first Cycle any more *)
tmp_bool := EEP_Read (1, New_Val);

end_if;

(*Dangerous Coding Way: Write the "New_Val" value to the EEPROM one time in every Cycle. *)
tmp_bool := EEP_Write (1, New_Val);
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6.3.1 EEP_READ (Read a Value from the EEPROM)

EEP_READ
(Addr QP Press “F1” key to see the detailed
[(J@Name setting descriptions.

Addr: (Data Type: “DINT”)

Address, can be 1 to 1200. If the variable type of the "@Name" parameter is a 64-bit data (e.g., LINT
or LREAL), the "Addr" can be 1001 to 1200 only.

@Name:
A variable name to store the value from the EEPROM.

(DO NOT use string variable. Variable type can be BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT,
UDINT, DWORD, REAL, TIME, LINT or LREAL.)

Q:

Data Type: BOOL. TRUE: Ok; FALSE: Error.

If the type of the "@Name" parameter is REAL or LREAL, will return "Q" as FALSE if the value is NaN
(Not a Number) or other error happens. In the case of NaN, the REAL/LREAL variable will get the
value "0.0".

6.3.2 EEP_WRITE (Write a Value to the EEPROM)

EEP_WRITE
Addr Qi
Value

—

Addr: (Data Type: “DINT”)
Address, can be 1 to 1200. If the variable type of the "Value" parameter is a 64-bit data (e.g., LINT or
LREAL), the "Addr" can be 1001 to 1200 only.

Value:
The value to write to the EEPROM.

(DO NOT use string variable. The value type can be BOOL, SINT, USINT, BYTE, INT, UINT, WORD,
DINT, UDINT, DWORD, REAL, TIME, LINT or LREAL.)

Q:
Data Type: BOOL. TRUE: Ok; FALSE: Error.
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Chapter 7 Exchange Data between PACs (Data Binding)

"Binding" function is used to exchange data between ICP DAS Win-GRAF PACs, the data transmission is
event triggered. It is much more efficient than polling way. Win-GRAF offers two ways to set up Binding:

® PUBLIC: Publish one PAC’s own data, or for use of VB .net, C#, or C in the same PAC.
® EXTERN: To get data from other PAC.

Application Diagram:

PUBLIC
WP-5xx8-CE7 ——
The max. number of
’ “Binding” (EXTRN) can be
PUBLIC used by one Win-GRAF
EXTERN PUBLIC/ EXTERN PAC:
EXTERN )

XPAC: Max. 32
WinPAC: Max. 16
ViewPAC: Max. 16
(See P1-1 for details.)

VP-2x08-CE7 | VP-4x08-CE7
(7 ) (1011)

EXTERN PUBLIC
€
XP-8xx8-CE6 (IP1/1P2) XP-8xx8-CE6
Redundant Binding

"PUBLIC" Setting Steps:

When the PAC sets up the "PUBLIC" area, means to publish its own data.
1. Mouse right-click on the toolbar "Open Binding Configuration" icon to open the "Binding" window.

2. Click "PUBLIC (: 9000)" to configure the data to be published as PUBLIC; "Address" field needs not
tofill in; "Port" field is fixed to "9000", do not change it.

7 Win-GRAF - Test 3
File Edit View Insert Project Tools Window Help

Open Binding Configuration

BTN = R T YR W N i a{nle @' e 5% A
Workspace Binding
E- il Test 3 Tre=r"tg Network Nafe | Value F Name | Type |
(- [ Exception programs P -8 PLIBLIC (:9000) Name PUBLIC fa} Global variables N
[ Programs Address =l RETAIN variables
3] Main gt Port 3000 _] Main 3
-1 Watch (for debugging) || ?-8 pOnBadindex X
r b m . - - e —
jlﬂ_ ISoft|Scope . "PUBLIC" area Ll £ Variable
=4 Initial values . . [ ariable T
W Name |dentifier ster..|
g Binding Configuration | needs not to fill L bime area —1
3g Global defines in the Address.
ﬂ Variables
B Types
< . 7 > |

|4 5| Binding Varisbles
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3. Before setting the data to become public, first you must create the variables want to become
public in the Variable area. Right-click on "Global variables" and press "Ins" key to add the new
variables. In the following table, the variables are used for this example. You can set up your own.

After finished, the screen is as below.

Variables Name Data Type
Public_BOOL BOOL
Public_INT INT
Public_DINT DINT
Public_ WORD WORD
Public_REAL REAL

¥ Name | Type | D
i fa} Global variables K A
Public_BOOL  BOOL
Public_INT INT
Public_DINT DINT
Public WORD WORD
Duhli~ DEAI  DEAI
|Public_REAL wy i|
AN

_] Main

<

Press "Enter" key

Right-click on the "PUBLIC (: 9000)", and then select the variables that you want to publish, and

drag them to the "Name" area. "ldentifier" field will automatically generate numbers (if other PAC
wants to access the data, need to set the same ID number).
Note: "PUBLIC" can use up to 8192 variables; "lIdentifier" number can only be "1 ~ 8192".

Binding *

T Name

| Type |

=29 5" Name | Value
o Name  PUBLIC = {a} Global variables A
Address Public_BOOL BOOL
g+ Port 9000 Public_INT ’ INT g
' Public_DINT ,° DINT
Public_WORD WORD
Public, REAL  REAL v
> y
| ~ = - &\ =i >
Name | Identifier | Positive hysteresis — =~ | —
Puble BOOL o 1 _ __ __ - ——-~" | Name | Value |
Public_INT 2
Public_DINT 3 If the user want to assign continuous “Identifier”
Public_wO0ORD 4 . s u e g
Sragingy : number, first click “Identifier” field and select
e those variables wish to be assigned, and then
__di% e —————— click “Iterate property” to set up numbers.
|4 > Binding " Variables .

Binding *

".g.s =B Network

o -] PUBLIC (:9000)

L @ 101:Public_BOOL
g¢ @ 102:Public_INT

(—\Q 103:Public_DINT
°! 3 @ 104Public_woRD
: 2 105:Public_REAL

Iterate property
;NW

Public BOOL
Public_INT
Public_DINT
Public_w0ORD
Public_REAL

£

| Identifier

Name |‘Z ]
[ From: m s By: 1 3~ ]
Results

| ok ‘{[ Cancel |
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"EXTERN" Setting Steps:
When the PAC sets up the "EXTERN" area, means will get the data from other external PAC.
5. Click the "Insert Master/Port" icon in the left side, it will show the "Group" window. Follow the
description below to set up this window, and then click "OK” button.

Binding

. = EHE Metwark,

ez ' E || C [:9000]

M arne | Walue
Marne PLEBLIC
Address

Port

3000

MName
llll!ﬂ!!!’
EXTERN:1
T PAC1 PAC2
Address ﬁszj68.1.100/200.158.1.101 rnn rn n
Port @ﬁﬁi‘
Name: Can be modified to the desired name.

Address: Enter the IP address of the PAC which data will be obtained (e.g., "192.168.1.100").
User can enter two IP Addresses (e.g., "192.168.1.100/200.168.1.100"; that PAC must
use two Ethernet Ports), so that when one IP address occurs any problem, it will try to
link the second IP address.

Port: Fixed to use "9000", do not change it.

6. Inthe variable area, set up the data type you want Variables Name 2ELE] VTR
to get. (Refer to Step 3 - Right click on "Global PAC1_BOOL BOOL
variables" and press "Ins" key to add the variables). PACL_DINT DINT
The variables that listed in the table are used for
this example. You can set up your own. After PAC1_REAL REAL
finished, the screen is as below. Error_Status DINT

7. Please drag the variables you need into the "Name" area of the "EXTERN:1".
Note: "Identifier" field will automatically generate numbers, please change them to the same as
the opened IDs of the PAC that you want to get data from.

Binding
= -E-; PUBLIC (:9000) A (| Name | Value T Name | Type |
P @ 1:Public_BOOL Name EXTERN:1 Public REAL REAL N
@ 2Public_INT Addr... 192.168.1.... PAC1_BOOL BOOL
B+ @ 3Public_DINT Pot 9000 ¢ PACI_DINT  DINT
@ 4:Public_W0ORD /| PAC1_REAL REAL
:Publio—RE-it L,/ | Eror_Status _ DINT v
- | S Variable area
Name | Identifier | Destination - = jublie AL |
PAC1_BOOL 1 Exchange data. — — = -
PACT_DINT < e ——- ‘E‘thange data
PACT_REAL 3 Exchange data
Error_Status 4 Exchange data

|4 »| Binding,~ Variables
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8. As the picture below, "Error_Status" variable is used to determine the communication status of the
PAC, please set this ID to "0" and then double-click "Destination" field and set it to "Connection
error status".

L g PUBLIC (:9000) A (| Name | Value T Name T | Type |
o @ 1:Public_BOOL Name EXTERN:1 Public_DINT DINT »
~- @ 2:Public_INT Addr.. 192.168.1.... Public_ BOOL BOOL
g¢ @ 3:Public_DINT Port 9000 PAC1_REAL REAL
@ 4:Public_W0ORD PACT_DINT DINT
@ 5:Public_REAL PAC1_BOOL BOOL
-5 EXTERN:1(192.168.1.100/200.168.1.100:3000) Error_Status DINT v
Name | Identifier | Destination » < > :
PACT1_BOOL Exchange data Name | Value }

1
PACT_DINT 2
PACT REAL 3
Error_Status 0

Exchange data
Evchanas data
| Exchange data

; Yariable error status

4 » | Binding ~ ‘risbles Wariable date stamp
z | Variable time stamp
Build ‘ ;
| Connection error status X
i‘ >., Build . Cross references Runtimer ‘ ital sampling trace { Plompt» Hhdl
Note:

a. If "EXTERN" set up two IP addresses (step 5), then the "Error_Status" will return two communication
status. As the following table, use 8 bits to indicate the connection status. The bit 0 ~ 3 represents
the first IP connection status (If all bits are 1, the value is 15); the bit 4 ~ 7 represents the second IP
connection status (If all bits are 1, the value is 240). As long as the value is not equal to “0”, it means
that there are connection errors.

IP2 Connection Status IP1 Connection Status . L.
27 ‘ 26 | 25 | 24 23 ‘ 22 ‘ 21 ‘ 20 Status Description
0 0 Connection OK
0 #0 (1~ 15) IP1 Connection error
# 0 (16 ~ 240) 0 IP2 Connection error
#0 Z0 IP1 and IP2 Connection error

b. The return value of the "Error_Status" is an integer value. The following division operation provides
a way to determine this value. Dividing this value by 16, the quotient represents the IP2 connection
status, and the remainder represents the IP1 connection status. If the values are not equal to “0”, it
means that there is any connection error. For example: If "Error_Status" = 16, divided by 16, the
quotient =1 (# 0, IP2 Connection error) and the remainder = 0 (IP1 Connection OK); If "Error_Status"
= 3, divided by 16, the quotient = 0 (IP2 Connection OK) and the remainder = 3 (# 0, IP1 Connection

error);
PR TTTTTTTTTToTT T oo g
|
Notice: : AN EFEEE |
Please ignore the description of the "Connection status" and : i O !
"Variable status" in the "Networked applications - Dual : . DK'""’. |
binding on redundant ETHERNET" of the "HTML Help" that : P _ '
npan L I 1 .= Conrection 1 fails !
opened when press "F1" key. That explanation is wrong and | B - . i |
does not comply with the ICP DAS Win-GRAF PAC. Please Coe omnection=@is
. B Both connections fail., |
L o

ignore it.
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Chapter 8 Connecting DCON 1/0 Modules

The Win-GRAF PAC can connect the ICP DAS "I-7000" and "I-87KW" remote DCON I/O modules via the
COM Port (RS-485). Each PAC can enable up to 16 DCON Ports, and each Port can connect up to 50
remote DCON I/O modules (not recommended over 32). If select the "I-87KW" series I/O modules, it
must be used with the RS-485 I/O Expansion Unit (e.g., 1-87K4/5/8/9 or RU-87P4/8). You can view the
detailed product information on the ICP DAS website:

http://www.icpdas.com/en/product/guide+Remote__ | O_ Module__and__Unit+RS-485__| O__ Modul
es+l0O__Expansion__Unit

Win-GRAF PAC

1-8142iW/I1-8144iW
(2/4, RS-422/RS-485 Ports)

Before connecting "I-7000" or "I-87KW" remote DCON I/O modules, you must use "DCON Utility"
software to configure each module for the Protocol (choose DCON mode), Address (1 ~ 255), Baudrate
(the setting must the same with the Win-GRAF PAC, recommended set to 9600), Checksum (the setting
must the same with the Win-GRAF PAC, recommended set to "enabled" for communications security),
Data format and other Input/Output settings (set according to demand).

Note:
A. When using the Al module of 1-7000 and |-87KW, set the Data format to "2's Complement".

E.g. 1-7005, 1-7013, I-7014D, 1-7015, 1-7016, I-7017R, |-7018Z, I-7019R, 1-7033; [-87005W, 1-87013W,
[-87015W, 1-87015PW, |-87016W, 1-87017W, 1-87017RCW, 1-87017ZW, I-87017DW, 1-87018W,
[-87018RW, [-87018ZW, I1-87019RW, 1-87019ZW, and other Analog Input modules.

B. When using the AO module of 1-7000 and |-87KW, set the Data format to "Engineering"

E.g. 1-7021, I-7022, 1-7024, 1-7024R; 1-87024W, 1-87024UW, I-87024CW, 1-87028UW, 1-87028CW,

[-87028VW, 1-87028VW-20V, and other Analog Output modules.

"DCON Utility" is an easy-to-use software toolkit that help user search the network, configure the I/O
modules and test the 1/0 status. Please visit the website to get the software program and user manual:
http://www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__Utility__Pro

The following will introduce the setting method in the Win-GRAF Workbench.
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8.1 Setting "DCON" 1/O Boards

"DCON" can be used to enable an RS-485 Port to connect remote DCON I/O modules (e.g., I-7000 series
modules, RU-87P8 I/0 Expansion Unit + I-87KW 1/O modules, or I1-87K8 1/0 Expansion Unit + I-87KW 1/0
modules). If want to enable more than one DCON Port, please set up multiple "DCON" 1/O Boards. (One
PAC can enable up to 16 "DCON".)

1. Click "Open I/0s" of the Win-GRAF tool bar to open the “I/O Boards” setting window.

File Edit View Insit FProject Tools Window Help

Sl ok X s 0 m@mmfé&ssg % %% A

2. Double click "Slot8" to add "DCON" I/0O Boards (Refer to Chapter 4), and then double click "DCON" to
open the “Properties” window.
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.

£EEE 170 Boards

1]
1 ___
2 8 DCOH Pmpemes
3 -
4
5
B Baud_rate = 9600
Host_watchdog Enabled =0
ra Watchdog_timeout = 5000
EERoCcoN Checksum_enabled =0
Delay_ms_between_polls=0
3 Reserved0 =0
10 Reservedl =0
1 v Reserved2 =0
12 Reserved3 =10
13
14
15 4 Setting Descriptions
16 'DCON 4 | A
17 Enable one serial port [RS-485) to connect remote DCON 1/0s (17000 series modules , RU-87PE ‘
Note:
1. This "DCON" supports only the communication properties "'N,8,1" .
That is "No-parity'* , "8 character size" and "1 stop bit" .
So please must configure all DCON /0 modules to "N.8.1" . ol
< ‘ > ‘

Parameters:
Note: This "DCON" supports only the communication properties "N,8,1". That is "No-parity" , "8
character size" and "1 stop bit" . So please must configure all DCON I/0O modules to "N,8,1".

Port: COM port number (1 ~ 37, depends on the PAC.)

Baud_rate: Communication baudrate in bps, can be 1200, 2400, 4800, 9600, 19200,
38400, 57600, 115200 (bps). Set a wrong value will use the default value
9600.

Host_watchdog_Enabled: 1: enable host-watchdog, O: disable it.
Set a nonzero value will use the value 1.
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Watchdog_timeout: Unit: ms, can be 3000 ~ 25500.
Set larger than 25500 will use 25500 ms (25.5 sec).
Set smaller than 3000 will use 3000 ms (3 sec).
Ignore this setting when "Host_watchdog_Enabled" is 0.

Checksum_enabled: 0: disabled, 1: enabled.
Set a nonzero value will use the value 1. (Recommended set to
"enabled" for communications security.)

Delay_ms_between_polls: Unit: ms, default is 0 ms. Valid range is 0 ~ 1000.

Set smaller than O will use 0 ms.

Set larger than 1000 will use 1000 ms.

If there is no wireless module connected, set a smaller value.
For instance, set as 0 ~ 10.

If there are wireless modules (e.g., ICP DAS ZigBee Products: ZigBee

Converters or ZigBee 1/0 modules.) connected, set a bigger value.
For instance, set a value between 30 ~ 100 or other values.

Set larger value will get slower polling efficiency.

Double click the item to be set, and then fill in the value.

Port=2

Baud_rate =9600
Host_watchdog Enabled =1
Watchdog_timeout = 3000

Checksum_enabled =0

Reserved0 =0
Reservedl =0
Reserved2 =0
Reserved3 =0

3. After setting up the "DCON" in the "I/O Boards" window, it will automatically add a "BOOL" input
variable in the "Variables" window. When the Win-GRAF links to the PAC, it will show the COM Port
communication status (TRUE: OK; FALSE: error.).

Variables VX

¥ MName ‘| Type | Dim. | Attrib. | Syb. | Initvalue | User... | Tag | Description
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8.2 Using 1/0 Function Blocks

The Win-GRAF supports many ICP DAS DCON remote I/O modules, you can open the "Library Manager"
(Refer to Section 1.2.3) or press "F1" key in the "Function and FBs" to view these I/O Function Block
descriptions. This section will introduce "D_7065", "D_7018Z", "D_7083", "D_87084_freq",
"D_87084_cnt4","D_87084 cnt8", and "DL_100T485" I/O Function Blocks.

m Library Manager - ICP DAS - XP-WP-YP

File Wizard Help

Function and FBs D/0s | Profiles | 454 | Types _

¢ D_7005 (* emote 7005 *) =
@D_7011 (*remote 7011, 7011D, 7011F, 7011PD %) =
@D_7012 (* remote 1-7012, 7012D, 7012F, 7012FD *)

Ty TINRIN TN F¥M.a -..!..1 2L AN e e =k L IAAA TIN1A AL ATT 01 AT WA v_
; Parametet@scription
**% Function Block ?
#%% Input parameters =

EN : BEOOL : TRUE : enable it , FALSE : disable it .

Port : DINT : COM port number , can be 1 to 37 (depends on PAC) .

(*** Must use a constant value, not a changed value *%#)
Addr : DINT : Net-ID address of the module , can be 1 to 255 . v

In the LD Program - Functional Block area, expand the "ICP DAS - XP-WP-VP" folder of the "Blocks" panel.
There are many Functions and Function Blocks. You can select the desired one, and drag it into the
editing area of the program.

L — |1 Y

3 A 7 Name | Type | Dimn.
Inst_D_7005 5l = 1 e
+3E | END_7005 OK — = = -
A # fa} Global variables
' | | el RETAIN variables
=3 | i = B %IX5 - DCON
5, 8 Jaddr v} % %lX3.0 BOOL
o | {tmp F v_2} \ & ) ; 2.
-0 N 51 [ ICP DAS - XPWPAP A
o | v oo wv.sf AR TF COUNTER_GET [*Gett...
N 1} COUNTER_RESET [Re...
» | s D01 Vv_4} N 1} COUNTER_START [Sta..
O N 1} COUNTER_STATE [*Get..
J v R s AN T} COUNTER_STOP (*Stop...
HIOH ~ <
= 1 e s “~2 TF D_70] L Temate (7011, .
— | —E = = = FFD7012 (remote 17012, .
& % = D_7012_V2 [*Get only 1-...
. D_7013 [remote i-7013%)
1 Tips: - D_7014 (emote i-7014, .
¢ | Press “F1” to see the setting description. — | —

(< %] Main, Variables
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8.2.1 “D_7065" Function Block

“D_7065”: Connect a remote I-7065, I-7065D (Power Relay Output Module) or I-7065A, I-7065AD,
[-7065B, I1-7065BD (Solid State Relay Output Module).

Note:

1. All connected DCON I/O modules should be configured once by the DCON Utility (refer to P8-1).

2. Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,
etc.)onit.

3. All values of DI channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".).

4. Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_7065.zip) in the shipping CD and
view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the I-7065 (Addr. = 2) with 4 DI and 5 Relay output channels.

M _________________________________K¥EX

3 — con AW Name | Type | Dim. | &
nst_D_7065 3
| % EN D 7065 O I {a} Global variables A
o1 DI_1 BOOL
| 2part IN_1 O \ DI_2 BOOL
= DI_2 n n n n |_3 BOOL
| 2 Jase N2 .| IF"OK" returns "TRUE". i 4 BOOL
DO_1 D3 01 BOOL
o ; RL_1 IN_3 — DO 2 BOOL
. DO_2 DI_4 DO_3 BOOL
L ' RL_2 IN_4} 1 DO_4 BOOL
DO_3 DO 5 BOOL
>34 . RL_3 COM BOOL v
o DO_4 < >
g : - \ Declare 9 BOOL variables D_7083 (remote 17063, .. A
DO_5 ) .
— — | RL 5 (DI & DO of the I-7065).
F D_7066 [*remote i-7066, ...
=g ¥; 4T N IR (ramate LORT Y
=4 (< > < »| Blocks  Sovlist | Define | ENUM
< » | Main  “Variables
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module, can be 1 to 255.

(*** Must use a constant value, not a changed value ***)
RL_1~RL_5: Datatype: BOOL. 5-Ch DO values.

Output Parameters:
OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
IN_1~IN_4: Datatype: BOOL. 4-Ch DI values.
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8.2.2 “D_7018Z" Function Block

“D_7018Z": Connect a remote I-7018Z module that is a 10-channel Thermocouple analog input module
for measuring voltage, current or temperature with features of individual channel
configuration, open-wire detection and over Voltage protection.

Note:

1. All connected DCON I/O modules should be configured once (e.g., Address, Baudrate, etc.) by the
DCON Utility (refer to P8-1). Please must configure the data format of Al modules to "2’s
complement" by DCON utility, or the Win-GRAF PAC can not read them well.

2. Please use "DCON" (Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,

etc.) on it.

3. All values of Al channels are meaningful only when the returned communication state is TRUE (If

"OK" returns "TRUE".).

4. Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_7018z.zip) in the shipping CD and
view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the I-7018Z (Addr. = 3) to measure the Celsius temperature.

A7 MName - | Dim. |

5 Inst_ D_7018Z COM : i Iype
* R EN D_7018Z OK | Aﬁ CULEL Va"gtgii 2
bl =
L 24Port v_0fAl \ Al_2 REAL
= If "OK" returns "TRUE". | A3 REAL
& 3 addr v 1lal2 Al_4 REAL
AlS REAL
o | 14Tmp_F v _2}A1_3 Al B REAL
h A7 REAL
=i V_3| A4 Al8 REAL
w A9 REAL
e B MOk ALS . Al10 REAL
o Declare 10 REAL variables COM BOOL &
! v_s{ai 5| (Al of the 1-7018Z). ’ —
HIOH = s -
I v _gla_7 D_7017Z_20 (*remotei..
F D_7018 [fremote i-701...
D_7019R [*remote i-70...
L v glals D_7021 [Fremote i-702...
D_7022 (*remote i-702...
i v gl Al 10 - D_7024 [*remote i-702... 3
< > < %] Blocks . Soviist | Define | ENUM
|4 »| Main < Varisbles ‘ '
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module , can be 1 to 255.

(*** Must use a constant value, not a changed value ***)
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Tmp_F:

Data type: DINT. Temperature Format, can be 1 or 2:

1 : temperature unit in Degree Celsius.

2 : temperature unit in Degree Fahrenheit.

Other value: use it as "1:temperature unit in Degree Celsius".

Output Parameters:

OK:
Vo~V_o:

Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
Data type: REAL. 10-Ch Al value.
If the channel range type is configured as mV or Volt by DCON utility, the unit of the
returned channel value is Volt.
For example, 0.85421 means 0.85421 V or 854.21 mV.
If the channel range type is configured as mA by DCON utility, the unit of the
returned channel value is mA.
For example, 1.5567 means 1.5567 mA .
If the channel range type is configured as temperature, the value unit is degree.
For example, 25.75 means 25.75 degrees.

Open-wire Detection:

If the returned temperature is greater than "9000.0", it means that

1. The temperature sensor may be broken-line.

2. The temperature sensor may be broken.
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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8.2.3 “D_7083"” Function Block
“D_7083”: Connect a remote |-7083, 1-7083D, 1-7083B or I-7083BD module that is a 3-axis, 32 bits

encoder counter.

Note:

1.

To get the Encoder value of the |-7083, |1-7083D, I-7083B and I-7083BD module, first using "D_7083"
Function Block. Then, using the “Counter_Start”, “Counter_Stop”, “Counter_Get”, “
and “Counter_Reset” Functions (Refer to Section 4.9) to operate encoder channels in an I-7083,
[-7083D, 1-7083B and |1-7083BD module.

All connected DCON 1/0O modules should be configured once (e.g., Address, Baudrate, etc.) by the
DCON Utility (refer to P8-1). Please must configure the data format of Al modules to "2’s
complement" by DCON utility, or the Win-GRAF PAC can not read them well.

Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,

Counter_State”

etc.)on it.

All values of Al channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".).

Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_7083.zip) in the shipping CD and
view the program and descriptions.

Supposition: Use PAC‘’s COM2 to connect the I-7083 (Addr. = 4) with 3 DI channels.

3 A Name | Type | Dim. | &
3 R1 e ¥ I : {a} Global variables o
o F 5 st \ Dl_1 BOOL
2part zn p — DI_2 BOOL
= DI 2 If "OK" returns "TRUE". | DI_3 BOOL
! 4 |addr zA P — COM BOOL v
| DI_3 < >
g To read/write/operate |72 . D_7080_CNT [remote ..  »
% | Encoder, see Section 4.9. R Drada) FHEG Eeniieics
o ' g 3
<) i ) Declare 3 BOOL variables 4% Blocks  Sowlist | Define | ENUM -
€ 5| Main, Varizbles (z-index DI of 1-7083).
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).

(*** Must use a constant value, cannot be a changed value. ***)

Addr: Data type: DINT. The Net-ID address of the module, can be 1 to 255.

(*** Must use a constant value, not a changed value **%*)

Output Parameters:

OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
Z0~Z_2: Data type: BOOL. 3-ch Z-index DI value.
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8.2.4 “D_87084_FREQ” Function Block
"D_87084_freq": Connect a remote I-87084W in an |I/O Expansion Unit (e.g., I-87K4/5/8/9 or RU-87P4 or
RU-87P8.) to measure 8-ch frequency.

Note:

1. Please MUST configure the I-87084W's frequency data format as "Hex format" by DCON utility (refer
to P8-1) when using the 1-87084W to measure frequency. Or it will not work.

2. Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,
etc.)on it.

3. All values of Al channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".).

4. Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_87084_FR.zip) in the shipping CD
and view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the I-87084W (Addr. = 5) to measure 8-ch frequency.

3 A7 Name | Type | Dim. | &
o COMﬁ I E {a} Global variables A
3 \ Al DINT
L 2JPort Freg_0f-&1_1 Al_2 DINT
b If "OK" returns "TRUE". | A3 BN
! 5| Addr Freg_1]-A1_2 Al_4 DINT
A5 DINT
& Freq_2)-&1_3 AlLB DINT
A7 DINT
L Freg_3p-Al_4 Al 8 DINT
COM BOOL v
&> 3 Freg_4)- A5 \ < ?
< o - | bl D_87084_CNT4 [remote.. 4
a req_5f-4.6 | Declare 8 DINT variables D_87084_CNT8 (remote ..
i Freal.a1.7 (frequency inputs of the D_87084_FRED [remote...
iy | " | 1-87084wW) DL_100T485 remote DL..
=5 Freq 7)-41_8 1} EEP_READ [*Read a val...
£ he 1 EEP WRITE ["wiiteava. ™
< & 4 »| Blocks Sovlist | Define | ENUM
|4 »| Main ~ ‘Variables
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module, can be 1 to 255.

(*** Must use a constant value, not a changed value ***)

Output Parameters:
OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
Freq_0 ~ Freq_7: Data type: DINT. 8-Ch frequency value, unit is Hz.
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8.2.5 “D_87084_CNT4” Function Block
"D_87084_CNT4": Connect a remote |1-87084W in an 1/O Expansion Unit (e.g., I-87K4/5/8/9 or RU-87P4

or RU-87P8.) to measure 4-ch counters.

Note:

1.

Please MUST configure the 1-87084W's counter data format as "Hex format" by DCON utility (refer
to P8-1) when using the I-87084W to measure counters. Or it will not work.

Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,
etc.)on it.

To get the 4-ch counter value from the remote 1-87084W, first using "D_87084_cnt4" Function Block.
Then, using the "Counter_Start", "Counter_Stop", "Counter_Get", "Counter_State" and
"Counter_Reset" Functions (refer to Section 4.9) to operate counter channels.

All values of Al channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".).

Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_87084_C4.zip) in the shipping CD
and view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the I-87084W (Addr. = 6) to measure 4-ch counters.

* Inst_D_87084_CNT4 COM b LLspe... | Doy L2
nst_D_87084_CNT4 = =g
L R E.D_87084_CNT4 ... | : ALS DINT 2
\ AlB DINT
24Port AlLT DINT
= If "OK" returns "TRUE". ALB ol
6 addr COM BOOL v
1 < >
Ll To read/write/operate D_87082_FREQ [*remote...
counter, see Section 4.9 SR o R EITER
L 4 _—— D_87084_CNTS [remote ..
o FE N 27024 FRFO Fremate
» S bs < »| Blocks Sovlist | Define | ENUM
4 » | Main \arisbles
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module , can be 1 to 255.

(*** Must use a constant value, not a changed value ***)

Output Parameters:

OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
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8.2.6 “D_87084_CNT8” Function Block
"D_87084_CNT8": Connect a remote |1-87084W in an 1/O Expansion Unit (e.g., I-87K4/5/8/9 or RU-87P4

or RU-87P8) to measure 8-ch counters.

Note:

1.

Please MUST configure the 1-87084W's counter data format as "Hex format" by DCON utility (refer
to P8-1) when using the I-87084W to measure counters. Or it will not work.

Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,
etc.)on it.

To get the 8-ch counter value from the remote |1-87084W, first using "D_87084_cnt8" Function Block.
Then, using the "Counter_Start", "Counter_Stop", "Counter_Get", "Counter_State" and
"Counter_Reset" Functions (refer to Section 4.9) to operate counter channels.

All values of Al channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".) .

Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\DEMO_D_87084_C8.zip) in the shipping CD
and view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the I-87084W (Addr. = 7) to measure 8-ch counters.

3k

4

=

Inst_D_87084_CNT COM A Y ficns LLve, D |2
nst_D_87084_CNTS -, 4,
L R E.D_87084_CNTS ... | : ALS BINT _
\ AlB DINT
Al 7 DINT
[ If "OK" returns "TRUE" A oLl
) COM BOOL v
2 < >
- To read/write/operate D_87084_CNT4 (remote .. 4
. D_87084_CNTS [“remote ..
| counter, see Section 4.9. D_87084_FREQ (remoate...
' ¥ FE NI_ANNT 485 (fremate Nl Y
< . > 4 »| Blocks Sovlist Define | ENUM

4 » | Main - \ariables

Input Parameters:

EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.

Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)

Addr: Data type: DINT. The Net-ID address of the module , can be 1 to 255.

(*** Must use a constant value, not a changed value ***)

Output Parameters:

OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 8-11



8.2.7 “DL_100T485” Function Block
"DL_100T485": Connect a remote DL-100T485 module to get humidity and temperature value.

Product website: http://www.icpdas.com/en/product/DL-100T485

Note:

1. Please use "DL-100T485 Utility" software in the shipping CD to configure the appropriate parameters
of the module (e.g., Module ID). The TDL-100T485’s default Address (ID) is "1", Baudrate is "9600",
and the Checksum is "Disable".

2. Please use "DCON"(Section 8.1) in the "I/O boards" window and set proper settings (Port, baud_rate,
etc.) on it.

3. All values of Al channels are meaningful only when the returned communication state is TRUE (If
"OK" returns "TRUE".) .

4. Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\ DEMO_DL_100T485.zip) in the shipping CD
and view the program and descriptions.

Supposition: Use PAC‘s COM2 to connect the DL_100T485 (Addr. = 1) to get humidity and temperature
value.

I W B

* Inst_DL_100T485 COM M ¥ Moo |ilimony) Dim
ri | JEN DL 1007485 OK | @ Oiobal variables o
i o \ COM BOOL
L 24Port RH|-RH1 RH1 REAL
= If "OK" returns "TRUE". | Temp_] REAL v
| 1 addr Temp_C|-Temp_1 < 2
p D_87084_CNT8 [rem..
- D_87084_FREQ [e...
i Declare 2 REAL variables v ADEEE, HE-D Miaada
» £ (humldlty and temperature <5 Blocks * Sovlist | Define | ENUM
4 » | Main - ‘ariabl
LR R values of the DL-100T485.)
Input Parameters:
EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module, can be 1 to 255.

(*** Must use a constant value, not a changed value ***)

Output Parameters:
OK: Data type: BOOL. TRUE: Communication is Ok. FALSE: Communication failed.
RH: Data type: REAL. The value is "Relative humidity"; unit is 1%.
For example, a value "45.7" means 45.7%.

Temp_C: Data type: REAL. The temperature value is in "Degree Celsius".
For example, a value "25.7" means 25.7 Degree C.

Temp_F: Data type: REAL. The temperature value is in "Degree Fahrenheit".
For example, a value "78.26" means 78.26 Degree F.
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8.2.8 “D_GPS721” Function Block

Using the “D_GPS721” function to link one “GPS-721"” remote GPS receiver module (includes one DO
and one PPS outputs) which is used to receive GPS signals, get the precise date, time, longitude and
latitude, and for satellite positioning and time correction. Moreover, “GPS-721" is equipped with a
RS-232 interface, the remote host can request the GPS-721’s GPS information and remotely control the
built-in DO channel by using DCON commands over RS-485. And, the PPS (Pulse Per Second) function
can be used for a simple time synchronization.

Product website: http://www.icpdas.com/en/product/GPS-721

Note:

1. One PAC can use only one GPS-721 module.

2. All connected modules should be configured once. First of all, set up parameters of the GPS-721
module (e.g., Address, Baudrate, etc.) by the DCON Utility (refer to P8-1). (By defaults, the Address
(ID) is "1", Baudrate is "9600", and Checksum is "Disable".)

3. Please add "DCON" (Section 8.1) in the "I/O boards" window and fill in the proper settings (Port,
baud_rate, etc.).

4. Refer to Chapter 12, click the menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project (CD-ROM: \Napdos\Win-GRAF\demo-project\dmeo_gps721.zip) in the shipping CD and
view the program and descriptions.)

DS T2 ——————————————————— ————————————————————————————_——— el e e

3 — AT Mame | Type
Inzt_D_GPS7T2 t_ok ﬁ
I i EM  D_GPS721  Tok |
fime. ok Inst_D_GPS721 D_GPS72
i 2 |part Time_ok S . Inst_D_7005 D_7005
- Inst_D_7012_%2 D_7012_W
B 1 & ear | year Inst_D 7012 D 7012
sync yearl DINT
a8 | . Syno tarth |-maorth manth1 DiMT
dayl DINT
i gmt_hr JGMT_Hr Dy |clayt hourt DiMT
min DINT
>4 | armt_min - GhT_hin Har |-k sac] oiMT
Eat dd_0 long1 REAL
i . D0 Wtin|-min1 lati1 REAL
. sat_num DINT
= | Seclsect d0.0 BOOL
—o SYnc BOOL b’
= L Sat_Mum|-sat_num ¢ 3y
. ok Enumerated Data Twpes
| Location_ak ]
| Long|-longi
i Lati| Iati1 v

Ea3

» 4 ¥ | EBlocks Sow list Define | ENUM
4 ¥ | aps721 . ‘dariables

Input Parameters:

EN: Data type: BOOL. TRUE: enable it; FALSE: disable it.
Port: Data type: DINT. COM port number (can be 1 to 37, depends on PAC).
(*** Must use a constant value, cannot be a changed value. ***)
Addr: Data type: DINT. The Net-ID address of the module, can be 1 to 255.
(*** Must use a constant value, not a changed value ***)
Sync: Data type: BOOL. Set it as "TRUE" to enable auto time synchronization (note: It will

work only when the "Time_ok" is also set to "TRUE"). If the time gap between the
GPS-721 and the PAC is 5 seconds (or more), it will automatically correct the PAC time.
Set it as "FALSE" to disable this function.
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GMT_Hr & GMT_Min:
Data type: DINT. The time difference between local time and GMT (Greenwich
Mean Time). For example, Beijing and Taipei are +8 hours (GMT_Hr=8, GMT_Min=0),
United States is -6 hours (GMT_ Hr= -6, GMT_MIin=0), and India is +5.5 hours
(GMT_Hr=5, GMT_Min=30).

DOO: Data type: BOOL. The Digital output channel of the GPS-721 module.

Output Parameters:

Tok: Data type: BOOL. _
2.Port Time_aok ']
TRUE: The communication of GPS-721
. T4 Addr Year |-year! = 2015
is normal.
K S e =41 Mot | mantht =&
FALSE: The communication of GPS-721 o= ewn Day | eyt =15
is failed. And all the following T P el pourt < 18
output values are invalid.
] [alei] tdinfmint = 558
Seclsec! =45

Time_ok: Data type: BOOL.
TRUE: Now, the values of Year, Month,
Day, Hour, Min and Sec are valid. el @ '

Sat_Mum|-sat_num =&

Long|lonai = 25.0116

FALSE: Now, the values of Year, Month,
Day, Hour, Min and Sec are invalid.

Lati|-lati1 = 121.4738

(i.e., an error or non-real-time value.)

Note: Each day from 23:59:00 to 00:00:59 (2 minutes), the "Time_ok" will be set as "FALSE"
automatically and the time synchronization will not be processed.

Year: Data type: DINT. Year ( 2009 ~ ...).
Month: Data type: DINT. Month (1 ~ 12).
Day: Data type: DINT. Day (1 ~ 31).
Hour: Data type: DINT. Hour (0 ~ 23).
Min: Data type: DINT. Minute (0 ~ 59).
Sec: Data type: DINT. Second (0 ~ 59).

Sat_Num: Data type: DINT. The number of used satellites.
(0: no satellites can be found. Or, using 1 ~ 9 satellites)

Location_ok: Data type: BOOL.
FALSE: Now, the values of "Long" and "Lati" are invalid (i.e., an error or non-real-time
value.)
TRUE: The GPS-721 has got the current longitude and latitude location.
(Only when "Location_ok" is set to "TRUE", the values of "Long" and "Lati" are valid. )

Long: Data type: REAL. Longitude (positive value: East ; negative value: West).
(For example, "25.0121" means 25.0121 degrees.)
Lati: Data type: REAL. Latitude (positive value: North ; negative value: South).

(For example, "121.4576" means 121.4576 degrees.)
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Chapter 9 On Line Change

"On Line Change" function allows Win-GRAF PAC change its project to a modified one during the PAC
running time. The modified project must be the same name as the original one that currently running on
the PAC.

"On Line Change" is primarily used for emergency, sometimes it can not disable or stop the project
running on PAC or unavailable to update new project, especially, the system needs 24 hours operation
and can not suspended. Except these cases, it is not recommended to use this function! You had better
to stop the running project, and then download the modified one to the PAC (refer to Section 2.3.5),
which is the safe way.

Application 1
(A little modified)
Win-GRAF |~ 9 Application 1

(Original)

9.1 Limitations of "On Line Change"

A Please notice the important limitations before enabling the "On Line Change"!

When On Line change is enabled, you can perform on the fly the following kinds of changes:

® Change the code of a program.
® Change the condition of a SFC transition or the actions of a SFC step.

4 )

Step Action

Transitions =—f— Transition 1 =t Transition 2 \

Sequential Function
Chart (SFC)

Step Step

- J

® Create, rename or delete global and local variables.

® Create, rename or delete global and local function block instances.
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Workspace

) Test
[+~ Exception programs S Inst_BLINK
[ Programs | RUN BLINK @
‘ig o L"J -
I+ [ Watch [for debuggin... | — | T#2s JCYCLE

A8 Soft Scope &

=4 Initial values

The following kinds of changes are not allowed:

| Dim. | Attib.

Name | Type
_1 Main
Inst_BLINK1  blink

= {2} Global variables

_del_SW1 BOOL Deleted
ouT BOOL
SWW2 BOOL Added

® Create, delete or rename a program. (It will appear a warning message if delete a program.)

A& POU cannot be deleted with On Line Change active. Do-you want to disable it?

2 Test
[ Exception programs
[ Programsz
A Main

Change SFC charts.
Change the local parameters and variables of a UDFB.

Change the set of 1/0 boards.
Change the definition of RETAIN variables.

Change the type or dimension (or string length) of a variable or function block instance.

In addition, the following programming features that are not safe during a change should not be used:

® Pulse (P or N) contacts and coils (edge detection).

25 Instead, you must use declared instances of R_TRIG and F_TRIG function blocks.

Rising Pulse Detection

Before Enable

After Enable

o S Inst_R_TRIG
P CLKR_TRIG) G
(False > True)
ouT Inst_R_TRIG QUT1
P I CLKR_TRIG o |

Decreased Pulse Detection

ET S Inst_F_TRIG
N [CLKF TRIG) )
(True > False)
oum nst_F_TRIG OUTH
W I CLK F_TRIG @ |

® Loops in FBD with no declared variable linked.

25 You need to explicitly insert a variable in the loop.
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9.2 Using "On Line Change"

Enable The "On Line Change" Function:
1. Mouse click "Project > Settings..." from the menu bar, then double click "On Line Change" item to set
it "Enabled".

™ Win GRAF - Test

File Edit ¥Yiew [Insert B&mEE® Tool: Wmdow Help

& =% & . [ Enild All Projects F7
Workspace Clean Al Projects
B Test = Download All Projects...

""" [J Exception pre Sotiings..

-~ Programs

p 0 0o
E = nE m

C:\Win-GRAF\ProjectsiTest

(General  [IIIEUT | Value I
Egp:;??; s Communication parameters 192.168.71.18:502
Debugaing W Cycle time 0
Advanced @5 Code Generation Release
(A") (".-r.-;l:-'-v—vi-l—l-- o= sepacate soomant Lo
=
iy verson VT 2074706705 1588 |
Libraries \ Edit..
Use external objects Edit..

Double click to disable or enable and configure On Line Change
capabilities,

Cancel

2. Click "Project > Build All Projects" from the menu bar. Must compile the program first, then can set

up the following steps.

{7 Win-GRAF - Test

Fie Edit View Inefl Project | Tools Window Help
& 4 T o 9o HERE AR S &Rl |
\ BWX
Tool: Window  Help : . ' A |7 Name | Type | Dim
— ; - ouT1 || = £} Global variables A
Build All Frojects 5 RUN BLINK G O— C swi BOOL
Clean A1l Projects ouUTY BOOL 3
*= Download ATl Projects.. Tizs foval | i 3
settings... = 3 an ~
\ ) = Used) 2
c - || F [ (Project)
39 GIO!JaI defines £l | I Y,l'm 1 Advanced g
T Variables (| =48] 2| |I* %] Blocks Sovlist | Define | ENUM
B Types 43 ] Varizbles | Main
; Build X||
Building application data... ~
< 9BOOLASINT: OINT: 1 DINT/REAL: O LINT/LREAL: 3 TIME: 1 STRING; - CRC = 1102ac76 >
[ On Line Change not possible: too many variables
hielocating code... This message can be ignored when just
< Code CRC=a9c42ek - File CRC=feal1325 - Size=1832 > bl on Li Ch
No error detected enable Un Line ange.
|4 | Buitd " Crossreferences | Runtime | Callstack | Greskpoints | Diaitalsamplinatizce | Prompt | HMI
JReady OffLine 192.168.71.18:502 A 0,90 692 x 18 0,0
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Setup the Number of Variables:

When the "On Line Change" is enabled, you have to set up the number of variables reserved for the
declaration of the new variables and Function Blocks for future on-line change usage.

3. The same as the step 1, mouse click "Project > Settings..." from the menu bar, then double click on
the "On Line Change" to show the setting window.

Please set the needed new number in the “Value" or “Margin" fields.

Note: If both “Value" and “Margin" have set values, it will use the larger value. In this example,
"Value" is set as "30" and “Margin" is set as "10", then the displayed value x 10% is smaller
than 30, so it will use the larger value "30".

4. Click the needed Variable Type, then click the "Set” button.

(E.g., Click "BOOL/SINT variables" and "Set" button, then the number become 9 + 30 = 39.)
Note: "STRING buffers (characters)", "FB instance data (bytes — approx.)" and "Complex variables
segment (bytes) " need to set a larger number (This example uses "5000").

5. After setting (as the picture below), click the "X" in the upper right corner to exit the setting.

On Line Change () [l On Line Change

Current Status

ENABLED

Number of variables allocated

[ ]

i Frarattes LB
DINT/REAL wariables 2/0
LINT/LREAL variables 140
TIME variables 2/0
Active timers 0/0
STRING variables 2/0
STRING buffers [characters) 1740
FB instances 3/0
FB instance data [bytes - approx.] 32/0
Published variables 0/0
Complex variales segment [bytes) 0/0
POUs 5/0

Numbers displayed: Used / Allocated

Displayed "used" numbers are according to the last build

Current Status

ENABLED

Number of variables allocated

]

BOOL/SINT variables r 9/39
INT variables These 3 Types | 1431
DINT/REAL variables need larger | 2/32
LINT/LREAL variables | 123
TIME variables values. | 2032
Active timers 0/30
STRING variables 2732

|_STRING buffers [characters] 17 26017/ 1 |
FB instances 3733

| |FB instance data (bytes - approx.] 327 5032 | -l
Published variables 0/30

Il Complex variales seament (bytes] u/ss000/ | |
iF‘UUS 5735

Numbers displayed: Used / Allocated
Displayed "used" numbers are according to the last build

Allocate: O Value l30 i Sllocate: O Value [5000
@itjfargin (|10 \ (waxgin (2 |10
AN AN

(

6. Click "Project > Build All Projects" from the menu bar, compile the program again. Then click “On

Line” or click the tool icon Al to link to the PAC. (Refer to Section 2.3.5.)

Tools Window Help
Build Al Projects

Clean All Projects

Settings. ..
On Line

Stmulate

Download All Projects...

CHr4FS
FS

% € AR g 05 e(Al

|

ouT
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7. After successfully link to the PAC, click the tool icon "Download changes" to download the program
to the PAC.

Note: "On Line Change" is only suitable for the program that just has a little change (Do not need
to stop the application). If the program name is different from the running one on the PAC,
the user has to stop and download the program again (refer to Appendix B).

T G MEBE AR SEARN D - eEked

== =8 [Main] [Dowalosd changes - TEST|X

. ' ' A Y Name T Valie [ Type
OUT1 = TRUE =] &[] Main ~
| R1 RUN BLNK @)} 1 - {a} Global variables

S BCES
i T#2s CYCLE ouT1 RUE BCw
, i) 3
| ENE R ~

3 © [ [Used) ;
M\ S (Projectt ™

| = &l D) 2| € %] Blocks soviist | Define | ENUM

]4! ‘ariables | Main

|
J il

8. Click on the tool icon "Do On Line change" to execute the program.

Note: After executing the "On Line Change", there are some using restrictions for protecting the
system normal operation (refer to Section 9.1). So, make sure the program is correct, then
perform this function.

File Edit View Insert Project Tools Window Help

PN BE A= O S E R, e I A M A B 3e (1 " Al RUN ] *m£ " P
Workspace == == [Main] % X
S [> Test [RUN] - - - A7 Name T Vale Type
[ Exception programs b OUT1 = TRUE = = ] Main ~
£ 3 Progiams £ Rt RUN BLINK @ O = £} Global variables
“HE] Main S BC
I [ Watch [for debuggin... ||+ | T#2s JcveLE ouT1 TRUE BCw
¥ Soft Scope < 1 > T
i ﬂ Initial values 3 & T_:I & B S
: ?Jé Binding Configuration B | C& (Used)
39 Global defines i ¥\ 5 raPoectt ™
3} Variables e ST > |[€ %] Blocks ~ Sovlist | Define | ENUM
B Types [€ %] wvarisbles | Main
Build X

| Build in progress... Please Wait...
No eror detected
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Chapter 10 Data/Type Conversion and Using the PAC Time

10.1 Al Data Conversion

If you are using Al modules in the PAC's Slot 0 to 7 (for example: I-8017HW), and want to convert the Al
input signal (for example: "4 to 20 mA" or "0 to 10 V") to the user engineering value (for example: 0 to
10000), refer to Section 4.3. However, if you are using the remote Al modules (e.g., through PAC's
RS-485 Port to connect to the 1-87017ZW or I-7017R module), you can refer to the following settings:

Win-GRAF PAC
. I-87K4 1/0 Expansion Unit
COMx: RS-485
S— I-7017R +1-87017ZW
Data - — Data - — Data - —

1. First, connect "i_scale" in the "I/O Boards" window, and double click on "i_scale_x" to open the
Properties window (refer to Section 4.2 for detail steps)
Note: "I/O Boards" supports ONLY ONE "i_scale" (DO NOT connect 2 or more "i_scale").

2. Set up the number and value of the Conversion Function that need to be enabled.
(E.g., Use Function 1 to convert "4 to 20 mA" into "0 to 10000").

Ch01_X0_Min_Physical_Val: “4.0”
Ch01_X1_Max_Physical_Val: “20.0”
Ch01_YO_Engineering_Val_For_X0: “0.0”
Ch01_Y1 Engineering_Val_For_X1: “10000.0”

£EEE 170 Boards

7
1.

Ref 16824
/Ch00_X0_reserved =0.0
Chl][l " X1 reserved = UD

0
1
2 .
Ch[l(l Y1 _reserved = UD
3 'Chol “X0_Min_Physical Yal=40
4 /Ch01_X1 Hax _Physical_¥al =200
5 ‘Chl)l “Y0 ..._.~_.; ¥al For X0=00
B
7
8
9

Ch02._X0_Min Ph S LT ngineering ®
in_Physics ChO1_¥Y1_Engineering_¥al_For X1
(ChO2_X1_Max_Physical_ Val=0.0 :
'Ch02 "Y0 Engmeenng_?al For_ X0=00
Ch02_Y1_E Yal For X1=00
|{ChU3_AU_Min | ysu:al Yal=UU
ChO37X1_Max_Physical_Val=0.0 v

Wi scale 0

— 1 i_scale 1 i_scale ~

— 2 i_scale 2 ~

10
11
12 Notice:

13 1. If setting both value of Ch_X0 and Ch_X1 to 0.0, it means the relative scaling function No. is d
14 2. If Ch_X0 is greater than or equal to Ch_X1, the setting is wrong. v
[£ [ >

Setup the scaling function No. 01 to 29 for scaling /0 variables .
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3. Edit an ST Program to convert a physical value (e.g., Phy_V[0] to [7]) to an engineering value
(e.g., Eng_V[0] to [7]). (Refer to Section 2.3.3 for detail setting steps.)

1o (% ii is declared as DINT A |7 Name ‘| Type | Dim. | Att
A Phy V is declared as REAL array with Dim 8 = = [ SsT1 (*Data Conversion™) »
Eng V is declared as REAL array with Dim 8 ii DINT
IF +
e Phy_V REAL [0.7]
= FEE L W B £ Y R Eng_V REAL [0.7]
o =l (&} Global variables
_ (* Using conversion function 1 to convert a ouT1 BOOL v
bIT physical waluean to an engineering value *) < " >
Eng V[ii] := Convert_to Eng (1, Phy V[ii]): \'f’{“ 3 A . ~
end _for: | (*iiis declared as DINT variable :
&) Phy_V is declared as REAL array with Dim. =8 =

4 5| ‘aisbles | Maf ENg_Vis declared as REAL array with Dim.=8  ¥)

forii:=0to 7 do

(* Using conversion function 1 to convert a physical value to an engineering value *)
Eng_VI[ii] := Convert_to_Eng (1, Phy_VI[ii]);

end_for;

10.2 AO Data Conversion

If you are using AO modules in the PAC's Slot 0 to 7 (for example: 1-8024W), and want to convert the
engineering value to the AO output signal (e.g., convert "0 to 20000" to "0 to 10 V"), refer to Section 4.4.
However, if you are using the DCON remote AO modules (e.g., through PAC's RS-485 Port to connect to

the I-7024 module), you can view following settings:

1. Connect "i_scale" in the "I/O Boards" window, and double click "i_scale_x" to open the Properties

window (refer to Section 10.1 for detail steps)
Note: "I/O Boards" supports ONLY ONE "i_scale" (DO NOT connect 2 or more "i_scale").

ikEE 1/0 Boards

? .
2 -
3
4 Dol
5
B Rename
7
8 I Properties
9 i scale
gl scale 0 Virtual/Real
1 i_scale 1
2 iscale 2 O Move L
10
11 ."m."‘_f"",_:v
12
13 l Help
14
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2. Set up the number and value of the Conversion Function (e.g., use Function 2 to convert "0 to 20000"
to"Oto 10 V").

9 0: i_scale - Properties

Key=6

Eif] = 1%2& — Ch02_XO0_Min_Physical_Val is set as “0.0”.
Crno-=d-tasetyed 20 Ch02_X1_Max_Physical_Val is set as “10.0”.
ChO0_YO0_reserved =0.00 i i i “00”
ChOO ™Y1 reserved =010 ChOZ_YO_Eng!neer!ng_VaI_For_XO !s set as “0.0”.
ChO1_X0_Min_Physical ¥al| Ch02_Y1 Engineering_Val_For_X1 is set as “20000.0".
ChO1_X1_ Max_ Physical Yal

Chﬂl_O_EngineeIing_al_ or_XU0 =00

Ch0Z X0 Min Physical Yal=00

Ch02_X1_Max Physical_Yal=100

Ch02_YO0_Engineering ¥al For X0=00

| Ch02_Y1_Engineering_¥al For_X1 =20000.0
=00

Ch03_X1_Max_Physical_Yal=00

(£

3. Edit an ST Program to convert an engineering value to a physical value (e.g., Eng_V[0] to [7]).
(Refer to Section 2.3.3 for detail setting steps.)

ST1* iV X

i (% ii is declared as DINT A7 Name ‘| Type | Dim. | Aty
Phy V is declared as REAL array with Dim 8 ={ | = _] ST1 (*Data Conversion™ A~

L} Eng V is declared as REAL array with Dim 8 = i DINT T

¥ * -

" Phy_V REAL [0..7]

= for ii := 0 to 7 do Eng_¥ IREAL 0:.7]

o = {a} Global variables

_‘ (* Using conversion function 2 to convert an ouT1 BOOL v

bIT engineering value to a physical wvalue *) | & [ >

Phy V[ii] := Convert_to Phy (2, Eng V[ii]): u @ =
end for;

(* ii is declared as DINT variable.
<5 | Phy_V is declared as REAL array with Dim. =8

QQF-__‘_%“;""“ | M  Eng_Vis declared as REAL array with Dim. =8 *)

s

forii:=0to 7 do
(* Using conversion function 2 to convert an engineering value to a physical value *)
Phy_VI[ii] := Convert_to_Phy (2, Eng_VIii]);

end_for;
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10.3 Data Type Conversion

When different types of data want to do "+, -, *, /" calculation or ">, <, =, <=, > =, <> (not equal)"
operation, or when the variable types of the parameters in the function are different, you must first use

the type conversion function (in the following table) to convert them into the same data type, then can

use the data normally.

Data Conversion . L. Data Conversion .
. Descriptions . Descriptions
Functions Functions
ANY_TO_BOOL | Convert to Boolean ANY_TO_REAL Convert to Real
ANY_TO_SINT Convert to Short Integer (8-bit) [ ANY_TO_LREAL Convert to Double
ANY_TO_INT Convert to Integer (16-bit) ANY_TO_STRING [Convert to String
Convert to Lone Integer Convert Number to String.
ANY_TO_DINT . g \nteg NUM_TO_STRING |Can set the decimal digital
(32-bit — Default) .
number after converting
ANY_TO_LINT | Convert to Long Integer (64-bit) | ATOH Convert Hexadecimal
String to Integer
. Convert Integer to
ANY_TO_TIME Convert to Timer HTOA . .
Hexadecimal String

For example, the following ST program will convert the DINT variable to a Real first, and then do the
calculation.

REAL_Val_1 := ANY_TO_REAL (DINT Val_1) *3.5+4.8;

You can open the "HTML Help" from the menu bar, and enter the key word to search the needed
information.

&

&% Iopics RRRE =ik R HEHEE BEH

Q| Search o [ #30 | smRE0 |

Tutorisls ¥ SR ARIESmT S )
% About type conversion - v: 4
Lapguage... FIHEREL) B0
EETERE(D): =t Sl

#E & VB |
Type conversion functions - 1 ;
ANY_TO_BOOL IECE1131-3 2 \
ANY_TO_DINT #ANY_TO_U..\JIECE1131-3 3
ANY_TO_INT /ANY_TO_UINT IECE1131-3 4
ANY_TO_LINT IECE1131-3 5
ANY_TO_LREAL IECE1131-3 6
ANY_TO_REAL IECE1131-3 7
ANY_TO_TIME IECE1131-3 8
ANY_TO_SINT IECE1131-3 9
Programming languages - Refe... IEC 61131-3 10
ANY_TO_STRING IECE1131-3 11
NUM_TO_STRING IECE1131-3 12
BCD_TO_BIN IECE1131-3 13
BIN_TO_BCD IECE1131-3 14
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10.4 BCD Conversion

BCD 4-bit code is used to represent decimal numbers from 0 to 9. Suppose there is a decimal value
"132", if converted to BCD code is "000100110010" and if converted to binary is 10000100 (e.g., 27 + 2?=
128 + 4 =132).

Decimal ¥ zzBCD21 >0 Description
0 0 0 0 0|0
1 0 0 0 1 |2°=1 NOTE:
2 0 0 1 0 [2'=2 BCD code can only represent
3 0| 0| 1| 1 |2t+2°=3 numbers from 0 to 9.
4 0 1 0 0 | 22=4 It can not be used for these six
5 0 1 0 1 | 22420=5 values (1010, 1011, 1100, 1101,
6 0 1 1 0 |22+2'=6 1110, 1111), and will return "0".
7 0 1 1 1 [22+21+20=7
8 1 0 0 0 [23=38
9 1 0 0 1 |23+2°=9

The function table below can be used for BCD (Binary Coded Decimal) value conversion.

Type Con\.lersmn Description
Function

BIN _TO_BCD Convert Binary to BCD value
BCD_TO_BIN Convert BCD value to Binary

BIN _TO_BCD: SW2 = TRUE OUT1 = TRUE
19(10)= 0001 1001 scp) | | EBIN_TO_BCD .. |

=24+2%3+2°=16+8+1=25

M1 = 191 @l =25

BCD_TO_BIN: S = TRUE QLTY = TRUE
33(10)= 0010 0001 2) = 21(scp) | 1 EBCD_TO_BIN . |

15(10)= 0000 3331, = O(ecp)

IMNZ =33 I o) G2 =21

You can open the "HTML Help" from the 2

menu bar, and enter the key word to search

the related information. pgg _tfg E;g 58

- mso(_ #20
S\ AR SATF B ()

&% Iopics
), Bearch b] LJ
] FlH FEFEL) BBTD)
Tutorialz » 3 :
- SEEED: B33 i
B About.. B s IEFF
BCD_TO_BIN IECBE1131-3 1
SEneEER., Type conversion functions IECE1131-3 2
BIN_TO_BCD IEC 61131-3 3
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10.5 Pack/Unpack Integer or Boolean

Unpack Integer to Boolean:

If want to unpack one BYTE (or USINT, range: 0 to 255) to 8 Booleans, you can use "UNPACK8" Function
Block.

Inst_UMNPACKS Bool_0 Inst_URPACKS
___________________________________________ ENUNPACKS... | EnUNRACKS . |
Bioal_1
_____________________ DSINT_1 Hin il ' LISINT_1 = 1281 1 '
Bool_2
GZ 1 (:!2 X
Bool_3
Bool_4
o 1 a4 .
Boal_5
5 ] a5 .
Bool_&
(8 ] Q6 .
Bool_7
[T ] arF .

If want to unpack one SINT to 8 Booleans, you must first use the ST program "ANY_TO_BYTE ()" to
convert the SINT to be a BYTE type, as follows:

Iri=t_UMPACHS Bool_0
En URIPACKE @i |
Bioal_1
AR TO BYTE(SINT Wal 1) D o '
Bioal_2
Q2 '
Boal_3
ok '
Raanany Bool_4
ot .
Boal_5
Q15 '
Boal_&
QI '
Boal_7
17 | ]

Pack Boolean Into Integer:

If want to pack 8 Booleans into one BYTE (or USINT, range: 0 to 255), you can use "PACK8" Function.

ST Program:

USINT_1 := PACKS8 (Bool_0, I Bool_1, Bool_2, Bool_3, Bool_4, Bool_5, Bool_6, Bool_7);
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LD Program:

Baal_0 ouT
IND PACHS Eno |
Baaol_1
- [N a|-ushT 1
Bool_2
= N2 Bool_0 = TRUE OUTH = TRUE
11
Boal_3 I1 N0 PACKS Eno
Y I3 Biool_1 = TRUE
Boal_4 ] i @] USINT_1 =15
Y thid Boal_2 = TRUE
Bool_5 O [
e e @ Bool_3 = TRUE
Baal_B ] ]z
— MG
Baal_7 L [
[ M7
v s
g
(e

If want to pack 8 Booleans into one SINT, you must assign a "BYTE" variable to the output(Q) to save the
value temporary, and use a "ANY_TO_SINT" Function to convert BYTE into SINT type, as follows:

Biool_0
0] PACHS Eno N En AMNY_TO_SIMT Eno

Bionl_1 "]
[ e L] G| Temp_BYTE Temp_BYTE I G SIMT WAL 1
Biool_2
[ T —— L
Bool_3
[ T —— L
Bool_4 oo
[ L
Bool_5
[ T — L]
Bool_&
B e INE
Bool _7
B | INT

Note: If the compiling fails, please click "Project" > "Settings" from the menu bar to check if the setting
of "Complex variables in a separate segment" in the "Runtime" is "Yes".

1
Oje P 1L

CWin-GRAFProjectsi Test
General Mame | Walue
L EE Runtime spstem Little endian

Compiler -
Debugging W Cycle time 1]
Advanced &F Code Generation Release
(Al % Exchange 10z while stepping ez

2 Sunnort eariables locking I

[ [il« Comples variables in a separate segment Y'es ]
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10.6 Pack/Unpack BYTE, WORD, DWORD

Pack Two 8-bit Data into One 16-bit Data

If want to pack 2 BYTE (or USINT) into one WORD (or UINT), you can use a "MAKEWORD" Function.

ST Program:

WORD_VAL_1 := MAKEWORD (Hi_byte, Lo_byte);

LD/FBD Program:

En MARENORD Eno En WMAKEAORD Eno
Hi_byte JHi alworRD val 1 |:> Hi_byte = 0|1 G WIORD WAL 1 =128
Lo_byte L Lo_byte =128 R

| MAKEWORD
Hi byte=128 I: ! @ WORD VAL 1= 32768
Lo ByieE=10 =

If want to pack 2 SINT into one INT, you must first use an ST program "ANY_TO_BYTE ()" to convert SINT
into BYTE, and then use an "ANY_TO_INT" Function to convert the packed WORD into INT type.

/\
En MAKBWORD Eno n ARy _TO_MT  E

O+

HI — @ Temp_woRD Temp_woRD {in T Al 1

BN _TO_BY TECSINT _Hi)

M _TO_BYTECSIMT_Lo)-{L

Unpack One 16-bit Data to Two 8-bit Data

If want to unpack one WORD (or UINT) to 2 Byte (or USINT), you can use "HIBYTE", "LOBYTE" Functions.

ST Program:

Hi_byte := HIBYTE (WORD_VAL_1);
Lo_byte := LOBYTE (WORD_VAL_1);
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LD/FBD Program:

En HEVIE  Emo En  HBYIE  Eno

WORD_WaL_1 i o af Hi_byte CWORD_vaL 1 = 32767 JrD e @
En LOBVTE  Emo En LOBYIE  Eno

WORD_VAL 1 i m afLo_pyte WORD_VAL_1 = 32767 JrD o @

HIBYTE
WORD WAL 1 i iy Hi byte

LOBYTE
WORD WAL 1 pid iy Lo byte

If want to unpack one INT to 2 SINT, you must first use an ST program "ANY_TO_WORD()" to convert INT
into WORD, and then use an "ANY_TO_SINT" Function to convert the unpacked BYTE into SINT type.

En HIE TE Eno En BNY_TO_SIMT  Eno
[annnnnsf O+
ANY_TOWORDIMT VAL 17 N ol Temp_BYTE Temp_BvTE al s _Hi
En LOBYTE Eno En BNY_TO_SIMT  Eno
oM O
ANY_TOWORDANT _vaL 131 ol Temp_EvTE Temp_BYTE N o] ST Lo

Pack Two 16-bit Data into One 32-bit Data

If want to pack 2 WORD (or UINT) into a DWORD (or UDINT), you can use a "MAKEDWORD" Functions.

ST Program:

DWORD_VAL_1 := MAKEDWORD (Hi_word, Lo_word);

LD/FBD Program:

En MAKECWMORD Eno

Hi_word JHI o} DWioRD_waL 1

Lo_weord JL

| W&k ECWIOR D
Hi word I: ! o DWORD Wal 1
Lo word =
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If want to pack 2 INT into 1 DINT, you must first use an ST program "ANY_TO_WORD()" to convert INT to
WORD, and then use an "ANY_TO_DINT" Function to convert the unpacked DWORD into DINT type.

En  MAKEDWORD Eno ER_ &MY _TO_DINT _Pno
O—i
ANY_TO_WORDHI_nt1 A - o Temp_mwoRD Temp_DwORD i @ DINT _waL 1

ARl _TOWORDLo_int)

L

Unpack One 32-bit Data to Two 16-bit Data

If want to unpack one DWORD (or UDINT) to 2 WORD (or UINT), you can use "HIWORD", "LOWORD"
Function Blocks.

ST Program:

Hi_word := HIWORD (DWORD_VAL_1);
Lo_word := LOWORD (DWORD_VAL_1);

LD/FBD Program:

En  HMYORD Eno

(AENRRNE|
DWORD_WaL 1 i @ Hi_word

En LOWORD Eno

[nRnnREn|
DDRD Wl 4w Gf-Lo_weord
HIWORD
CWORD WAL 1 i iy Hi word
LOWORD
DWORD WAL 1 vl Gy Lo word

If want to unpack one DINT to 2 INT, you must first use an ST program "ANY_TO_DWORD()" to convert
DINT to DWORD, and then use an "ANY_TO_INT" FB to convert the unpacked WORD into INT type.

En HWCRD Eno Er\___ ANT_TO_NT _Ano
oM O
AR _TO_DWORD(DINT _AL_1) h | Temp_woRD Temp_WoRD {in | Hi_int
En LOWWORD Eno En BEF_TO_INT Eno
annnnni} O—wis
AR _TO_DWWORDDIMT _aLl_13 @ Temp_WoRD Temp_WoRD Jin & Lo_int
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10.7 Unpack Variable to Byte Array or Pack Byte Array into Variable

"SerializeOut" Function can unpack a Win-GRAF Variable value to a Byte Array (or USINT Array);
"Serializeln" Function can pack a Byte Array (or USINT Array) into a Win-GRAF Variable value.

Note: 1. The Dim. of Array must be set as at least "8".
2. This "Serialize" Function can not use the STRING variable.

You can open the "HTML Help" from the menu bar, and enter the key word to search the related
information.

E? HTML Help

&% Topics.. & @
Q| Search. BEEE =% -8 EFEE BE
Tuprisls b | mso [ 220 | smeso |
% About.. SHE ) AMESAIT S ()
Language... sefializeout r 7 erlﬁ 2
FUtiEEL)
R ERED: =% |
I i IBFF |
Serialize0ut IEC 61131-3 1 1
Advanced operations IECE1131-3 2
Serializeln IECE1131-3 3

If the SerializeOut() and Serializeln() return "0", it means the saving location is wrong or the Array’s
space is not enough.

Note:
(* Declare TMP_DINT as a DINT, Data Type Byte
buf as a BYTE Array, Dim. = 10, BOOL, SINT, USINT, BYTE 1
DINT_Val as a DINT, INT, UINT, WORD 2
Word_Val as a WORE' DINT, UDINT, DWORD, REAL 4
REAL_Val as a REAL *) LINT, LREAL 3

Example 1

(* To unpack one DINT_Val to 4 Bytes, and save them separately to the buf[2], buf[3], buf[4] and buf[5]
from the location 2 of the BYTE Array in the "Little Endian" sequence. *)

TMP_DINT := SerializeOut (buf, DINT_Val, 2, FALSE) ;

Note: The last parameter is "FALSE", that means to use the "Little Endian" sequence (To save the Low
Byte to the starting address).
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Example 2

(* To unpack one Word_Val to 2 Bytes, and save them separately to the buf[0] and buf[1] from the
location 0 of the BYTE Array in the "Big Endian" sequence. *)

TMP_DINT := SerializeOut (buf, Word_Val, 0, TRUE) ;

Note: The last parameter is "TRUE", that means to use the "Big Endian" sequence (To save the High
Byte to the starting address).
Example 3

(* To pack the buf[0], buf[1] , buf[2] and buf[3] in the BYTE Array into one REAL_Val in the "Little
Endian" sequence. *)

TMP_DINT := Serializeln (buf, REAL_Val, O, FALSE) ;

Note: The last parameter is "FALSE", that means to use the "Little Endian" sequence (To save the Low
Byte to the starting address).

Example 4
(* To map one DINT_Val to one REAL_Val in the "Little Endian" sequence. *)

TMP_DINT :
TMP_DINT :

SerializeOut (buf, DINT _Val, O, FALSE) ;
Serializeln (buf, REAL_Val, O, FALSE) ;
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10.8 Get/Set the PAC Time

If you want to get the current time of a Win-GRAF PAC, you can use a "TIME_GET" Function Block.
(Refer to Section 2.2.1)

:w: |

Currert time of the...
Year |-PAC _Year
Morith |- PAC_Maorth
PAC_Year, PAC_Month,
Dy |-PAC_Day
< PAC_Day, PAC_WeekDay,
Dy | PAC_WisskDay PAC_Hour, PAC_Minute,
PAC_Second are declared as
Hawr |-PAC _Haour DINT
Minute |-PAC_Minute
Second|-FPAC_Second

If want to adjust the Win-GRAF PAC time, you can use "TIME_SET" Function Block. (Refer to Section

2.3.6) First, fill the new time to the variables of "new_Year", "new_Month", "new_Day",

n.n

"new_WeekDay",
"TRUE" one time.

new_Hour", "new_Minute" and "new_Second", then set the "Set_new_time" to

Zet TRUE to zet new time

Set_new_time Inst_TIME_SET
Set  TIME_SET e |
niewy time for the Pac
new_Year | Year
Set_new_time is declared as BOOL
niesy _hornith | darth
new_Year, new_Month, new_Day, - .
new_WeekDay, new_Hour,
. nesee_Day JDay
new_Minute, new_Second are
declared as DINT new Hour JHour
neyy _inute hinute
new _Second 4 Secaond

Set TRUE to =et newy time
Set_new_time
R |
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Chapter 11 Commonly Used Tools and Useful Tips

11.1 Upgrade Win-GRAF Libraries

Users can download the latest version of Win-GRAF libraries (Win-GRAF Lib, e.g., "win-graf-lib-x.xx.zip")
from https://www.icpdas.com/en/download/show.php?num=695

The Win-GRAF Libraries (Including Function, Function Block and |I/O Board definitions) are saved in the
folder of “ICP DAS - XP-WP-VP” under the directory of “C:\Win-GRAF\DATA\HWDEF”. In some situations,
you need to upgrade the Win-GRAF Libraries to the new version for supporting more Functions or new
I/O Board. Please follow the steps below:

1. First, close all Win-GRAF Workbench windows. BRE REER WRY ZIHSBQW >
. » »
Ot=-Q F s

2. You can compress the original “ICP DAS - XP-WP-VP” S : =
folder and back it up to the other directory (e.g., e =) C*Wm}'GR"F\DM“E’"DEF I/ |
D:\temp\xxx.zip), and then delete the folder. DNEP3 Embedded  Ethemet Files -

HMI Powerlink

3. Copy the new “ICP DAS - XP-WP-VP” folder into the o @ ED -

directory “C:\Win-GRAF\DATA\HWDEF”, and )
A K ICP DAS - ICP DAS - Maths Miscellaneous

execute the Win-GRAF Workbench again. XP-WP-VP

Note: ‘ : /I

Delete the folder after back up. QEF

If you want to know the version number of the

Win-GRAF library. As the figure below, open the , _
"Library Manager" and click "A_Version" in the "I/Os" /} J - J
tab, and then click "Description" to check the version Ropuers”  Repstgrs  Sebciors”  Swnderd: I8

number (e.g., "1.01").

M Librasies >| m OEM
EQ Handbook
[l History

@ Win-GRAF ’
I Google Chrome »
) ICPDAS »

FEEA® b

[4) Outlook Express
@ Mozilla Firefox

() Manual
] ReadMe
Wi Win-GRAF

I.rihm.Ur Manage
IS Tool:  Wizard

Save Library !

|ICP DAS - XP-WP-VP Lo K
Counters -~

DWNP3 B
Embedded HMI

Ethermet Powerlink,
Files

[T Library Manager - ICP DAS —EF-WP-¥F

NOT connectit . #)

r°1 1T AT

f the Libray "ICP DAS - XP-UP-¥P" is| 1.01 .

IE| .
=DIP_: swm:h (* 8-Ch DVl from the D11:| switch of PAC *)

I AT O AT A T 3 21 A8 T A4 ITIT T Ao 2T

ICF DAS <P wWE-yP

HiRNN

The wersion numbe

|

This "A Wersion™ is only for identification . Rezat Changes
The PAC 's Win-GRAF driwer can not recognize it.
DO HOT connect this "4 Version™ in the Win-GRAF project.

v

Jul. 25,2014 -
ICPF DAS , Taiwan

| £
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11.2 Upgrade Win-GRAF Driver

For updating add-on functions, I/O boards or other purposes, ICP DAS will release a new version of
Win-GRAF drivers in the future. Users can get the latest driver on the website
https://www.icpdas.com/en/download/show.php?num=695 and follow the steps below to upgrade the
new driver into the PAC.

Note: The Win-GRAF Driver of the XPAC (XP-8xx8-CE6), WinPAC (WP-8xx8, WP-8x28-CE7, WP-9x28-CE7,
and WP-5xx8-CE7) and ViewPAC (VP-x2x8-CE7) will be placed in the directory \System_Disk\Win-GRAF\"
inside the PAC.

1. On the desktop of a PAC (use WP-8xx8 in this example), double click on the "Win-GRAF_WP_8000"
icon and then click "End Driver" to stop the currently running driver.

S

@ Win-GRAF-WP-8000 [oK]
Internet

Explorer

WP-Bxx2 driver Version 1.01 , Jun.06,2014

This product is icensed.

wordPad

#|V virtual cE (B troso 2 2

2. On the PC, copy the new driver into the PAC's directory “\Temp\” by using FTP method.
3. Onthe PAC, copy the new driver from “\Temp\” into “\the System_Disk\Win-GRAF\” directory to
replace the old one, and then reboot the PAC.

#BUE(D] 'Sy stem_Diskywin-graf

License.bin %] Quicker.dl t5.cod |=]t5. Lpd:

M8 in_GRAF_WP_8000.exe  MEwin_GR&F_WP_SOOOURk 77
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11.3 Spy List

When a program is running, the Spy List lets users quickly know the variable’s value or status.
Sometimes, a program may declare hundreds or thousands of variables, users do not need to look for
them, just simply switch to the pre-created Spy List window to view the wanted information.

Steps:
1. Right-click on the project name (e.g., "Demo01") and select "Insert New Item".

2. Select "Spy List" of the "Watch", then click "Next" to the next step.
3. Then, key in a list name (e.g., "NewSpy1") and press "OK".

=G B Communication Parameters...
| A OnLine

[ D % Simulste

£ f" Monitor {78 Insert New Item

Fel I
. ;‘j] I L Lk e Fakler Categories: Available Ttems:
5 3 r | Insext New Program... (Al Py
gy g = LneetHMIDevie.. rgans e °
i N Shorteuts Resources ,& Graphics
egg | ™ Embedded HMI &8 soft Scope

AR Insert New Item... K Shortcuts

. Others
a ;

( Nextk” Cancel ]
\

( [Mewspy1 ) ° ]
| |

I OKkJ[ Cancel ]

Name

Description
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4. Double click "NewSpy1" on the left side to open the setting window and drag the variables you want

to put into the window.

Workspaco Prewsrsp e s v X
=4 Demo01 | Name | WValue | Description 7 _Name | Type | Dim. | &
& [ Exception programs ¥ PAC_Year Current time of the PAC & {a} Global variables A
[}~ Programs ! PAC_Month PAC_Year DINT
“He] PAC_Time (*Get / SetP... || B¢ PAC_Day PAC_Month DINT
) LD1 (*Blinking®) PAC_WeekDay ‘ PAC Day DINT =
=1 [ Watch (for debuaging) PAC_Hour S ~ PAC WeekDay DINT
‘ A Soft Scope PAC_Minute Se PAG®Hour DINT
] NewStucture PAC_Second SS o PAC Minute DINT
=3 Inital values 1 INT_Val S ~=——=="] PAC Second  DINT
~———Hemreciet [ REAL_Val INT_Val INT [0..2]
[- % NewSpyl w ] . LLREAL Val REAL [0.3] |+
B4 Binding Configuration AN < || € | 8
$g Global defines [ %] o1 PAC Tme | Variables | NewSpy1-
5. When the Win-GRAF and the PAC are connected, the "NewSpy1" window will show the variables
information clearly.
File Edit View Insert Project Tools Window Help
AR B A= N TC ke T < o il YN R AR e P e n e @
e — WX
£ [ Demo01 [RUN] m Name | Value Description | |'F Name | Value | Type | Dim. | Attrib.
([ Exception programs B PAC_Year 2014 Current time of the PAC = {2} Global variables s
- Programs PAC_Month 6 PAC_Year 2014  DINT
%3 PAC_Time (Get/SetP.. || B4 PAC_Day 13 PAC_Month & DINT
“€] LD1 (*Blinking®] PAC WeekDay & PAC_Day 13 DINT
1+ Watch (for debugging) PAC_Hour 5 PAC WeekDay & DINT
» B8 Soft Scope PAC_Minute 13 PAC_Hour ) DINT
rg] NewStructure PAC_Second 0 PAC_Minute 13 DINT
=4 Initial values S INT_Val PAC Second O DINT L
=4 NewRecipel INT_Val[0] 55 INT_Val INT [0.2]
B ‘ INT_val[l] 36 REAL_Val REAL  [0.3]
% Binding Configuration [l INT_¥al[2] 100 new_Year 0 DINT
39 Global defines -] REAL_Val new_Month 0 DINT
Y Variables REAL Vall] 58 new _Day 0 DINT
B Types REAL_Val[l] 96 new_Hour 0 DINT
REAL_Val[2] 3.2 new_Minute 0 DINT G
REAL_Val[3] 25 <..-... OA-A..,Ji n NINT 5 !

[€ %] Lp1] PAC Time | ‘arisbles | NewsSpyl
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11.4 Backup/Restore a Win-GRAF Project

Back up A Win-GRAF Project:

1. Mouse right-click on the project name (e.g., "Demo01") and select "Save Project" and then "To Disk".

Workspace
= Demo01

E e
=3 Progrs Communication Parame|
2P 3 onli
.«ﬁ L ’g —.n e -
£ B3 Wate| "B Stmulate o
s ' =
E‘I] 'NewIS g Insert New Folder I

Insert New Item...

' égve PrTJ}éct : | ﬂ io Disk...
Qﬁplicaté Project... 7 @ Tg Zip... \
Print Project... Eg To Zip and Mail .
Project Description... To Target...

Remove Project

2. Click on the "Browser" button to assign a directory you want to save the project (e.g.,
D:\Win-GRAF_demo_backup), fill in the project name (e.g., "Demo01_0613"), and then click "OK" to

back up the project.

Current Project
C:\Win-GRAF\Projects\Demo01

Save as: ’ Project

Destination: D:\Win-GRAF_demo_backup

Browse...

Project Name:

Demol1_0613 » °

[ QKQ\[ Cancel ][ Help ]

Restore A Win-GRAF Project:

1. Copy the previously backed up the project folder (e.g., "Demo01_0613") into

"C:\Win-GRAF\Projects".

| #84EDY 3 DAWin-GRAF_demo_backup v
=
 #EIED] |5 CAWin-GRAFProjects v
R A~
’/] Demo01 -
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2. Click the menu bar "File" > "Close Project List" to close all opened project windows.

fl Win-GRAF - Demo01

‘Eﬂf‘- 'iit View Insert Project Tooks Window Help
.7 New Project List..

Cpen Project List k
Zave Project List k
‘57 Closs ProjestList W
N

3. Click the menu bar "File" > "Add Existing Project" > "From Disk", select the project you want (e.g.,
"Demo01_0613") in the "C:\Win-GRAF\" directory, and then click "OK" to restore the project.

igi ‘loo]s Window Help

TS New Project List . e LI ooy

]
|
Open Project List >

Select project
o Add New Project..

| Add Existing Project L“ ) Fom Disky 5 G Pt 3
Print Setup... ’ @ FromZip... \ ® () Demol1
- : e ERa Y Domo0] 0613
1 CAWin-GRAFProjects\Demo01 w51 ’ TR argyhe (=) Defanlt
2 CAWin-GRAFProjectsTest w51 From XML Exp @ () ICPDAS_template
- — ) MICP_M =
& () other
# ) Test
== Tasd N1 !
& | | 3
(Erarwe | [ W[ wE |
\ e

[} Win-GRAF - Demo01_0613

Sl vl 4l Xl g ol T2 00 B e S S A

Ho selection!

File Edit Wiew Insert Project Tools Window Help

*j Demo01_0613
wCephion programs
= [3 Programs
- 3] LD1 [*Blinking®)
o (3] PAC_Time (Get... | B "
= Watch [for debuagi... ‘lBuiId X
- 88 Soft Scope
] NewStructure
24 Initial values
o 6d NewSpyl
-3 Binding Configuration
- 3g Global defines
e fal Variables
B Types |14 | Build " Crossreferences | Runtime | Callstack | Breakpoints | Diaitalsa
IReady OffLine 192.168.71.19:502
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11.5 Software Reboot a PAC

Based on some cases, users may want to reboot the PAC in a software way. The Win-GRAF provides a
Function "PAC_Reboot" for users to restart the PAC.

Note: Please DO NOT call this Function in every PAC Cycle, or the PAC will reboot all the time.

Safety Coding:

(* "reset_PAC" is declared as BOOL and has initial "FALSE"
"TMP_BOOL" is declared as BOOL *)
(* ONLY when "reset_PAC" is set to "TRUE", the PAC will reboot *)

if reset_ PAC then
reset PAC o]

reset_PAC := FALSE ; PAC REBOCT I
TMP_BOOL := PAC_Reboot(); reset_PAC
end_if; R |

Dangerous Coding:

(* "TMP_BOOL" is declared as BOOL *)
(* Dangerous ! This coding method will let the PAC reboot always and cannot stop. *)
TMP_BOOL := PAC_Reboot();

If a mistake to reboot the PAC always, turns the rotary switch of the Win-GRAF PAC to "1" and reset it.
Then it will boot up in safe mode. Then you may rename the Win-GRAF application code on the PAC to
an invalid name. Then when the rotary switch is turned back to "0" and reboot, it will boot up normally
(No application). The Win-GRAF application code in the XP-8xx8-CE6, WP-9x28-CE7, WP-8x28-CE7,
WP-5xx8-CE7, and VP-x2x8-CE7 is "\System_Disk\Win-GRAF\t5.cod".
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11.6 Using ST Syntax in LD and FBD

The Win-GRAF Workbench allows users using simple ST syntax in Ladder (LD) and Function Block
Diagram (FBD) to facilitate programming. Before use, go to the menu bar "Project"> "Settings" >
"Runtime", and set the "Complex variables in a separate segment" to "Yes" to enable this function.

™ Win GRAF - Test

File Edit ¥iew [nsert B&mEa® Tool: Wmdow Help

S H== S : Euild 41l Projects F?
Workspace Clean A1 Projects
J Test += Download Al Projects ..

[ Exception prg :
" Proorams = \
et sething

CWin-GRAFProjects) Test
General M ame | Walue
L EE Runtime system Little endian
Cormpiler :
Debugging W Cycle time I
Advanced @ Code Generation Release
(Al % Exchange |0z while stepping ez
2 Support varables locking Mo
[ [il. Complex variables in a separate segment Y'es ]

Example:
LD Program:
Using division (REAL_VAL/25.5).
Boal_1
En = [o] I
( REAL_V.&.L.ES.S_@
759 Mz

FBD Program:
Call a function "ANY_TO_BYTE()" to convert the type from "SINT" to "BYTE".

mMAKEWORD
ANY_TO_EIY‘FE{SINLHi} +4-RHI Cr— WORD WAL 1
Lo bwyte L
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11.7 Apply a Recipe on the PAC

Some applications use the pre-defined Recipe and Value for processing different products, and this
Recipe can be mapped to a combination of variables within a Win-GRAF PAC. When one day want to
change the PAC process to produce a different product, you can use the Win-GRAF Workbench to
connect with the PAC and select a new Recipe you want to replace, and then apply it to the PAC.

Steps:
1. Mouse right-click on the project name (e.g., "Test") and select "Insert New Item"; then click on

"Watch" > "Recipe" and "Next" button, fill in the Recipe name (e.g., "NewRecipel") and then click
IIOKII.

Workspace

m Insert New Item

= Communication Paramet Categories: Available Ttems:
5 A OnLine (Al i
f ne| Spuai Programs Q
g g B Resources P>
GEv | Montor Embedded HMI M8 soft Scope
| Shorteuts
/] 3 [nsert New Folder Others
{E :; ) Insert New Program...
$q G * Insert HMI Device. ..
) v Shortcuts
BT

insert ﬂey Item... \

( ]NewRecipel 2 ° l
I

MName

]

Description

( Nexty{[ Cancel |

Lol ][ Cancel ]
N\

2. Double click "NewRecipel" on the left side to open the setting window and drag the variables you
want to put into the window.

| HewRecipet.rep * BW;X
- Test .Ej Name | Value T MName | Type | Dim. | At
(i) Exception programs o W ater - {2} Global variables »~

=) Programs = Soft_Flour Water DINT
4 FBD1 =4 Strong Flow Soft_Flour  DINT 3

3] Main = Saladol W Strong_Flour  DINT

s1] 5T1 (*Data Conversi.. B Cream S o Salad_oil DINT

[ Watch (for debugging) g Eag So MPCream DINT

&8 Soft Scope ‘ Cook_time SS o 7 | Eag DINT

=4 Initial values 3@ Plain_Flour Il Cook_time TIME

: ﬂ cr Lemon_Juice Plain_Flour ~ DINT

63 NewSpyl | == Suger Lemon_dJuice DINT
% Binding Configuratior B+ Suger DINT v
39 Global defines < ' ¥

T} Variables

!QI ‘ariables | NewRecipel
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3. Click on the "Insert Column" icon to add the new Recipe, and then fill in the suitable Values.

HewRecipel.rep *

Caramel Pudding | Lemon Pudding Pie D \ Y MName | Type
Water 125 o = {2} Global variables A
= Soft_Flour 50 50 Vifater DINT
E Strong_Flour 50 50 Soft_Flour DINT L3
=4 Salad_oil 35 0 Strong_Flour  DINT
3 B Cream 40 40 Salad_oil DINT
‘ ¥ Eag 180 180 Cream DINT
Cook_time TH30M TH25M Egg DINT
B4 Plain_Flour 0 0 Cook_time TIME
|E Lemon_Juice 0 5 Plain_Flour  DINT
—=  Suger 100 25 Lemon_Juice DINT
B sat 2 1 Suger DINT
Salt DINT v
< i) o

]4 » | ‘ariables | NewRecipel

4. Click on the "On Line" button to connect the PAC. At first the Values are all "0", please select the
product column and then click the icon "Send Recipe" to apply this Recipe into the PAC.

oy i % @ X SR

Workspace
= I Test [RUN]

(- [ Exception programs f £ fa} Global variables
[} Programs = Soft_Flour Water 0
= FED1 E Strong_Flour Soft_Flour 0
3] Main | = Salad_oil Strong_Flour O
s1] §T1 (*Data Conversi... || Cream Salad_oil 0
[=1-- 1 Watch (for debuaging) Ega Cream 0
B8 Soft Scope Cook_time Egg 0
=4 Initial values Plain_Flour Cook_time t#0s
4 NewRecipel Lemon_Juice Plain_Flour 0
o &d NewSpyl ger 0 NUIUESEN 5 00 Lemon_Juice O 3
B3 Binding Configuration g sat 0 PEA o) 2 %
ig Global defines IT; V‘ariablgsf__l New Recipel - |
OO00 HewRecipel.recp
g3 Mame | Walue | Caramel Pudding | Lemon Pudding Fie
ﬂ A ater 125 125 125
E= Soft_Flour a0 a0 a0 Note:
o,  -tong Flourf 50 50 S0 If users want to save the Values on
B Salad_oil £ iE L the PAC, i.e., to retain the Recipe
o Lream 40 0 40 values even if the PAC is powered
¥ Eog _ 180 180 180 off or restarting. See Section 6.1.
Coaok_tirme H30m TH30k TH25M
Iﬂ Plain_Flaur 0 1] I}
=] Lemon_Juicel 0 1] A
® Suger 100 100 25
B sal 2 2 1
\_ J

|{ }l \-"ariahIEE,l Hew Recipel
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11.8 Get the Functions and Function Blocks that Supported by the PAC

In the Win-GRAF Workbench window, expand the "All" directory in the "Blocks" panel to check quite a
lot of Functions and Function Blocks, however, some are not supported in the Win-GRAF PAC. The

following will show how to quickly get the Functions or Function Blocks that supported by the PAC.

{74 Win-GRAF - Demo01
File Edit View Insert Project Tools Window Help

EEX

2 O MaWe &R S 5 %A

PrOJeCt E; = Boolean AND*)
N R1: Get currenttime lfEn  TIME_GET  Enol- 1% % (Multiply)
; | ame t A <2
“a pac__ . Expa nd 4 + (=Addition®)
“) LD1 (Blinking®) E Current time of the PAC - % - (*Subtraction®)
- ; | PAC_Year All L
| Watch (for debugaing) — %z 7 (*Divide™)
&8 Soft Scope Directory %4 1 (copy (1 gain)?)
rg] NewStructure 4 |PAC_Morth t{ < (*Less than¥)
=4 Initial values i - 1% <= [*Less or equal*)
=4 NewRecipel 1% <> (*Is not equal®)
6 NewSpyl a2 PAC Day 1% =(*Is equal’)
%3 Binding Configuration > 1% > (*Greater than®)
g Global defines - | PAC_WeekDay 1% >= (*Greater or equal*)
(2} Variables %% >> [LJ.K] (*Put array item ...
B Types oo 2% >> [1LJ] (*Put array item (2 ...
= | -PAC_Hour %4 >> [I] (*Put amray item (1 d...
+7 x, N
2 “Blocks” | £ 181 o mn
| PAC_Minute =X Y
r Panel t, [I1>> (Get anay item (1 d...
1T} ABS (*Absolute value®)
| | LPAC_Second “v 1 [} ABSL [“Absolute value (LREAL)Y)
TR C— | e exaoo o=
I || 2 || povlist | Define | ENUM
(7] Lot] PAC Time
Build X
{4 »| Build Cross references | Runtime { Call stack Breakpoints Digital samplingtrace | Frompt | HMI
JReady OffLine 192.168.71.19:502 l 0,0 233 x 18 0,0 165% @ &&

Setting Steps:

1. Make sure the PAC is powered on and connected with a PC via an Ethernet cable.

2.

Workspace

'PAC_Time
= el

4 Progr,

Right-click

prameters. ..

“ F #| OnLine
B L e Simulate
1 Watc|

s

K_lj Eemove Project

wilj Lock Project

@5 Euild Froject
Clean Project
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In the Win-GRAF Workbench, right-click on the project name (e.g., "Demo01") and then select
"Configuration", and click on the "Upload" button in the "Select" tab to open the setting window.

Configurations

(| setect Dpescription | Data types | Standard | OEM
N~
Configurations
Defauit= ] -_Import

Click "Upload"

(®e |[ ®wa&

[ =8 ]
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3. Configure/Select the IP address of the PAC and click on "OK" button, the PAC will upload the
configuration file. Next, key in the file name (e.g., "test.cfg") and click "Save" to save the

configuration file.

Communication Settings

Upload the configuration

!_TS Runtime v

192.168.71.19502 \ E] Configurations

192.168.255.1:502
192.168.71.18:502 I Help I
1192 168 71.13.502

Setup the IP addr. of the PAC ‘

Fir e @

Uploading runtime configuration...

Please wait.

—— f47FR ;| 3 CONFIG " ¥ o2 E
o N\
Lﬁ} Save file under C:\Win-GRAF\DATA\CONFIG
FEARS
(‘[L‘,
S
FRI
gr! Give the file name & save it.
FAVEE
Mo | —
18R N): testefg ) v l HFE)
L ——
WS LATSH AN | Configution files (*ofg) v L) |

4. Back to the "Configurations" window, the configuration file (test) will show in the list, and then click

"OK" to leave this window.

Select | Description | Data types | Standard | OEM |

Configurations

G?Defau]t; Il Import |

Remove

S O 2T
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5.

{8 Win-GRAF - Demo01
File Edit View Insrt Project Tools Window Help

AN BE N RS

Workspace

i
{EFE )

)N O

& We & e i %A

J) Demo01 || 25
+--|_ Exception programs

In the "Blocks" panel, the red Functions and Function Blocks are not supported by this PAC.

EEX

|
| 1} DTHOUR (*Get hours from time stamp®) A

T} DTMIN [*Get minutes from time stamp®)

£l [ Programs i R1: Get currert time HEn  TIME_GET ~ Eno, T DTMONTH (*Get month from date sta...
“3€] PAC_Time [*Get / Set.. T} DTMS [*Get miliseconds from time sta...
€] LD1 [*Blinking®) Currert time of the PAC T} DTSEC [*Get seconds from time stamp...
=+~ Watch (for debugging) H Year| PAC_Year T DTYEAR [*Get year from date stamp®]
&8 Soft Scope 11 EEP_READ [*Read a value from the ...
8] NewStructure 67 Morth| PAC_Month T+ EEP_WRITE ["wiite a value to the E...
=4 Initial values o1 |
= NewRecipel - EPLNMT [*Send NMT command®) Il
63 NewSpyl 4 | Day[-PAC_Dal EPLREADARRAY (*Read an array pa...
!Ia Binding Configuration » Red means PAC EPLREADOBJECT [*Read a simple pa...
g Global defines Rl whay| PAC_We does not su pport_ EPLREADULINT [*Read a simple 64 b...
£} Variables 3 EPLWRITEARRAY [“white an array pa..
B Types e EPLWRITEOBJECT (“Wiite a simple ...
= Hour|-PAC_Hour N\ EPLWRITEULINT (wiite a simple 64,
—a 1} EXP (*Natural exponent*)
g Minute} PAC. Minute TF EXPL [*Natural exponent (LREALJ)
r ” - T} EXPT (*Exponent*)
Blocks” Panel T} F_ADPEN ("Dpen fil in append mode”)
| | Second}-PAC_Sec F_CLOSE [*Close file*) F
<) — : 22| =
[€%] Lot ] PAC Time —
| Build X
{4 »| Build Crossreferences | Runtime | Callstack | Breakpoints | Diqital samplinatrace | Frompt | HMI
[Ready test OffLine 192.168.71.19:502 A 0,-4302 263x18 0,0 165% &4
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11.9 Upload the Win-GRAF Source Code

For some applications, users need to get the source code of the Win-GRAF project from the PAC to the
PC, this is called "Upload". This function can prevent the project source code from missing or incomplete
handover from the previous worker, you can still get the project source code inside the PAC.

Enable/Download The Project Source Code:
1. Click on the menu bar "Project" > "Settings" to open the setting window.

2. Double click on the "Download procedure" of the "Debugging" and select "Send source code for
later project upload", and then click "OK ".

T Win-GRAF - Test

File Edit View Insit BEEiies Tools Window Help

= S ! Build A1 Projects F?
Workspace Clean A1 Frojects
S Test ¥= | Download All Projects...

----- [ Exception pro -

i Bettings. .

[ Proarams

C:\Win-GRAF\ProjectsiTest

ECeneraI | Name | Value I
| Runtime ) Communication parameters 132.168.71.13:502

| Advanced

oot =] Always start simulator in ‘cold start’ mode
(A :

i- Cycle time in microseconds during debug
(=] Prompt beforef) frerant et |
[=] Prompt before

(=] Prompt beforef  |tems to be downloaded:
=] Proposetostd

B 1o veer o <&pplication code>

£] Show log file..
3 shon g
" Double cicktocond | Note: When the "Upload" is enabled, Add...
download. it means to store the source code on

the PAC. If someone gets this PAC, he
may have the opportunity to get your Move U
source code.

l [V]iSend source code for later project upload ]

3. Click on the menu bar "Project" > "Build All Projects" to compile the program, and then click on the

tool icon 2| to connect the PAC, and next, download the current project to the PAC. (Refer to
Section 2.3.5 for the detail steps). After downloading, the source code will be stored in the file of the
directory "\Systen_Disk\Win-GRAF\t5.upl" of the PAC. This file will be larger when the project
increases. If the project becomes very large and complex, the file size may reach several hundreds K
Bytes or even more than 1 MB.
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Upload the Porject Source Code:
Please close all opened Win-GRAF windows (Click on the menu bar "File" > "Close Project List").

4. Click on the menu bar "File" > "Add Existing Project" > "From Target", then select the PAC's IP
address and set up the upload file name (e.g., "UPL_project1"), and then click "OK" to upload the
file.

View Tools Window Help

7 New Project List... X 1 & % & -
Open Project List »
3| 23 Now P [

| Add Existing Project | | @)/ Erom Disk..
Print Setup... ’lg From Zip...
% [
1 C\Win-GRAFProjects\Test w51 | Foom Target..

2 C:AWin-
= i Ei% Open project from target

: Select PAC IP
Settings

|5 Runtime v ||192.168.71.19:502 ! (]
Pathnames
C:\Win-GRAF\Projects v | Browse... I

UPL_projectl

Destination folder :

Name: Set up the upload file name ‘

5. After uploading, click on "OK" button, and then the Win-GRAF will open the project automatically.

Open project from target

From: 192.168.71.19:502/5.upl
To: C:ADOCUME~1Manice \LOCALS 15T emp'ZIP103.tmp

[I-lﬂﬂHlllﬂlﬂ-H-!Ql!-lﬂlﬂll!!ﬂﬂlﬂ!lﬂﬂﬂ!lﬂﬂ!ﬂl

100%

[l Win-GRAF - UPL_projectl
File Edit View Insert Project Tools Window Help
A=Y G s X 5o 90 B s Ne AR 65 %A

Worksnac= Ho selection! | 1] X

q I UPL_projectl
T epherroTograms

= [ Programs
- @ e
3] Main
51 5T1 (Data Conversi...
- Watch [for debugaing)
- =4 Initial values
ke = NewRecipel

-

¥ Binding Configuration — ®
‘- 3g Global defines
Y Variables
B Types [ [ 4 ] Build -~  Cross fefelenceﬁs_h_l Runtime ,L*Call slacl_<"_i Breakpoints | Digital s3
IReady my'l OffLine 192.168,71.19;502
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11.10 Set Up the PAC Password

In order to avoid the important program running on the PAC is changed or stopped by an unfriendly
connecting PC, you can set up a password for the PAC to prevent unauthorized operation.

1. Click on the menu bar "Project" > "Settings" to open the setting window.
2. Double click on the "Runtime password" of the "Compiler", set a password, and then click "OK".

Y Win-GRAF - Test

File Edit ¥iew Insrt BEEES Tools Window Help

S H=® S L Euild ALl Projects F?
Workspace Clean 11 Frojects

S0 Test *=  Download Al Projects...

Sethngs...

-3 Programs

p
BJe =t e m

C:\Win-GRAF\Projectsi Test

| General Name | Value |
< o 44 Check array bounds at runtime Yes »
Gl i B Allocate status flags for variables with embedded p... No
Advanced [ Embed symbols of all variables No
(Al &' Keep case of embedded symbols No
' Check multiple calls to FB instances No
&' Check duplicated profiles No
2 Enable forcing of initial values during debug No
3 Update extern POUs before build No
_ 3 Use global definition of extermn POUs No
b8 Funtime password
"C" C post compiling
Password

'!(

Cancel

1 ‘ Cancel

ew password:
Set a password ‘

3. Click on the menu bar "Project" > "Build All Projects" to compile the program again, and then
download the current project to the PAC (Refer to Section 2.3.5 for detail steps.). When the next
time to click the "On Line" icon for connection, it will require the password.

If click "On Line", it need the password.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 11-16



Note: After enabling the password, please remember your password, or you will not connect the PAC.

The Only Solution:

1. Connect the PAC with a USB mouse and screen.
2. Onthe PAC, execute the Win-GRAF Driver and then click on "End Driver" button.
(Refer to Section 11.2).

Win-GRAF-WP-8000

WP-BxxB8 driver Wersion 1,01, Jun.06,2014

This product is icensed.

3. Rename the file "t5.cod" in the directory "\System_Disk\win-graf" (e.g., "t5.cod1") or delete it. Then
reboot the PAC.

#FBUE(D \Systern_Disk win-graf
License.bin %] Quicker.dl t5.cod
e in_GRAF WP _B000, exe Wiﬂ_GR.&F_WF‘_BDDD."‘Ik

Then, it will become "No application" on the PAC. Now, you can connect and download the
application from the Win-GRAF Workbench again.

% € & E 5 (5 K osriaion D)
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11.11 Using Function Block in the ST Program

It is easy to use the Function in the ST program, just call the Function and assign the corresponding
parameters. The example below will open COM3 at the beginning, and then send a String "Hello* from
COM3 every 5 seconds.

(* Declare “INIT1” as BOOL and has initial value TRUE,
Declare “TMP_BOQ” as BOOL, “TMR1” as TIME *)

IF INIT1 THEN

INIT1 := FALSE;
TMR1 := THOs;
TSTART (TMR1);

END_IF;

IF COM_Status(3) = FALSE THEN
TMP_BOO := COM_open (3, 19200,N,8,1’) ;

END_IF;

IF TMR1 >= TH#5s THEN
TMR1 := THOs ;
COM_send_str (3, "Hello:’) ;

END_IF;

To use a Function Block in the ST, you must first declare an Instance Variable of the Function Block in the

variable region, after that, the using steps are similar to the steps of using the Function, as follows:

The following code can unpack one Byte to become 8 BOOLs:
1. Declare "MyUnpack" variable as "UNPACK8" (FB Instance) and "IN" variable as "BYTE".

Variables VX
¥ MName | Type | Dim. | Attrib. | Syb. | Initvalue | U.. ¥ | Tag | Description

ERAYGlobal variables 9

IN BYTE ] =
MyUnpack UNPACKS v

$ >

2. Edit an ST program.

MyUnpack(IN) ;

Q0 := MyUnpack.QO ;
Ql := MyUnpack.Q1;
Q2 := MyUnpack.Q2 ;
Q3 := MyUnpack.Q3;
Q4 := MyUnpack.Q4 ;
Q5 := MyUnpack.Q5 ;
Q6 := MyUnpack.Q6 ;
Q7 := MyUnpack.Q7;
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11.12 How to Protect Your Win-GRAF Program to Avoid Unauthorized
Copied?
When you finish a Win-GRAF application development and prepare for delivery to the customer, please

think about the possibility that your Win-GRAF application on the PAC may will be copied into another
same model PAC?! Be careful! Someone else may steal your hard outcome! The following provides a

simple and easy way to protect your application.

Note: If you give the Win-GRAF application Source Code to the customer, then sorry, the following
method will not protect your program from stolen. Because having the Source Code, anyone can
modify the code and apply into another PAC.

Each ICP DAS Win-GRAF PAC has a Serial Number that has 8 Bytes (also known as 64-Bit), and each PAC
has the different and unique Serial Number. Therefore, you can use this serial number combine with
your own algorithm to generate a password, and pre-store this password on the PAC's file. Then, verify
this password in your application. If not passed, the application will not be allowed to execute.

The steps are as follows:

This example uses two Win-GRAF projects, one is "demo_passwd" used to generate a PAC password and
save it into the PAC's file; the other is "demo_my_ap" application that has been developed and ready to
ship to the customer. Before shipping a PAC to the customer, user needs to download the project
"demo_passwd" into the PAC and runs it once to generate a unique password for that PAC. Then,
downloads the project "demo_my_ap" into the same PAC, and then can ship the PAC to the customer.
After that, if someone copies the Win-GRAF application in this PAC to another same type of PAC and the
operation will fail because of the password validation failure.

There are two example projects (demo_passwd.zip and demo_my_ap.zip) in the shipment CD
(\Napdos\Win-GRAF\demo-project), please refer to Chapter 12 to restore the projects (Execute File >
Add Existing Project > From Zip) and set up the IP address of the current PAC.

B

! Win-GRAF - demo_passwd

File Edit View Inert Project Tools Window Help
d= g F= % o Ol N e ARy & %Al
Workspace
7 J) demo_passwd P INIT is declareds as BOOL and has initial walue TRUE. * A YM
“-- [ Exception programs . ( |_] Main A
ZFrograms 3 ( operations in the first PAC cycle *) z mGlobaI variables
%7 Mai THEN if INIT then INIT BOOL
I~ Wateh (for detgging] = INIT := FALSE ; (* No more first cycle *) NO—U DINT
&8 Soft Scope oS NO_1 DINT
= Initial values — (* get the hardware serial nwdier *) NO_2 DINT j
“&d NewSpyl |bua PAC_SN{ No 0, No_1, No_2, No_3, No_4, No_5, No_6, No_7) o2 A
%3 Binding Configuration .
‘)Gg Global defines (* Please use your own algorithm to generate a password Varlables Area
ﬁ Variables This example generate only one password. You may cha s
B Types < > < »| Blocks / Sovlist | Define | E
|4 »| Main ~ NewSpyl | ‘ariables
Build X
|< »| Build Cross references Runtigae=r Tall stack Breakpomtes_  Diaital sampling trace Prompt | HMI
Ready %e 192.168.71.19@? Z ln1,Ch1 Ox1 Lni,Chi 100
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"demo_passwd" Project:

This program first uses "PAC_SN" Function to read out the Serial Number, and then uses a user-defined
algorithm to generate a password. Finally, save the password to an address within the PAC's file (user
can decide where you want to store).

Variable Declaration:

—
il demo_passwd T Name | Type | Dim. | Attib. | Syb. | Initvalue | User.. | Tag | Description
51 Exception programs N G525 i e i R
£ Programs INIT BOOL [ TRUE init as TRUE
“B1] Main NO_O DINT O 8-byte hardware serial number
£ [ Watch (for debugging) NO_1 DINT O
.48 Soft Scope NO_2 DINT O
o 2 Initial values NO_3 DINT O
B NewSpyT NO_4 DINT O 4
%4 Binding Configuration NO_5 DINT O
P REIGTE NO B DINT O
NO_7 DINT O
LB Types password DINT O 82
< [ >

[#5] Main] Newspy! | Variables

ST Program:

(* This "demo_passwd" example will generate a password by the 8-Byte Serial Number of the PAC
and save it into the EEPROM of the PAC *)

(* Declare "No_0" ~ "No_7" and "password" variables as DINT.
Declare "INIT" variable as BOOL and has Initial value TRUE. *)

(* Operations in the first PAC Cycle *)
if INIT then
INIT := FALSE ; (* No more first cycle *)

(* Get the hardware serial number *)
PAC_SN(No_0,No_1,No_2,No_3,No_4,No_5, No_6,No_7);

(* Please use your own algorithm to generate a password. This example generate only one
password. You may change it to generate some passwords. *)
password := (No_0 * No_1) + (No_2 *12345) + No_3 + (No_4 * No_5)+No_6+No_7;

(* save the password in a file "my_product.pwd" in the \System_Disk\Win-GRAF *)
file_name := "\System_Disk\Win-GRAF\my_product.pwd';
file_id := f_wopen( file_name ) ;
if file_id =0 then
(* failed , do nothing *)
else
(* open file ok, save the password into it *)
fm_write( file_id , Any_to_String(password) ) ;
f _close( file_id ); (* close file *)
end_if;
end_if ;
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"demo_my_ap" Project:

This project first uses "PAC_SN" Function to read out the Serial Number, then calculates the password,
and then compares the password that read from the PAC's file to check if the password correct.

Workspace Main WX
- J) demo_my_ap 1; A7 Name | Type | C
7~ [ Exception programs ‘.J (* operations in the first PAC cycle ?%) | = {2} Global variables A

=~ 1 Programs E if! ANIT. then INIT BOOL
% THEN —_

[ i gm: INIT := FALSE ; (% No more first cycle %) —! mg—? g::;

g (3 Watch for debuggi.. B {* get the hardware serial nuwber *) NO_2 DINT
&% Soft Scope B PAC SN{ No 0, No 1, No 2, No 3, No 4, No 5, No 6, No NO 3 NINT -
=4 Initial values Ih!f = w + 2 2 i = = 2 ‘,,7iﬁ._‘—,; |
“%d NewSpyl I {* Please use your own algorithm for the PAC password B ~
%3 Binding Configurati... ||~ PAC password:= (No 0 * No_1) + (No 2 * 12345) + No 3 | @ [ (Project) =

3-9 Global defines (No_4 * No_5) + No_6 + No_7 ; Vi @[3 Advanced

7 Arithmati

fa} Variables <\l l,v‘[r‘q

Blocks .

B Types [ ¢ »] Main L02] Newsoy -

(Note: Refer to Section 2.1.2 to arrange the programs in the execution order.)

Variable Declaration:

Workspace | variables WX
[ J demo_my_ap 7 Name | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
(23 Exception programs ERAlGobal variables ... B
(][4 Programs INIT BOOL [0 TRUE init as TRUE
1] Main NO_O DINT O 8-byte hardware serial number
“4 LD2 NO_1 DINT O
£+ [ Watch (for debuggl.. NO_2 DINT O
&8 Soft Scope NO_3 DINT O
=4 Initial values NO_4 DINT O
“%a NewSpyl NO_5 DINT E
i %4 Binding Configurati... NO_B DINT O
y 5 NO 7 DINT O T
password DINT O
PAC_password DINT O
password_ok BOOL O TRUE: OK , FALSE: fail
LED1 BOOL O for demo purpose only. if password ok, blink per second
LED2 BOOL [ ‘ M
< >

[4 »| Main| LD2| Newspyl | Variables

ST Program - Main:

(* This "demo_my_ap" example can read the password from the EEPROM of the PAC, and check if
match with the result that calculated from the user’s own algorithm. *)

(* Declare "No_0" ~"No_7", "password" and "PAC_password" variables as DINT.
Declare "INIT" variable as BOOL and has initial value TRUE.
Declare "password_ok" variable as BOOL *)

(* Operations in the first PAC cycle *)
if INIT then
INIT := FALSE ; (* No more first cycle *)

(* get the hardware serial number *)
PAC_SN(No_0,No_1,No_2,No_3,No_4, No_5, No_6, No_7);
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(* Please use your own algorithm for the "PAC_password" value *)
PAC_password:= (No_0 * No_1) + (No_2 *12345)+ No_3+(No_4* No_5)+No 6+ No_7;

(* Read the password value from a file "my_product.pwd" in \System_Disk\Win-GRAF *)
file_name := "\System_disk\Win-GRAF\my_product.pwd';
file_id :=f_ropen( file_name ) ;
if file_id=0 then
(* can not open file, set password to 0 *)
password :=0;
else
(* open file ok, read the password *)
if f_eof(file_id) then
(* reach the end of file *)
else
(* hasn't reached the end of file , read a string form it *)
Tmp_string := fm_read( file_id ) ;
(* Convert a string to a DINT value *)
password := Any_to_DINT(Tmp_string) ;
end_if;
f close(file_id); (* close file *)
end_if;

(* check if the password is correct? *)
password_ok := FALSE ; (* setit as "FALSE" in the beginning *)
if password = PAC_password then

password_ok :=TRUE; (* the password is correct *)
end_if;

end_if;

LD Program — LD2

If the "password_ok" is “FALSE“, it means the password is incorrect, then will exit the program. Only

when the password is correct can the program execute continuously, and then your application can be
protected from the unauthorized access.

IEUE: i Fal SF fai
passward_ok
!

This example uses only one
"LD2" program, if your

RETLRM

for demo purposs onl... application as well as other
LEDT rograms, please add the
RUN  BLINK I programs, p _
"password_ok" checking code
nn LED2 for each program.

T#l=JCYICLE
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Chapter 12

Description of Win-GRAF Demo Projects

There are some demo projects in the Win-GRAF shipping CD (CD-ROM: \Napdos\Win-GRAF\
demo-project) which some of them will be introduced in the following sections.
Before using the demo projects, follow the steps below:

1. Click on the menu bar "File" > "Add Existing Project" > "From Zip" to open a project (e.g.,

"demo_tmrl.zip").

@iew Tools Window

Help

m New Project List...

Open Project List

e Add New Project...
Add Existing Project

Print Setup...

i TR [ (T

(| 5 demo-project )

| | @j FromDisk..
[I_I,j F;omrz‘ip...

(2 B

Win-GEAF

Note!
Please close the current "project List"
before restoring the demo projects in the
CD-ROM. (Click on the menu bar: "File" >
"Close Project List")

Edit Wiew Insmrt Project

Wew Project List.
Cipen Project List
Save Project List

- Demolll

l T Closs Project List l

Tool: Window Help

QEdemo_com _portl zip
Qdemo_com _port zip
Qdemo_com _port3.zip
CD)demn_com_portd zip
Tl demo_file] zip
CD)demo_file2 zip
:'Qdemn_xetajn‘zip
=1 demno_tmrl zip
;gdenw_tnrz.zip
F D demo_tmr3 zip

it

AN

CD-ROM:

\Napdos\Win-GRAF\demo-project

B
@R a): ]demo_tmrl.zip v[ ( E)E%(Q)i
T ERERD: | Zip e (%zip) v/ A
SAH
Destination folder : ‘VEE;\“Win‘GFIAF\Proiecls v‘ Browse...

Name:

i demao_tmrl

2. Double click "Main" to open the ST program, and can view/add variables in the variable area.
3. Mouse right-click on the project name (“demo_tmr1“), and select "Communication Parameters" to
set up the IP Address of your PAC. (Refer to Section 2.3.5)

{7 Win-GRAF - demo_tmrl

File Edit View Insert Project Tools Window Help

B=Ed

S W g S X B Ol&EMEe AR g & %A
eNnare 3 ]
nWor = LA Communication Settings @ B 7 X
| = 7 Name | Type |
[ Exception programs ' (* Set 3T oK ‘ ~
& (3 Biogran o START e iyl |
START t e

T s B00L

|1 WrateR for debugaing) = | \192‘188‘71‘19:502 ‘B STOP_tmr BOOL
&8 Soft Scope o = P19 160.255 1:502 RESET tmr BOOL -

= Initial values = sec 51| |132188.71.18502 \ LED1 BOOL
&< NewSpyl [bEL i STOP | 132.168.71.13.502 w ED2 BOOL v

%3 Binding Configuration 3 STOP_tx 13 ] ¥
34 Global defines tSF,ap (] 5 3 @) -
fa} Variables end_if ¢ = [ (Project) =
NI L .
Bl gpe _ < > | Blocks  sovlist | Define | ENUE
| Build X
E{ > | Build Cross references | Runtime |  Callstack |  Breakpoints. Digital samplinatrace | E{grn:;l ] HMI 7
JReady OffLine 192.168.71.18:502 Z Lni,Ch1 Ox1 Lni,Ch1t 100%
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12.1 The List of Demo Programs

The Win-GRAF product package includes a CD-ROM named Win-GRAF-PAC-CD, the user can find out
more information on Win-GRAF demo programs in the path - \Napdos\Win-GRAF\demo-project. Look

over the table below and to restore these projects to the Win-GRAF Workbench.

The following table shows the list of the demo programs:

File Name Description
Use the "tStart" and the "tStop" functions to operate the Timer
demo_tmrl .
- (refer to Section 12.2.1).
demo_tmr2 To do periodic operations for the Timer (refer to Section 12.2.2).
demo._tmr3 To do periodic operations more accurately for the Timer

(refer to Section 12.2.2).

demo_com_portl

Send a string by the COM Port (refer to Section 12.3.1).

demo_com_port2

Request/Anser the device by the COM Port (refer to Section 12.3.2).

demo_com_port3

Wait for data coming from the remote device to the COM Port
(refer to Section 12.3.3).

demo_com_port4

Report data periodically to the remote device by the COM Port
(refer to Section 12.3.4).

demo_filel

Write data to a file on the PAC (refer to Section 12.4.1).

demo_file2

Read data from a file on the PAC (refer to Section 12.4.2).

demo_retain

Use retain variables to save lately values before the PAC power failure
(refer to Section 6.1).

demo_wp5_retain

Use file to retain variable values (refer to Section 6.2).

demo_extra_port

Enable a serial port for connecting the Win-GRAF Workbench
(refer to appendix E).

demo_my_ap

demo_passwd

Protect your Win-GRAF program and avoid being embezzled
(refer to Section 11.12).

demo_XV310

demo_XV308 1

demo_XV308 2

demo_XVv308 3

demo_XV116

demo_XV111

demo_XV110

demo_XV107

Use an XV-Board in the WP-5xx8-CE7 (refer to Section 5.1.6 to 5.1.12).

demo_vb01

demo_vb02

demo_vb03

demo_vb04

Use VB.net 2008 programs to read/write Win-GRAF variables
(refer to Chapter 13).

demo_PID_simple

The PID and regulator applications.

demo_user_C

Develop your own Functions and Function Blocks (refer to Chapter 18).
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File Name

Description

demo_rdn_1

demo_rdn_2

demo_rdn_3

Redundant System (refer to Chapter 16).

demo_ET7060

Connect the remote ET-7060 Ethernet I/O module (refer to Section 5.2.2).

demo_ET7018z

Connect the remote ET-7018Z Ethernet I/O module (refer to Section 5.2.3).

DEMO_DL_100T485

Connect the remote DL-100T485 module to measure temperature and
humidity (refer to Section 8.2.7).

demo_schedule

Schedule control (refer to Chapter 17).

demo_d_7065 Connect the remote I-7065 1/O module (refer to Section 8.2.1).
demo_d_7018:z Connect the remote I-7018Z I/O module (refer to Section 8.2.2).
DEMO_D_7083 Connect the remote I-7083 I/0 module (refer to Section 8.2.3).
demo_8088w PWM Output (refer to Section 4.11).

DEMO_D_87084_FR

Connect the remote |1-87084W module to measure frequency
(refer to Section 8.2.4).

DEMO_D_87084_C4

DEMO_D_87084 _C8

Connect the remote I-87084W module to measure Counter
(refer to Section 8.2.5, 8.2.6 and 4.9).

demo_SMS

Use the 2G/3G GSM Modem to send/receive the text message
(refer to Chapter 21).

demo_send_file

Send a file via Ethernet or 3G wireless network from a PAC to a remote PC
(refer to Chapter 20).

demo_3G

3G wireless communication.
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12.2 Timer Operations

12.2.1 Start, Stop and Reset the Timer

Refer to P12-1 to open the project ("demo_tmrl.zip"), and can view/add variables in the variable area.

ST Program:

(* Declare “START_tmr”, “STOP_tmr”, “RESET_tmr”, “LED1”, “LED2” as BOOL
Declare “TMR1” as TIME *)
(* Set START_tmr as TRUE to start ticking Timer TMR1 *)

IF  START tmr THEN
START tmr := FALSE;
TSTART (TMR1);

END_IF;

(* Set STOP_tmr as TRUE to stop ticking Timer TMIR1 *)
IF STOP_tmr THEN
STOP_tmr := FALSE;
TSTOP (TMR1);
END_IF;

(* Set RESET_tmr as TRUE to reset TMR1 to a value T#0s *)
IF RESET_tmr THEN
RESET_tmr := FALSE;
TMR1 :=THOs ;
END_IF;

(* Let LED1, LED2 ON during TMR1 =3 ~ 10 second *)
LED1 := FALSE;
LED2 := FALSE;
IF (TMR1 >= T#3s)and (TMR1 <= T#10s) THEN

LED1 := TRUE;
LED2 := TRUE;
END_IF;

(* Reset TMR1 as 0 when reachs 15 second *)
IF TMR1 >= T#15s THEN
TMR1 := TH#Os;
END_IF;
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12.2.2 Periodic Operations
Refer to P12-1 to open the project ("demo_tmr2.zip"), and can view/add variables in the variable area.

Function "BLINK" plus Function Block "F_TRIG" can produce a Pulse TRUE at regular intervals, so it can
be applied in the periodic operations.

LD Program:
pulze
RUM  BLINK aHolk  F TRIG =] |
nn X
T#2S oy ieLE Type: BOOL
ST Program:

IF pulsel THEN
(* do periodic operations here *)

END_IF;

The "BLINK" and "F_TRIG" above will produce a Pulse TRUE every two seconds, but this method has a
drawback:

Pulsel

v

A

»
P«

2 Sec 2 Sec

If the interval time of the period is shorter (e.g., 100 ms per period or less; or the PAC Cycle Time is
larger, such as 20 ~ 50 ms, generally 3 ~ 15 ms), then the period operations will be inaccurate. For
example, to do a periodic operation every 50 ms, as compared to 250 ms or 2 seconds, the interval time
of 50 ms is very close to the PAC Cycle Time, if using Function Blocks "BLink" plus "F_TRIG", it is easy to
accumulate the output delay time, therefore the final operation time will become inaccurate.

O : Cycle time Delay: 5ms 10 ms ......
(3~ 15 ms) : :

Pulse

50ms 50ms Tolerance will increase.
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To improve the situation above, the following coding method will be more accurate:
(Tolerance will not increase.)

Refer to P12-1 to open the project ("demo_tmr3.zip"), and can view/add variables in the variable area.

ST Program:

(* Declare “INIT” as BOOL and has initial value TRUE
Declare “TMR1”, “TMR1_next” as TIME *)

IF INIT THEN
INIT := FALSE;
TMR1 := TH#Os;
TMR1_next := TMR1 + T#50 ms;
TSTART (TMR1);
END_IF;

When the timer reach T#23h59m59s999ms,
the value will overflow.
1 Therefore, please reset it automatically to

IF TMR1 >= TMR1_next THEN
IF TMR1 > T#10h THEN

TMR1 := THOs ; "0" after 10 or 18 hours.
TMR1_next := T#Os ;
END_IF;

TMR1_next := TMR1_next + T#50 ms;
(* Do periodic operations here *)

END_IF;
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12.2.3 Detect the Steady ON or Steady OFF Signal
"TON" Function Block can detect the steady "ON" signal. (Keeps "ON" for a minimum period of time.)

oUT_1

IM_1

PT: Programmed Time
ET: Elapsed Time

As the picture above, this function can detect the steady "ON" signal that keep at least 2 seconds.

ON ON

2 sec H H 2 sec
IN_1 < » < B

<

I ON 1 | ON 1

ouT_1

"TOF" Function Block can detect the steady "OFF" signal. (Keeps "OFF" for a minimum period of time.)
that can keep "OFF" for a period of time.

ouT_1

IN_1

Inzt_TOF ’
Il TOF 5]

T#3=PT

PT: Programmed Time
ET: Elapsed Time

As the picture above, this function can detect the steady "OFF" signal that keep at least 3 seconds.

ON ON
2 sec H H 2 sec
IN_1 < > < >
X 1 ON 1 ON 1
:
1
1
OouT_1 .
OFF u OFF ‘ ‘ \ OFF
IN_1 T ' T
I—————p! I—————p!
[ 1 [ 1
1 3sec 1 3sec |
OuT_1
OFF OFF OFF
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12.2.4 Keep Outputting ON for Some Time after Triggering

"TP" Function Block can keep outputting "ON" for some time after triggering (e.g., from OFF to ON).

IM_1 ouT_1

PT: Programmed Time
ET: Elapsed Time

As the picture above, after triggering, it can keep outputting "ON" signal for 10 seconds.

A
A\ 4

A
A\ 4

A
\ 4

10 sec 10 sec

10 sec

ON ON

ouT_1 U
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12.3 Operations of Serial Port Communication

Users can directly operate the serial port (e.g., RS-232, RS-485 or RS-422 Port) to achieve some specific
communication protocol. The following Functions can be used to directly operate the serial port.

Functions Description
COM_open Open a serial COM port.
COM_close Close a serial COM port.
COM_clear Clear the input buffer of a serial COM port.
COM _test Test if any data received in the input buffer of a serial COMM port.
COM_send Command a serial COM port to send 1~500 bytes.
COM_send_str Command a serial COM port to send a String.
COM._ recv Et‘eec;i\;ﬁ :f;:ef;(;g;_he input buffer of a serial COM port and save
COM_status Get the current status of a serial COM port.

Please refer to Section 1.2.3 to open the Library Manager and find the detail Function description.

Library Manager - ICP DAS - XP-WP-¥P =13

File Wizaxd Help

Function and FBs | )/0s I Profiles :_VAS-i I Types_

COM_clear (* Clear the put buffer of a serial COM port #) Al
#FICOM _close (* Close a serial COM port *)
#FCOM _open (* Open a serial COM port. For ex,, TMP_BOO = COM_open{ 2, 9600,N,8,1') ; %)
FICOM _recy (* Receive bytes form the tnput buffer of a serial COM port and save them in a byte array )
HECOM_send (* Command a serial COM port to send 1 ~ 500 bytes *)

HECOM_send_str (* Command a serial COM port to send & string *)

ECOM _test (* Test if any data received in the input buffer of a sexial COMM. port ¥)

Y P - R o L (R
Parameter{| Description

COM_clear : Clear the input buffer of a serial COM port .
#+*% Function

*#*% Input parameters
Port : DINT : serial COMM. port number to open .
can be 1 to 37 (depends on PAC, means COM1 to COM37) .

#*% (Jutput parameters
Q0 : BOOL :
TRUE : clear successfully.
FALSE : something wrong (for example, port number is incorrect).

Jun. 18,2014
ICP DAS , Taiwan
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12.3.1 Send a String by the COM Port

Refer to P12-1 to open the project ("demo_com_portl.zip"), and view/add variables in the variable

area.

ST Program: This program can send a String every 2 seconds by the PAC COM1 (parameters:
'9600,N,8,1°) (e.g., <CNT1=1>o0r<CNT1=25>).

(* Operations in the first PAC cycle *)

if INIT then Declare “INIT” as BOOL and has initial value TRUE;
INIT := FALSE ; (* No more first cycle *) “Port_OK” as BOOL ;
“CNT1” as DINT ;
CNT1:=0; “TMR1”, “TMR1_next” as TIME
TMR1 :=THOs ; “Port_number” as DINT and has initial value “1”
TMR1_next :=TMR1 + T#2s;

(* start ticking TMR1 *)
tStart(TMR1) ;
end_if ;

(* if the status of COM port becomes FALSE(not open), open it *)
if COM_Status(Port_number) = FALSE then

(* open a serial COM port *)

Port_OK := COM_open(Port_number, '9600,N,8,1' ) ;
end_if;

(* when time reached, ... *)
if TMR1 >=TMR1_next then

(* to prevent TMR1 overflow (means reach T#23h59m59s999ms) *)
if TMR1 > T#10h then

TMR1 := THOs ;
TMR1_next := T#Os ;
end_if;

(* Set new TMR1_next *)
TMR1_next := TMR1_next + T#2s;

(* Send a string from COM port *)
COM_send_str( Port_number, '<CNT1="'+ Any_to_STRING(CNT1) +'>');

(* reset CNT1 when reach 100 *)
CNT1:=CNT1+1;
if CNT1>=100 then
CNT1:=0;
end_if ;
end_if;
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12.3.2 Request/Answer the Device by the COM Port
If an application needs to use RS-232/485/422 Port to get the data from other devices, the steps are as

the following request and answer:

Win-GRAF PAC @ Device
1. Send a command to request the Device. 2. Check if receive a complete query?
» (If yes, reply an answer to the

3. Check if receive the complete reply? Win-GRAF PAC.)

(If yes, do the proper operations and e

wait for a while, and then return to 4., Wait for the next command,
the step 1 to send the next command.) @ and if receive a command

then go to the step 2.

Refer to P12-1 to open the project ("demo_com_port2.zip"), and view/add variables in the variable
area.

Note: Double click “Action” will first open a “Notes” window, then click “Action” icon to view the code.

m Win-GRAF - demo_com_pori2
File Edit View Insert Project Tools Window Help
AN = B R N e W, e A R & WE AR e FRA
Workspace I
<)) demo_com_port2 w4 || Step:1 - Action (4] E. X 7 Name | Type
[+ Exception programs = | Action(P) : 'j; 1 hdain N
£ 3 Programs N k ) ) || © & Global variables
'”E] Main + = N\ 2 (* if port is not open, open it *) Port OK BOOL
- Watch (for debuaging) || - . lfpoggnazt?zuié?';;g:‘:ﬁzJn:,,é:IQSE; Action NUMT DINT
@ Soft Scope |4 | Double click | _ o= = = 4 ByteAry  BYTE
=4 Initial values |33 2] - Port_number  DINT v
; ?J& Binding Configuration A 3 __{‘ ‘ End Action ; 8 i) %
Seounsag | / BN ]
’ ariables e | e ]
. ‘ = GS3.T »= T$250ms i [ (Project]
ST = b 7 [ Advanced
E i Bt 3 F 3 Adithmetic i
| 2 5 i‘;-‘ ‘ [ [ Amrays
‘ o8 20 9 [ AS-nterface
| 1‘ ‘ # [ BACnet
f" - G35.T >= Tg2s ; [ [ Booleans
12%— [ [ CANbus
im [# [J CaMopen
| p— 1 # [ Clock
EB— || |G 4 Comparisons i)
EE 5 | | | [ ) _ ¢ ¥| Blocks " Sovlist | Define | ENUM
t < | |_Main  Variables
Duita — ——— = ~
L | Build  Crossreferences | Runtime | Call stack | Bveakpomls | Diaital sampling trace | Frompt | HMI
Ready OffLine 192.168.71.18:502 A 0,0 1x1 0,0 100% &4
f « . ” : .
You can click the “Variables” tag to open the Variables window.
Variables VX

? Name | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description

Port _OK BOOL

NUM1 DINT D

ByteAry BYTE [0..199] ] Byte Array, DINM=200

Port_number DINT £l 13 init as 3 v
< >

i( ;__, Main | Variables Y
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In this example, the Win-GRAF PAC sends a string 'QUESTION?' by COM3 to the device, and then wait for
the reply and does operations. After the operations, waits 2 seconds, and then sends the same
command 'QUESTION?', and repeated.

SFC Program:
( Declare "Port_OK" as BOOL; "NUM1" as DINT ; "ByteAry" asBYTE and Dim.="200";

“Port_number” as DINT and has initial value "3")

Action(P) :
l (* if port is not open, open it *)
1 if COM_status(Port_number) = FALSE then
Port_OK := COM_open(Port_number, '9600,N,8,1' ) ;
end_if; Ay N .
. (Open COM3 as "9600,N,8,1°)
End_Action;

——  Port_ OK ; (If succeeds, do the next.)

2
Action(P) :
(* Clear input buffer *) (In this example, clear input buffer of
3 COM_clear(Port_number) ; COMS3 first, and then send a
— (* Send 'QUESTION?' by COM3 *) command 'QUESTION?".)
COM_send_str(Port_number, 'QUESTION?' ) ;
End_Action;
(After sending query, wait for 250 ms to allow the device’ reply Bytes
R GS3.T >=TH#250ms ; . . :
4 are safely delivered to the Win-GRAF PAC. Do not set the time too
short, or cannot receive a full reply.)
Action(P) :
(* receive reply from COM3,max. 200 bytes in this example*)
5 NUM1 := COM_recv(Port_number, ByteAry, 0, 200) ;
L | (* do operations if protocols is correct *)
if NUM1 =10 then
(*...%)
end_if;
End_action;
. GS5.T >= TH? - K (Put the received Byte into ByteAry[]
6 K ’ and check if the number is correct?
\% (When done, wait 2 seconds and then It ye:,, d(') the opder:tlons the
1 return to the step 1 to send the next application needed.)

query command.)

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 12-12



12.3.3 Wait for Data Coming from the Remote Device to the COM Port

This way is common in the general store or supermarket, such as using the barcode readers. After
reading the barcode of the product, it will send the barcode data to the Win-GRAF PAC's COM Port
(RS-232/485/422), and need not to reply any messages.

Win-GRAF PAC @ Device

2. If receives the complete data from device, < 1. After triggering, send data to
do operations. the Win-GRAF PAC
3. When done, wait for the next data coming.

Refer to P12-1 to open the project ("demo_com_port3.zip"), and view/add variables in the variable
area.

ST Program:
(* operations in first PAC cycle *) Declare "INIT" as BOOL and has initial value TRUE;
if INIT then "Port_OK" as BOOL ;
INIT := FALSE ; STEP1", "NUM1" as DINT ;
"T1" as TIME ;
T1:=THOs ; "ByteAry" as BYTE and Dim. = "200" ;
STEP1:=0; “Port_number” as DINT and has initial value "3".
end_if;

(* if port is not open, open it *)
if COM_status(Port_number) = FALSE then

Port_OK := COM_open( Port_number, '9600,N,8,1') ;
end_if;

(* If open port fail, exit this ST program *)
if Port_OK = FALSE then

return;
end_if;

CASE STEP1 OF

(* if there is at least 1 byte coming *)

0:
if COM_test(Port_number) then
STEP1:=1;
T1:= T#Os ; STEP1 = 0, means waiting, and will test if COM3 has data?
Tstart(T1) ; If returns TRUE, means COM3 has data.
end if ; Then set STEP1 to "1", T1 to "0" and start timing.
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(* wait 250 ms, then receive all bytes form COM port *)

L £ T1>= T#250ms then STEP = 1 means the data is sendi‘ng in, and will wait 250 ms
to receive all data and put them into an array. The waiting
Tstop(T1); time concerns the device specifications and the Baud Rate.
T1 :=THOs ; If set the time too short, may receive data incompleted.
STEP1:=0; Remember to set STEP1 to "0" to wait for the data coming
next time.
(* receive max. 200 bytes *)
NUM1 := COM_recv(Port_number , ByteAry, 0, 200);
(* do proper operations if protocol is correct,
here assume correct protocols has 25 bytes in this example*)
if NUM1 =25 then
(*...%)
end_if; When receive data, check if data is correct?
If yes, do the operations the application needed.
end_if ;
END_CASE ;
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12.3.4 Report Data Periodically to the Remote Device by the COM Port
If wants to periodically report data to other devices by RS-232/485/422 Port, do as follows.

Win-GRAF PAC Devi
B evice

—> Check if receive the complete
and correct data?
oo And then do proper operations.

Every period time (e.g., 5 sec), put the
data to be sent into array (Type: BYTE)
and send data by Function COM_send.

Refer to P12-1 to open the project ("demo_com_port4.zip"), and view/add variables in the variable
area.

SFC Program: (Refer to Section 12.3.2 to open the "Action" window.)

(Declare “Port_OK“as BOOL ; "TMP_DINT" as DINT ; "ByteAry" as BYTE and Dim. = 100 ;
“Port_number” as DINT and has an initial value "2".)

Action(P) :
' (* if port is not open, open it *)
1 | | if COM_status(Port_number) = FALSE then
Port_OK := COM_open( Port_number, '19200,E,8,2" ) ; (Open COM2 as “19200,E,8,2')
end_if;
End_Action;
R Port OK : (If succeeds, do the next.)
2 — 7
Action(P) : (The sent data concers with
(* prepare ByeAry[] to be sent *) your application, please
3 (*...*) use COM_send to send
(* Send it, here send 20 bytes *) data after the data is
TMP_DINT := COM_send(Port_number, ByteAry, 0, 20) ; ready. Max. 500 Bytes )
End_Action;
V\\
. GS3.T >= THSs ; (If wants to send String, can use the Function
4 COM_send_str(). Max. 255 Bytes, and can not
(After 5 seconds, has "0" in the Byte of the String, because "0"
return to the step 1 to means the end of the String, but it can be the
1 send the next data.) Character "0“.)
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12.4 Read/Write Data from/to a File on the PAC

The Win-GRAF Workbench provides the following Functions to enable sequential read/write operations
in disk files of the Win-GRAF PAC.

Functions Descriptions

Please click the menu bar "Help" > "Topics" and type the

searching key word “File” to view more information in the &g Iopiss. \
topic of the “File Management functions”. Q| Search...
Tutorials »
@ | About..
Langmage...
F_ROPEN Open/Create a file for reading.
Open/Create a file for writing.
F_WOPEN If the file doesn’t exist, it will be created automatically.
If the file exists, all its content will be removed.
F_AOPEN Create or open a file in append mode.
F_CLOSE Close an open file.
F_EOF Test if the end of file is reached in a file open for read.
FA_READ Read a DINT integer from a binary file.
FA_WRITE Write a DINT integer to a binary file.
FM_READ Read a STRING value from a text file
FM_WRITE Write a STRING value to a text file.
FB_READ Read binary data from a file.
FB_WRITE Write binary data to a file.
F_EXIST Test if a file exists.
F_GETSIZE Get the size of a file.
F_COPY Copy a file.
F_DELETE Remove a file.
F_RENAME Rename a file.
Refer to Section 1.2.3 to find the detailed descriptions for the following Functions.
F_dir Create a directory.
F cp._dir Copy all files i_n a dirsectory tq another directory.
(Include subdirectories and files). (Notel)
E del dir Delete a directory and all files inside it.
- - (Include subdirectories and files). (Notel)

Note: The Win-GRAF PAC of ICP DAS does not support Functions “F_SAVERETAIN” and

“F_LOADERETAIN".

Notel: Since the following PAC drivers support the "F_cp_dir" and the "F_del_dir" functions for
operating in sub-directories.

WP-8xx8 : v1.04, VP-x2x8-CE7 : v1.01, XP-8xx8-CE6 :v1.02, WP-5xx8-CE7: Released day.
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12.4.1 Write Data to a File on the PAC

Refer to P12-1 to open the project ("demo_filel.zip"), and can view/add variables in the variable area.

ST Program: This program can be used to write 10 "REAL" values to a file on the PAC.

(* This "demo_filel" project will save 10 REAL value to a file
in the \System_Disk\Real_datal.txt.

File Format :
Each row contains one REAL value and ends with <CR><LF> characters. Like:

1.08

2.786

38.45

41.5

59.875

60.76

71.23

80.5

99.8

100.7 *)

Because the size of \System_Disk\ is small,
(* Variables declaration: recommend you may change the directory to
Write_File : BOOL below (Depends on your application):

T tri : String, len=255 . ; i
mp_string ring, len WinPAC, ViewPAC Series:

File_ID : DINT \Micro_SD\ or
REAL_val[0..9] : REAL

ii : DINT XPAC Series:
File_Status :String, len=128 *) \System_Disk2\

(* Set Write_File as TRUE to write data to the file *)
if Write_File then

Write_File := FALSE ;
File_ID := F_Wopen( "\System_Disk\Real_datal.txt');

if File_ID=0 then
(* Can not open file in write mode *)
File_Status := 'Can not open file in write mode !';
else
(* open file in write mode ok, save REAL[0] ~ [9] to file,
each row contains 1 REAL value and end with <CR><LF> *)
File_Status := 'Open file ok.";

forii:=0to9 by1 do
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Tmp_string := Any_to_string( REAL_vallii] ) ;
FM_write( File_ID, Tmp_string ) ;
end_for;

If want to save data to Integer, use the code:
Tmp_string := Any_to_string( DINT_val[ii] ) ;
and declare Variable “DINT_val” as DINT and
Dim. at least "10" for this example.

(* close the file *)
F_close( File_ID ) ;

end_if;
end_if;

Test Program:
In this example, when the "Write_File" is set to "TRUE", the values will be written into the file

\System_Disk\Real _datal.txt on the PAC.

1. Please set up IP configurations (Refer to P12-1), compile and download the program to the PAC.
(Click on "Project" > "Build All Projects" / "On Line", if not familiar with the operation, refer to
Section 2.3.4, Section 2.3.5)

2. Click "NewSpy1" to open a Spy List and fill in the values to be written, and then set the "Write_File"
become "TRUE" to Write data. (If OK, "File_Status" will show "Open file ok".)

File Edit ¥iew Inse @ @w Help

$ 53X =% o o i & Y A B g (5 % AIRUN Pe e n g @

Workspace D000 HewSpyt.spl H

[> demo_filel [RUN] g Name | Description ]

[+ Exception programs m = REAL_val S

=) Programs REAL_wvallD] | 1.23

: “&1 Main g REAL_val[l] | 29 , .

5[ Watch (for debuaging) REAL_val2] | 27 | TRUE w | (28]

'ﬂ Soft Scope REAL_vall3] | 55

N\
» . REAL vald] | 985 | FALSE ]
‘ REAL_valls] | 3.42

N Erarg Tonhation | REAL_vals] | 3.0
REAL val7] | 7.83
1} Variables REAL_vall8] | 3.69

B Types REAL_vall9] \ 267 __J i i
Wite_Fi FALSE set TRUE to write data to the file

File_Status '‘Open file ok.'

[« ] Main| NewsSpy1 ~ Variables

3. Onthe PAC, open the file "Real_datal.txt" to check values you filled in the step 2.

| BRE WEE HAW BEG |
@ r 7 XU O Mgxe s8E sy &30 ITAD]| &5

mQlorenod > 15
i 3.9

|~ Drivers

7 External_device_driver 27
(7 ISAGRAF 55
lj tools g a4
I Win-GRAF 342

£] Backup_Real_1.txt 3
[FlGetPacName.exe
[@penmount ush_touch_v2010052¢ 783

ijReal_datal.txt 3.69
%] testfl.txt 2.67
£] working_Int.txt
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12.4.2 Read Data from a File on the PAC

Refer to P12-1 to open the project ("demo_file2.zip"), and can view/add variables in the variable area.

ST Program: This program can be used to read 10 "REAL" values from a file on the PAC.

(* this "demo_file2" project will read 10 REAL value from a file
in the \System_Disk\Real_data2.txt .
File format :
Each row contains one REAL value and ends with <CR><LF> characters. Like:
1.08
2.786
38.45
41.5
59.875
60.76
71.23
80.5
99.8
100.7

¥)
(*

Variables Declaration:

Write_File : BOOL
Tmp_string  : String, len=255
File_ID : DINT
REAL_val[0..9] : REAL
ii : DINT
File_path : String, len = 128, initial val = '\System_Disk\Real_data2.txt'
File_Status  :String, len=128
*
) \ Because the size of \System_Disk\

is small, recommend you amy
change the directory to below
(Depends on your application):

(* Set Read_File as TRUE to read data from the file *)
if Read_File then

Read_File := FALSE ; WinPAC, ViewPAC Series:
(* Check if file exists *) \Micro_SD\ or
if F_exist( File_path ) = FALSE then
(* file doesn't exist *) XPAC Series:
File_Status :='File "' + File_path +"" does not exist !'; \System_Disk2\
else

(* file does exist , open it in read mode *)
File_ID := F_Ropen( File_path );

if File_ID=0 then

(* open file in read mode fail *)

File_status := 'Can not open File "' + File_path +'" I';
else
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(* open file in read mode ok, read REAL[0] ~ [9] from file,

each row contains 1 REAL value and end with <CR><LF> *)
File_status := 'Open File "' + File_path +'" Ok .";
forii:=0to9 by1 do

(* test if the end of file is reached in a file open for read *)
if F_EOF(File_ID) then

(* reach the end of file, exit "for loop" *)

exit ;
end_if;

(* read one row in the file as a string *)
Tmp_string := FM_READ( File_ID ) ;

(* convert the string to become REAL value *)
REAL_vallii] := Any_to_REAL( Tmp_string ) ;

N

end_for;
If want to read Integer, use the code below:

(* close the file *) DINT_vall[ii] := Any_to_DINT( Tmp_string ) ;

F_close( File_ID); and declare Variable “DINT_val” as DINT and
Dim. at least "10" for this example..

end_if ;
end_if;
end_if;

Note: In this example, when the "Read_File" is set to "TRUE", it will read the file on the PAC
"\System_Disk\Real data2.txt", please make sure the file already exists on the PAC.

| BRE) ®BE) HRW) BEQ |
¢ % 2 X@ B~
HEHE(D) I \Systermn_Disk

i Drivers o - 4

I External_device_driver |E%:E:' RERE) BRSO IE’EIH =
3 ISAGRAF 1.08

5 tools 2756

2 Win-GRAF 3845

By penmount_ush_touch_v20100526, 41.2
] [EC61131 User and Reference Mani 27875

] Backup_Real_2.txt 60.76
723
£] Update_History 28120418, txt 80.5
2] working_Real.txt 9%.8
1007
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Test Program:

1. Please set up IP configurations (Refer to P12-1), compile and download the program to the PAC.
(Click on "Project" > "Build All Projects" / "On Line", if not familiar with the operation, refer to
Section 2.3.4, Section 2.3.5)

2. Click "NewSpy1" to open a Spy List and set the "Read_File" to "TRUE" to read the data. (If OK,
"File_Status" will show "Open File "\System_Disk\Real_data2.txt" Ok.")

File Edit View Insex{ Project Help - B @
AN B= AR = > e L &N E AR L Al jun S '.'.-’ni@

Workspace ll OO0 HewSpyt.spl
= [ demo_file2 [RUN] ‘ & Name | Yalue | Description
[~ Exception programs & = REAL_val @
= i |7
‘ “i1] Main g REAL_val[1] | 2.786
[=1-- [ Watch [for debuggi... REAL_vall2] | 38.450001 I,' TRUE '\ 3][1]

ﬂ Soft Scope RE&L_wvall3] | 415
sl sale | REAL_val4] |59.875 ( FALSE J[to)]
| REAL_val5) | 60753388
REAL_val] | 71.230003 Lock
REAL_val7] | 205

REAL_val8] | 32800003
100633997

m Variables
B Types

nlock

set TRUE to read data from the file

‘Open File "\System_Disk\Real_data2.txt" Ok '

5] i Variables | Newspyt

Note: There is one another file operation example listed in the Section 6.2. It handles many data in the
file, you may refer to it.
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12.4.3 Data Logging

Refer to P12-1 to open this project ("demo_Datalog.zip") that provides a simple function for data
logging. This program creates a spy list that contains a String variable (write_date), an Integer variable
(int_data) and a Real variable (float_data). These variable values will be recorded to a file per minute
and be stored on the PAC‘s \System_Disk2\. This log file will be named according to the current date
(e.g., May 06, 2015, the file name will be "2015-5-6.csv"). Moreover, this log file will be replaced per day
and the existing file will be moved to "\System_Disk2\Current month\" (e.g., May 06, 2015, the file will
be moved to "\System_Disk2\2015-5\").

Note: This example project is used for the XP-8xx8-CE6 PAC. If you want to use the others PAC,
simply change the file path as \Micro_SD\ or other storage location.

The sample of the CSV file format:

Time, int_val, float_val
20:18:30, 1236, 14.56
20:18:40, 3456, 34.56
20:18:50, 8932, 89.32

Description of variables: The user can view/set variables in the Win-GRAF "Variables" window.

Name Data Type | Description
Yearl DINT
Month1 DINT
Dayl DINT
WeekDay1 DINT Used to get the PAC system time in the “PAC_Time” program.
Hourl DINT
Minutel DINT
Secondl DINT
old_day DINT Used to know if the time is changed and then rename the log file
old_hour DINT in the “PAC_Time” program.
log_tmrl TIME )
log_tmr2 TIME Timer.
CSV_Path STRING The storage path of CSV file.
CSV_Dir STRING The storage folder of CSV file.
write_date STRING Used to record the time when writing data to a CSV file.
init BOOL Set it as TRUE to initialize. (Init value = TRUE)
int_data DINT Used to record the data.
float_data REAL Used to record the data.
writecsv BOOL Set it as TRUE to write data.
File_ID DINT Used for the "F_WOPEN" function.
tmp_bval BOOL
The temporary variable.
tmp_msg STRING
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Spy List — “My_List”:
There is a Spy list called “My_list” in this example project. (Refer to Section 11.3 for more details)

¥ M arne | Walue | Description

FE! write_date

int_data

B

LD Program — “PAC_Time”:
To get/set the PAC system time.

R1 ME.TIME_GET ...

....................... Yearf eart
Meonth}-Month1
Day|-Day1
wDay|-WeekDay1

Hourj-Hour1

Minute}- Minute1

Sec,. }Secondi

ST Program — “Main”:
To generate random values as the data of the log file (.csv) and to change the file storage path.

(* Declare “init” as "BOOL" ; Declare "log_tmrl" and "log_tmr2" as "TIME" *)
(* Set “init” as TRUE to start ticking "TMR1" *)
IF init THEN
init := FALSE;
(* Enable the timer of the data logger *)
TSTART (log_tmr1) ;
(* Set the separator and decimal within the csv file *)
SetCsvOpt(’,’, ".");
END_IF;

IF old_day<> dayl THEN

tmp_msg:="\System_Disk2\'+CSV_Dir+'\'+ANY_TO_STRING(yearl)+'-'+
ANY_TO_STRING(month1)+'-'+ANY_TO_STRING(old_day)+'.csv';
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(* Copy the file to \System_Disk2\ *)
tmp_bval:=F_COPY (CSV_Path,tmp_msg);

(* Delete the original file stored at \temp\ *)
tmp_bval:=F_DELETE(CSV_Path);

(* Create the CSV file and its filed name *)
tmp_msg:="\Temp\'+any_to_string(yearl)+'-'+any_to_string(month1)+'-'+
any_to_string(dayl1)+'.csv';
CSV_Path:=tmp_msg;
File_ID:= F_WOPEN(tmp_msg);

IF File_1D<>0 THEN
tmp_msg:='Time,Int_val,Float_val’;
tmp_bval:=FM_WRITE(File_ID,tmp_msg);
tmp_bval:=F_CLOSE(File_ID);

END_IF;
old_day:=dayl;
END_IF;

(* Create the folder every month, or when the PAC boot up. *)

if old_month<>month1 then
CSV_Dir:=ANY_TO_STRING(year1)+ANY_TO_STRING(month1);
tmp_msg:="\System_Disk2\'+CSV_Dir;

F_DIR(tmp_msg); \
Because the size of \System_Disk\ is small,

old_month:=month1;
we recommend that you save the log file at

\Micro_SD\ (for WinPAC, ViewPAC series) or
\System_Disk2\ (for XPAC series).

end_if;

(* The function for writing data to a CSV file *)
IF log_tmrl>=log_tmr2 THEN
log_tmrl:=t#Os;

(* Generate random values for the "Int_val" and the “Float_val" field *)
int_data:=rand(1000);
float_data:=ANY_TO_REAL(int_data)/100;
(* The time for each data logging *)
write_date:=ANY_TO_STRING(hourl)+":'"+ ANY_TO_STRING (Minutel)+":'"+
ANY_TO_STRING (Second1l);
(* Delete the previous file *)
tmp_msg:="\System_Disk2\'+CSV_Dir+'\'+ANY_TO_STRING(Yearl) +'-'+
ANY_TO_STRING(month1)+'-'+ANY_TO_STRING(Day1)+'.csv';
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(* Delete the file stored at \System_Disk2\ *)
tmp_bval:=F_DELETE(tmp_msg);
(* Trigging it to write data to a file *)
writecsv:=true;
END_IF;

LD Program — “WriteFile”
Set the "writecsv" as "TRUE" to write one data to the CSV file.

The user can click the following function or function block, and then press “F1” to view the descriptions.

VLID: Get the identifier of an embedded list of variables (i.e., Spy List - My_list.spl).
LogFileCSV: Generate a log file in CSV format for a list of variables.
F_COPY: Copy a file.

writecsy In=t_LOGFILE...

R1 P En WVLID Eng LOGFILECSW I
Falze
"My_list.spl' List D)-File_ID ] RST ERR}-ERR

File_ID{ List

writecsy N wWritecsy

R2 P SF_corv bR

cev_Pathsre

Using “F_COPY” to copy a file from the path “\Temp\”
fmp_msg-| Dt (RAM Disk, which can read/write data quickly) to

“System_Disk2”. (Refer to ST program — “Main”)
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Chapter 13 Using VB.net 2008 Program to Access Win-GRAF

Variables

This chapter lists the procedure for creating the first demo program by Visual Studio .NET 2008

development tool. There are some sample programs in the Win-GRAF PAC CD.

VB .NET example:

CD-ROM : \napdos\Win-GRAF\demo-project\vb.net_2008_demo\

demo_vb01:
demo_vb02 :
demo_vb03:
demo_vb04 :

Win-GRAF example:

Digital /0 demo with one I-87055W in slot 0 of the PAC.
Analog I/O demo with one 1-87024W in slot 1, one I-8017HW in slot 2.

Read/Write Win-GRAF internal integers, timers & real variables. (No 1/0)
Read/Write Win-GRAF internal String variables. (No 1/0)

CD-ROM : \napdos\Win-GRAF\demo-project\
"demo_vb01.zip", "demo_vb02.zip", "demo_vb03.zip", "demo_vb04.zip"

13.1 Add an Existing Win-GRAF Project from a ZIP

Please follow these steps to restore the Win-GRAF project.
First Click “File” -> “Add Existing Project” -> “FromZip...”. Then choose the Win-GRAF project zip file

which you would like to restore. After restoring the project, you have to build the project, and then

download it to the PAC.

View Ioals Window Help
| HWewr Project List. .
Cipen Project List
= Add Hew Project...

A4 Exdsting Froject
Print Zetup... \
1 SV -G R AP rojectswep_wbO1 w5l

2 TN m-GR AR rojectshep_wbl3 w5l
3 CAWin-GRAFRPmojectshwep_wh0Z w5l

4 CAWn-GRAFProjectfAICPDAS template w5

fl¢ Exit

*| [ & %

tﬂ_ﬂ From Digk....
[ﬂ] From Zip....
Frirn Tar ot \
3]
T8I | ) Demo-Program

N ()CEharp.net_2008_demo
() wbonet_2008_demo

—idemo_vb01 zip

Er i P

SE

.“'-:‘!} 1 Q)

i LATSH msmams,

demo_wb01 zip
Zip file (* zip)

b

Destination folder : | C:\WwWin-GRAFWProjects

Mame; demo_wb

w Browsze...

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS

131

)X

O
WA
HAD



13.2 Publishing the Win-GRAF Variable for .NET

If users wish to use .NET program to Read/Write the Win-GRAF variables. Except for String variable all of
the variables need to use the "Open Binding Configuration" function to set an address. The following
demonstrates how to publish Win-GRAF variable:

1. Click “Open Binding Configuration” on the toolbar to open the “Binding” setup window.
2. Click "PUBLIC (:9000)". Keep the "Address" value is blank and "Port" value is fixed to 9000.

Win-GRAF - Test 3
File Edit ¥iew Insert Project Tools Window Help
=TT ~ = = i &lnle A =i /5% A

Workspace

Open Binding Configuration

7 Name

Nate | Yalue

2 Test 3
[} Exception programs Name PUBLIC fa} Global variables A
[} Programs Address =l RETAIN variables
3] Main g¢ Port 9000 ] Main
£ [ Watch (for debugging) || 78 pOnBadindex 3
il SoltScope , Keep "Address" value blank. ¢ T |
=4 Initial values Name | Identifier o iy I MEgauvE Tyser. Na‘; Variable Area _l

4fd Binding Configuration
39 Global defines

fal Variables

B Types

|4 »| Binding ‘\ariables

3. Before publishing these variables, make sure you have declared them in the Variables Area. Click
“Global variables” and press the “Ins” key to insert a new variable. The following table demonstrates
variables using in the “Test_3” project and you can declare them according to the needs of your

application.
I 3
Variable name Type ¥ | Name | Tune D
Public BOOL BOOL | fa} Global variables K A
= Public_ BOOL BOOL
Public_INT INT Public_INT INT
Public_DINT DINT Fablic: DINT,, (DN
Public WORD WORD
Public_WORD WORD Duhlin DEAI DEAI ;
Public_REAL |
Public_REAL REAL | -l |
_] Main -
8 G| Enter key i

4. As the figure below, click on "PUBLIC(:9000)" and drag all the needed variables to the "Name" area.
The "ldentifier" will generate an address number automatically. If any other VB or .NET program
wants to use these public variables, it must set to the same address number (ID).

NOTE:
The "PUBLIC" allows to use up to 8192 variables, and the "ldentifier" number JUST can be 1 to 8192.
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Binding *

&8 B o3 Network Name | Value ¥ Name | Type |
P g3 PLBLIC (:3000) Name  PUBLIC =1 {a} Global variables A
Address Public_ BOOL BOOL
g+ Port 9000 Public_INT ¢ INT 3
Public_DINT / DINT
Public_WORD WORD
Public ,REAL REAL _ |v
Name | Identifier | |Positive hysteresis || 5—, ar & :
Publc_BOOL 1 _ - Name | Value |
Public_INT 2 - ---"
Public_DINT ="
Public_0RD 4
Public_REAL 5
< | 2|

(4 »| Binding,~ ‘ariables

The following procedure will show you how to use the “pub_string” function to publish the Win-GRAF
String variable in the ST program.

Syntax:

Pub_string(Address, String_val) ;

Address:  The public address number, and its range can be 1 to 1024
String_val: The name of String variable.

Variables description:

Name Type Description
Init BOOL Set the initial value as TRUE.
TRUE: Binding succeeds.
Tmp_val BOOL FALSE: Binding fails.
msgl STRING, Length is 100
. String variable for demo purpose.

2 STRING, Length is 32
mse L LENEin 15 NOTE: The String length could be 1 to 255.
msg3 STRING, Length is 60

ST program:
If init then
Init := false;

(*add address 1 for share string val *)
Tmp_val := pub_string(1,msgl);

(*add address 2 for share string val *)
Tmp_val := pub_string(2,msg2);

(*add address 3 for share string val *)
Tmp_val := pub_string(3,msg3);

End_if;
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13.3 Create a new VB.NET project

1. First, run Microsoft Visual Studio .NET 2008 software, and then choose “File” > “New Project”.

Edit Wiew Tools Test Window Help

Shift+Alt+I

] Mew File..,

Microsoft®

23| Open Erojc... culto i d VISUaIStUdlo 2008

% Open Web Site... Shift+Alt+O

2. Click “Smart Device” on the left, and then select “.NET Framework 3.5” and “Smart Device Project”.

Entering a proper project name and click “OK”.

Project types: Tk NET Framework 3.5 =
= Visual Bazic Yisual Studio installed templates
Wind owes
ieh
Srmart Device E]VH
Office = .
Database Smart Device
Reporting Project
Test
WCF
Woarkflow _ My Templates
Other Languages
Other Project Tyvpes
Test Projects -
Hearch Cinline
Templates. .. 3
s

& project for Smart Device applications. Choose target platform, Framework version, and template in the next dialog box. |

M | projectl] |

[ oK &[ Cancel |

3. Select the "Device Application" and "Windows CE" and “.NET Compact Framework Version 3.5”, then
click “OK”.

Target platform: Windows CE b

HNET Compact Framework version: | §ET Campact Framework Version 3.5 w
NET -:.mam Framework ‘.fersu:un 2 EI

Templates:

Control — Empty Project & project for creating a NET
Library Compact Framework 3.5 forms
application for Windows CE
Platform

Dovenload. additons] emlator dmeages and smart device SDEs. .

UK % Cancel |
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13.3.1 Add Project Reference

The “UserShareNet.dll” library contains all functions of data exchange with Win-GRAF variables. Before
you use the “UserShareNet” keyword in the program, you must add the “UserShareNet.dll” into the
reference list of your project.

1. Copy the “UserShareNet.DLL” from Win-PAC’s shipment CD (\napdos\Win-GRAF\WP-8xx8\
vb.net_2008_ demo\wp_vb01\vb01\) to your project folder (e.g., “C:\project1\”)

2. Right click on the project name (e.g., “projectl”) in the _ =] x|
“Solution Explorer” window, and then select “Add Referenc¢

”

Solution Explorer - pr.., » I X

8| Build Right click
Rebuild

Deploy

Clean
Add »

Add Eeference...

Add Web Eeference...

3. Click the “Browse” tab and select the “UserShareNet.dll” from your project location.

NET Projects | Browse | Recent

{Rs{UE D | ) projec w D ¥ . -

S X

[y Mo Project ] ] ] ]

=) 0bj The current project is located in "C:\project1".
%) UserShareNet dll

RS\ | 3
TR | Component Files (% Al;* tlh* olb * ocx* exe) w

[ OK‘{[ Cancel |

Note: You may copy the “UserShareNet.dll” from the CD-ROM to your current project path first.
Then add it to the project reference.
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4. When “UserShareNet.dll” is added, please double click on “My Project” to check if the
“UserShareNet.dll” is well added.

Solution Exploter - 1 X

2|5 G

-_:,]E projectl

""" Double click
Lpplication
Compile
Debug Referenes Unuged References. . I [ Eeference Paths...
Reference Name Twpe  Ver.. CopwLocal Path
References Satem NET 9000 Fale i o eram Fllestierosodt B TSOE cmpactFramenorkhy 0V
wten. Data NET 2000 bale o gram Filesibicrosoft NE TWDEV ompactFrameworkiva IV
Besommes Swtern. Draveing NET 2000 False WPy gram Filesibicrosoft NE TWDEV ompactFrameworkiva I
Swstern, Windows For.. NET 2000 Fale CProgram Filesticrosoft NE TSDEVCompactFrameorkhy@ I
N . Sarstern il NET 2000 Fals AP o B i
Signing I MaerSharelet NET 1010 Tme C:Documents sd Setingsmserd EwingradfdocWapdod Win-GR I
Devices \
{ >

5. Right-click on the “Form1.vb” and select “View Code” from the pop-up. Move cursor to top and
insert the “Option Explicit On” and “Imports UserShareNet” in the first two statements.

solution Explover Forml vhb
= | & 2] [H E d'%:, “t% Forml
-_4]E projectl Option Explicit On
=d| My Froject
= Imports Tzeriharehet
j' Qipen
Right Open With... sPublic Class Forml|

|—End Clazs

Click [=] ¥iew Code \

Then you can design all required objects and actions inside your VB Forms.
(Refer to Chapter 13.5 for more information about using functions in the “UserShareNet.dIl”.)
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13.4 Compiling the Application

When you have finished writing a program, you can build (compile) an application by the following
steps.

1. Remember to save at any time for safety.

Tu:::u )
=" All Device Controls v2
Ik Pointer

21 RindinoeSenrea

2. Then compile (Build) the project. The result is listed in the “Error List” windows at the bottom.

] - fis1
Edit ¥iew Progect
|

=I"All Device Controls v2
k Pointer
21 BindingSource

P N

File
R N AR R

Eebuild projectl
Deploy  ohyerg i
Clean profid 0 Errors‘

1 i

_;5 0 Warnings| i) 0 Messages

|| Diocepinti
o %

IBuﬂd succeeded I

3. You can find the execution file in

<Your VB.net Project folder> \bin\Release\ <project_name>.exe

Please copy this execution file to the WP-8xx8’s \System_Disk\Win-GRAF\ path to run it.

Note:
The user may copy the VB.net execution file to another path to run it, but there should contain at
least two DLL files with it or it cannot run correctly.

For ex, the projectl.exe can run in the \Micro_SD\ folder if there are three files in it. The

“projectl.exe” , “UserShareNet.dll” and “Quicker.dll” . (The “UserShareNet.dll” and “Quicker.dll”
can be copied from the Win-GRAF PAC’s “\System_disk\Win-GRAF\” path)
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13.5 UserShareNet.dll

This section we will focus on the description of the application example of UserShareNet.dll
functions. There are some functions that can be used to read/write data from/to the Win-GRAF
soft-logic. The functions of UserShareNet.dll can be divided into as listed below:

1. R/W Boolean

2. R/W 8-bit Integer
3. R/W 16-bit Integer
4. R/W 32-bit Integer
5. R/W 64-bit Integer
6. R/W 32-bit Float

7. R/W 64-bit Float

8. R/W String

X Refer to “Appendix A” to get familiar with the definition of Win-GRAF variables.

13.5.1 R/W Boolean Functions

l Set_BOOL

Description:
This function is to set a value to a Win-GRAF Boolean variable.

Syntax:

UserShare.Set_BOOL ( iUserAddress As System.UInt16, ByVal iStatus As byte) as Byte

Parameter:

iUserAddress : Address of the Variable (1 to 8192)

iStatus : Set the status. For instance, iStatus = 1 for True, iStatus = O for False
Example:

‘Set the Win-GRAF BOOL variable with address 1 to True.
UserShare.Set_BOOL(Convert.ToUInt16(1), 1)

Demo program:
CD-ROM: \napdos\Win-GRAF\demo-project\vb.net_2008 demo\demo_vb01
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B Get_BOOL

Description:
This function is to get the value from a Win-GRAF BOOL variable.

Syntax:

UserShare.Get_BOOL ( iUserAddress As System.UInt16 , ByRef iStatus As byte)

Parameter:

iUserAddress : Address of the Variable (1 to 8192)

iStatus : Get the variable value, iStatus = 1 for True, iStatus = O for False
Example:

‘Get the value of Win-GRAF BOOL variable with address 1.
Dim iStatus As Byte
UserShare.Get_BOOL(Convert.ToUInt16(1), iStatus)

Demo Program:
CD-ROM: \napdos\Win-GRAF\demo-project\vb.net_2008 demo\demo_vb01
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13.5.2 Integer R/W Functions

B Set SINT [l Set INT [ Set DINT [l Set LINT

Description:
These functions are to set 8-bit Integer, 16-bit Integer, 32-bit integer & 64-bit Integer value to Win-GRAF
integer variables.

Syntax:

UserShare.Set_SINT (ByVal iUserAddress As System.UInt16 , ByVal iStatus As SByte) As Byte

UserShare.Set_INT (ByVal iUserAddress As System.UInt16 , ByVal iStatus As Short) As Byte

UserShare.Set_DINT (ByVal iUserAddress As System.UInt16 , ByVal iStatus As Integer) As Byte

UserShare.Set_LINT (ByVal iUserAddress As System.UInt16 , ByVal iStatus As long) As Byte

Parameter:

iUserAddress : Address of Variable. (1 to 8192)

iStatus : the value of 8-bit Integer, 16-bit Integer, 32-bit Integer or 64-bit Integer.
Example:

‘Set a 32-bit integer value “1234567” to the Win-GRAF DINT variable with address “1”.
UserShare.Set_DINT(Convert.ToUInt16(1), Convert.Tolnt32(1234567) )

‘Set a 16-bit integer value “-1234” to the Win-GRAF INT variable with address “2”.
UserShare.Set_INT(Convert.ToUInt16(3), Convert.Tolnt16(-1234) )

‘Set a 64-bit Integer value “123456789012345” to the Win-GRAF LINT variable with address “3”.
UserShare.Set_LINT(Convert.ToUInt16(3), Convert.Tolnt64(123456789012345) )

‘Set a 8-bit Integer value “125” to the Win-GRAF SINT variable with address “4”.
UserShare.Set_SINT(Convert.ToUInt16(3), Convert.ToSByte(125) )

Demo Program:

CD-ROM:

1. \napdos\Win-GRAF\demo-project\vb.net_2008_demo\demo_vb02 for R/W analog I/O

2. \napdos\Win-GRAF\demo-project\vb.net_2008_demo\demo_vb03 for R/W internal long integer,
Timer and Real (floating-point) values.
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B Get SINT H Get_INT I Get_DINT [ Get_LINT

Description:
These functions are to get 8-bit integer, 16-bit integer, 32-bit integer & 64-bit integer value from
Win-GRAF integer variables.

Syntax:

UserShare. Get_SINT (ByVal iUserAddress As System.UInt16 , ByRef iStatus As SByte) As Byte

UserShare. Get_INT (ByVal iUserAddress As System.UInt16 , ByRef iStatus As Short) As Byte

UserShare.Get_DINT (ByVal iUserAddress As System.UInt16 , ByRef iStatus As Integer) As Byte

UserShare. Get_LINT (ByVal iUserAddress As System.UInt16 , ByRef iStatus As long) As Byte

Parameter:

iUserAddress : Address of Variable (1 to 8192)

iStatus : Get the 8-bit integer, 16-bit integer, 32bit-integer or 64-bit integer value.
Example:

Dim Dlong_val As Int64
Dim short_val As Int16
Dim long_val As Int32
Dim Sbyte_val as byte

‘Get 64-bit integer value from the Win-GRAF LINT variable with address “7”.
UserShare.Get_LINT(Convert.ToUInt16(7), Dlong_val)

‘Get 32-bit integer value from the Win-GRAF DINT variable with address “8”.
UserShare.Get_DINT(Convert.ToUInt16(8), long_val)

‘Get 16-bit integer value from the Win-GRAF INT variable with address “9”.
UserShare.Get_INT(Convert.ToUInt16(9), short_val)

‘Get 8-bit integer value from the Win-GRAF SINT variable with address “10”.
UserShare.Get_SINT(Convert.ToUInt16(9), sbyte_val)

Demo program:

CD-ROM:

1. R/Wanalogl/O:
\napdos\Win-GRAF\demo-project\vb.net_2008 demo \demo_vb02

2. R/W internal long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\vb.net 2008 demo\demo_vb03
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13.5.3 R/W Real Variable Functions

B Get REAL [ Get LREAL

Description:
These functions are to get 32-bit REAL and 64-bit double from the Win-GRAF REAL/LREAL variable.

Syntax:

UserShare. Get_REAL (ByVal iUserAddress As System.UInt16 , ByRef iStatus As Single) As Byte

UserShare. Get_LREAL(ByVal iUserAddress As System.UInt16 , ByRef iStatus As Double) As Byte

Parameter:

iUserAddress : Address of Variable (1 to 8192)

iStatus : Get the 32-bit REAL or 64-bit double value.
Example:

Dim float_val As Single
Dim double_val As Double

‘Get 64-bit double value from the Win-GRAF LREAL variable with address “7”.
UserShare.Get_LREAL(Convert.ToUInt16(7), double_val)

‘Get 32-bit REAL value from the Win-GRAF REAL variable with address “8”.
UserShare.Get_REAL(Convert.ToUInt16(8), float_val)

Demo program:
CD-ROM:
1. R/W analogl/O:
\napdos\Win-GRAF\demo-project\vb.net_2008 demo\demo_vb02
2. R/W internal long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\vb.net_2008 demo\demo_vb03
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B set_REAL [ Set LREAL

Description:
These functions are to set 32-bit REAL and 64-bit double value to the Win-GRAF REAL/LREAL variable.

Syntax:

UserShare. Set_REAL (ByVal iUserAddress As System.UInt16, ByVal iStatus As Single) As Byte

UserShare. Set_LREAL(ByVal iUserAddress As System.UInt16, ByVal iStatus As Double) As Byte

Parameter:

iUserAddress : Address of Variable. (1 to 8192)
iStatus : Set the 32-bit REAL or 64-bit double.
Example:

‘Set a 64-bit double value “11234.234567” to the Win-GRAF LREAL variable with address “1”.
UserShare.Set_LREAL(Convert.ToUInt16(7),Convert.ToDouble(11234.234567))

‘Set a 32-bit REAL value “123.12"” to the Win-GRAF REAL variable with address “8”.
UserShare.Set_REAL(Convert.ToUInt16(8), Convert.ToSingle (123.12))

Demo program:

CD-ROM:

1. R/W analog1/O : \napdos\Win-GRAF\demo-project\vb.net_2008_demo\demo_vb02

2. R/W internal long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\vb.net 2008 demo\demo_vb03
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13.5.4 R/W String Variable Functions

B Get_STRING

Description:
This function is to get a Win-GRAF String variable.

Syntax:

UserShare. Get_STRING (ByVal iUserAddress As System.UInt16, ByVal msg() As Byte) As

h

Parameter:

iUserAddress : Address of Variable (1 to 1024)
msg() : Get the string value.

Example:

Dim str_val As String
Dim msg() As Byte

‘Get String value of the Win-GRAF String variable with address “7”.
UserShare.Get_STRING(Convert.ToUInt16(7),msg )
str_val= byte_array_to_unicode(msg)

Private Function byte_array_to_unicode(ByVal buf() As Byte) As String
Dim tmpmsg As String
If buf.Length > 255 Then
Return Nothing
End If
tmpmsg = System.Text.Encoding.GetEncoding("UTF-8").GetString(buf, 0, buf.Length)

Return tmpmsg
End Function

Demo program:

CD-ROM:

1. R/W String variable:
\napdos\Win-GRAF\demo-project\vb.net 2008 demo\demo_vb04
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Il Set_STRING

Description:
This function is to set a String value to the Win-GRAF String variable.

Syntax:

UserShare. Set_STRING (ByVal iUserAddress As System.UInt16, ByVal msg() As Byte) As

]

Byte

Parameter:

iUserAddress : Address of Variable. (1 to 1024)
msg() : the string value.

Example:

Dim str_val As String="Hello World”
Dim msg() As Byte

msg= unicode_to_byte_array(str_val)

‘Set a string value “Hello World” to the Win-GRAF String variable with address “7”.
UserShare.Set_STRING(Convert.ToUInt16(7),msg )

‘Convert String to byte array.
Private Function unicode_to_byte_array(ByVal msg As String) As Byte()
Dim tmpbuf() As Byte
If msg.Length > 255 Then
Return Nothing
End If
tmpbuf = System.Text.Encoding.GetEncoding("UTF-8").GetBytes(msg)
Return tmpbuf
End_Function

Demo program:

CD-ROM:

1. R/W String variable:
\napdos\Win-GRAF\demo-project\vb.net 2008 demo\demo_vb04
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13.5.5 How to use VB.NET R/W to Win-GRAF String Variable

Before .NET program write to Win-GRAF String variable. The String-type has to convert to byte array. If
you need to read Win-GRAF String variable. Then you have to convert byte array to String. There is a

VB.NET example to show how to convert each other.

(Encode :UTF-8)

Convert String to byte array
Private Function unicode_to_byte_array(ByVal msg As String) As Byte()
Dim tmpbuf() As Byte
If msg.Length > 255 Then
Return Nothing
End If

tmpbuf = System.Text.Encoding.GetEncoding("UTF-8").GetBytes(msg)

Return tmpbuf
End Function

Convert byte array to string
Private Function byte_array_to_unicode(ByVal buf() As Byte) As String
Dim tmpmsg As String
If buf.Length > 255 Then
Return Nothing

End If
tmpmsg = System.Text.Encoding.GetEncoding("UTF-8").GetString(buf, 0, buf.Length)

Return tmpmsg
End Function
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Chapter 14  Using C# .net 2008 Program to Access Win-GRAF
Variables

This chapter lists the procedure for creating the first demo program by Visual Studio .NET 2008
development tool. There are some sample programs in the Win-GRAF PAC CD.

C# demo:
CD-ROM : \napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\
demo_CSharp01 : Digital I/O demo with one I1-87055W in slot 0 of the PAC.
demo_CSharp02 : Analog |/O demo with one I-87024W in slot 1 and one |-8017HW in slot 2.
demo_CSharp03 : Read / Write Win-GRAF internal integers, timers and real variables. (No 1/0)
demo_CSharp04 : Read/Write Win-GRAF internal String variables. (No 1/0)

Win-GRAF demo:
CD-ROM : \napdos\Win-GRAF\demo-project\
"demo_vb01.zip", "demo_vb02.zip", "demo_vb03.zip", "demo_vb04.zip"

14.1 Add an Existing Win-GRAF Project from a ZIP

Please refer to Chapter 13.1

14.2 Publishing the Win-GRAF Variable for .NET

Please refer to Chapter 13.2

14.3 Create a New C# Project

1. First, users need to open Microsoft Visual Studio .NET 2008 software. And then in the menu of “File”,
please run the “New Project” .

"’é Start Page - Microsoft Wis 10

Edit Wiew Tools Test Window Help
Mew FEroject...
MNew Web Site¥
Mew File...

Cpen Project...

Ctel+o
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2. Check the “Smart Device” on the left, then selecting the “.NET framework 3.5” and “Smart Device
Project”. Then entering a proper project name and the last click on “OK”.

Fraiect types: Templates: HET Framework 3.5 =
Database # || ¥isual Studio installed templates &
Fepaorting T
Test
WCF E]cﬂ
Workflow

o). Other Languages Smart Device
=) Visnal C# o
_Hy Templates
Zearch Online
Templates...
v “

L I

A project for Bmart Device applications. Choose target platform, Framework version, and template in the next dialog hos

Wame: project]|

[ ok &[ Cangel |

3. Select the "Device Application" and "Windows CE" and “.NET Compact Framework Version 3.5”,
then click on “OK”.

Target platform: Windaws CE v
NET Compart Framework version: | yET Cumpact&wnrk Version 3.5 v
Templates: PRSI LA g g LT EsOn 2
=2Ve =M ?} ErB ] Ve
:ﬁ iﬁ Vg T E] Description:
Dievice Clags Library  Console Control - Empty Project 4 project for creating a NET
Application A pplication Library c.:pmp]am FMWE?EE.S fionms
application for Windows CE
Platform

Diowendoad additonsl exaulator images and smart device SDE:.

[0)4 Cancel
I ,% [
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14.3.1 Add C# Project Reference
The “UserShareNet” library contains all modules’ functions. Before you use the “UserShare” keyword in
the program, you must add the “UserShareNet.dll” into the reference list of your application.

1. Copy the “UserShareNet.DLL” from the Win-GRAF PAC CD:
\napdos\Win-GRAF\WP-8xx8\CSharp.net_2008_demo\demo_CSharp01\ to your project folder(ex:

C:\project1\)
=B

2. Right click on the Project name on the right of
the window , then select “Add Reference ...”.

Solution Explerer - pr... » 1 X

| Build J Right Click
Eebuild

Deploy
Clean
Add »

Add Eeference,

Add Web Reference...

3. Click the “Browse” button. Select the “UserShareNet.dll” from your project location.

NET Projects BmW“\Recent

PEERED: | [0 project] ¢ 5

| bin \

[hoby .

0 Propertiss Change foId'er to your current project Path.
%) UserShareNet 411 (Ex: "C:\project1")

T FE S | 3
TEEELEANT): | Component Files (*d11* tlh:* olb* oo exe) w

( OK!{[ Cancel |

Note: You may copy the “UserShareNet.dll” from the CD-ROM to your current project path first.
Then add it to the project reference.
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4. When “UserShareNet.dll” are added, you can see them in the Solution Explorer panel as below.

solution Explorer

2 |5 (7]
-_;E projectl
=d| Properties

A0 Borztemn

A0 FBorstem.Core

A Sorstermn. Data

A2 Bwetemn. Data. DataSetExdensions
A Farztermn Divaeing

A3 Forztermn. Wind ows Formms

A2 Bvstern Hml

A0 Tserbhareet

5. Right-click on the “Form1l.cs” and select “View Code” from the pop-up. Move cursor to top and

insert the “using UserShareNet;” in the first statements.

=d| Properties using System.Drawing;
g References using System.Text;
& B ,
. c#j - nzing Tzerfharelet ;
ﬁ (7  Open
. mnamespace wp_Caharpll
Open With. . I

public partial class Forml - Form

[Z] WView Code \ % I

Then you can design all required objects and actions inside your C# Forms.
(Refer to Section 14.5 for more information about using functions in the “UserShareNet.dll”.)
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14.4 Compiling the Application Program

When you have finished writing a program, you can build (compile) an application by the following
steps.

1. Remember to save at any time for safety.

File Edit E{iew EBrowct Buwld Debue D

ja

Ik Pointer

a . g
271 RindinoSenres

Eebuild projectl

=I"All Device Controls v2
k Pointer
27 BindingSource

P B T

LYY ror List

Clean pro 'q) 1] Errors‘
B R |

_;5 0 Warnings| i) 0 Messages

[ Ie—
; ¥

IBuﬂd succeeded I

3. You can find the execution file in

<Your C# .net Project folder> \bin\Release\ <project_name>.exe

Please copy this execution file to the WP-8xx8’s \System_Disk\Win-GRAF\ path to run it.

Note:

The user may copy the C#.net execution file to another path to run it, but there should contain at least
two DLL files with it or it cannot run correctly. For ex, the projectl.exe can run in the \Micro_SD\ path if
there are three files in it. The “projectl.exe”, “UserShareNet.dll” and, “Quicker.dll” .

(The “UserShareNet.dll” and “Quicker.dll” can be copied from the Win-GRAF PAC’s
“\System_disk\Win-GRAF\” path)
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14.5 UserShareNet.DLL

This section we will focus on the description of the application example of UserShareNet.DLL
functions. There are some functions that can be used to read/write data from/to the Win-GRAF
variable. The functions of UserShareNet.DLL can be divided into as listed below

R/W Boolean

R/W 8-bit Integer
R/W 16-bit Integer
R/W 32-bit Integer
R/W 64-bit Integer
R/W 32-bit Float
R/W 64-bit Float
R/W 32-bit String

©® No Uk wnN PR

X Refer to “Appendix A” to get familiar with the definition of Win-GRAF variables.

14.5.1 R/W Boolean Functions

B Set_BOOL

Description:
This function is to set a value to a Win-GRAF Boolean variable.

Syntax:

UserShare.Set_BOOL(ushort iUserAddress, byte iStatus)

Parameter:

iUserAddress : Address of Variable (1 to 8192)

iStatus : Set the status. For instance, iStatus = 1 for True, iStatus = O for False
Example:

// Set the Win-GRAF BOOL variable with address 1 to True.
UserShare.Set_BOOL(Convert.ToUInt16(1), 1);

Demo program:
CD-ROM : \napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp01
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B Get_BOOL

Description:
This function is to get the value from a Win-GRAF BOOL variable.

Syntax:

UserShare.Get_BOOL(ushort iUserAddress, out byte iStatus)

Parameter:

iUserAddress : Address of Variable. (1 to 8191)

iStatus : Get the variable status, iStatus = 1 for True, iStatus = O for False.
Example:

Byte iStatus=0;
// Get the value of Win-GRAF BOOL variable with address 1.
UserShare.Get_BOOL(Convert.ToUInt16(1),out iStatus);

Demo program:
CD-ROM: \napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\demo_CSharp01
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14.5.2 R/W Integer Functions

B Set SINT [ Set INT [ Set DINT [l Set LINT

Description:
These functions are to set 8-bit Integer, 16-bit Integer, 32-bit integer & 64-bit Integer value to Win-GRAF
integer variables.

Syntax:

UserShare.Set_SINT(ushort iUserAddress , sbyte iStatus)
UserShare.Set_INT(ushort iUserAddress , short iStatus)
UserShare.Set_DINT(ushort iUserAddress, int iStatus)

UserShare.Set_LINT(ushort iUserAddress, long iStatus)

Parameter:

iUserAddress : Address of Variable. (1 to 8192)

iStatus : Set the 8-bit Integer, 16-bit Integer, 32-bit Integer or 64-bit Integer.
Example:

// Set a 32-bit integer value “1234567” to the Win-GRAF DINT variable with address “1”.
inttemp1=1234567;
UserShare.Set_DINT(Convert.ToUInt16(1), temp );

// Set a 16-bit integer value “-1234” to the Win-GRAF INT variable with address “2”.
short temp2=-1234;
UserShare.Set_INT(Convert.ToUInt16(2), temp2 );

// Set a 64-bit Integer value “123456789012345” to the Win-GRAF LINT variable with address “3”.
long temp3=123456789012345;
UserShare.Set_LINT(Convert.ToUInt16(3), temp3 );

// Set a 8-bit Integer value “125” to the Win-GRAF SINT variable with address “4”.
Sbyte temp4=125;
UserShare.Set_SINT(Convert.ToUInt16(4), temp4 );

Demo program:

CD-ROM:

1. R/W analogl/O:
\napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\demo_CSharp02

2. R/W internal Boolean ,long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp03
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B Get SINT H Get_INT I Get_DINT [ Get_LINT

Description:
These functions are to get 8-bit integer, 16-bit integer, 32-bit integer & 64-bit integer value from
Win-GRAF integer variables.

Syntax:

UserShare.Get_SINT(ushort iUserAddress, out sbyte iStatus)
UserShare.Get_INT(ushort iUserAddress, out short iStatus)
UserShare.Get_DINT(ushort iUserAddress, out int iStatus)

UserShare.Get_LINT(ushort iUserAddress, out long iStatus)

Parameter:

iUserAddress : Address of Variable (1 to 8192)

iStatus : Get the value of Win-GRAF integer variables.
Example:

Int64 Dlong_val;
Int16 short_val;
Int32 long_val ;

sbyte sbyte val;

// Get 64-bit integer value from the Win-GRAF LINT variable with address “7”.
UserShare.Get_LINT(Convert.ToUInt16(7),out Dlong_val);

// Get 32-bit integer value from the Win-GRAF DINT variable with address “8”.
UserShare.Get_DINT(Convert.ToUInt16(8),out long_val);

// Get 16-bit integer value from the Win-GRAF INT variable with address “9”.
UserShare.Get_INT(Convert.ToUInt16(9),out short_val);

// Get 8-bit integer value from the Win-GRAF SINT variable with address “10”.
UserShare.Get_SINT(Convert.ToUInt16(9),out sbyte val)

Demo program:
CD-ROM:
1. R/W analogl/O:
\napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp02
2. R/W internal Boolean, long integer, Timer and Real (floating-point) values:
\napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\demo_CSharp03
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14.5.3 R/W Real variable Functions

B Get REAL [ Get LREAL

Description:
These functions are to get 32-bit REAL and 64-bit double from the Win-GRAF.

Syntax:

UserShare. Get_REAL (System.UInt16 iUserAddress, out float iStatus)

UserShare. Get_LREAL(ByVal iUserAddress As System.UInt16 , out Double iStatus)

Parameter:

iUserAddress : Address of Variable (1 to 8192)

iStatus : Get the 32-bit REAL or 64-bit double value.
Example:

float float_val;
double double_val;

// Get 64-bit double value from the Win-GRAF LREAL variable with address “7”.
UserShare.Get_LREAL(Convert.ToUInt16(7),out double_val);

// Get 32-bit REAL value from the Win-GRAF REAL variable with address “8”.
UserShare.Get_REAL(Convert.ToUInt16(8),out float_val);

Demo program:

CD-ROM:

1. R/W analogl/O:
\napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\demo_CSharp02

2. R/W internal long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_ demo_CSharp03
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B set_REAL [ Set LREAL

Description:
These functions are to set 32-bit REAL and 64-bit double value to the Win-GRAF REAL/LREAL variable.

Syntax:

UserShare. Set_REAL ( ushort iUserAddress , float iStatus )

UserShare. Set_LREAL( ushort iUserAddress , Double iStatus)

Parameter:

iUserAddress : Address of Variable. (1 to 8192)
iStatus : Set the 32-bit REAL or 64-bit double.
Example:

// Set a 64-bit double value “11234.234567” to the Win-GRAF LREAL variable with address “7”
UserShare.Set_LREAL(Convert.ToUInt16(7),Convert.ToDouble(11234.234567));

// Set a 32-bit REAL value “123.12” to the Win-GRAF REAL variable with address “2”.
UserShare.Set_REAL(Convert.ToUInt16(8), Convert.ToSingle (123.12));

Demo program :
CD-ROM:
1. R/W analogl/O:
\napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp02
2. R/W internal long integer, Timer and Real (floating-point) values :
\napdos\Win-GRAF\demo-project\CSharp.net_2008_demo\demo_CSharp03
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14.5.4 R/W String variable Functions

B Set STRING

Description:
This function is to get a Win-GRAF String variable.

Syntax:

UserShare.Set_STRING (ushort addr, Byte [] msg)

Parameter:
addr: Address of Variable (1 to 1024)
msg[] : Get the string value.

Example:
String str_val;
Byte[] msg;

// Get the String value of the Win-GRAF String variable with address “7”.

msg= unicode_to_byte_array(str_val);
UserShare.Set_STRING(Convert.ToUInt16(7),msg );

//Convert String to byte array.
private byte[] unicode_to_byte_array(string msg)
{
byte[] tmpbuf;
if (msg.Length > 255)
return null;

tmpbuf = Encoding.GetEncoding("UTF-8").GetBytes(msg);
return tmpbuf;

Demo program:
CD-ROM:
1. R/W String variable :

\napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp04
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I Get_STRING

Description:
This function is to set a String value to the Win-GRAF String variable.

Syntax:

UserShare.Set_STRING (ushort addr, Byte [] msg)

Parameter:
addr : Address of Variable. (1 to 1024)
msg|[] : Set the string value.

Example:
String str_val= “Hello World”;
Byte[] msg;

// Set a string value “Hello World” to the Win-GRAF String variable with address “7”.
UserShare.Get_STRING(Convert.ToUInt16(7),msg );
str_val= byte_array_to_unicode(msg);

//Convert byte array to String
private string byte_array_to_unicode(byte[] buf)
{
string tmpmsg;
if (buf.Length > 255)
return null;

tmpmsg = Encoding.GetEncoding("UTF-8").GetString(buf, 0, buf.Length);

return tmpmsg;

Demo program:
CD-ROM:
1. R/W String variable : \napdos\Win-GRAF\demo-project\CSharp.net_2008 demo\demo_CSharp04
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14.5.5 How to Use C# to Convert Win-GRAF String Variable

Before .NET program write to Win-GRAF String variable. The String-type has to convert to byte array.
(According your .NET program Encode. Ex: UTF-8) If you need to read Win-GRAF String variable. Then
you have to convert byte array to String. There is an C# example to show how to convert each other.

Example (Encode is UTF-8):

//Convert String to byte array
private byte[] unicode_to_byte_array(string msg)
{
byte[] tmpbuf;
if (msg.Length > 255)
return null;

tmpbuf = Encoding.GetEncoding("UTF-8").GetBytes(msg);
return tmpbuf;

}

//byte array to string
private string byte_array_to_unicode(byte[] buf)
{

string tmpmsg;
if (buf.Length > 255)
return null;

tmpmsg = Encoding.GetEncoding("UTF-8").GetString(buf, 0, buf.Length);
return tmpmsg;
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Chapter 15 Using eLogger HMI in the Win-GRAF PAC

elLogger is a free and easy HMI development platform designed by ICPDAS. eLogger can not only be used
to design local and Web Server HMI, but can also achieve remote PAC control via Web browser on PC or
smart phone. With Win-GRAF, it is easy to create a professional monitoring application without any
advanced programming background.

| J

E e Win-GRAF PAC

it AR
i.ol_'.

eonrl bl i ==
. Win-GRAF l elogger §
wwm‘ M1 Development Too\-

. Simulate without PAC n ® Free HMI Toolkit n

® Debug/Control/Monitor Online ® Support Local & Web HMI
® Support Five IEC 61131-3 PLC Languages | ® Easy & Useful

bEfi=

eLogger Features:

e!.ogger HMI Eage
® Support Modbus RTU/ASCII and Modbus TCP Protocols = 3"-"J" f’T N - -2

® Support Real-time Data Trend

The maximum of five lines in one plot.

® Support Local HMI:

Support variety of HMI elements and the maximum of 32 pages.

® Support Web Server HMI:

Support administrator login.

® Support Account Management (for Local HMI):

3-level operating management: Admin, Power User, User.

® Support Remote Maintenance:
elogger is not only support to upload a program or web pages

and execute (or stop) the program through Internet.

® Support Data Logging
Local database: Support CSV files.
Remote database: Support Microsoft SQL Server 2005 or later.
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Users can download the following Win-GRAF and eLogger demo projects from Win-GRAF FAQ website.

Demo projects for Win-GRAF and elogger:

Win-GRAF Project | elLogger Project | Description Page

Designing the Local HMI and Web HMI Pages

® Introduction of the Win-GRAF  (P3 ~ 4)
eL01.zip el_01.wez ® |Install eLogger Software (P18 ~ 20) P3 ~ P50
® Design and Test the Local HMI (P21 ~ 38)
® Advanced elLogger Functions (P39~ 42)
® Design and Test the Web HMI (P43 ~ 50)
. Configuring a Control Button that can be N
el02.zip el_02.wez Instantly ON and then OFF PS1™55
€103 zip el_03.wez Reading or Modifying the PAC’s Date and Time P56 ~ 64

and Doing Some Control

For more information about these demo projects, visit:
https://www.icpdas.com/en/faq/index.php?kind=273#840 > FAQ-018 (demo_faq018_all.zip)

15.1 Get Win-GRAF Projects

Users can get these Win-GRAF and elLogger demo projects from Win-GRAF FAQ website.

1. Download the file - demo_faq018_all.zip at https://www.icpdas.com/en/fag/index.php?kind=273
(FAQ-018). Or, copy it from the Win-GRAF PAC CD: \napdos\Win-GRAF\demo-project\.

2. Unzip this file and restore the Win-GRAF demo project (e.g., eL01.zip) to the project folder at
C:\Win-GRAF\Projects.

15.2 Get eLogger Projects

After downloading and unzipping the demo_faq018_all.zip file, copy all eLogger demo projects (.wez) to
the project folder at C:\ICPDAS\eLogger\eLogger Developer\Project.

elLogger web page:
http://www.icpdas.com/en/product/guide+Software+elLogger+elLogger

elogger software:
http://www.icpdas.com/en/product/guide+Software+elLogger+elLogger#1089

elogger manuals:
http://www.icpdas.com/en/download/show.php?num=1666&nation=US&kind1=&model=&kw=elogger+
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Chapter 16 Redundancy

ICP DAS Win-GRAF PAC - XP-8xx8-CE6 series support the redundant system:

One redundant system is composed by two Win-GRAF PACs. When the PAC that running programs is
crashed or need to release its control authority by user-defined event, the PAC control authority will
automatically switch to the normal one.

Win-GRAF provides two ways for redundant system: Near-Field Redundancy and Far-Field Redundancy.

Name Definition Near-Field Redundancy Far-Field Redundancy
Main-PAC Rotary switch is set to 7 Rotary switch is set to 6
Backup-PAC Rotary switch is set to 9 Rotary switch is set to 8

The PAC that is running the program and automatically switches
Active-PAC . . .

control authority depending on the condition.

The PAC used to synchronize data and automatically switches
Passive PAC . . .

control authority depending on the condition.

Notice:

1. Do not use two Main-PACs or two Backup-PACs

to form a redundant system.

2. Win-GRAF redundant PACs support RS-485/RS-422

COM4 (RS-232/485)

expansion boards (e.g., 1-8142i/ 1-8144i) plugged into

their local slot. Please don‘t use other kinds of 1/0

modules.

COM2 (RS-232)

Rotary switch

COM3 (RS-485) =

COM5

LAN2  ps.232)

3. Two PACs are communicating by using these communication ports.

Comunication Port

Near-Field Redundancy
(Rotary Switch: 7 & 9)

Far-Field Redundancy
(Rotary Switch: 6 & 8)

A. Public IP Port

LAN1, used to communicate with Win-GRAF, SCADA, or HMI. It can also

be used to control Modbus TCP 10 or Ethernet equipment.

B. Replication Port

LAN2, data sync port.

It cannot connect to a domain,
must synchronize data in a
closed-loop system by using an
Ethernet crossover cable.

Users need to assign the IP address.

It allows connecting to a local domain
for synchronizing data in an open-loop
system.

C. Alive Port

Used to detect if two PACs are running properly.

COMS (RS-232)

COM4 (RS-232/485)
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Features of the Win-GRAF redundancy

1. Higher safety:
The redundant system conducts communication through LAN1, LAN2, and Alive-port. Active-PAC can
run Win-GRAF project even if only one cable works. If three cables are failed to communicate with the
PAC, the other PAC will automatically become an Active-PAC by a switching mechanism.

2. Unique Public IP:
Win-GRAF redundant system provides a unique J:E1d TN (5 E5 1R
public IP address for SCADA/HMI to access it ’
without needing to determine which one is the

SCADA/HMI

Active IP address.

Main (1r1)

3. Easy maintenance:
If the redundant system is malfunctioning, the operator can power off and remove the broken one and
replace a spare one without re-installing all files. The normal PAC will automatically send Win-GRAF
project and data to the new PAC.

Notice:

® Do not shut down or dismounting the normal PAC, keep it running.

® Before powering on the PAC, adjust the rotary switch to the proper position and connect all
required communication cables or I/0 modules.

Exception:
Except the Win-GRAF project if there are other projects such as C, VB.net, C# and eLogger HMI,

running in the redundant system, these files need to pre-installed to the spare XPAC (or a repaired PAC)
before re-installing this PAC to the redundant system.

4. Simplifying the programming process:
Users do not need to specify what files or data should be sent to spare PAC because the Win-GRAF
redundant system will automatically handle these tasks.

5. Custom security mechanism:
Users can design a security mechanism in the program, for example, if Active-PAC is failed to connect
to SCADA because LAN1 or RS-485 is disconnected or damaged, it will automatically reboot which
means release its control authority to the other PAC.

6. 1/0 Redundancy:
Besides PAC Redundancy, users can choose iDCS-8000 system to achieve I/O redundancy.
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16.1 What Kinds of Data will Automatically Send to the Passive-PAC?

Win-GRAF redundant system will automatically send a part of data from Active-PAC to Passive-PAC.

What Kinds of Data can Backup Automatically:

The user’s Win-GRAF applications.

The value of variables.

The private data of function block instance.
The PAC’s RTC (Real Time Clock) time.

Retain memory.

o vk W E

The configuration file for Schedule-control (refer to Chapter 17).

The most common data that cannot BackUp to the Passive-PAC Automatically?

1. The status of Timer variable (Ticking or Sleeping).

2. Except for user’s Win-GRAF applications and config files of schedule-control, some files in the
Active-PAC are unable to send to the Passive-PAC. For example, files that stored in the "\system_disk"
or "\Micro_SD" or non-Win-GRAF applications such as C, VB.net, C#, and eLogger applications. These
files should be pre-installed in the spare (or repaired) PAC before mounting it to the redundant
system.

3. If using the COM_OPEN() function to open the serial port, which will not automatically be opened on
the Passive-PAC.

4. The PAC's data that stored in EEPROM memory cannot be backed up automatically.

For some data that unable to send to the Passive-PAC automatically, users can deal with them by
programming as follows. Refer to the "Retain_and_timer" program in the "demo_RDN_2" project.

if is_first_cycle just_after_switch then

(* Just in the cycle after switching. *)
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16.2 Near-Field Redundant System (Rotary Switch: 7 & 9)

Near-Field redundant system is suitable for synchronizing data between two PACs at high speed through
LAN2 port.

Hardware
Two XPAC Rotary Switch One is set to "7" (called Main-PAC)
One is set to "9" (called Backup-PAC)
LAN1 2 x Ethernet cable
LAN2 1 x Ethernet crossover cable
COMS5 (RS-232) 1 x RS-232 crossover cable

16.2.1 The Architecture of Win-GRAF Near-Field Redundant System

1. Redundant system without plugged-in I/O modules:

HMI/SCADA Ethernet Switch

-
:fi InduSoft
(g

Win-GRAF PAC

Alive Port
H (RS-232) E

Backup (9)

The following architecture of 1/O connection (2 to 5) can also be mixed with two or more.

2. Redundant system with the use of DCON I/0 modules:

Win-GRAF PAC

LAN1

@ InduSoft

f

L.

Alive Port
(RS-232)

I-87K8/9 + 1-70001/0
I-87KW 1/0

s

Ethernet HMI/SCADA
Switch

com4
(RS-485)

1 Backup (9)
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3. Redundant system with the use of Modbus TCP I/0 modules:

HMI/SCADA Ethernet Switch

Win-GRAF PAC

Alive Port
L (RS-232) s

Backup (9)

TCP Devices  ET-70001/0

4. Redundant system with the use of iDCS-8830 I/O modules:
This architecture allows to accomplish both PAC and I/O redundancy.

HMI/SCADA Ethernet Switch Win-GRAF PAC

_ Lt@ InduSoft
- .

Alive Port
(RS-232)
(7) Backup (9)

LAN2

iDCS-8830 series 1/O

LAN1LAN2

Note: Each pair of plugged-in redundant I/O modules with iDCS-8830 must be the same model
numbers.

5. Two PACs are equipped with Modbus RTU/ASCII I/0 modules:

Win-GRAF PAC

§ InduSoft

tM series 1/0 -

LAN2 LAN1 Alive Port

(RS-232)

Ethernet HMI/SCADA
Switch

Backup (9)
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16.2.2 Set up the Near-Field Redundant System

Win-GRAF Ethernet Switch

Win-GRAF PAC .
Alive Port Rotary Switch

(RS-232)

Step 1: Turn on two PAC with normal mode (i.e., Rotary Switch = 0 & 0) and set IP addresses for
LAN1 and LAN2.

Step 2: Wiring three communication cables for each PAC and power on with redundant mode (i.e.,
Rotary Switch =7 & 9).

Step 3: Modify both communication IP and Active IP in the Win-GRAF project, and download it to
Main PAC (7). After that, the project will automatically send to Backup PAC (9) via LAN2.

Set IP addresses for LAN1 and LAN2:

9 The factory default setting of LAN1 and LAN2 is DHCP that must be set as static IP by using
XPAC_Utility.

A. Set the rotary switch to “0” for redundant system.
B. Excute XPAC Utility and select the Manual Save To Flash option under HIVE Registery on the General

page.
XPAC Utility [1.2.7.7] [

File Help

eneral2 IDispIay IIF' Config INetwcurk IDevice Infor mation IAut:n Execution IRDtary E}{EI 1 I 4

Wielcome to use XPAC Uility
This ool will help you easy o
use XPAC CE series,

Task Bar setting:
[ #wuta Hide

[ &lways On Top

HIVE Registry:
(\-,:-;3 XPAC VV]NCE Sﬁl.'ifﬁs () Auto Save Ta Flash (Default)

Maunal Save To Flash

ackplane Battery Enable Autorun in plugging USE Disl
Backplane Batte bl plugging k

RTC Battery OK

Configure the synchronization with a time server | Configure
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C. Click on IP Config tab and configure LAN1 IP for redundant system. Note that,
1) Set LAN1 IP and Active_IP to be different to avoid IP address conflicts after rebooting PACs.
2) For Win-GRAF and the PAC can communicate properly, both the IP addresses of them must
on the same network segment.

XPAC Utility [1.2.7.7] [

E[/ File Help

[General IGeneraIE I Displa | IP Config || hetwark I Device Information I Auto Execution IRDtaryr E}{el 1 I 4

LAMN 1: LAN 2:
MaC Address: 00-0D-E0-70-00-FF MAC Address: O0-00-E0-GE-OC-44,
() Use DHCP to get IP address 1 {7 Use DHCP to get IP address 2

@ssign IF address wgsign IP address

IP A}dress: |192,1E.8.1.2E|

P ddress: 1199.193.195.17

Note that LAN1 IP

| |

and Active IPmust | M3 ssessoo | Maski pssassams0 |
be different. Gateway: | | Gateway: | |
DMS Server: | | DS Server: ‘ ‘

__Apply By __Apply R

D. Check "Assign IP address” under the LAN2 setting for redundant system.
E. Click both two "Apply" buttons to save the settings.

Set up communication cables and redundant mode (Rotary switch: 7 & 9)

A. Conncet each LAN1 port of PACs to an Ethernet switch.

B. In between two LAN2 ports of PACs must connect to an Ethernet crossover cable.

C. In between two COMS5 ports of PACs must connect to a RS-232 crossover cable.

D. Set the rotary switch of PAC to "6“ (called Main-PAC) and the other one to "8" (called Backup-PAC).
E. Rebooting two PACs.

After rebooting, the LAN2 IP address and Mask address will automatically be set as follows:
Main-PAC (7) : 199.193.195.17 / 255.255.255.0 ;
Backup-PAC (9) : 199.193.195.9 / 255.255.255.0
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Download the Redundant Project

1. Set the Win-GRAF communication IP address
For the first time to download the redundant project, e.g., demo_rdn_2, enter the LAN1 IP address of
the Main-PAC (7). Refer to Section 2.3.5 - “Communication Parameters".

==

e
) Coew
)

The communication IP.

Communication Settings

T5 Runtime

192.168.1.26:502

Help

2. Set the Active_IP address
Set the Active_|IP and Mask address for the " i_redundancy" function depends on the network
environment.

10: i_redundancy - Properties

=

Active TP =1921658.73.37
Passive IF =anto

Mask =255 25500
Gateway _IP = disabled

Reservedl =0

Reservedl =0 - . .
Reserved? =[] If users are not familiar with the setting,
ﬁ:xﬁzﬁ ZE refer to "I/O Board" Settings.

3. Download the Win-GRAF project

Click the “On Line” button ( Al ) to connect, and download the redundant project to the Main-PAC.
After it’s downloaded, LAN1 IP address of the Main-PAC(7) will automatically set to the Active_IP
address and LAN1 IP address of the Backup-PAC(9) will set to Active IP + 1.

PCIWVETCESB1

IP Information IIPVG Information |

Internet Protocol (TCPFIP)
Static

oK} X

PCIVETCESB1

IP Information IIPVG Information |

Internet Protocol (TCPFIP)
Static

oK} X

Address Type: Address Type:

LAN1 IP address and Mask
of the Main-PAC (Active).

IP Address: 192.168.79.37 IP &ddress: 192.168.79.38
Subnet Mask: 255.255.0.0 Subnet Mask: 255.255.0.0
Default Gateway: A DEfault Gateway:

T
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4. Change the Win-GRAF communication IP address to the Active_IP address
Right now, Win-GRAF will show "Communication error" because the current IP address of the

Active-PAC is automatically set to the Active_IP address. Click the “On Line” button again to stop the
connection between the Win-GARF and the PAC.

5 " Q&_

Stop the connection.

Next, change the Win-GRAF communication IP to the Active_IP address so that this project will always
download to the Active-PAC whenever the user wants to debug or change it.

Communication Settings

_ ok
[TE Runtirne v]

Cancel
192 168.759.37:502
Browse

190168 1 26500 N The communication IP.

132.168.73.37:502

s

Note: Since Win-GRAF Driver v1.10, users can know which one is Active-PAC by checking the
L1 LED indicator on PAC.

L1 LED indicator

ON This PAC is Active PAC

LAN1

Link/Act iV <5< =
)

100M/1G

Blinking | This PAC is Passive PAC

Moreover, open the Win-GRAF Driver window on XPAC to check which one is Active-PAC.

Win-GRAF-XP-8xx8-CE6 0K

....... Wm— ¥P-8xxB-CEA driver Wersion 1,028, Jan.03,2018 build 01
Win_GRAF

P_8xx8_CE6 This product is licensed,

Project: demo_rdn_2, Wer=27, CRC=f040046e, Extra_port: None

r—

Elapsed time : 0. 1: &: 5 (Passive-Ready)

w

It means that the PAC is Active-PAC and
Passive-PAC is working normally.
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16.2.3 Test the Redundant Project (demo_rdn_2)

Refer to Section 16.4 for the description of demo projects.

1. View the status of redundant PACs
After Win-GRAF connects to the PAC, click "NewSpy1" to open the spy list window and check the

current status of the redundant system.

File Edit View Insert Project Tools Window Help
el =¥ Gy H X =5 9 i & % € 4 B g (5 "E{ ARUN N
Workspace 0000 HewSmrl.spl
[* demo_rdn_2 [RUN] M ame | W alue | Dezcription
[ Exception programs Hourl 12
3 Programs i MirteT 35 . . .
J“j_q PAC_Time E‘L ’ﬁgrnnrﬁ el The Maln-PAC IS ACtlve-PAC now.
“f3] RDM_coantrol
“Er] Retain_and_timer iz_Backup_Active
[ whatch [for debugging) iz Main_ready TRUE _» <> Main-PAC and Backu p-PAC are
&8 Soft Scope is_Backup_ready THLE ready and LAN1 IP addresses are
= Initial values iz_first_cycle_just_after_switch .
"5 NewGpy1 ) is_Main_LAN1_ok TRUE function normally.
.d Binding Eo@ation iz_Backup LAMT_ok TRUE <> Alive Port (RS_232) are function
g Global defines is_Alive_part_ok TRUE
']:'E[ Wanables iz_Pazsive_ready TRUE _’ norma”y'
B Types is_Active_LANT_ok TRLE <> Passive-PAC is ready.
;I—:f?'”e—mmjk ;HUE | < Both LAN1 IP addresses of
DINT_2 0 Active-PAC and Passive-PAC are
AEAL_T 0.0 function normally.
REAL_2 0o
TMRA_1 0z
THR_1_last_state TRUE: ticking . FALSE: zleep
To_tick_TMR_1 Set TRLUE to start ticking timer1
To_stop_TMR_1 Set TRUE to stop the ticking of timerd
TMRA_2 0z
THR_Z2 last_state TRUE: ticking . FALSE: zleep
To tick_TMA_2 Set TRUE to start ticking timer2
To stop_TMR_Z Set TRUE to stop the ticking of timer?
Note:

1. Before switching the control authority, make sure the Passive-PAC is ready (i.e., "is_Passive_ready"

= TRUE).

2. Users can also click the "Redundancy" button ( & ) to manually switch the control authority.

Al RUN

Eedondancy

() Redundancy iz not enabled in the wntime

{(*) Bunning as active runtime

1N

A T
Pdtn e n

Refresh

Cloze

Pazzive runtime iz alive

The PAC is Active-PAC right now.

() Bunning as passive wntime
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2. Set the value of variables
1) Assign a value to DINT_1, DINT_2, REAL_1 and REAL _2 variables.

2) Set the To_tick_ TMR_1 and To_tick_ TMR_2 to "TRUE" (this status will automatically reset to FALSE)

to start the "TMR_1" and "TMR_2" ticking.

D000 Hew Spyi.spl
| Mame | *alue | Description
PE! iz_Active_LAMNT ok TRUE -
i iz Pazzive LAMT ok TRUE
g+ DIMT 1 Setup az Retain varable in the program "Retain_and_timer"
DIMT_2 1234 Setup az Retain variable in the program "R etain_and_timer"
REAL_1 22.2933933 N ble in the program "R etain_and_timer"
Entera value t _ - C
REAL_2 335 Yy, ble in the program 'R etain_and_timer
(" THF_1 Tl D526ms ) e
THMR_1_last_state TRUE TRUE: ticking ., FALSE: zleep
To_tick_THRA_1 A 4 Set TRUE to start ticking timerl
\ To_stop_THMA_1 . y, Set TRUE ta ztop the ticking of timer =
(TMR_2 Settimer [ ot )
TMR_2_last_state | 10 TRUE” |rqic TRUE: ticking , FALSE: slesp

To tick_TMA_2

\ To_stop_THR_Z

Set TRUE to start ticking timer
Set TRUE ta ztop the ticking of timers

3. Test the redundant system (refer to the “RDN_control” program)
1) Make sure the Passive-PAC is ready (i.e., is_Passive_Ready is TRUE).
2) Remove the LAN1 cable of the Active-PAC (or power the PAC off and on). The Active-PAC will
automatically reboot after a specific time and give control authority to the other PAC. Now, the
Active-PAC is Backup PAC, all values still exist and timers are still ticking.

The Backup-PAC is Active-PAC now.

OO00 NewSpy1.spl

A Mame | Walue

FE [ iz_Mair_Active J/

i iz_Backup_Active TRLE

g+ is_bair_ready TRLUE
iz_Backup_ready TRLUE

iz_first_cocle_just_after_switch

[ is_Main_LAN1_ok

is_Backup_LAM1_ok
ig_Alive_port_ak
iz_Pazsive_ready
iz_Actve LAMNT ok

TRUE
TRUE
TRUE
TRUE

[ is_Pazsive_LAMT_ok

Note:

Doo00 HewSpyl.spl
| Mame | Yalue |
FE! DIMT_1 3
- DINT_2 1234
g+ REAL_1 22299339
REAL_2 315
THR_1 2938251 0ms
THMRE_1_last_ztate TRUE
To tick_THR_1
To_stop_THMRE_1
THMR_2 H29m5:480ms
THMRE_Z2_ last_state TRUE

To tick_TMA_2

To_stop_THMRA_Z

Plug in the LAN1 cable on the Main-PAC (Passive), the statuses of "is_Main_LAN1_ok" and
"is_Passive_LAN1_ok" will become "TRUE".
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16.3 Far-Field Redundant System (Rotary Switch: 6 & 8)

Far-Field redundant system is suitable for multiple sets of redundant PACs whose LAN2 cable is connected
to an Ethernet switch/Hub. Users must set their LAN2 IP address for sending data.

Hardware
Two XPAC Rotary Switch One is set to "6" (called Main-PAC)
One is set to "8" (called Backup-PAC)
LAN1 2 x Ethernet cable
LAN2 2 x Ethernet cable
COMS5 (RS-232) 1 x RS-232 crossover cable

16.3.1 The Architecture of Win-GRAF Far-Field Redundant System

1. Redundant system without plugged-in I/O modules:

HMI/SCADA Ethernet Switch

=
L&/ ln;iuS-ol(

Win-GRAF PAC

a Alive Port
i (RS-232) ;
Backup (8)

The following architecture of 1/O connection (2 to 5) can also be mixed with two or more.

2. Redundant system with the use of DCON I/O modules.
3. Redundant system with the use of Modbus TCP 1/0 modules.

4. Redundant system with the use of iDCS-8830 1/0 modules.
This architecture allows to accomplish both PAC and /O redundancy. Each pair of plugged-in
redundant I/O modules with iDCS-8830 must be the same model numbers.

5. Two PACs are equipped with Modbus RTU/ASCII I/O modules.
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16.3.2 Set up the Far-Field Redundant System

Win-GRAF Ethernet Switch
. e Win-GRAF PAC

Rotary Switch

Step 1: Turn on two PAC with normal mode (i.e., Rotary Switch = 0 & 0) and set IP addresses for
LAN1 and LAN2.

Step 2: Wiring three communication cables for each PAC and power on with redundant mode (i.e.,
Rotary Switch = 6 & 8).

Step 3: Modify both communication IP and Active IP in the Win-GRAF project, and download it to
Main PAC (6). After that, the project will automatically send to Backup PAC (8) via LAN2.

Set IP addresses for LAN1 and LAN2:

9 The factory default setting of LAN1 and LAN2 is DHCP that must be set as static IP by using
XPAC_Utility.

A. Set the rotary switch to “0” for redundant system.
B. Excute XPAC Utility and select the Manual Save To Flash option under HIVE Registery on the General
page.

KPAC Utility [1.2.7.7] !
File Help

:General i Feneralz IDiSpIa}r IIF' Canfig INethrk IDeuice Information Iﬁub:l Execution IRDtary Exe_{ I 4

Welcome 1o use XPAC Litility
This tool will help you easy to
use XPAC CE series,

Task Bar setting:
[ #uta Hide

[ &lways On Top

HIVE Registry:
{1?;3 XPAC VV]NCE Scl."lﬁs () suto Save To Flash (Default)

Maunal Save To Flash

Backplane Battery [T] Enable Autorun in plugging USE Disk

RTC Battery OK

Configure the synchronization with a time server | Configure
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Note:

Click on IP Config tab and configure LAN1 IP for redundant system.

1) Set LAN1 IP and Active_IP to be different to avoid IP address conflicts after rebooting PACs.
2) For Win-GRAF and the PAC can communicate properly, both the IP addresses of them must
on the same network segment.

A

XPAC Utility [1.2.7.7] _|

File Help

IGeneraI I General? I Displa | IP Config |

etwork IDevice Information I AutD Execution IRDtary E}{é 1 I 4

LAN 1:

MaC Address: 00-0D-EQ-70-00-FF
{1 Use DHCP o get IP address

Note that LAN1 IP
and Active IP must
be different.

LAMN 2:

MAC Address: 00-0D-EO-5E-0C-4A
{ ) Use DHCP to get IP address

%ﬂsign IP address
IP Address:  [192.168.1.26

@ﬁjign IP address
IP Ackress:  [192.168.79.21

| |
Mask |255.255.0.0 | Mask: |25 255.255.0 |
Gateway: | | Gateway: | |
DMS Server: | | DHS Server: | |

D. Configure the LAN2 settings for two PACs.

Note:

When using far-field redundant system, user needs to configure LAN2 IP for each PAC.

1) If the LAN2 IP of Main-PAC is x.x.x.n, the LAN2 IP of Backup-PAC must be x.x.x.n+1.

2) The first three octet of LAN2 IP for two PACs must be the same, and the Mask address for
LAN2 and LAN1 must be different.

Rotary Switch

LAN2

Description

Main PAC (6)

IP (E.g.,192.168.79.21)
Mask (E.g., 255.255.255.0)

Download Win-GRAF project to this PAC.
It is Active PAC by default (L1 LED is ON).

Backup PAC (8)

IP+1 (E.g., 192.168.79.22)
Mask (E.g., 255.255.255.0)

It is Passive PAC by default (L1 LED is OFF)

E. Click both two "Apply" buttons to save the settings.
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Set up communication cables and redundant mode (Rotary switch: 6 & 8)

A. Conncet each LAN1 port of PACs to an Ethernet switch.

B. Conncet each LAN2 port of PACs to an Ethernet switch.

C. In between two COM4 (RS-232/485) ports of PACs must connect to a RS-232 crossover cable.

D. Set the rotary switch of PAC to "6“ (called Main-PAC) and the other one to "8" (called Backup-PAC).
E. Rebooting two PACs.

Download the Redundant Project

1. Set the Win-GRAF communication IP address

For the first time to download the redundant project, e.g., demo_rdn_2, enter the LAN1 IP address of
the Main-PAC (6). Refer to Section 2.3.5 - “Communication Parameters".

Communication Settings

T5 Runtime

Cancel
192.168.1.26:502 (] -\

The communication IP.

4
! H
e

2. Set the Active_IP address

Set the Active_|IP and Mask address for the " i_redundancy" function depends on the network
environment.

10: i_redundancy - Properties =]
Rey=p )

Active TP =192168.79 37
Passive IP =auio

Magk =12552550.0
Galeway IF = di=Dled

Rezervedl =0

E:xﬁzﬂ ZS If users are not familiar with the setting,
Reserved3 =0 " " .

Reservedd = [ refer to "I/O Board" Settings.

3. Download the Win-GRAF project

Click the “On Line” button ( Al ) to connect, and download the redundant project to the Main-PAC
(refer to Section 2.3.4 and 2.3.5). After it’s downloaded, LAN1 IP address of the Main-PAC (6) will
automatically set to the Active_IP address, e.g., 192.168.79.37, and LAN1 IP address of the Backup-PAC
(9) will set to Active IP +1, e.g., 192.168.79.38.
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4. Change the Win-GRAF communication IP address to the Active_IP address
Right now, Win-GRAF will show "Communication error" because the current IP address of the

Active-PAC is automatically set to the Active_IP address. Click the “On Line” button again to stop the
connection between the Win-GARF and the PAC.

5 " Q&_

Stop the connection.

Next, change the Win-GRAF communication IP to the Active_IP address so that this project will always
download to the Active-PAC whenever the user wants to debug or change it.

Communication Settings

_ ok
[TE Runtirne v]

Cancel
192 168.759.37:502
Browse

190168 1 26500 N The communication IP.

132.168.73.37:502

s

Note: Since Win-GRAF Driver v1.10, users can know which one is Active-PAC by checking the
L1 LED indicator on PAC.

L1 LED indicator

ON This PAC is Active PAC

LAN1

Link/Act iV <5< =
)

100M/1G

Blinking | This PAC is Passive PAC

Moreover, open the Win-GRAF Driver window on XPAC to check which one is Active-PAC.

Win-GRAF-XP-8xx8-CE6 0K

....... Wm— ¥P-8xxB-CEA driver Wersion 1,028, Jan.03,2018 build 01
Win_GRAF

P_8xx8_CE6 This product is licensed,

Project: demo_rdn_2, Wer=27, CRC=f040046e, Extra_port: None

r—

Elapsed time : 0. 1: &: 5 (Passive-Ready)

w

It means that the PAC is Active-PAC and
Passive-PAC is working normally.
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16.3.3 Test the Redundant Project (demo_rdn_2)

Refer to Section 16.4 for the description of demo projects. Check the status of redundant system in
Win-GRAF “Variable” window and refer to Section 16.4.1 - "I/O Board" Settings for the description of
“i_redundancy”.

Test Steps:
1. Change variable values and start ticking (To_tick_TMR_x = TRUE).

QOO0 [Variables]
“F Mame | Walue
IMIT_1 TRUE

DINT_1 1234
DINT_2 21806
REAL_1 123.456001
REAL 2 456.759001

t#4m1s806ms
t#3m59s407Vms

TMR_2

retain_done TRUE
on_line_change_cycle 0
tmp_bool TRUE
TMRE_1_last_state TRUE
TRUE

To_tick_TMR_1
To_tick_TMR_2
To_stop TWIR_1
To_stop TMR_2

2. In this example (refer to the “RDN_control” program), make sure the Passive-PAC is ready (i.e.,
"is_Passive_ready" = TRUE).

Remove the LAN1 cable of the Active-PAC (or power the PAC off and on), it will automatically reboot
after a specific time and give control authority to the other PAC.

B %I0X10 - i_redundancy
%al¥10.0=is_Main Active

(%1X10.1=is_Backup_Active TRUE |
%al¥10.2=1s_Main_ready TRUE
%l1X10_3=is_Backup_ready TRUE
%IX10.4=is_first_cycle_just_after_switch
YalX10.5=is_Main_LAN1_ok TRUE
%l¥10.6=is_Backup_LAN1_ok TRUE
%al¥10.7=is_Alive port ok TRUE
 %1X10.8=is_Passive_ready TRUE |
%lX10.9=is_Active_LAN1_ok TRUE
%l¥10.10=is_Passive_LAN1 ok TRUE
YalX10.11

3. Then, the Active-PAC is Backup PAC, all values still exist and timers are still ticking.
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16.4 Description of Win-GRAF Demo Projects

The Win-GRAF PAC CD provides four demo projects for the redundant system, i.e., "demo_RDN_1.zip",
"demo_RDN_2.zip", "demo_RDN_3.zip" and "demo_RDN_4.zip". Refer to Chapter 12 to restore these

files to the Win-GRAF Workbench.

Project Name

Description

demo_RDN_1 Using both the COM3 of PACs to connect three DCON I/O modules. |Test

demo_RDN_2 Using two PACs without connecting any I/0 module.

Test, Program

demo_RDN_3 | ' dule) through

Using both the LAN1 of PACs to connect a ET-7050 (Modbus TCP I/O

one Ethernet switch.

Test

demo_RDN_4

Using both the LAN1 of PACs to connect an iDCS-8830 through one
Ethernet switch. iDCS-8830 supports redundant I/O modules.

Test, Program

Note: XP-8xx8-CE6 series support the redundant system.

16.4.1 [Important] "I/O Board" Settings (i_redundancy and i_redundancy_rs485)

<> Used for demo_RDN_1, demo_RDN_2, demo_RDN_3, and demo_RDN_4:
To enable Redundancy function on PAC, users must add the "i_redundancy" function into the "I/O

Boards" window.

EEEE 170 Boards

: S
1
:
3
4 Delete
]
? 1 d undan o7
8 B
3 Active IP =192.168.71.37
B r=dundancy Fassive IF = auio
I )
ateway IF = di= .
12 N\, Eemneg? =g Note:
% Note: peservedl =t DO NOT set the last digit value of the
— . E d3=0 -
15| Using the Slot 9 or later. Recorwodd =10 "Active_IP" as 0 or 254 or 255.
% (Refer to Chapter 4) It should be in the range of 1 to 253.
I_redundancy -
Enable Redundancy in the PAC.
The following PAC zuppart redundancy. Definition of Settmg
#P-Bux3-CER
#P-3ux3-CER
WwP-5248 3z
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Description of "i_redundancy" 1/0 board:
The function is used to display the current status of Win-GRAF redundant system.

Active_IP: This IP address is public for the redundant system to communicate with HMI or SCADA.

DO NOT set the last digit value of the "Active_IP" IP address as 0 or 254 or 255.
It should be from 1 to 253.

Passive_IP: "Auto", the LAN1 IP address of the Passive-PAC will automatically be set as

Mask:

Active_IP +1. E.g., if the "Active_IP" is set as "192.168.71.37",
the "Passive_IP" will be automatically set as "192.168.71.38".

The common settings are either 255.255.255.0 or 255.255.0.0 depending on the
network environment.

Note: After adding the “i_redundancy” in the “I/O Boards” window, it will auto add 12 "BOOL” input

channels in the “Variables” window that can be used to display the current status of the
redundant system.

I Mame | Type | Dim. | Atrib. | Spb. | Initvalue | User.. | Tag | Description
B %010 - i_redundancy -
%lx10.0=is_Main_Active BOOL Input O
0LAM 1—ir Paclam Aetiva BOOL |nput I:l
: V\[ BOCL hput [
%l1¥10.3=i5_Backup_ready AN B Lot =

%l10.4=is_first_cycle_just_aftd Double-click it to add a variable

%I10.5=is_Main_LANT ok ; hch |
%I%10.6=is_Backup_LAN1 ok | NA@Me 10 €ach channel.

%lx10.7=is_Alive_port_ok BOUC Thput 1
%lx10.8=is_Passive_ready BOOL Input O
%lX¥10.9=i5_Active LANT ok BOOL Input O
%l¥10.10=is_Passive_LAMT ok BOOL Input O
01011 BOOL lnput [ v
>
4 ¥ 10 Drivers My Spr 1 RDH control Yariables Retain and timer
Channel | Variable Name Description
Ch.0 is_Main_Active Is the Main-PAC active now?
TRUE: Active PAC.
FALSE: Passive PAC.
Ch.1 is_Backup_Active Is the Backup-PAC active now?
TRUE: Active PAC.
FALSE: Passive PAC.
Ch.2 is_Main_ready Is the Main-PAC ready?
If Ch.2 returns FALSE. The possible reason could be the
following.
(1) The Ethernet cable (LAN2) between Main-PAC and
Backup-PAC is broken.
(2) The Main-PAC is dead or crashed.
(3) The rotary switch of the Main-PAC is not set at 7 (or 6).
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Channel

Variable Name

Description

Ch.3

is_Backup_ready

Is the Backup-PAC ready?

If Ch.3 returns FALSE. The possible reason could be the

following.

(1) The Ethernet cable (LAN2) between Main and
Backup-PAC is broken.

(2) The Main-PAC is dead or crashed.

(3) The rotary switch of the Main-PAC is not set at 9
(or 8).

Ch.4

is_first_cycle_just_after_switch

For Active-PAC only.
True: Now is in the first cycle just after switching.
False: Now is not in the first cycle after switching.

Ch.5

is_Main_LAN1_ok

Is the LAN1 port of the Main-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Ch.6

is_Backup_LAN1_ok

Is the LAN1 port of the Backup-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Ch.7

is_Alive_port_ok

Is the communication status of Alive Port ok?
TRUE: OK.
FALSE: Fail or the Passive-PAC is dead or crashed.

Ch.8

is_Passive_ready

Is the Passive-PAC ready now?

If Ch.8 returns FALSE. The possible reason could be the

following.

(1) The Ethernet cable (LAN2) between Main and
Backup-PAC is broken.

(2) The Passive-PAC is dead or crashed.

(3) The rotary switch setting of the Passive-PAC
is incorrect.

Ch.9

is_Active_LAN1_ok

Is the LAN1 port of the Active-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Ch.10

is_Passive_LAN1_ok

Is the LAN1 port of the Passive-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.
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<> Used for demo_RDN_1:

In this case, using the COM3 (RS-485) of PAC to connect DCON I/O modules. Besides "i_redundancy",

also "DCON" must be added in the I/O Boards window. Moreover, the "i_redundancy_rs485" function

is used to check if the RS-485 port of Passive-PAC can receive data normally.

EEEE 1A0 Boards

9: DCON - Properhes

I

Pof - 15#5

Port=3

Baud_rate = 9600

Watchdog timeowut = 5000

Checksom_enabled =00

Delay_ms between_polls
A I

Host_watchdog_ Enabled =0

Using the COM3 of PAC and
the Baud rate is set to 9600.

=0

Reszervedl =00

s W ) SR

Reszervedd =0

Reserved3 =0

—
C 8 DCON w_ D

Definition of setting |

DCOM

Maote:

1. Thiz "DCOMN" supportz only the communication properties "M,8.1"

That iz "Mo-parity'" . "8 character zize'’ and "1 stop bit'"

Important Notice:

So please must configure all DCOM 140 modules to "M ,8,1"" .

Enable one zerial port [R5-485] to connect remaote DCON /0= [I-7000 series modules . RU-87PE

<

| £

| W

1. The"i_redundancy_rs485" must use with the "i_redundancy" or it doesn't work.
2. The "i_redundancy_rs485" only enable RS-485 ports of Passive-PAC to receive data but not to send

data.

& 1/0 Boards %

1]

1

2 edundan .+ )

3 ey =

4 ot ——trih
ChO0_Port_No=3

g ChO0_Timeout =30 |Wa
LhidDert Me ol

7 ChO0l_Timeowut =20
Ch02_Fort_No=0

8 Ch02_Timeout = 20

9 DCOM Chi2_Port_No =0

i red ChD3_Timeout =30

w_‘ Chﬂ4_Purt_Hu =0

i_redundancy _rzd35 Chi4_Timeout =30

Cho5_Fort_ Ho =0
Ch05_Timeout =20

13 Ch06_Port_No =0
14 Chi6_Timeont = 20
:: g I_redundancy _rz485
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Chxx_Port_No:

Using COM3 of Passive-PAC (0: Disable)
Chxx_Timeout:

Set timeout as 30 seconds.

Note:

If no data is received until the expiration
of the time-out, the status of channel
(0-15) will be displayed as " FALSE" in the
"Variables" window.

T

#P-8umB-CEE
#P-92=8-CEE
WP-5248

Detect the R5-485 port state of the pazsive PAC of a redundant zystem. -

The fallowing PAC support redundancy.

Definition of setting

[£
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16.4.2 Declaring Variables (demo_RDN_2)

Users can view or add variables in the "Variable" window (refer to Section 2.3).

Name Data Type Description

Used in the “PAC_Time” program

Yearl
Monthl
Dayl
WeekDay1l DINT
Hourl
Minutel
Second1l

Used in the “PAC_Time” program:
They are used to get the PAC’s system time.

Set_new_time BOOL Set it as "TRUE" to set up new system time.

Year_to_set
Month_to_set

Day_to_set DINT Used in the “PAC_Time” program:
Hour_to_set They are used to set the PAC’s system time.

Minute_to_set

Second_to_set

Used in the “Retain_and_timer” program

DINT_1
DINT
DINT_2 Used in the "Retain_and_timer" program:
REAL 1 Set them as retain variables.
= REAL
REAL_2
TMR_1
TIME Timer
TMR_2
. TRUE: Retain variables are well set up;
BOOL
retain_done 00 FALSE: Not set up yet.
on_line_change_cycle DINT Non-zero, means this is the first cycle just after On-Line
change.
tmp_bool It used to return the Retain status.
TMR_1_last_state TRUE: Ticking ; FALSE: Sleeping.
TMR_2_last_state TRUE: Ticking ; FALSE: Sleeping.
To_tick TMR_1 BOOL Set it as TRUE to start TIMER1.
To_tick TMR_2 Set it as TRUE to start TIMER2.
To_stop_TMR_1 Set it as TRUE to stop TIMER1.
To_stop_TMR_2 Set it as TRUE to stop TIMER2.
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16.4.3 Introduction of the "demo_RDN_2" Project

This project includes one LD program and one ST program.

LD Program — “PAC_Time”
It used to get/set the system time of PAC.

= [* Get currert Time of the PAC #) = (* zet "Set_new_time" to TRLUE to set new time to PAC %)
- Set_newy_time In=t_TIME_SET
Inst_TIME_GET ey _TIME_:
g e I R2 5 TME_SET Q l
. !
| ———]
Year_to_set|Year
Year |- Year]
Month_to_set {Month
honth |-Morith
Day_to_zetDay
Dy |-Dayl

Hour_to_set {Haour
wDay |WeekDay
Minute_to_zet JMinute

Howr |-Hour
Second_to_set{Sec

hinute |-Minute1 = (*Reset "Set_ne_time"to FALSE®) =—

Set_newy_time
R3 R |

Sec.. |-Secondl

LD Program — “RDN_control”
When an error occurs on the LAN1 of the Active-PAC, also the Passive-PAC is ready and its LAN1 is

function normally, the Active-PAC will reboot after 10 seconds, and change the control authority to the
Passive-PAC.

— (* Switch to Passive PAC if Passive iz ready and itz LAN1 is ok howewer Active LANM1 communication has problem *)

iz_Active _LANI _ak Inzt_Tok iz_Pazsive_ready iz_Passive_LANT_ok

! TOM e En PAC REBOOT @

=1
T#10s =t ET

ST Program — "Retain_and_timer"

(* "on_line_change_cycle" is declared as DINT (nonezero means it is in the cycle jsut
after doing on line change) .
"retain_done" is declared as BOOL and inited as FALSE .
"tmp_bool" is declared as BOOL. *)

on_line_change_cycle := GetSysIinfo (_SYSINFO_CHANGE_CYCLE) ;
if (retain_done = FALSE) or
(is_first_cycle_just_after_switch = TRUE) or
(on_line_change_cycle <> 0) then
retain_done := TRUE ; (*just do it one time *)
tmp_bool := Retain_Var( DINT_1, 1) ; (* retain a DINT variable *)
tmp_bool := Retain_Var( DINT_2, 2);
tmp_bool := Retain_Var( REAL_1, 3) ; (* retain a REAL variable *)
tmp_bool := Retain_Var( REAL_2, 4);
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(* if Retain variables havn't been inited yet, use default value *)
if (DINT_1 <-1000000) or (DINT_1 > 1000000) or
(DINT_2 < -2000000) or (DINT_2 > 2000000) or
(REAL_1 < -9.9E10) or (REAL_1 > 9.9E10) or
(REAL_2 < -9.9E10) or (REAL_2 > 9.9E10) then

DINT_1:=0;
DINT_2:=0;
REAL_1:=0.0;
REAL_2:=0.0;
end_if ;
end_if ;

(* is_first_cycle_just_after_switch :
TRUE :just in the cycle after switching.
FALSE : other cycle *)

if is_first_cycle just_after_switch then

(* The Timer ticking state is not auto-redundant. So we have to process them here.
Ticking timer in the cycle just after switching if its last state is "ticking" *)

if TMR_1_last_state then
tStart(TMR_1) ;
end_if;
if TMR_2_last_state then
tStart(TMR_2) ;
end_if;
end_if;

(* Timer operation *)

if To_tick TMR_1 then
To_tick TMR_1 := FALSE ;
tStart(TMR_1) ;
TMR_1_last_state := TRUE ;

end_if;

if To_tick TMR_2 then
To_tick_TMR_2 := FALSE ;
tStart(TMR_2) ;
TMR_2_last_state := TRUE ;

end_if;

if To_stop_TMR_1 then
To_stop_TMR_1 := FALSE ;
tStop(TMR_1) ;
TMR_1_last_state := FALSE ;

end_if;

if To_stop_ TMR_2 then
To_stop_TMR_2 := FALSE ;
tStop(TMR_2) ;
TMR_2_last_state := FALSE ;

end_if;
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16.5 The Description for Other Redundant Projects

16.5.1 Test the Redundant Project (demo_rdn_3, demo_rdn_1)

Description:
Using both the LAN1 of two XP-8xx8-CE6 to connect a ET-7050 (Modbus TCP 1/O module) through one

Ethernet switch.

1. Configure the ET-7000 module
Refer to the ET-7000 manual to set the IP address and 1/0O settings (refer to Section 5.2.1).
Manual: http://www.icpdas.com/en/download/show.php?num=2217&model=ET-7050
Users can also use VxComm Utility to search and modify the IP, mask, and gateway addresses of the
ET-7000.

2. Download the Win-GRAF project ("demo_rdn_3")
If users have ever downloaded the redundant project before, only modify the Active_IP, Mask, and
Win-GRAF communication IP addresses, and then download the project to the Active-PAC.

3. View settings of the Win-GRAF project
In the "1/0 Drivers" window, enabled the PAC as Modbus TCP Master to connect an ET-7050 module
(Modbus TCP Slave, Addr. = 1) and create some data blocks to read/write the DI and DO data (refer to
Section 5.2). Next, double-click on the program name which is shown in the Workspace window to

view program codes.

File Edit View Inert Project Tool: Window Help

s ayee AR BmA

10 Drivers

) demo_rdn_3 T MODEUS Master To enable a Modbus TCP Master to
| Exception programs B Open MODEUS: 192168 71 128:502
[ Programs B <2» Read Input Bits (1]{1..12] connect an ET-7050 mOdUIe and
] PAC Time *B <15> Wite Coil Bits (1][1..6] create some data blocks to read/write

“FE] RDN_control

Mg MODBLS Slave the DI/DO data, refer to Section 5.2.

& Server - Slave number = 1
“B Input Registers [1..2000]

i

"H

—+ B <15 Read Coil Bits (1] [1..6]
g

B

[ *watch [for debugging)
&® Soft Scope

=4 Initial values doi

% NewSpy] " Request | SlawveUrit | Address | Mbltem | Activation | Period (ms] | Period onemar | Timeout fms] | Number of tial:

%3 Binding Carfiguration B4 <2» Read Input Bits 1 1 12 Periodic: 50 5000 1oaa 1

o;g Global defines <153 YWiite Coill Bits 1 1 B OnChange 0 0 1000 1

24 Vaniables <1» Read Cail Bits 1 1 B Periodic 50 5000 1000 1

B Types < ¥
4 » HewaSpig 1 10 Drivers PAC Time RDHN control Retain and timer “wiariables

4. View the status of redundant PACs
Click "NewSpy1" to open the spy list, now the Main-PAC is the Active-PAC.
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- EIEI Y- & W R DR g (5 /AR ZEEER X

Workspace

OO0 0 HewSpayl.spl

M amne | Walue | Description

L
----- [ Exception programs = is_Main_active TRUE . . . ~
&3 Programs I T Bashun o ]\A The Main-PAC is Active-PAC now. 7
PR PAC Time B+ ix_Main_ready TRLE
5| ROM_control iz_Backup_ready TRUE
-------- “&7] Fetain_and_timer iz_first_cycle just_after_switch
=) Watch [for debuagging) iw_Main_LAMT_ok TRUE
(- ¥ Soft Scope iz_Backup_LaM1_ok TRUE . )
_______ o i s Alive port_ ok TRUE The Passive-PAC is ready. So, users
(& [ is_Passive_ready TRUE ]’v can test for changing the control
------- T gnflgu an f$_f-‘-.ctw_e_LAN1_nk TRUE authority of PACs.
------- ;g Global defines iz_Pazsive_LaM1_ok TRUE
------- o} Variables DIMT_1 1 Setup as Retain variable in the program "Retain_and_timer"
------- B Tupes DIMT_2 000 Setup as Retain variable in the program "Retain_and_timer"
REAL 1 na Setup as Retain wariable in the program "Retain_and_timer"'
REAL 2 na Setup az Retain wariable in the program "Retain_and_timer"'
THR_1 0z
To tick_TMR_1 Set TRUE to start ticking timerl
To ztop TMA_1 Set TRUE to stop the ticking of timer
ET7050_CO_err 1} 0: Mo errar [comm. ok) . Comnunication enar of the ET-7060
ET7050_D0_0_ReadBack Felay_ 0~ 5 of the ET-7060
ET7050_D0_1_ReadBack Felay_0~ 5 of the ET-7060
ET7050_D0_2_ReadBack Felay_0~ 5 of the ET-7060
ET7050_D0O_3_ReadBack Felay_0~ 5 of the ET-7080 —
ET7050_DO_4_ReadBack Relay_0~ 5 of the ET-70E0
ET7050_DO_5_ReadBack Relay_0 5 of the ET-7060
ET7050_D0O_0 Relay_0 5 of the ET-7060
ET7050_D0_1 Felay_0~ 5 of the ET-7060
ET7050_D0O_2 Felay_0~ 5 of the ET-7060
ET7050_D0O_3 Felay_0~ 5 of the ET-7060
ET7050_D0O_4 Felay_0~ 5 of the ET-7080
ET7050_DO_GS Relay_0~ 5 of the ET-70E0 v
< | =
4 r| HewSpvel 10 Crivers FALC Time ROM control Retain and timer “ariables

5. Set the value of variables
1) Assign a value to DINT_1, DINT_2, REAL_1 and REAL _2 variables.
2) Set the To_tick TMR_1 to "TRUE" to start the "TMR_1" ticking.
3) Set the ET-7050_Do_x to "TRUE" and the ET-7050_DO_x_ReadBack will return "TRUE".
If the Ethernet cable of ET-7050 is removed, the "ET-7050_COM _err" will return a non-zero value
to indicate the communication error.

6. Test the redundant system
1) Make sure the Passive-PAC is ready (i.e., is_Passive_Ready is TRUE).
2) Remove the LAN1 cable of the Active-PAC (or power the PAC off and on). In this example, the
Active-PAC will automatically reboot after a specific time and pass control authority to another
PAC (refer to the “RDN_control” program).

o000 HewSpyl.spl

| Description

i5_Main_dctive

>

iz_Backup_Active

The Backup-PAC is Active-PAC now.

iz_hain_ready

iz_Backup_ready
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iz first cocle just after switch

[ s Main LAMT ok

=

iz_Backup_LaMNT ok
iz_Alive_port_ak,
iz_Pazsive_ready
iz_Mctive_LAMT ok
iz_Paszive_LANT ok

Plug in the LAN1 cable of Main-PAC (Passive)
to become the TRUE status.

N

DIMT_1 3
DIMT_2 3700
REAL_1 319
REAL_2 5.4
TMR_1

HAmAs5h26ms

To_tick_THMRA_1
To_stop_TMA_1

ET7050_COM_en
ET7050_DO_0_ReadBack
ET7050_DO_1_FeadBack
ET7050_D0_2 ReadBack
ET7050_DO_3 ReadBack
ET7050_DO_4 ReadBack
ET7050_DO_5 FeadBack
ET7050_DO_0
ET7050_DO_1
ET7050_DO_2
ET7050_DO_3
ET7050_DO_4
ET7050_DO_5

130

£

4 ¥ | HewSpvl 10 Drivers FPAC Time

Test the redundant project (demo _rdn 1)

Description:

RLM contral

Retain and timer

When the Backup-PAC switch to the
Active-PAC, all variable values still exist
and timer is still ticking.

Set TRUE to ztart ticking timer
Set TRUE to stop the ticking of timer1
2 Mo eror [comm. ok] , Communication error of the ET-7060

v/ ET-7050_COM _err:
A non-zero value indicates an error.

v If the ET-7050_DO_x is set to TRUE, the
ET-7050_DO_x_ReadBack will return
TRUE to indicate communication is OK .

Felay 0~ 5 of the ET-F0B0
Felay 0~ 5 of the ET-7060
Relap 0~ 5 of the ET-7060
Relay_0~ 5 of the ET-70B0
Felay 0~ 5 of the ET-F0B0

‘Jfariables

Using both the COM3 of two XP-8xx8-CE6 to connect three DCON 1/O modules.

1. Before two PACs connect to remote DCON I/O modules, refer to Chapter 8 to configure each module

by using DCON Utility.Visit "DCON Utility" web page to download the software and user manual
http://www.icpdas.com/en/product/guide+Software+Utility Driver+DCON__ Utility__ Pro

2. Users can review Win-GRAF programs and the "i_redundancy” setting (refer to Section 16.4.1 1/0

Boards Settings).

3. After downloading the Win-GRAF project ("demo_rdn_1"), refer to the test methods of
“demo_RDN_3" noted before (step5 and step6).
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16.5.2 Introduction of the "demo_RDN_4" Project

In the "demo_rdn_4" project, you can click on the program name to view its content, click "Variables" to
see all used variables, or refer to Section 16.4.1 to view the I/O Board settings ("i_redundancy").

This section will introduce you the "Modbus Master" function (refer to Chapter 5 for more details about
operations and the way to set up continuous Offset value for multiple variables).

In this example, we use one redundant |I/O expansion unit (iDCS-8830), two redundant DI module (F-8040)
plugged in its I/O Solt0, 1, and two redundant DO module (F-8041) plugged in its I/O Solt2, 3. Refer to
Section 16.5.3 to configure the iDCS-8830 to function properly. Click the “Open Fieldbus Configuration”

button to open the “IO Drivers” setting window.

I Win- GRAF - demo_rdn 4

File Edit View Insert Project Tools Window Help
S W g Q 5 X = Ea%i&ﬁﬁségﬁ%"%sﬂ'
Workspace 10 Drivers
) demo_rdn_4 “F Mame
|1 Exception prograrms L3 fai Global variables A~
[ Programs | B <2 HeadlnputBlts [1][1..32] Read DA Yearl
“] DO_dema B “B <15 Write Coil Bits (1) [65..96] - Control D0 tdonthi
“#E] PAC_Time - *B <4» Read Input Registers (11 [513.521] - iDCS-8830 status Dayl
“BE] RDN_conkral E B <4 Read Input Registers (1) [577..664] - 120 status WyeekDay b
“&1] ReadMe [*Only comme... |2 Open MODBUS: 192,168, 71.201:502 | A »
“&1] Retain_and_timer d M@ MODEUS Slave Mame | Value
[ Watch [for debugging) an &ix Server - Slave number = 1
ﬂ. Soft Scape 4’. Made | Address | Part | Reconnect &
B It values OpenMODBUS  192.168.71.200 502
S NewSpyT - OpenMODBUS  132.168.71.201 502
!F& Binding Configuration
g Global defines < < *
LE anables I 4 10 Drivers “wWariables 0O demo Mew Spi FAC Time RLM control Feadhde Fetain and timer
Tioe Build »
[ [AN Projects] 4 * | Build Cross references Runtime Call stack Ereakpoints Digital sampling trace Frompt | Hbdl Code Check
Ready OffLine 192.168.71.37:502 é 0,0 399 = 138 0,0

Next, enable the Modbus Master function to connect two Modbus TCP Slave devices. Each iDCS-8830
redundant I/O unit has two IP addresses, e.g., "192.168.71.200" and "192.168.71.201" (Port: 502) that
can be used to read/write the 1/O data and status.

Read Digital Inputs (Using two redundant DI module - F-8040 in the slot0, 1)
10 Drivers

E Mz MEIDELIS b azter
s
E “B <15 write Coil Bits [1][85 EIEi] Contral D0
= “B <d> Read Input Reagizters (1] [513..521] - iDCS-8330 status
ﬁ “B <d» Read Input Reagisters [1] [577..664] - 1/0 status
Q & Open MODBUS: 192.168.71.201:502
Mg MODBUS Slave
Es & Server - Slave number = 1
*B Input Registers [1..2000]
Symbal | Dperation | Ortset | Mask | Storage | Range [Low] |
DCSE820_zlot01_F2040_DI[o] [Data exchange | O FFFF  Default L
iDCSA830_zot01_Fa040_DI1] D ata exchange | 1 FFFF  Default
DCS5E830_zlot0]_Fa040_DI] [rata exchange | 2 FFFF __ Defaul
DC58030_slotdl_Fao4n D3] Data exchange | 3 FFFF  IDCS8830_slotl_F3040_D1[23]  Data exchange| 29 FFFF  Default
DCS2520_slotd]_F2040_DI[4] Data exchange | 4 FFFF DCS8B30_slotD1_FB040_DI[30]  Data exchange| 30 FFFF  Default
IDES8830_$|Dtu1_FBD4D_D|[5] Data e:-:c:hange [ ! I FFFF IDCSBBED_SlDtD-I_FBD-qD_Dl[31] Data e:-:change Kl FFFF Default

£
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Note: We use an iDCS-8830 redundant I/O unit in this example, refer to iDCS-8000 user manual
(CH4 Modbus Addresses Mapping) to know how to input a proper "Base address".
http://www.icpdas.com/en/download/show.php?num=1677&model=FCM-MTCP

MODBUS Master Request | # |

Ok
Description: |
| Cancel
SlaweUnit:

MODBEUS Fequesk

<1 Read Coil Bits
<2 Read Input Bits

::3:5 Read Halding Reaqiskers

A P Tk Fmmickmaes

Drata block

Base address;

A

Read 32 DI status from the address 1.

Aictivvation "Periodic: 0 ms" means sending
— e .
(%) erindic 0 3000 the request continuously.
82” E:U {on error) (If an exception occurred, waiting
N change
2 3 seconds to send next request).
Misc,
i : 1000 ms
Timeaut: ¥ Ifno response over 1 second means
o il communication timeout.

Write to Digital Outputs (Using two redundant DO module - F-8041 in the slot2, 3)

In this example, to write 32 DO status from the address "65" (other settings like the figure above).

lonmers e BODBUS aster Requsst

Mg MODBUS Master

E Requesk
2 &r Open MODBLUS: 192.168.71.200:502 s = ontrol DI |
1 <> Aead [nput Bits [11]1..32] - Read D/
8 =1 <15 Wirite Coil Bits (1] [65..96] - Contral DO SlaveUnit:
= - U status
e *B <4 Read Input Begisters [1] [5?? 884] 1/0 statuz MODELS Request
TE &r Open MODBLUS: 192.168.71.201:502 <5 Write single coil bit A
= Mg MODEUS Slave < Wite single holding register -
éb s Server - Slave number = 1 BT RRr
*“B Input Regizters [1..2000]
gt = Draka block
.S_I,Imbu:ul | Operation | Offzet | Mask | Storage | Base address:
DCSE830 slotzd FA041_DO[]  Data exchange| 0 FFFF  Default
DCSEA20_slat23 FAO041_DO[1]  Data exchange | 1 FFFF  Defaul b items:
DCSB220 slotz2 FB041_DO[2]  Data eschange| 2 FFFF  Default
iDCS8530_slot?3 FE041_DO[3]  Data exchange| 3 FFFF  Defaul Activation
DCS8830_slot23_FE041_DO[4]  Data exchange | 4 FFFF  Defaul @ periodic; | | ms |
DCSE30 slotzd FA041_DO[GE]  Data eschange | 5 FFFF  Default o call
i () On change
DCSAA30_slot23_FA041_DO[28] Data exchange| 28 FFFF  Default Misc.
DCS8830_slot23_Fa041_DO[29] Data exchange| 29 FFFF  Default ) i TS
DCSE830_slot23_F3041_DO[30] Data exchange] 30 FFFF  Default L
DCSBA30_slot23_FEO41_DO[H] Data eschange| 31 | FFFF Default Nb brials:

£
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Read the status of the iDCS-8830

® The “Operation” field of the "iDCS8830 LAN1_error_status" variable is set as “Error report” in order to
show an error code when reading failed. The error code will be reset to “0” when reading success.
Moreover, its “Offset” field must set as “0”.

® Due to the data type of "iDCS8830_System_minor_fault_status" and "iDCS8830_System_major_fault
_status" is "DWORD" (32 bit), the "Offset" must use two Modbus address and the "Storage" must set
as "DWORD (Low-High)".

10 Drivers *

E Mg MODBUS b azter
a2 gy Open MODBLUS: 192.168.71.200:502
I *B <Z» Read Input Bitz [1][1..32] - Read D/
B <155 “Wirite Coil Bits [1][65..96] - Control DD
= :
EE
&z Open MODBUS: 192.168.71.201:502
i Mg MODBUS Slave
5 B Server - Slave number = 1
. Svmbal | Dperation | Offset | Mask | Storage | Ran
| DCS3830 LAMT error_status Error report 0 FFFF Drefault ~
IDC538E0_FCMT_mode [rata exchange 1] FFFF Drefault
iDCS8830_FChMZ_statuz [Data exchange 1 FFFF Drefault
DCS3820_syztemn_buz_statuz [ata exchange 2 FFFF Drefault
iDCS3830_FPR_statuz [rata exchange 3 FFFF Drefault
iDCSE830_Sestern_minor_fault_status  Data exchange 4 FFFF D/ ORD [Low - High)
iDCS3820 Seztern_major_fault_statuz  Data exchange B FFFF DwORD [Low - High] 0
iDCS3R30_LAMT_ID [ata exchange 2 FFFF Drefault o
L >

Note: Refer to iDCS-8000 user manual (CH4 Modbus Addresses Mapping) to enter the "Base address".
http://www.icpdas.com/en/download/show.php?num=1677&model=FCM-MTCP

MODBUE Master Eequest _

)4
Descripkion: |
Cancel |
Slave/Unit:

MODEUS Requesk

<Z = Read Input Bits ~
<3 Read Holding Reqisters —
<4 > Read Inpuk Registers w
~C = Lllvikm mimmle il Rk =
N
[raka block,
Base address:  |513 W
= Read 9 Al values from the address 513.
N (o "Periodic: 0 ms" means sending
©Beriodic: 0 M= [3000 W/ the request continuously.
80” '::'-' {on error} (If an exception occurred, waiting
on change
4 3 seconds to send next request).
Misc.
Timeout: 1000 ™| If no response over 1 second means

Hb brisls: communication timeout.
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Read the 1/0 status of the iDCS-8830

10 Orivers *

E Mg MODBUS Master L
a2 & Open MODBUS: 192.168.71.200:502
I *B «<Z» Read Input Bitz [1][1..32] - Read D/
B B <15 wiite Coil Bits (1] [65..96] - Control D/0
= *B <4> Read Input Registers (1] [513.521] - DCS5-8820 status
E M=] <4> Read Input Registerz [1] [ 3
& Open MODBUS: 192.168.71.201:502 v
Symbol | Dperation | Dffset | Mask | Storage | Ra
€2 IDCS8830_io_sot_status(0] Dataeschange | 16 | FFFF  Defaul
N iDC52230_io_slot_status[1] [rata exchange 17 FFFF Drefault
DCSEE30_Io_slot_status[2] [rata exchange 18 FFFF Drefault
iDC52230_io_slot_status[3] [ata exchange 19 FFFF Drefault
DC58330_Io_slot_status[4] [ata exchange 20 FFFF Drefault
DCS3830 _io_slot_status[] [Drata exchange 21 FFFF Drefault
iDC52230_io_slot_status[B] [rata exchange 22 FFFF Drefault
DCSEE30_Io_slot_status[7] [rata exchange 23 FFFF Drefault
iDC52230_io_emergency_status[0] [ata exchange 32 FFFF Drefault
iDC58330_io_emergency_statuz[1] [ata exchange 33 FFFF Drefault
DCS8830 io_emergency_status[d] [Drata exchange 34 FFFF Drefault
iDC52230_io_emergency_status[3] [rata exchange 35 FFFF Drefault
DC58830_io_emergency_status[4]  Dataeschange | 36 | FFFF Defaut | "DWORD" is a 32-bit data type,
iDC58830_io_smergency_statuz[5] Data exchange | 37 FFFF Default | and needs 2 Modbus addresses.
iDC58330_io_emergency_statuz[R) [ata exchange 38 FFFF Drefault
iDC52230_io_emergency_status[7] [ata exchange 29 FFFF Drefault
iDC58830_io_channel_break_status[0] Data exchange i FFFF WwWORD [Lows - High)
DCS8830_io_channel_break_status[1]  Data exchange 74 FFFF WwWORD [Lowe - High)
iDC52230_io_channel_break_status[2] Data exchange 7B FFFF DwORD [Low - High)
DCS8330_io_channel_break_status[3] Data exchange 78 FFFF [ ORD [Laww - High)
iDC52230_io_channel_break_status[4] Data exchange 20 FFFF WORD [Low - High)
iDC58330_io_channel_break_status[5]  Data exchange a2 FFFF DwWORD [Lows - High)
DCS8830_io_channel_break_status[B] Data exchange o4 FFFF WwWORD [Lowe - High)
iDCS8830_io_channel_break_statuz[7] Data exchange ol FEFE DwORD [Low - Highl
< >
Request
Note: Diescripkion: /0 skakus
Refer to iDCS-8000 user manual (CH4 Modbus
Addresses Mapping) to enter the "Base address". ZeElrE :
http://www.icpdas.com/en/download/show.php?nu MODELS Request
m=1677&model=FCM-MTCP <2 Read Input Bits 4
3= Read Holding Registers
In this example, to read 88 Al values from the address 577. <4 Read Input Registers
. Daka block,
Refer to Chapter 5 for more details on Modbus Master Base address: 577
settings and refer to Chapter 3 for Modbus Slave settings.
hb ikems: as
Ackivation
(%) Perindic: 0 ms 3000
O on call (on errar)
() 0n change
Misc,
Tirmeouk: 1000 ms
b trials: 1
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16.5.3 Test the Redundant Project (demo_rdn_4)

Description:
Use both LAN1 of two XP-8048-CE6 and one iDCS-8830 to connect with an Ethernet switch. iDCS-8830
supports redundant I/0 modules.

Refer to Section 16.2 Near-Field Redundant System and Section 16.3 Far-Field Redundant System to
connect communication ports for the redundant system. Following table lists all used devices in this

project:
Products Quantity | Products Quantity
XP-8048-CE6 2 DN-DI-32DW 1
RS-408 1 DN-DO-16DR-A 1
iDCS-8830 1 DN-DO-16DR-B 1
F-8040 2 CA-3710AM (1M Cable) or 4
F-8041 2 CA-3720AM/30AM/50AM/100AM

The following describes modules plugged in iDCS-8830 from left to right. Visit the web page to download
the software and user manual.

<> MiniOS7 Utility: http://www.icpdas.com/en/product/guide+Software+Development__Tools+MiniOS7

<> iDCS-8000 Website: http://www.icpdas.com/en/product/iDCS-8830

<> iDCS-8000 Utility / User Manual (Software Installation: Ch2.2):
http://www.icpdas.com/en/download/index.php?model=FCM-MTCP

FPM-D2440 * 2: Power modulel, Power module2 (for power input, 24V).

FCM-MTCP * 2: MCU1 (set the SW2 to "C", the SW1 to "8", and the IP address to 192.168.71.200).
MCU2 (set the SW2 to “C”, the SW1 to “9”, and the IP address to 192.168.71.201).
SW2/SW1 means the fourth octect of IP address of the MCU. (C816 = 200; C916 = 201)

Configure IP addresses by using MiniOS7 Utility: (Refer to Section 2.3 of iDCS-8000 user manual)

Open “MiniOS7 Utility” and click “Search” to search current IP addresses of iDCS-8830 (i.e., MCU1/2), and
click “Stop” to stop searching. In this example, set both IP addresses as “192.168.71.200” and
“192.168.71.201” and set Mask as “255.255.0.0”. Next, click the “Set” button and close MiniOS7 Utility.

G ICPDLAS M MindOS7 Utility Ver 226 » | @8 MindO37 Ttility Ver 3.26
@ WinZip » | [/ iDCE-e000 bl Mind0S7 Utility Ver 2.26 Manks

llfl Win-GEALF W I DOON_THdi e - ;
s MimOS7 Ttility ¥Yersion 3.2 6
ll‘:] DA J

- G File [p Comnectio Command [57] Configuration ™

) Modbus Pall b CFE ) Comestiok[- o Co onfiguration ]
- New comnection F2

Lookin:| 1 ot Comection Al o®

Marme Size | Type L

Do | HEE<V File Folder
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(74 MiniOS7 Scan

@%éﬂ&

Stu:up Optiohz Connect  Clear [P se@K Help E xit
\\ | IP/Part | V \ N |.f1".|ia8 | Mask | G Recommend 5 ettings :|
_szdcast 192 168.11.9 4 Etherl O FERZEE00 19
| |TEFEoadCast 1921681110 Wb 255.256.0.0 19‘ IP: 192.166.71.200
TCPBroadCast  192.168.11.8 10 test] 25526600 19
B[ 7CP BrosdCast 216871, : DC5-8830 | 25625500 19| Maske  |2R20500
TCP BroadCast  192.168.71.2001 "\ FCM-MTCP DCS-8830 25525600 19 Gatewsy: 19216801
TCP BroadCast FEEZER00 19
| | TCP BroadCast Select it and click “IP setting”. 255258500 19 Alias: DICS-8630
| |TCP BroadCast e aes e e 25525500 19 SR
TCPBroadCast 192168117 wSE-5800 WISE-S800 25525500 19 _
= f+ Dizable " Enable

F-8040 * 2 :

32-channel DI modules, plug them into the I/0 slot0 and slot1.
F-8041 * 2:

32-channel DO modules, plug them into the 1/0 slot2 and slot3.

Cancel

Configure 1/0 modules by using iDCS-8000
Refer to Section 2.3 of iDCS-8000 user manual for more details.

1) Open iDCS-8000 Utility and enter the IP address of the iDCS-8830 to connect.

iDCS-8000 Utility ver 3.2.2

MBus File Ounline Setting Help
iDCE-8000

m
04,50 4R AL ]

Controller

IP [192.168.71.200 \

Note:

Your PC and the iDCS-8830 must in
the same network segment (e.g.,
192.168.x.x) to connect successfully.

2) Click "Upload" to upload the current I/O settings that used in the iDCS-8830.

iDCS-8000 Utility ver 3.2.2

File Online Setting Help

Status

x E - |‘F¢F 03:50:34 Successfully connectwith iDCS-5000.
Diseonnect Momitor Tread Load Save E}-ut
Controller
Successfully connect.
IP (19216871, Modbus ID | 1 o—5c! Don’t change it.
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3) Click the 1st FCM-MTCP (MCU1) and set "IOM_0 ~ 3" (F-8040/F-8041) as "Duplex" Mode.

Load J Save

iDCS-8830 Common IOM Configuration Successfully Set
upload.

Status
|Up|uad d%fmm iDCS-8000 finished.

X

Dizmonnect

Upload

Duplex bdode  Break Line

IP |192.168.71.200 odbus ID Set OM_0  |Duplex ~| |OFF =]
D DDD IOM_1  |Duplex ~| |OFF  ~|
I 1 00O
IOM_2  |Duplex ~| [OFF =]
IOM 3 |Duplex

FCM-MTCP

4) If F-8040/F-8041 has not yet connected to termination boards, set the "Break Line" as "OFF".
If F-8040/F-8041 has connected to the following termination boards, set the “Break Line” as "ON".

DN-DI-32DW *1:  32-channel DI termination board. Connect to F-8040 DI modules on slot 0 to 1.

DN-DO-16DR-A * 1: 16-channel DO termination board that used for channel 0 to 15.

DN-DO-16DR-B * 1: 16-channel DO termination board that used for channel 16 to 31.
Connect DN-DO-16DR-A (CN1, CN2) to F-8041 DO modules (slot2, slot3), and then
connect DN-DO-16DR-A (CN3) to DN-DO-16DR-B (CN1).

CA-3710AM * 4 : 1m 37-pin Male-Female D-sub cable, which used to connect to I/O modules and the
termination boards.

5) Click “Set” and click “Download” to download settings to iDCS-8830, and then close iDCS-8830 utility.

Start testing:

First, users must refer to Refer to Section 16.2 Near-Field Redundant System and Section 16.3 Far-Field
Redundant System to know how to set Win-GRAF communication IP address and Active_IP address, and
download Win-GRAF project ("demo_RDN_4").

The following is the description of testing iDCS-8830. Before testing, make sure that all devices are
connected properly and then establish the connection between Win-GRAF and the PAC.

Note: Make sure that both of IP addresses of the PC and PAC are on the same network segment. For

example, if the IP address of PACis "192.168.71.37“ and the Mask address is "255.255.0.0%, set
the IP address of PCas "192.168.x.x".

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 16-36



After connecting to the PAC, click "New Spy1" to open the spy list.

Win-GRAF - demp_rdn_4

File Edit ¥iew Imert Project Took Window Help
- EIEN-YEY YT CaweaE, s aw ) tEmEwio

Wi & 0000 HewSpyl.spl
Bl MName | Walue | Description
5 Hourl n ~
\__l F’mgrams Minutel 4
“&] DO_demo DS Second! 1
“[E) PAC_Time is_Main_dctive TRUE
“[E] RDM_contral iz_Backup_Active
“E1] ReadMe [Only c... is_Main_ready TRUE
“1] Retain_and_timer is_Backup_ready TRUE
[ “Watch [for debugging) is_first_cycle_just_after_switch
¥ sSoft Seope is_Main_L&N1_ok TRUE
b & iz_Backup_LAM1_ok TRUE
iz_Alive_part_ak TRUE
iireBimdingecertCtion is_Passive_ready TRUE
s‘g Global defines is_fctive_LAM1_ok TRUE
- :_LAN1_ak TRUE
. M1_enor_status I Value : 0 ok . non < enor. LAN erar status of the 1st FCM-MTCP.
Click "New Spyl" o BOLANZ enor_status 0 Value 0 ok , nor-zera: enor. LAN error status of the 2nd FCM-MTCR
B0 FCM1_mode 32 Value : 1680020 : Master, 1680021: Slave. Modbus start-addr = 513. Redundant mode of the 1st FCM-MTCP.
iDCSE830_FCM2_mode 33 Value : 1680020 : Master , 16H0021: Slave. Modbus stat-add = 513, Redundant made of the 2nd FCM-MTCP.
DCSBE30_FCM1_status 16 Walue : 16#0000: Empty . 16#0007: Timeowt , 1680002 Undefined . 1680010: Momal. Modbus-addr = 514, FCM1 status.
DCSBE30_FCM2_status 18 Walue : 1680000: Empty . TEH#0007: Timeout , 1680002 Undefined , 1680010: Mormal Modbus-addr = 514, FCM2 status.
IDCSBE30_FPM_status 3 Walue: 040000: Mo FPM plugged . 0:00070: FPM1 Good / FPR2 OFf | 040002: FPM1 OFf / FPMZ Good | 0x0003: Two FPM are Good. Modbus-addr = 516,
iDCS8830_System_minor_fault_status 1} Walue: 0 nomnal , non-zero: something wrong [refer the iDCS-8830 software manual). Modbus-addr = 517 /518, System minar fault status.
iDCS8830_System_major_fault_status o Value: 00 marmal | non-zera: something wrong [refer the iDCS-8830 software manual]. Madbus-addr = 519 /520 . System major fault status.
iDCSE830_io_slat_status Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
iDCS8830_ia_slat_status0] 32 Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
IDCSEE30_io_slot_status[1] 32 Walue: 1680001 Empty . TE#000Z: Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 1T6#0040; Stop. Modbus ...
IDCSEE30_io_slot_status]2] 32 Walue: 1680001 Empty . TE#000Z: Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 1T6#0040; Stop. Modbus ...
iDCSBA30_io_slot_status{3] 32 Walue: 16H0001: Erpty . 1680002 Halt, 1680004: Boohup, TE#0008: Bootioader, 16#0010: Pre-operation, 16H0020: Operation, TEH0040: Stop. Modbus
iDCSBA30_io_slot_status{4] 1 Walue: 16H0001: Erpty . 1680002 Halt, 1680004: Boohup, TE#0008: Bootioader, 16#0010: Pre-operation, 16H0020: Operation, TEH0040: Stop. Modbus
iDCSE830_ia_slat_status(S) 1 Yalue: 1640001: Erpty , 16H0002: Halt, 16H#0004: Boctup, 16#0008: Bootloader, 1640010: Pre-operation, 16#0020; Operation, 1680040; Stop. Modbus ...
iDCS8830_ia_slat_status[B) 1 Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
iDCSHE30_io_slot_status[7] 1 Value: 1680001 Empty . 1680002 Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 16#0040; Stop. Modbus ...
DCS 8830 Io_smergency_status Walue: 0 OK. . Yalue: TERD00: cable break-off , 16#0020; CIC eror. Modbus start-addr = 609, 10 Emergency status of the iDCS-8830 % slot 0~ 7
IDCSEE30_io_emergency_status(0] 1} Walue: 0 OK. . Yalue: TERD00: cable break-off , 16#0020; CIC eror. Modbus start-addr = 609, 10 Emergency status of the iDCS-8830 % slot 0~ 7
iDCSBA30 in emergency status(1] - 0 Walue: 0 0K, Walue: 16#0100: cable break-off . 1640020 CIC enor. Modbus start-addr = B09. 10 Emeraency status of the iDCS-85330 s shat 0~ 7 b
4> 10 Drivvers “ariables DO deme | NewSppl " PAC Tme RODN control Readhe Retzin and timer
Runtime b4
4 ¥ | Build Cross references Runtime - Call stack Ereakpoints Digital sampling trac: Code Checker
Read C RUM(192.166.7L.37:5020 ) Al 0,252 1079 % 18 287,72 100% gk

iDCS-8830’s Communication Status:

Name iDCS8830_LAN1 error_status iDCS8830_LAN2_error_status

1. Unplug (or plug in) the LAN cable of the 1st FCM-MTCP. Value: Non-0 (or 0).

Test Steps .
2. Unplug (or plug in) the LAN cable of the 2nd FCM-MTCP. Value: Non-0 (or 0).

Return Value | 0: Communication OK; Non-0 : Communication Error

af the 15t FCM-MTCP.

|DESEESEI LAMZ eror_ status 0 YWalue I:I ak. ., non-zera : emar. LAM error status of the 2nd FCM-MTCP.

iDCS-8830’s Power Status:

Name iDCS8830_FPM_status

1. Unplug (or plug in) the power cable of the 1st FCM-MTCP. Value: 2 (or 3).

Test Steps
P 2. Unplug (or plug in) the power cable of the 2nd FCM-MTCP. Value: 1 (or 3).

0: No FPM is plugged. 1: FPM1 Off ; FPM2 Good.

Return Value
2 : FPM1 Good ; FPM2 Off. 3 : Both of these FPM are plugged.

DCS8330_LAMNT_ermor_statuz 0 Walue: 0: ok . non-zero: emor. LN eror stabus of the 1st FCM-MTCP.
DCSE830 LAMZ emror_statuz 0 Walue : 0: ok, non-zero: emor. LAM ermor statuz of the 2nd FCM-MTCP.
DC58830_FCMI1_mode 32 Walue - TEH0020 : Master . 1T680027: Slave. Modbus start-addr = 513, Redundant mode of the 1zt FCM-
DCS2830_FCM2Z_mode x] Walue : TEHO020: Mazter , TEH0027: Slave. Modbus start-addr = 513, Redundant mode of the 2nd FCM
DCSEE30_FCMI_status 16 “Walue : TERO000; Ernpty . 16R0007: Tirmeout , 16H0002: Undefined , 1680010: Mormal. Modbus-addr =
DCS8830_FCM2_status 16 YWalue : TEH0000: Emphy | 181¢EIEIEI1 Timeout , 1680002: Undefined | 'IE#EIEHEI Hormal Modbus-addr = !
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FCM-MTCP’s Redundant Mode and Status:

Name iDCS8830_FCM1_mode iDCS8830_FCM2_mode
iDCS8830_FCM1_status iDCS8830_FCM2_status
Unplug the 1st FCM-MTCP module (FCM1).
iDCS8830_LANT_emor_status 130 Walue : 0 ok, non-zero: emor. LA eror statug of the 1zt FCM-MTCP.
Test Ste iDCS8E30_LANZ eror_status 1] Walue : 0 ok, non-zero: error. LAM error status of the 2nd FCM-MTCP.
P iDCSE330_FCM1_mode a2 Walue : TEHO0Z0 : Master , 16H0027: Slave. Modbug start-addr = 513, Re
iDCS8330_FCMZ_mode a2 Walue : TEHO0Z0 : Master , 16H0027: Slave. Modbug start-addr = 513, Re
iDCSE330_FCMT_status 1 Walue : TEH0000: Empty . 16H0007: Timeout , 1680002 Undefined |, 16:
iDCS8830_FCMZ2_status 16 Walue : TEH0000; Emply ., 1680007 Timeout , 1680002 Undefined | 162

Description

iDCS8830 _LAN1 error_status =130

It means the FCM1 communication error.

iDCS8830_FCM1_mode =32

The redundant mode still displayed as "32" (Master) because the FCM1 is unplug.
iDCS8830_FCM2_mode =32

It means the FCM2 is taking over now and its redundant mode is "Master" (32).
iDCS8830_FCM1_status = 1 means that the FCM1 is timeout.

Return
Value

iDCS8830_FCM1_mode / iDCS8830_FCM2_mode
32 : Master 33:Slave

iDCS8830_FCM1_status / iDCS8830_FCM2_status
0: Empty 1:Timeout 2:Undefined 16: Normal

Plug in the FCM1, it will change to "Slave" mode (33), and becomes a normal status (16).

iDCS8830_LAMT_emor_status 1] YWalue : 0; ok . non-zero : emor. LAM error status of the 1t FCM-MTCP.

iDC58530 LAMNZ error_status 1] Walue : 0: ok . non-zero : emor. LAM eror status of the 2nd FCM-MTCP.
iDC58330_FCk1_mode 33 YWalue : TERO0Z0 : Magter . 16H0021: Slave. Modbus start-addr = 513 B
DCS3830 FCM2 mode 32 Walue : TERO020 : Master , 1680021: Slave. Modbus start-addr =513, R
iDCS8830_FCMI _status 16 YWalue : TER0000; Empty . 16R0007: Timeout , 16R0002: Undefined , 16
iDCS8830_FCM2_statuz 16 Walue : TERO000: Empty . T6R0007: Timeout , TER000Z: Undefined . 16

You can try to unplug the FCM2, and then the FCM1 will become the Master (32) and take over.

iDES8830 LAMT eror_status 1] Walue : 0: ok . non-zero : emor. LAN error status of the 1t FC-MTCP.
iDCS8E30_LAMZ error_status 130 YWalue : 00 ak . non-zero : emror. LAMN errar gtatus of the 2nd FCM-MTCP.
iDCS3830_FCMI_mode 32 Walue : TERO020 : Master , 16H0021: Slave. Modbus start-addr = 513, R
iDC58330_FCMZ2 mode 33 Walue o TERO020 : Masgter . 1680021: Slave. Modbus start-addr = 513, R
iDC58330 FCM1_statuz 16 Walue : TERO000: Empty . 16H0007: Timeout . TER000Z: Undefined . 16
iIDCS8E30_FCM2_statuz 1 YWalue : TERO000: Erply . 16H0007: Timeout , TER0002: Undefined . 16

Plug in the FCM2 afterward.

iDCSE330 LAMT emor_status 1] Yalue : 0: ok, non-zeno; emror, LAM ermor status of the 1st FCM-MTCP.
iDCS8330_LAMZ emror_status 0 Walue : 0 ok, non-zero : emor. LAMN erar status of the 20d FCM-MTCP.
iDC58330_FCk1_mode 32 Walue : TERO020 : Magter . 1680021: Slave. Modbusg start-addr = 513, R
iDCS3830_FCM2_mode 33 Walue : TERO020 : Master . 1T6R0021: Slave. Modbus start-addr = 513. R
iDCS8330 FOCM1_status 16 Walue : TERO000: Empty . T6H0007: Timeout . TER000Z: Undefined , 16
iDCS8E30_FCM2_statuz 16 Walue : TERO000: Empty . 16H0007: Timeout . TER000Z: Undefined . 16
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The Status of 1/0 Slot and I/O Emergency:

Name iDCS8830 _io_slot_status iDCS8830_io_emergency_status
Unplug the cable between the 1st F-8040 (slot 0) and the terminal board DN-DI-32DW.
0 io_slob_status Walue: T6H0007: Empty , TERO002Z Halt, 16#0004: Bootup, 1680002
I DCS8830_1o_slot_status(0] B4 I Walue: TERO00T: Empty . 16H0002: Halt, 16#0004: Bootup, 1680003
iDC58830_io_slot_status[1] 32 Yalue: TEH0001: Empty . 1640002 Halt, 1640004: Boatup, 1680003
iDCSB830_io_slot_status(2] 32 Yalue: TEH0001: Empty . 1640002 Halt, 1640004: Boatup, 1680003
DCS8330 o slat_status[3] 32 Walue: T6R0007: Emply , TER000Z: Halt, 16#0004: Baotup, 1680002
DCS8330 _io_slat_statuz[4] 1 Walue: 16H0007: Empty , 160002 Halt, 16#0004: Baotup, 1680005
Test step DCSE330 _io_slat_statuz[5] 1 Walue: TERO00T: Empty . 16H0002: Halt, 16#40004: Bootup, 1680008
iDCS8830 jo_slot_status[B] 1 alue TEHO001: Foonty TEHOO0Z- Halt TEHO004- Pochin TEHIAN
DCS8330_in_slat_statuz[7] 1 Note:
iDCS8830_io_emergency_stalus The "iDCS8830_io_emergency_status[x]"
| IDCS8330_1I0_emergency_status(0] 286 |A’ K | h the "IOM X" i tt
IDCS8330_1I0_emergency_status(1] i} XVOF S OI: y when the _X'lssetto
iDCSBA30_io_emergency_status(2] I} DuPIex Mode.
iDESBBBD_iU_EmErgEnC}'_StatuS[g] I} [ L e ) o e | T i e | e L ) e
iDCS8830_io_slot_status[0] = 64, which means this module (slot0) is stop working.
. iDCS8830_io_emergency_status[0] = 256
Description . . . -
It means the cable which plugged into this module (slot0) is disconnected.
Plug in this cable and then you can try to unplug others cable for testing.
iDCS8830_io_slot_status[x]
Return 1: Empty 2: Halt 4: Bootup 8: Bootloader 16: Pre-operation 32: Operation 64: Stop
Value iDCS8830_io_emergency_status[x]

0 :Normal 32:CICError 256: Cable Break-off

Redundant DO module:

Name iDCS8830_slot23 F8041 DO
Plug in the 1st F-8041 DO module (slot2).
iDCS8330_In_zlot_statuz Yalue: TER0007: Emphy . TERO00Z: Halt,
iDCS8330 io_slat_status[0] 32 Yalue: TERO007: Emphy . TERO00Z: Halt,
IDCSE830_I0o_slot_status(1] 32 Walue: TERO007: Empty , TERO00Z: Halt,
I iIDCS8330_io_slat_status[?] 2 I Yalue: TER0007: Emply . TERO002: Halt,
iDCS8330 io_slat_status[3] 32 Yalue: TER0007: Emphy . TER000Z: Halt,
Test step iDCS8830_slot23 FA041_DO F-2041 Digital Output in the slat 2 - 3 [Duplex mode] of iDCS-8830
DCS8030_sIot23_FE041_DO[O] F-8041 Digital Dutput in the slat 2 - 3 [Duplex mode] of iDCS-8830
DCS8330_slot?3 FA041_DO[] F-8041 Digital Dutput in the slot 2 - 3 [Duples mode] of iDC5-3830
iDCSAE30 glot23 FAO4T_DO[2)] F-2041 Digital Output in the slat 2 - 3 [Duples mode] of iDCS-8830
iDCSAB30_slot23 FAO41_DO[3] F-2041 Digital Output in the slat 2 - 3 [Duplex mode] of iDCS-8830
DCS8030_sIot23_FE041_DO[4] F-8041 Digital Dutput in the slat 2 - 3 [Duplex mode] of iDCS-8830
DCS8330_slot?3 FA041_DO[S] F-8041 Digital Dutput in the slot 2 - 3 [Duples mode] of iDC5-3830
iDCSAE30 glot23 FAO41_DO[E] F-2041 Digital Output in the slat 2 - 3 [Duples mode] of iDCS-8830
iDCSEB30_slot23 _FA041_DO[A] F-2041 Digital Output in the slat 2 - 3 [Duplex mode] of iDCS-8830
At first, the LED indicator (called DOO ~ 7) of the 1st F-8041 module (slot2) will light up
L. sequentially. When you unplug this module, the 2nd F-8041 module (slot3) will take over
Description

and do the same thing. Then, you can view the status value of the iDCS8830_io_slot_
status[2] is "2" which means this module (slot2) is halted. (Plug in this module again.)
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Chapter 17 Schedule Control

Win-GRAF PAC

Introduction:

All Win-GRAF WinCE series PAC support the Schedule-Control function. One PAC can control max. 10
Targets (devices) with specified schedule configurations. Each schedule Target (device) contains three
variables to be controlled — one BOOL variable, one DINT variable and one REAL variable. ICP DAS
provides a free software — “Schedule-Control Utility”. User can use this software to edit /modify the
schedule configurations easily in PC or in PAC.

Driver version of Win-GRAF PAC:
The Win-GRAF PAC supports Schedule-Control in the below driver version and the new version.

WinCE PAC Win-GRAF PAC Driver Version
ViewPAC VP-x2x8-CE7 1.02
WP-8000 WP-8148, WP-8448, WP-8848 1.02
WP-8000-CE7 WP-8128-CE7, WP-8428-CE7, WP-8828-CE7 1.01
WP-5000 WP-5238-CE7 1.01
XP-8000-CE6 XP-8048-CE6, XP-8348-CE6, XP-8748-CE6 1.01

You may download newer Win-GRAF driver at
https://www.icpdas.com/en/download/show.php?num=695
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17.1 Install the Schedule-Control Utility and Restore the Win-GRAF Demo
Project

There is one Win-GRAF-PAC-CD in the Win-GRAF PAC package box. The Schedule-Control Utility file
name is “Schedule_in_PC.exe” in the “CD:\napdos\Win-GRAF\Tools_Utility\” path.

Please copy this Schedule-Control Utility (Schedule_in_PC.exe and label_name.txt) to your PC.
Recommend to copy it to the directory of your Win-GRAF project. For instance, copy it to
“D:\Schedule-Control\Station1\Schedule_in_PC.exe “, then run this “Schedule_in_PC.exe” file.

Then we will see the following windows (Click New > Target 1).

s Schedule-Control Usili -
Lommre, | | satomaus] e
o SeheduleControl Uiy TR e = - =]
Save 1o PC Send to Controller {Cmﬁuﬂemmewhmmahnn l l Open from PC l [Gafrcchmo]]ﬁ l Help-abaut
Title:  Tifle
Target 1 Target 2 Target 3
85 Schedule-Contral Utility Target 1 > Season Always > Normal day - - = o ‘
Back Saveto PO ]
Boolean Integer Real
Target 1 Default Velie ~ OFF - O [ili
Target 4
Target 7
Season Always Always
Season Always ¥ Season 1 ‘ | Season 2 ¥ | | Season 3 l ’ Season 4
—=
|
I 1

Normal day

© Nomnal day (Schedule 1 %) Apply  Sehedule 1 % -

[ Sunday
© Holiday 1 My
© Holiday 2 BrELD
Wednesday
© Special day Thursday
Friday
[ Satumday

There is one another Schedule-control utility, however it is set up on the PAC (not on the PC). It is
“Schedule_in_PAC.exe”. You can find it in the “\System_Disk\Win-GRAF\” path of the Win-GRAF PAC.
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Restore Win-GRAF demo project :

The Win-GRAF demo project for the Schedule-Control is “demo_schedule.zip”. It is in the
“\napdos\Win-GRAF\demo-project\” path of the Win-GRAF-PAC-CD. Restore it to the PC/Win-GRAF
workbench by the following way.

[ Win-GRAF

| Fille YView Took Window Help

]| New Project List... s | !*”ll j]‘” 2. %L 6 1
QOpen Project List

gl Add New Project...

| Agdd Existing Project | g FromDisk..
Print Setup... 8 From Zip... w|
1 CAWin-GRAFProject:emo_schedule w51 From Target.. N
2 CAWin-GRAFProjects\demo_8088w w51 Fom XML Bagoct ;.
B 20
=HE(): l () demo-project 'l o TR
E ) demo_XV310.zip demo_vb0lzip N\ [ )demo_file2 zip {
L £ [ )demo_XV308_3zip demo_vser_Czip Ddemo_filel zip {
o silicpzacal |0 demo_XV308_2zip ) demo_tmr3 zip ) demo_extra_portzip {
oy [ )demo_X¥308_1 zip Q‘]demo_bnﬂ zip ) demo_ET7060 zip (
S L )demo_XV116.zip & )demo_tmr] zip demo_ET7018z zip (
S ) demo_X¥111 zip tdemo_schedule zip :ﬁ DEMO_DL_100T485zip |
Q¢ . Jdemo_XV110zip . )demo_retain zip \ {)DEMO_D_87084 FRzip |
1— ’ ) demo_XV107 zip {Jdemo_xdn_3zip {)DEMO_D_87084_C8zip |

HRE ) demo_wp5_retain zip ) demo_rdn_2.zip ) DEMO_D_87084_C4 zip

ﬁI L) demo_vb04 zip ¢ Jdemo_xdn_1 zip {)DEMO_D_7083zip
-« L) demo_vb03.zip o Jdemo_passwd 2ip ) demo_d_7065 zip
FHAVERS ) demo_vb02.zip o )demo_my_ap zip demo_d_7018z zip

b Lo ' =
i LRI EPTIT |demo_schedule zip = MEQ)

A Open From ZIP l] vI RUiH L

The archive includes library elements. SEH)
Do you want to add them to the library?

Add to kbrany IUser

No ‘4 Help |
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17.2 Introduction of the “demo_schedule” Project

This “demo_schedule” project shows the way to do schedule-control. Please prepare one Win-GRAF PAC
(like VP-x238-CE7 or WP-8x48). One PAC can control schedules of max. 10 Targets (Target 1 to Target 10).
Each Target contains one BOOL, one DINT and one REAL variable.

Settings in the “1/0 boards” window :

To enable schedule-control in the Win-GRAF PAC, first click the “Open I/Os” to add one “Schedule” (add
it in the slot number 8 or bigger number). There is a “Password” parameter in its “Properties” window.
The “Password” is for the “Schedule-Control Utility” running in PC to identify the authorization when
connecting the Win-GRAF PAC. It is set as 0 in this demo project. After adding the “Schedule” in the “I/0
boards”, we can find 10 BOOL input channels in the “variables” window. These 10 channels return the
state of the schedule-control of the Target 1 to 10. TRUE means the Target has the schedule-control
enabled by the “Schedule-Control utility”. FALSE means not enabled.

1] | Cloze
: |
2 Select |
3
4 Delete
5
. g Double-click it to add the Rename
g 2 “Schedule” function board. Sl
9 ® 3.
Yirtual/F eal
1
1: ELLE Schedule - Properties
i [Koy =6
Kl ERJ' 16§10 “F Name | Tune Dim | dthib
L oo 1 ngr1 I/0 Board — Schedule has 10 BOOL
_:ll' ﬁ‘““‘ﬂ{ -g a Minute1 inputs. They indicate if the released
1 AReserved 3 21 _?E“;”':“ Target 1 ~ 10 has enable the
0_Fage schedule-control or not.
Wurkfput:a Current_Page
B & demo_schedule e RETAIN variables ¢
71+ Exceplion programs ) @ %010 - Schedule
£ [ Programs %[10.0=Target01 BOOL Input
- (3] Main _ %[%10.1=Target02 BOOL Input
£ [ Woalch (for debugging) %IX10.2=Target03 BOOL Input
: .
- & Soit Scope %[%10.3=Target04 BOOL Input
o Indiad vabues %[%10.4=Target05 BOOL Input
:"’ HenSpyl , %[%10.5=Targetl5 BOOL Input
....... ‘B Bndmg EDI’fﬂ.ﬂatIDﬂ a5 DE:THTQE“]? BOOL |nput
39 Global defincs: %[x10.7=Targei03 BOOL Input
o} Mariables v\ %[%10.8=Target09 BOOL Input
5 %[%10.9=Target10 BOOL Input
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Variable declaration:
Click the “Variables” to view all variables in this demo project.

» Win-GRAF - demo_schedule

File Edit ¥ew Insert Project Tools Window Help

Sl D s X dlolo o5 llEWeAE S A
Workapace
13 demo_schedule “F Name | Type | Dim | &
[ Exceplion programs BIEA] Global variables
[ Programs Target_01_BOOL BOOL
“u) Main Target_02_BOOL BOOL
[ Watch [for debugaing) Target_03_BOOL BOOL
W8 Soft Scope Target_04_BOOL BOOL
=4 Initial values Target_05_BOOL BOOL
& NewSpyl Target_06_BOOL BOOL
¥4 Binding Configuration Target_07_BOOL BOOL
39 Global defines Target_08_BOOL BOOL
) Variables Target_09_BOOL BOOL
B Types: Target_10_BOOL BOOL
Target 01 _DINT DINT
Target 02 DINT DINT
Target 03 DINT DINT
Target 04 DINT DINT
Target_05_DINT DINT
Target_06_DINT DINT
Target_07_DINT DINT
Target_08_DINT DINT
Target_09_DINT DINT
Target_10_DINT DINT
Target_01_REAL REAL
Target_D2_REAL REAL
|_...._l. " ik al o

r i i

The above variables - "Target_01_BOOL ~ Target_10_BOOL”, “Target_01_DINT ~ Target_10_DINT” and
“Target_01_REAL ~ Target_10_REAL” - will be controlled by the Win-GRAF PAC. They represent these
variables belong to the 10 Targets .
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Data Binding
Refer to Chapter 7 for more details about the Data Binding. If the user wants to open variables of this

Win-GRAF PAC for other PACs to read data, these variables that described as above should be dragged
into the “Public” area of the “Binding” window, and then assign a ID for them. To be controlled correctly
by the Schedule-Control configurations, the “Identifier” number Must be set from 5001 to 5030. After
that, the system will deal with the schedule controls for ten targets according to the settings in the
Schedule-Control Utility.

Window Help 1.
W Yo P Q) B g | (5 " A

Binding

ek Marne | Yalue
e FLELIC [:3000) Mame FUBLIC

Fin
= = Trearl Address
B @ 2Monthl 2. Por 3000
E =2 3Daul b
2 4weekDapl
g 25:{”:1 N 2 ZMonthl
CMIAUE .
. 2 3Da User may select the
2 Y:Secondl O 2'eekDavl
@ 11:Targst0l 4. ESRERT L “Identifier” field of
Q 127 o _ B 5:Haourl
| arget EMinute] Target_01_...
S 13 Targetl3 @ 7Second! | Target_10 ... variables.
2 14:TargetDd s u
_ & 11:Targetll | Then, click “Iterate
2 15:Targetls @ 12T 2
. - T on 5 13'TE"5'E 0 property” to assign
| ;[ arget .
Narne | Identifigr | Po @ 14Taqetng | CONtinuous number.
Target 01_BOOL| 5001 Targe
Target_01_DINT| 5002 2 1oTagels =3 7
Target D1_AEALL 5003 Mame | Idertifier A | Paosit

Target_02_B00Y 2004
Target_02_DINT| 5005
Target_02_REAL| 5006
Target_03_BOOY 5007 Target_02_BOOL
Target_03_DIMT | 5003 Target_02_DINT
frocitt ol S et
? H;:;n ‘ariables Binding ¢ Target_03_BOOL
Build Target_03_DIMNT

Target_03_REAL
—— Tarnat N4 RO

Target_01_BOOL  gaiauy]
Target_01_DINT [
Target_01_REAL

5. 4| ¥ dain| varizbles | Binding
X
Marne A
From: IEEIEH 3: By 1 =
|- Reszults |

Note: If the user want to publish Win-GRAF variables to allow the eLogger HMI to get data. Refer to
Section 3.1 To Enable the Win-GRAF PAC as a Modbus TCP Slave for more details.
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17.3 Edit Schedule Configurations by the Schedule-Control Utility

Here shows a simple example to use the Schedule-Control Utility, refer to Section 17.5 for details.

1. Execute the Schedule-Control Utility (Schedule_in_PC.exe) in the PC.
(Click “New” and click “Target 1” to open the Schedule setting window for the “Target 1”).

2. Enable/Set the Season and Schedule Date.
(1) Check “Target 1 ” box to enable and set

the Target 1.

(2) Click “Season Always”.

(3) Check “Season Always” box to enable it.

52) Schedule-Control Ut

SavetoPC Sandtocant;oun - l Controller time synchronization l l Oren from PC l l Get from Controller l
Tt Titls
Target 1 Target 2 Target 3
AN
Target 4 Target 5 Target 6
Target 7 Target 8 Target 9
Target 10

(4) Click “Normal Day” item (Normal day is usually used for Monday ~ Friday.)
(5) Check “Normal Day” box to enable it and then set proper settings (e.g. Monday ~ Friday).
(6) Click “Schedule 1” to set the schedule period for the “Schedule 1”.

f———
1l Schedule-Contral Utility

E—— '—ﬁm—w
Target 1 > Season Always > Normal day ! = !

Back Saveto PC ‘
Boclen Integer Real
Target 1 Default Value  OFF -« 0 00
Th e “uxn
means that
the item is
enabled. Season Always Always
3
Season Always * Season 1 ‘ ‘ Seazon 2 ‘ ‘ Seazon 3 ‘ ‘ Zeazon 4

© Holiday lb

© Holiday 2

~) Special day

l‘ Normal day
@ Nomnal day (Schedule 1 ) B Aprly

Schedule 1

[ Sunday
Maonday
Tuesday
Wed nesday
Thusday
Friday

[ Batorday

Zchedule 1

Schedule 2

Schedule 2

Schedule 4

Schedule 5
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3. Set the Schedule Period

After selecting "Schedule 1" in the step2 — (6), do the following steps.

(1) Check “01” to enable the setting for the No. 01 Time Period of the Schedule 1.
(A) Set up the time as the figure below, or the time which easily for testing.

(B) Set up the Boolean, Integer, Real variables to the values that you want to control, or follow

the setting in the figure below.
(2) Check “02” to enable the setting for the No. 02 Time Period, such as the step (1).

Each schedule can set up a max. of 15 Time Periods.

After completing the settings, click “Save and exit” to save and exit this window.

Schedule 1
Hour Finute To Hour Minute Boolean Titeger Feal

01: a - 30 - 12 + 0 - oN - 10 12.34
0z: 1z -~ 0O - 17 ~ 20 - O - 20 1547
[T Hs: 1] 1] 1] 1] (8133 1] 1]
[]04: 1] 1] 1] 1] OFF 1] 1]

[ 05: 1] 1] 1] 1] OFF 1] 1]

[ 0&: 1] 1] 1] 1] OFF 1] 1]

] 07: 1] 1] 1] 1] OFF o 1]

[ 08: 1] 1] 1] 1] OFF o 1]

[ 09: 1] 1] 1] 1] OFF 1] 1]

[ 10: 1] 1] 1] 1] OFF 1] 1]

[ 11: 1] 1] 1] 1] OFF 1] 1]

[ 12: 1] 1] 1] 1] OFF o 1]

o 13: 1] 1] 1] 1] OFF o 1]

[ 14: 1] 1] 1] 1] OFF 1] 1]

[ 15: 1] 1] 1] 1] OFF 1] 1]

4. Then, it will go back to the previous setting window as the figure below. And, the

on the screen means the season or schedule has been configured.
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[

a5 Schedule-Contral Utility Targ;t_zb Season Always > Mormal day ‘ — — - (= =nms
Back Save to PC ‘
Boolean Integer Feal
@ @ Target 1 DefaultVelue  OFF . 0 0o
Season Always Always
Season Alway@ “ ‘ Season | ‘ ‘ Season 2 ‘ ‘ Season 3 ‘ ‘ Season 4

The “*” means that item is configured.

) Holiday 1

@ Holiday 2

© Special day

® Normal day (Schedule Aply Sd‘”d”le@ -

Normal day

[ Sunday
Maonday
Tuealay
TWednesday
Thursday
Friday

[7] Baturday

Schedule 2

Schedule 2

Schedule 4

Schedule 5

5. “Default Value” (in the upper right) is for the default setting. If the current date is not found in any

Schedule setting or the date is found, however, its time period is not found in the related Schedule
1~ 5, the Target device will be controlled follow the “Default Value”. The “Default Value” in this
demo project is “Boolean: OFF, Integer: 0, Real: 0.0” .

Advantage of the Default Value:

Utilizing the "Default Value" can reduce the amount of the Periods setting in the Schedule 1 ~ 5.

Ex: The following example sets 5 Periods in the Schedule 1.

(1) 00:00 ~ 08:00
(2) 08:00 ~ 09:50
(3) 09:50 ~ 10:00
(4) 10:00 ~ 11:50
(5) 11:50 ~ 24:00

OFF 0 0.0
ON 0 0.0
OFF 0 0.0
ON 0 0.0
OFF 0 0.0

If utilize the "Default Value" as "OFF, 0, 0.0", the user just needs to set 2 Periods as below.

(1) 08:00 ~ 09:50
(2) 10:00 ~ 11:50

ON 0 0.0
ON 0 0.0

6. After completing all settings, click “Save to PC” to save a configuration file in PC.
(This demo uses “test1.txt”)
7. Click “Back” to return to set up other Targets. (This demo sets Target 1 only)
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17.4 Testing the “demo_schedule” Project

This section shows the way to implement the Win-GRAF project and schedule configuration in the
Win-GRAF PAC. Then testing the schedule control.

1. Download the “demo_schedule” project to the PAC by the Win-GRAF workbench.
(For more information, refer to Section 2.3.5)

2. Download the schedule configuration to the PAC by the Schedule-Control Utility.
(1) Click “Send to Controller”.
(2) Assign the PAC’s IP address (remember to fill in your PAC’s IP address)
Set a password (This demo uses “0”)
Check “Remember Password” can remember this password
Click “OK” to send the schedule setting to the PAC.
(3) If success, it will pop up a “Send file success” window.

Note: Before downloading the project, make sure the Schedule-Control Utility on PAC has been
activated. Moreover, add the \System_Disk\Win-GRAF\Schedule_in_PAC.exe path in the
Auto Execution page of the PAC Utility.

(= —v— B > R ‘ T i |
ol Schedule-Control Utility - [ E__-Xg‘ |

Save to PC SazdtoCon\uolle: Controller time synchronization Ogpen from PC ’ I Get from Controller ‘ Help-about
Title: Title ( 1 )
Target 1 * Target 2 Target 3
(n:" Controllerinfo L= = % ]
Target 4 IP: 19216875101 i [ = )
Password : @ @
[] Remember password — -
|| Sendfil i —
= — [ =y e SUCCess ]

Target 7 \ Target 8 ' a |

Target 10
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3. Test the Win-GRAF project:
Click “On Line” to connect the PAC by the Win-GRAF workbench, then open the “NewSpy1” window.
If the connection is fine, we can see variables - Target_01_xxx ~ Target_10_xxx are controlled
properly by the schedule configurations which is set by the “Schedule-Control Utility”.

The user may use the “Schedule-Control” Utility to modify the schedule configurations and then
download to the Win-GRAF PAC to see if those variables are controlled well.

Win Win-GRAF - demo_schedule El@

File Edit WView Insert Praject Tools ‘Window Help

AR AR Y A = I S AR F R R A= TR i

Workspace OO00 NewSpy1.spl *
[* demo_schedule [RUM] [ Mame | Wale “F Mame A Value | Type
[ Exception programs g Yearl 2017 oy Global variables -
[ Programs Manth1 7 Current_Fage 0 DINT
“HE] Main g+ Dayl 5 Day1 5 DINT
[ “Watch [for debugging) WeekDayl 3 Hour 10 DINT
R Soft Scope Hourl 10 Minute1 29 DINT =
= Initial values Mitwite 29 Manth 7 DINT
“Bd MewSpyl \’ Secondi | Second 39 DINT
#ia Einding Configisation Targetdl TRUE Target 01 BOOL  TRLE BOOL
0 Global defines Targetl2 Target_01_DINT 10 DINT
il Wariables Targetl3 Target_01_REAL 12.34 REAL
B Types Target_01_BOOL  TRLE Target 02 _BOOL BOOL
[ (&l Projects) Target_01_DINT 10 Target_02_DINT 0 DINT
Target_01_REAL 1234 Target 02 REAL 0.0 REAL
Target_0Z2_BOOL Target 03 BOOL BOOL
To_Page 0 Target_03_DINT 0 DINT
Target 02 DINT 0 Target 03 REAL 0.0 REAL
Target 02 REAL 0.0 Target 04 BOOL BOOL
Target_03 BOOL Target 04 DINT 0 DINT
Target 03 DINT O Target 04 REAL 0.0 REAL
Target_03_ REAL 0.0 Target_05 BOOL BOOL
Current_Page 0 Target_0&_DINT 0 oIMT
Target 05 REAL 0.0 REAL o
T — b il b
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17.5 Configurations of the Schedule-Control Utility

17.5.1 Address for each Target Variables

The Schedule-Control Utility can configure max. 10 Target ‘s schedule. Each Target contains one BOOL

variable, one DINT variable and one REAL variable.

To enable the schedule-control in the Win-GRAF PAC, first add a “Schedule” in the “1/0 boards”
windows (refer to Section 17.2). The user can declare all required variables in the “Variables” window,

and add these variables in the “Binding" window and then assign correct “Identifier” number 5001 ~
5030 (refer to Section 17.2 - Variable declaration). After downloading the Win-GRAF project to the PAC,
the scheduling will control these variables well.

Address Type Description Address Type Description
5001 BOOL 5016 BOOL
BOOL, DINT and REAL BOOL, DINT and REAL
5002 DINT variable controlled 5017 DINT variable controlled
by Target 1 by Target 6
5003 REAL 5018 REAL
5004 BOOL 5019 BOOL
BOOL, DINT and REAL BOOL, DINT and REAL
5005 DINT variable controlled 5020 DINT variable controlled
by Target 2 by Target 7
5006 REAL 5021 REAL
5007 BOOL 5022 BOOL
BOOL, DINT and REAL BOOL, DINT and REAL
5008 DINT variable controlled 5023 DINT variable controlled
by Target 3 by Target 8
5009 REAL 5024 REAL
5010 BOOL 5025 BOOL
BOOL, DINT and REAL BOOL, DINT and REAL
5011 DINT variable controlled 5026 DINT variable controlled
by Target 4 by Target 9
5012 REAL 5027 REAL
5013 BOOL 5028 BOOL
BOOL, DINT and REAL BOOL, DINT and REAL
5014 DINT variable controlled 5029 DINT variable controlled
by Target 5 by Target 10
5015 REAL 5030 REAL
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17.5.2 Target Configuration

Every Win-GRAF WinCE PAC can control maximum 10 “Target” (Target 1 to Target 10) devices. First,
execute the Schedule-Control Utility and click “New” to create a new configuration file, the Targets will
show as 10 buttons (See the figure below). The default Target names are “Target 1” ~ “Target 10”. One
Target can set up the schedules to fit different Seasons. The Target button will show a “*” to distinguish

it is enabled.

Addition to “New” a configuration file, the user can open an existing file in PC or get from the PAC.
New: Create a new file.
Open from PC: Open an exist configuration file from PC.
Get from Controller: Get an existing configuration file from PAC (required enter the PAC's IP and
password) and then to show on the PC.

| = S;dule—Contn;l Utilit

New Open from PC Get from Controller

o Schedule-Control Utility - TR R ————— | N
I Save 1o PC Send to Controller Controller time symehronization Open from PC l l Get from Controller l Help-ahout
Title: Title
Target 1 * Target 2 Target 3
Target 4 Target 5 Target 6
Target 7 Target 8 Target 9
Target 10

|

Change the Target Name to meet the needs of the field:

User can change the name of the Target, Season or other items to fit for the equipment at the
application field. Please create a text file named “Label_Name.txt” (as the figure below) and save it in
the same folder with the Schedule-Control Utility “Schedule_in_PC.exe” (e.g., D:\Schedule-Control\
Station1\Label_Name.txt).
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Notes for creating the file “Label_Name.txt"”:

1. If this file does not exist, the Target shows the default name (e.g., Target 1, Target 2).

2. In this file, change the target name (e.g., “ Factory ”, the prefix/suffix of spaces will be erased.) or the
name of other items (e.g., Season, Normal day, Holiday, Schedule, etc.) after the colon (" :").

3. The user can create and edit it by using MS Notepad or other editors, but must select the “Unicode”
format when saving it.

4. On the PAC, copy this file into the same folder with the Schedule_in_PAC.exe, i.e., \System_Disk\
Win-GRAF\.

T —
( label_name.txt - > EI@
8 == B|RO) B\BEREM

ERRAH)

| 2EwE
Targetl : Target 1 ;I_ . @
Target2 : Target 2 AN | , DA\Schedule-Caontrol\Stationl - | g | | = Stationl P |
Target3 : Target 3
Targetd : Target 4 EEEEN): label_name.txt .
Target5 : Target 5 EEEHT): [I?Iﬂ:(*.b:t) v]

Targetb : Target &
Target7 : Target 7
Target8 : Target 8 v HETHEE) EEE): [Uniccude k v] l ZE(S) l l HiE l
Target9 : Target 9 ¢

Targetl0 : Target 10
Season Always : Season Always
Season 1: Season 1
Season 2 : Season 2
Season 3 : Season 3

m

Season 4 : Season 4 ! Schedule-Control Utility =N =R~
Normal da\f’: Normal day I Save to PC ] Send to Controller Controller time synchromzation Open from PC llGetfmComrc]]er]
Holiday 1 : Holiday 1 Tile: Till
Holiday 2 : Holiday 2 Vs ~
Special day : Special day
Schedulel : Schedule 1
Schedule? : Schedule 2 Target 1 Target 2 Target 3
Schedule3 : Schedule 3
Scheduled : Schedule 4
Schedule5 : Schedule 5
1 Target 4 Target 5 Target 6
Target 7 Target 8 Target 9
Target 10
. J
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17.5.3 Season Configuration

Each “Target” (1 ~ 10) includes the “Season Always”, “Season 1”, “Season 2”, “Season 3” and “Season 4”
setting items. It is recommend to check "Season Always" that means to enable the year-round schedule.

The Searching Priority of Seasons:
1. PAC will first search the Season 4 (if it is enabled)
If found the current date in the Season 4, then do the Boolean/Integer/Real control.
2. If not found, then search the Season 3, Season 2..., at last search the Season 1.
3. If not found, then search the Season Always to do its control.
4. If not found the current date in this Target, then do the “Default Value” control.

a2 Schedule-Control Utility Target 1 » Season 4 > Ngogal day EI = @
‘ Back ‘ Sane o PO ‘ 2
Beolean Integer Real
Target 1 Default Value  OFF -« 0 0.0
Season 4 ['] Every year 20130601 9013Dec3l
AY
‘ Season Always ¥ ‘ ‘ Season | ‘ ‘ Season 2 ‘ ‘ Season 3 ‘ Season 4 ¥

Normal day

Schedule 1 *
fpply S v Schedule 2

@ Nomal day (Schedule 1 *)
[ Sonday

@ Holiday 1 Monday

Tuesday

Wednesday

") Special day Thursday Schedule 4
Friday
[ Saturday

Scheduls 3

© Holiday 2

Schedule 5

Season Setting:
Season 1 ~ 4 need to set its “Date Period”. After completing the settings, recommend to check the
“Every Year” option to apply the Date Period every years.

Note 1: The Date Periods of the 4 Seasons must not overlap.

Note 2: If the "Every Year" is checked, the system diagnoses the overlap of Month/Day only, not the
year. If the "Every Year" is not checked, it will diagnose the “From” Year/Month/Day should be
earlier than the “To” Year/Month/Day.
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15" Schedule-Control Utility Target 1 > Season 4 > Normal day IE' = @

‘ Back Save to PC ‘
Boolean Intezer Eeal
7 Target 1 Defoult Veluz  OFF . 0 04
7] Season 4 7| Every year Fom | Octf0l To | Deci
Season Alwaws ¥ ‘ ‘ Zeason | ‘ ‘ Season 2 ‘ ‘ Season 3 Season 4 *k

N\

Note: Unchecked the "Every Year" can modify the date periods, and take notice of the date order.

For example:

1. The Correct Setting:
User can check “Every Year”, so that the setting will be used for every year.

Season 1 01/01 ~03/31
Season 2 04/01 ~07/15
Season 3 07/16 ~09/30
Season 4 10/01~12/31

2. The Wrong Setting:
Because the Season 2 overlaps the date of Season 1 from 03/16 to 03/31.

Season 1 01/01 ~03/31
Season 2 03/16 ~ 07/15
Season 3 07/16 ~ 12/31
Season 4 Disabled

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 17-16




17.5.4 Normal Day / Holiday / Special Day Configuration

There are Normal day, Holiday 1, Holiday 2 and Special day in each Season. When enabling the setting,
users must choose a Schedule number (1 to 5) to apply the time settings.

Normal day The normal days are Monday to Friday.
Holiday 1 Normally set to Saturday and Sunday.
Holiday 2 In some workplace, there are different holidays, e.g., Wednesday.
Set the schedule for local holidays or the adjusted working-day.
Special Day E.g., Oct. 10, Jul. 4, Oct. 1, Dec. 25, etc.
A maximum of 50 days can be set per Season.

- = T — —— ﬁl.—[ﬂ
ol Schedule-Control Utility Target 1 = Season Always > Mormal day Eln'“
Back Save to PC l
Boolean Integer Feal
Target 1 Defoult Velue ~ OFF - 0 oo

Season 2

Season Always Always

Season Always ¥ ‘ Season 1 Season 3 Season 4

( \
Normal day
Low
* -

[ Sundaxr

) Holiday 1 Monday

© Holiday 2 b
Wednesday
Fridaxr
= .J

A. The Searching Priority of Normal Day / Holiday / Special Day:
The PAC will first search “Special day”. If the date is not found in this Special day setting, then
search “Holiday 2”, then “Holiday 1”7, and then “Normal day”.

B. Default Value for Boolean / Integer / Real:
Each Target must set the default value for the Boolean, Integer and Real variables. These default
values will be applied when the PAC cannot find any available “Date Period” or “Time Period” in the
enabled “Season” setting. Then the PAC follows the setting of the Default Value. Usually, the
Default Value of Boolean is set to be “OFF”, the Integer and Float value are set to be “0”. User can
set the different Default Value by the case.
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C. Date Setting for Normal day / Holiday 1 / Holiday 2:
Note that NO OVERLAP. For example,

The Correct Setting:

Normal day Monday, Tuesday, Wednesday, Thursday, Friday
Holiday 1 Sunday, Saturday
Holiday 2 Disabled

The Wrong Setting: (Because “Friday” overlaps in the setting of “Normal day” and “Holiday 2”.)

Normal day Monday, Tuesday, Wednesday, Thursday, Friday
Holiday 1 Saturday
Holiday 2 Sunday, Friday

D. Date Setting for Special Day:
The “Special day” is for special schedule, such as the special holidays or make-up workdays. Each
Season can set maximum 50 Special days. The searching priority of the “Special day” is higher than
the priority of Holiday 2 and Holiday 1 and Normal day. Each enabled “Special day” date must select
a Schedule number (1 ~ 5) to be applied.

Special day
o
- Mormmal day (Schedule 1 *) a
Holiday 1 Setting
Target 1 > Season Always > Spedial day

") Holiday 2 Alvrays

M A

o
© Soeider® | Colndr ETTa——

@ 4
2007E782 3
- T BT & Delete

£f = 1
3 4 5 8
9 10 11 12 13 14 3
6 17 18 19 20 21
23 24 25 26 27 28 2

30 31 1 2 3 4 3
S 20177777

‘ Confiom k ‘ ‘ Canel ‘
X Lpply

1 iz T 30177 Schedule 1 -
—0

A4dd & new date
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17.5.5 Schedule Configuration
Each Season can set up maximum 5 Schedules (Schedule 1~ 5), and each Schedule can set up maximum
15 Time Periods. The time unit is “minute”, in the range of “00:00 ~ 24:00”.

Season Always * ‘ ‘ Season | ‘ ‘ Season 2 ‘ ‘ Season 3 ‘ Season 4 ¥
I I
) r )
Sunday
© Holiday 1 Monday
-
) Holiday 2 e
Wedneslay
Friday
=
Schedule 1
} ] )
Hour binmiz To Hour blinute Boolean Integer Real
01: a - 30 12 ~ 0 - ON - 10 12.34
02: 13 -« 0 17 ~ 30 - ON - 20 25467
[ 03: a 0 0 1} CFF 1} 0
[ 04: 1] 0 0 1} OFF 1} 0
[ 05: ] 0 0 I} OFF I} 0
[ 06: a 0 0 i} OFF i} 0
[ 07: a 0 0 1} CFF 1} 0
[] o8: 1] 0 0 1} OFF 1} 0
[ 09: ] 0 0 I} OFF I} 0
[ 10: a 0 0 i} OFF i} 0
[ 11: a 0 0 i} OFF i} 0
[ 12: a 0 0 1} CFF 1} 0
13 1] 0 0 1} OFF 1} 0
[ 14: ] 0 0 I} OFF I} 0
[ 15: a 0 0 i} OFF i} 0
J

EX: The following setting is correct.

No. Time Period Boolean Integer Real
01 00:00 ~ 08:00 OFF 100 30
02 08:00 ~ 12:00 ON 150 255
03 12:00 ~ 13:00 OFF 120 27
04 13:00 ~ 17:00 ON 150 25.5
05 17:00 ~ 24:00 OFF 100 30
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The Searching Priority of Time Period:
The searching priority of the Time Period in the schedule is in the order from the largest number to the
smallest number.

For example, the following table shows five Time Periods settings .

No. Time Period Boolean Integer Real
01 00:00 ~ 08:00 OFF 100 30
02 08:00 ~ 12:00 ON 150 25.5
03 12:00 ~ 13:00 OFF 120 27
04 13:00~ 17:00 ON 150 25.5
05 17:00 ~ 24:00 OFF 100 30

1. The searching will in the order from No. 5 to No. 1 (05, 04, 03, 02, 01). If the Time Period
overlaps, the PAC will follow the larger number setting to control the schedule.
2. If the PAC cannot find the current time in any Time Period in the “15” ~ “01”, it follows the

setting of "Default Value".

( Schedule 1 ]
Copy from
Hour Minute Ta Hour Minute Boolean Integer Feal
S 0L A 1] -~ 0 - a -« 0 - OFF = oo 30
o] 02: + 0 - 12 - 0 - o - 150 255
J) 03 12 -+ 0 - 13 - 0 - OFF = 120 27
| 04: 13 + 0 - 17 -« 0 - oN - 150 255
o) 05 17 + 0 - 24 - 0 - QOFF - oo 30
0a: 1] 1] 1] 1] OFF 0 o
07: 1] 1] 1] 1] OFF 1] 1]
0a: 1] 1] 1] 1] OFF 1] 1]
0a: 1] 1] 1] 1] OFF 1] 1]
10: 0 1] 1] 0 OFF 1] 0
11: 1] 1] 1] 1] OFF 0 o
12: 1] 1] 1] 1] OFF 1] 1]
13 1] 1] 1] 1] OFF 1] 1]
14: 1] 1] 1] 1] OFF 1] 1]
15 @ |0 0 1] 0 OFF 0 1]
Save and et Cancel
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17.5.6 Save and Send the File to the PAC
After completing the configurations, please save and then send it to the PAC:

| ol Schedule-Control Utility
[‘ Save 1o PO l Send to Comtroller ] J Comtroller time symchonization Open from FC ‘ ‘ Gt from Controller ‘
. R 2
1. Click “Save to PC” to save the configuration file (“ *.txt ”).
od SEHE [==3e]
QQ | . DSchedule-Control\Stationl - | ‘f| | IFE Station] D |
ESZE - EENT HH - @
| schedulell txt

label_name txt
= u

ZEELM): |log files ¢ ta)
| zeoWw] | =s |
N\

~ BEEEN=

2. Click “Send to Controller” to send the configuration file to the linked PAC. Please assign the PAC IP
address and set up the password (default: 0). Check the “Remember password” can save the

password for speeding the next sending process.
l=[=2] = |

g Controller info

192.16875.101 @—»| PAC IP address

-

IP .

Pazgword . @
Eemember pagsword
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17.5.7 Time Synchronization

If the PAC has not synchronized the system time after working a long period (e.g. one year), the time
may be differ over 10 seconds to a few minutes. For the time synchronization of the controller, the
Schedule-Control Utility provides a function to set the PAC time from the PC.

‘ Controller time synchronization

X
Steps:

1. Your PC must connect to an Ethernet Switch and then to the Win-GRAF PAC by using
Ethernet cables.
2. Click “Controller Time Synchronization” button, and enter the current IP address of the PAC and

ot Schedule-Control Utility

£

Sae o PO

COrpen from PC ‘ ‘Gﬁtfromcont[o]ler ‘

‘ Send to Controller l

the password (defaults: 0).
3. Set a new date, hour, minute and second.
4. Click “Set new Controller time” button to set the new time to the PAC.

r it

o) Controller info = | = P

IF: 19216875101

Paszword : W

Remember passwornd

o' Controller time setting @
Hour Minute Second
Controller time : 017 7TH TH 11 45 20
Set new Controller ime - | 20175 7H 7H [El- 11 - % 0 -

| Set new Controller e |

X
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17.5.8 Schedule-Control Utility in PAC Site

The configuration process on the PAC side is similar as the process in the PC side, just a little bit different
on the screen. Please refer to Section 17.5.2 to 17.5.6.

1. Target Configuration:

Help-ahout Exit
: |T|t|e |
Target 1 * Target 2 Target 3
Target 4 Target 5 Target 6
Target 7 Target 8 Target 9
Target 10
2. Season Configuration:
edule-Contro arqge ea50n A 7 0 al da
Save and implement Help-about Exit
Target 1[v|enable oFF 8o 0.0
Season Always(v] Enable Aharays
Segzon A * Season 1 | Segson 2 | Segson 3 | Seazon 4 |

1 ]
Mormal day(v/| Enable
Marmal day (Schedule 1 *) [ | sunday
() Holiday 1 My
() Holiday 2 Tuesday
Wednesday
() Special day Thursday
[ |saturday

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 17-23



3. Special Day Configuration:

Always

Add a new date |

Clear all

| Save Setting

4. Schedule Configuration:

Period Mo, Hour  Minute ~ Hour Mlirite: Boolean Integer Real

or ¥ o Mo v Jiz v o M Jon M| [izaa ]
Start End { Boolean , Integer , Real )
01: 0 (OM, 10, )
Voz: 13:00 ~ 17:30 (0N, 20, 25.67

[ os: 00:00 ~ 00:00 (OFF,0,0)

[Jo4: 00:00 - 00:00 (OFF,0,0)

[ os: 00:00 - 00:00 (OFF, 0,0

[Jos: 00:00 ~ 00:00 (OFF,0,0)

o 00:00 - 00:00 (OFF, 0,0

[os: 00:00 ~ 00:00 (OFF,0,0)

oo 00:00 - 00:00 (OFF,0,0)

[]1o: 00:00 ~ 00:00 (OFF, 0,0

[]11: 00:00 ~ 00:00 (OFF,0,0)

[]1z: 00:00 - 00:00 (OFF, 0,0

[]1s: 00:00 ~ 00:00 (OFF,0,0)

14 00:00 ~ 00:00 (OFF,0,0)

[1s 00:00 ~ 00:00 (OFF,0,0)

| Save and exit |
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17.5.9 Using Schedule-Control in the eLogger HMI

elLogger is a free charge and an easy-to-use HMI software platform developed by ICP DAS. It can be used
to design the Local HMI and the Web Server HMI for remotely controlling the PAC through a web
browser on your PC or cell phone. All Win-GRAF PAC support eLogger HMI.

For instructions on eLogger HMI, visit the following web page for the Win-GRAF FAQ-018 and FAQ-019:

https://www.icpdas.com/en/fag/index.php?kind=273#840 > FAQ-018, FAQ-019

Win-GRAF Soft-Logic PAC

- Fl T -

No. Title Demo Project
019 How to Create an eLogger HMI and a Schedule-Control Application for a Win-GRAF PAC? H

018 How to Use Win-GRAF SoftLogic and eLogger HMI in the Win-GRAF PAC? f

You can download the sample program ("Demo_faq018_all. zip" or demo_faq019_all. zip) directly on
the Win-GRAF FAQ page, or in Win-GRAF-PAC-CD (\napdos\win-graf\demo_ project\), and then operate
and test the project according to the contents of the document.
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Chapter 18 Develop Your Own Function and Function Block

This section described how to use the Visual Studio 2008 development tool to produce a DLL file of your
own Function or Function Block. All the related demo files are included in the PAC’s CD-ROM, such as
the XP-8xx8-CE6, WP-8xx8, WP-8xx8-CE7, WP-5xx8-CE7, and VP-x2x8-CE7 PAC.

Related demo files:
CD-ROM : \napdos\Win-GRAF\demo-project\user_c_lib\
\demo_user_c: The VS 2008 project folder, can be used to build the “user_c.dll” file for your own
Function and Function Block. (Refer to Section 18.4)

.\user_c.dll : The pre-compiled DLL file - “user_c.dll” used for the Function (“bytes_to_long”)
and the Function Block (“long_to_bytes”) in this demo.
\wp_vp\user_c.dll : for WP-8xx8, WP-8xx8-CE7, VP-x2x8-CE7, and WP-5xx8-CE7.
\xpc\user_c.dll : for XP-8xx8-CE6.

\user :  The Win-GRAF Lib folder, including library files of the Function (“bytes_to_long”)
and the Function Block (“long_to_bytes”) in this demo. (Refer to Section 18.3)

Win-GRAF demo file:
CD-ROM : \napdos\Win-GRAF\demo-project\demo_user_c.zip

The standard shipments of ICP DAS Win-GRAF PAC do not include the “user_c.dll” file. If you want to add
your own Function and Function Block for working with the Win-GRAF logic, you must build a DLL file
and copy it to the same folder as the Win-GRAF driver on the PAC (i.e., \System_disk\Win-GRAF\).

After rebooting the PAC, the Win-GRAF driver will load that DLL file to support your Function and
Function Block.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 18-1



18.1 The Development Process of Your Own Function or Function Block

Create the development
environment

Create the
Function or Function Block

h 4

Programing the
Function or Function Block
logic

Test your own
Function or Function Block

Use VS 2008 and install
the correct SDK.
(Refer to Section 18.2)

Use Win-GRAF Library Manager
to generate the source code.
(Refer to Section 18.3)

Import the source code generated in
the previous step to the VS 2008
project to edit the logic.

(Refer to Section 18.4)

Create a Win-GRAF project that includes
your own Function or Function Block,
and download it to the Win-GRAF PAC.
(Refer to Section 18.5)
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18.2 Creating the Compiler Development Environment

Download the SDK (Software Development Kit):

The user can download the related SDK on the website:

1. For WinCE 7.0 PACs / ViewPACs
http://www.icpdas.com/en/download/show.php?num=2348

2. For WinCE 6.0 PACs
http://www.icpdas.com/en/download/show.php?num=2473

3. For WiInCE 5.0 PACs / ViewPACs
http://www.icpdas.com/en/download/show.php?num=2593

18.2.1 Install the SDK of the ViewPAC or the WinPAC
Note: Make sure your PC has been installed the Microsoft VS2008 before doing the following steps.

1. Double click the downloaded SDK file (e.g., pac270_sdk_20121015.msi) to install it to the VS2008.

LA

pac270_sdk_2012
1015.msi

2. Click the “Next” button.

[ Pac270 setup X

Welcome to the PAC270 Setup
Wizard

The Setup Wizard will install PAC270 on your computer, Click
Next to continue or Cancel to exit the Setup Wizard.

[ Cancel
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3. Choose the “Accept” radio button and then click the “Next” button.

(S5

This software will not set up on your computer unless you accept the terms of the agreement.
For your future reference, you may print the text of the agreement now using the PRINT
button or obtain the text from the 'MSFT_SDK_EULA_1033.rtf file after installation. You may
also receive a copy of this agreement by contacting the Microsoft subsidiary serving your
country, or write: Microsoft Sales Information Center, One Microsoft Way, Redmond WA
98052-6399.

END-USER LICENSE AGREEMENT FOR B

MICROSOFT SOFTWARE

MICROSOFT CUSTOM SOFTWARE DEVELOPMENT KIT FOR WINDOWS CE 5.0
(Referred to as the "Microsoft Custom SDK")

4 PAC270 License Agreement

End-User License Agreement

Be sure to carefully read and understand the following end-user license agreement,
and then indicate whether you accept or do not accept the terms of the agreement.

Press the PAGE DOWN key to see more text.
t; () Dedline

4. Click the “Next” button.

[ <Back | Mext >* [ cancel |
N\
) PAC270 Setup g - —

Customer Information

Please enter your customer information

User Name:
IEE_H

Organization:

5. Click the “Complete” but

ton.

) PAC270 Setup

Choose Setup Type
Choose the setup type that best suits your needs

Custom

Allows users to choose which program features will be installed
and where they will be installed. Recommended for advanced
users.

2
a

Complete
All program features pill be installed. (Requires most disk
space)

B
7
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6. Click the “Next” button.

r 3
) PAC270 - Destination Folders MMM 5

Destination Folders
Click Next to install to this folder, or dick Change to install to a different folder.

S Install PAC270 to:
_‘! C:\Program Files\Windows CE Tools\wce500\PAC270\

< Back J[ Next > R{ [ Cancel

7. Click the “Install” button to install the SDK.

#) PAC270 Setup "l-f_E-J

Ready to Install —
The Setup Wizard is ready to begin the Custom installation @

Click Install to begin the installation. If you want to review or change any of your
installation settings, dick Back. Click Cancel to exit the wizard.

| <Back J[Lnstall‘ [ cancel |

8. After completing the installation, click the “Finish” to quit the procedure.

[ PAC270 setup =X=)

@ Completing the PAC270 Setup
Wizard

Click the Finish button to exit the Setup Wizard.
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18.2.2 Install the SDK of the XPAC (XP-8xx7-CE6, XP-8xx7-Atom-CE6)
Note: Make sure your PC has been installed the Microsoft VS2008 before doing the following steps.

1. Double click the downloaded SDK file (e.g., pacsdk_ce_1.4.3_vs2008.msi) to install it to the VS2008.

L
ﬂg'\

pacsdk ce 143 v
s2008.msi

2. Other steps, refer to Section 18.2.1 — Step (2) to (8).
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18.3 Define Function or Function Block

18.3.1 Define Function Lib

This section presents a simple example of creating a library function - “bytes_to_long” that is used to
convert four bytes (0 ~ 255) to one long integer (32-bit Signed Integer).

To begin, follow these steps:
1. Click All Programs - Win-GRAF - Libraries - OEM from the Start menu as the figure below.
Note: If the Win-GRAF Workbench is opened, the user cannot add or edit Win-GRAF Library.

B WinGRAF _ [ OEM
Ar_ﬁ Google Chrome d g
@ ICPDAS 4
L"‘E] Outlook Express
@ Mozilla Firefox
- CR A @ Oper 18

mREEA® »

Wi Win-GRAF

2. Create a library group named "User" in order to easy maintenance and management.

F |
W Library Manager - Userl Open Library ﬁ |

File | Tools ‘Wizard Help

. ]
Open Library... < | AGH | Tupes sei \ ok
) 1 Arithmetic = 3
Use in SAMA Arrays

AS-interface
BACHet
Booleans
CAMbus
CAMopen
Clack.
Comparizohs
Conversionz
Counters
DHP3
Embedded HhI &

Select a library in the izt or enter a
name for creating a new library.

m

Exit

3. Select the "Function and FBs" tab and click the “New” button.

( Wk Library Manager - User o o= |

File Tools Wizard Help

Function and FBz | [#0s I Frofiles | A5 | T_','DIE!Sl

FRename...

Farameters | Description Delete

- Stare
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4. Enter the name and comment, and select the type as a Function and then click the “OK” button.

Mew item

i

Mame: bytesz_to_long

Comment:  Corvert 4 bytes to 1 long

10 Device
@ Function
() Function Bla
Frofile
Type

=0 e

5. Declare the prototype of this Function.

The user can declare parameters like this way - “variable name : data type;”, and refer to Appendix
A for the data type. The content between the "VAR_INPUT" and "END_VAR" are passed-in
parameters; the content between the "VAR_OUTPUT " and "END_VAR" is returned parameter.
After completing it, click “Store” to save. Then, click “Description” tab to add the technical notes for

this Function and then click “Store” to save.

Parameters Descriptinn|“

Delete

VEE_INFUT
Bytel @ U3INI;
Byted @ USINI;
Bytced_ : USINT;
Byted : USINI:
END VEE
VAR OUTEUT]
( o : DINT: )
END VER

- Stare

\J/
Rezet Chanhges

—ar
=

6. Click “Wizard” - “Function/Block Source Code” to generate the source code of this Function.

Wi Library Manager - User

File TDD|(["|.I"|J'TZErd | )halp
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7. Select “Windows DLL” and click “Copy” button to copy the source code.

Wizard - [.ﬂ_i-.]

£ bytes to_long - Source code [requires tvm.h include] */ -
#* Function =/

£ Brgumnent lizt <4

fdefine _P_BYTE1_ (TS _PTBYTENTSGET_DBDATAZPE aze]]+pargs[0]))
fdefine _P_BYTEZ_ [M[TS_PTBYTE)TSGET_DBDATAS(pE aze]l+pirgs[1])]
fdefine _P_BYTES_ (TS _PTBYTENTSGET_DBDATAZRE aze]l+pargs[2])]
fdefine _P_BYTE4_ (TS5 _PTEYTENTSGET_DBDATAZPE aze]l+pargs[3]))
fdefine _P_O [([TS_PTLONG)TSGET_DBDATAIZ(pE azell+pirgs[4]]]

/ handler =/

m

T5 WORD _ declpec(diexport] BYTES_TO_LOMG [
T5 WORD wCommand,
TSPTR_DE pBaze,
TS PTR pClazs,
TE_PTR plnst,
| { TE_PTWORD prgs]

awitch [wCommand]

caze TAFBCMD_ACTIMATE :
/M enter your code here... */
return 0L

caze TAFBCMD_ACCEPTCT :
/* daont change that =/
return 1L;

default :
return OL;

Implementation

Statically linked
@ indows DLL
Cloze
\ :;)
A

©)

8. Paste the source code into the text editor (e.g., Notepad) and save it as “bytes_to_long.c”.

A
'ﬁ}f‘.esj-&_long_gfgﬁ' S

BER =EE #DnO) BEV) REH

|F* byteg to long - Source code (requires t5vm.h include) */
¥ Function */

#inclode "stdafxz. k"

#inclode "thvm. h"

{¥ hroument liszt ¥/

#define _P_EVTEl  (*((T5_PTLONG)(TSGET_DEDATA32(pBase) )+phrgs[0]))
#define _P_BYTEZ  (*((T5_PTLONG)(TSGET_DEDATAZZ(pBasze) )+pires[1]))
#define _P_BYTE3  (*((T5_PTLONG )(TSGET_DBDATAZZ(pBaze) )+phres[2]))
#define _P_BYTE4  (*((T5_PTLONG)(TLGET_DBDATAZZ(pBaze))+plres[3]))
#define _P_Q  (*((T5_PTLONG)(T5GET_DEDATA32(pBase) )+phres[4]))

m
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18.3.2 Define Function Block Lib
This section uses the similar way as previously described to define the Win-GRAF library of the Function
Block (e.g., "long_to_bytes”) and then create a file of source code (e.g., "long_to_bytes.c").

1. Refer to the Previous Section to open "Library Manager" (All programs - Win-GRAF - Libraries -
OEM) and open the library group - "User", and then click “New” button to add a Function Block.

e —
W@Manager—mer =RECIH X
File Tools ‘izard Help

Function and FBs | 1403 I Prafiles I A5 I T_','DES|

i bytes_to_TongN¥ Cogvert 4 hodes 071 Tong #
)

Drezcription

- Stare

2. Enter the name and comment, and select the "Function Block” type and then click the “OK” button.
| New item F5)

== Y))

~

Marne: lotg_to_bytes

Caomment:  Cornvert 1 long to 4 bytes

10 Device

) Function

Profile

Type

3. Declare the prototype of this Function Block.
The user can declare parameters like this way - “variable name : data type;”, and refer to Appendix
A for the data type. The content between the "VAR_INPUT" and "END_VAR" is passed-in parameter;
the content between the "VAR_OUTPUT " and "END_VAR" are returned parameters.
After completing it, click “Store” to save. Then, click “Description” tab to add the technical notes for
this Function Block and then click “Store” to save.

Parameters DescriptiDn|k

VAR INPUT @ -
EIL Long Val_ : I.‘IINI;]

O_VEF]
VAR CUIEUT

Bytel_ : USINI:

Byted_ : USINI:

Byte3_ : USINI;

Byted @ USINI;
END VAR
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4. Click “Wizard” = “Function/Block Source Code” to generate the source code of this Function Block.

[ W& Library MWEI’ BRI )

File TDD|([WiZErd ])—Ielp
Function and F Function / Block Source Code.. K

Ebytes to_long (* Comvert 4 bortes to 1 long ) S Mew
g long to_bytes (* Convert 1 long to 4 brtes %)

Rename...

Parameters | Description Delete

5. Select “Windows DLL” and click “Copy” button to copy the source code.

[ Wizard L-L?-J

»

#* long_to_bytes - Source code [requires Bym.h include] =/
#* Function block =/

£ Brgument lizt =/

Hdefine _P_LONG_VAL_ [(TS_PTLONG)TSGET_DEDATA32(pE as=)l+piugsl0])
Hdsfine P BYTET_ [T _PTEYTE)TEGET_DBOATASREase]l+pdrgs[1])]
tdefine P BYTEZ [{(T5_PTEYTENTSGE T_DEDATASRE asell+pargs(2])]
Hdsfine P BYTES [4(TH_PTEYTEITEGE T_DEDATASRE ase]l+ptrgs[3)]
tdefine P BYTE4 [T _PTEYTENTEGE T_DEDATASRE asell+pargsf4])]

m

#* private block, data */

t{ypedef struct

T8 DwWORD dwData; # TODO: replace dwD ata by the items you need */
}_str FB_LOMG_TO_BYTES:

#* handler =/

T8 DwWORD _ declspec(dilesport) LOMG_TO_EYTES [
T8 WORD wCarmmmand,
TSFTR_DE pBase.
TS5 PTR pClazs,
T5_FTR plnst,
TS5 PTWORD pargs]

{
_str FB_LOMG_TO_BYTES “pData;

pData=[_str FBE_LOMWG_TO_BYTES *jplnst;
awitch [wCommand)

caze TBFECMD_ACTMATE :

Implementation
() Statically linked m
@ WindowxDLL\A Y
‘ 2 )
ke V 4 \

L

6. Paste the source code into the text editor (e.g., Notepad) and save it as “bytes_to_long.c”.

- —
g | long_to_bytes.c - == @E&J
= = =H(O) ERM =EH

¥include "stdafx. h" -
#include "tSvm.B"

{* long to bytes - Source code (requires thvm.h include) */
{* Function block *4

A

H¥ Aroument list */

#define P _LONGVAL  (*((T5_PTLONG)(TSGET DBDATAZZ(pEasze) ) 4pire={0]7)
#define _P_BYTEl  (*((T5_PTLONG)(TSGET_DEDATAZ2(pBaze) +phres[1]))
#detine P BYIEZ  (*((T5_PTLONG)(TSGET_DEDATA3Z(pBaze) H+phres[2]]))
#define _P_BYTE3  (*((T5_PTLONG(T5GET_DEDATA3Z(pBase) +phres[3]))
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18.4 Edit the Logic of the Function and Function Block

Note: Please make sure your PC has installed the Visual Studio 2008 and WinPAC/XPAC SDK before
operating the following steps.

1. As the figure below, copy these source code files of the Function and the Function Block (described
in Section 18.3) to the VS 2008 project folder on your PC. (Or, get the VS 2008 sample project
folder from the CD-ROM: \napdos\Win-GRAF\demo-project\user_c_lib\demo_user_c)

) L CAUsersyGradyDeslktoph TSBLOCKS\TSBLOCKS | 44 | | 55
2 PEEE: LD il
|| PAC270 (ARMVA4I)
|| XPacSDK_CE (x86) :

c] bytes_to_long.c Copy these source code files of the
I <] long_to_bytes.c Function and the Function Block to 1

— Feativett the VS 2008 project folder.

|n] resource.h

¢ stdafucpp

|n] stdafh

|| TSBLOCKS.APS

¢ TSBLOCKS cpp

&= TSBLOCKS rc

SA T5BLOCKS veproj

E—;I,T5BLGCKS.vcproj.GRADY-NBl.Grad}r.user
| [n] tsvm.h
i i

c— ERT 2 BEE S0 2014/10/21 T 0516 EITHE: 2014/8/18 F5 0240
i 3.05KB
- EEEEa————

2. Then, make sure your VS 2008 project settings are correct for your PAC.
(Note: the settings are different between different controllers.)
For WP-8xx8, WP-8xx8-CE7, VP-x2x8-CE7, and WP-5xx8-CE7, it must set to “PXA270 (ARMV4I)”.

@f TSBLOCKS - Microsoft Vlstial_St_Li;:l|E_{‘ﬁdrp_|n|strator)

File Edit WView Project Build Debug Data Tools Whware Test Analyze ‘Window Help

-G S| % @9~ &5 b Release @ m_license
| PACS0-ARMVA: ARMVAL Releas ~ | 8 B3| 42 4 -

310 87| R oo | G 7 b | Tableview: | 5, |22 B (@ ad) s RA
Y T ES N I T I -

Solution EXD|DFEF - TSBLOCKS > 0 x - EJEE‘S_'-'DJDHQ-C|’T5BLOCK&cpprstdabLh]/Iong_to_byte&c]
| & | E &
L: Solution 'TSBLOCKS' (1 project)
&~ 24 TSBLOCKS

- [£% Header Files

-

(Global Scope) -

|:||,ﬁ‘$ bytes_to_long - Source code (requires tSvm.h include) */
/% Function #/
Finclude "stdafy R

~
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For XP-8xx8-CE6, it must set to "XPacSDK (x86)".

& TSBLOCKS - Microsoft Vlsgal_swlo (Administrator) _ . S—

File Edit Wiew Project Build Debug Data Tools VMware Test Analyze Window Hel

| XPacSDK_CE x86 Device v | & B[4z s
P aER R e

Gl 7 ab|Tablevien- |G B H @3 0 d=saAda@k
FrEBEM D e M= &I u e @ 5E(E 2| Hex %] @3-
Solution Explorer - TSBLOCKS ~ 0 x /E,(_tES_tOJDnQ-CI’T5BLDCKS_cpp]"stdafx_h]"Iong_to_byles_c]
|2 E &
[; Solution TSBLOCKS' (1 project) -
& (3 TSBLOCKS
=~ |5 Header Files
. i |n] resource.h

(Global Scope) -

E||.-’* bytes_to_long - Source code (requires tSvm.h include) */
/* Function */

#include "stdafx.h™

#include "tSwvm.h"

m

Here, we will add C source files of the Function and Function Block to the VS 2008 project. Mouse
right-click on the "Source Files" folder and click “Add” - “Existing Item...”, select the previously
copied C source files and click the “Add” button.

|_ E:'j (Global Scope)
& B mesouce s -7
- T Ty
g :D}“tESE Add » |_—_]‘ New Iter... EE
&7 lon % R e S d
g B |4 esnoren g
M | @» Add Existing Item - TSBLOCKS 1 & |
Output > OO [l » TSBLOCKS » TSBLOCKS » BN ES £
Show output from: \ n—d —_— - —— —
Vhware Yirtual Deb % ‘ L 7
—| == L = Ay -
|) PAC270 (ARMVAD) 2014/10/3 T 0341 BEZH®
|| XPacSDK_CE (x86) 2014/8/18 TF 0310 EBEEH®
| | TSBLOCKS.APS 2014/9/9 T4 03:02 APS BE 29 KB
2] bytes_to_long c 2014/10/21 F505.. C Source 2 KB
2] long_to_bytes.c 2014/10/21 F5F 05... C Source 2KB =
|n] resource.h /819 F5F 11:33 C/C++ Header 1KB
A/8/18 T 02:25 C/C++ Header 2KB
onEx : - 2014/9/4 TS 12:28  C/C++ Header 9 KB
PR 2014/8/18 T4 02:25 C++ Source 1KB
& [ Header Files - 2014/10/9 F& 0527 C++ Source zkg L
- - [n] resourceh 2014/9/9 F5 03:02  Resource Script 3KB
- 0] stdafich o] 2014/10/16 FF 11.. VC++ Project 11 KB
[h] tSvm.h _. o i
i) [ Resource Files LM "long_to_bytesc” "bytes to_longe’ v | AllFiles (£%) -|
EI |= Source Files [ daa ‘4 LB ]
W] e to long.c 3 7 ) :
2 long_to_bytes.c @

. .. & TSBLOCKS.cpp
‘o || ReadMetxt

cSolut.. |@CI355... |Eprop... |Reso... |
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18.4.1 Edit the “T5BLOCKS.cpp”

Fill out your “libinfo” and “libVer” information in the “T5BLOCKS.cpp” file. The information will show on
the Win-GRAF driver dialog on the PAC (as the figure below).

Solution Explorer - Solution 'T3B... -

2| E &

[ Solution 'TSBLOCKS' (1 project)
& (34 TSBLOCKS

E| |7 Header Files

.. |n] resource.h

] stdafh

] t5vrm.h

= & Resource Files

‘.. 2 TSBLOCKS.rc
- & Source Files

: bytes_to_long.c
long_to_bytes.c
¢ stdafwcpp

&3 TSBLOCKS.cpp

I x resource.h | bytes_to_long.c( TSBLOCKS.cpp )stdafich

—~
(Global Scope)

=5 TSBLOCKS.cpp

I,

Defines the entry point g
.'I.
#include "stdafx.h"

#define DLL_API _ declspec(dllexport)

ff Please ¥ill out your own informations.

.'I..'I.
LPCTSTR libinfo
LPCTSTR libver

.'I .'I

_T{"Add Your DLL informati
_T{"Add DLL version here."

"
Lal

| ReadMetudt

g solut.. [ Class... [ F,Prop.

Win-GRAF-XP-8xx8-ATOM-CE6 0K

XP-2xx8-ATOM-CEE driver Version 1.01 , Aug.07,2014 build 7
This product is licensed.
Project: demo_rdn_1, Extra_port: None

Elapsed time : 0. 0: 1:14
Add DLL version here.
Add Your DLL information here.

If you have some operations to process when a new Win-GRAF project starts or stops. Please edit the
“Project_Begin” and “Project_End” functions in the “T5BLOCKS.cpp” file.

Solution Explorer - Solution T5E... ~ 1 X resource.h ]"bytes_to_longé T5B|-0‘CK5-CPPE Ytdafih | “long_to_bytes.c |

2 E K
(5 Solution TSBLOCKS' (1 project)
5 (57 TSBLOCKS
5 [E Header Files
. [n] resource.h
] stdafxh

(Global
L

1

et

—————
Scope)

o DLL_API BOOL TS5Blocks_IsValid (woid)

return TRUE;

i |h] tSWMLH
= (¥ Resource Files '
i (2 TSBLOCKS.rc

~

1
= Lj Source Files
. & bytes_to_long.c
¢ long_to_bytes.c b

- & stdafx.cpp
. 6] TSBLOCKS.cpp

f/f This is an example of an exported function.
o DLL_API woid Project_Begin(wvoid)

@ DLL_API woid Project_End(woid)

FfPut you code in the below

f#This function will be called cne time when a project starts.

FfPut you code in the below
f#This function will be called cne time when a project stcpi;//

i
|| ReadMe.tut
H
g Solut... B Class_ [T Prop [@Reso_ ||| _pyy
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18.4.2 Edit the Logic of the Function (In this example is “bytes_to_long. c”)

First, add your logical expression for this Function in the switch case statement —"T5FBCMD_ACTIVE".

22| E K

Solution Explorer - Solution 'T5B.. » I X

T~
 resource { bytes_to lona.c )rseLOCKS cpp| stdafich | long.i

CoeS—

(Global Scope)

[ Solution TSBLOCKS' (1 project)
= 24 T3BLOCKS
o [ Header Files
.. [n] resource.h
.. [n] stdafih
... [n] tsvm.h
= [ Resource Files
.. [ TSBLOCKS.rc
= & Source Files
... ¢4 bytes_to_long.c
. & long_to_bytes.c
... & stdafcpp
... & TSBLOCKS.cpp
..... | ReadMet«

L;* handler */

T5_WORD wCommand,
TSPTR_DE pBase,
T5_PTR pClass,
T5_PTR pInst,
5| T5_PTWORD pArgs)
i
switch (wCommand)
{

TS_DWORD _ declspec{dllexport) [ais=mypelisllld (

/~ case TSFBCMD_ACTIVATE :

/* enter your code here...
_P_Q=8;

_P Q |= _P_BYTE4_ << 24;
_P_Q |= _P_BYTE3_ << 18;
_P_Q |= _P_BYTEZ_ << 8;
_P_Q |= _P_BYTELl_ << @&;

\ return 8L;

*f

g Solut.. |@CI555... |Eprnp... |Resc+... ‘

case TSFBCMD_ACCEPTCT
f* _dont chanee that *=7

Then, add this Function name (e.g., “BYTES_TO_LONG”) into the switch case statement of the

"T5Blocks_GetBlockName" functions in the “T5BLOCKS.cpp” file.

Note: The number of the case label (e.g., case 1) must start from "1" and continue with contiguous

numbers.

Solution Explorer - Solution ‘'T3E... » 0 X

2| 2| E S

S ——
resource.h ]/bﬁes_to_long_(ﬁﬂlﬂﬂ(s-mtdafx_h |"long_to_bytes.c |

[od Solution 'TSBLOCKS' (1 project)
= (54 T3BLOCKS

= [ Header Files
.. [n] resourceh
.. [n] stdafih
... [n] tsvm.h
= [ Resource Files
... Za TSBLOCKS.rc
= |5 Source Files
. &4 bytes_to_long.c
... &1 long_to_bytes.c
... € stdafx.cpp
.. & TSBLOCKS.cpp

NS —

(Global Scope)

L
B DLL_API void Project_End{wvoid)

i
J—] JfPut you code in the below

b

- J/This function will be called one time when a project 2

switch (dwIndex)
1l

case 1 : return L"BYTES_TO_LONG™;

1

return NULL;

(ﬂ)LL_ﬁF‘I LPCTSTR TSBlocks_GetBlockName (DWORD dendex]\
i

/* should continue with cw.guuus numbers... */

J
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18.4.3 Edit the Logic of the Function Block (In this example is “long_to_bytes.c” )

typedef struct
i

TS5_DWORD dwData; /*
¥ _str_FB_LONG_TO_BYTES;

TODO:

replace dwData by the items wou need */

TS_DWORD _ declspec{dllexport) LONG_TO_BYTES ﬂ

X

T5_WORD wCommand,
TSPTR_DE pEBase,
T5_PTR pClass,
T5_PTR pInst,

TS5_PTWORD pargs)

Each used Function Block in the Win-GRAF
project has distributed a “private
structure”memory for users to use.

_str_FB_LONG_TO_BYTES *pData;

phata = (_str_FB_LONG_TO_BYTES *)pInst;

switch (wCommand)

{

case TSFBCMD_ACTIVATE
/* activates the function block */
J* enter vour code here... ¥/
_P_BYTEL = P LONG_VAL & BxFF:
_P_BYTEZ_ = (_P_LOMG VAL > 8) & @xFF;
_P_BYTE3_ = (_P_LONG_VAL 3> 16) & @xFF;
_P_BYTE4 = (_P_LONG_ VAL >> 24) & @xFF;
return eL;

case TSFBCMD_INITINSTANCE
J* initialize private data */
J/* enter vour code here... ¥/
return aL;

case TSFBCMD_EXITINSTANCE
/* release private data */
/* enter your code here... */
return 8L;

case TSFECMD_HOTRESTART
/* actuate private data for hot restart */
f* enter your code here... ¥/
return éL;

case TSFBCMD_SIZECQFINSTAMNCE
/* dont change that */

e

e

D

Doing expressions in each Cycle.

It used to initialize the “private
structure” when the project starts.

It used to close the “private
structure” when the project stops.

Update data in the “private structure”
memory when the project hot re-tarts
or on-line change.

return (TS_DWORD)sizeof{_str_FB_LONG_TO_BYTES);

case TSFECMD_ACCEPTCT
f* dont change that */
return 1L;

default
return 8L;
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Finally, remember to add the Function Block name (e.g., “LONG_TO_ BYTES”) into the switch case
statement of the "T5Blocks_GetBlockName" functions in the “T5BLOCKS.cpp” file.

resource.h | bytes_to_long.c | TSBLOC K&cpp]’stdaﬁm

(Global Scope)

Solution Explorer - Solution 'T5B... » 0 X

= & E S
m Solution 'TSBLOCKS' (1 project)
= (54 TSBLOCKS
- (i Header Files
[n] resource.h
[n] stdafich
i |h] tSvm.h
- [ Resource Files
... [ TSBLOCKS.rc
- [ Source Files
... & bytes to_long.c
& long_to_bytes.c
... & stdafcpp
.. ©f TSBLOCKS.cpp
ReadMe.txt

TeSe—

Note: The number of the case label (e.g., case 1) must start from "1" and continue with cd

numbers.

Solution Explorer - Solution 'TSB.. » O X

=3 Ea

m Solution 'TSBLOCKS' (1 project)

=- (53 TSBLOCKS

- £ Header Files

.. [n] resource.h

|n] stdafih

i |h] tSWMLR

B [ Resource Files

.. & TSBLOCKS.rc

B [ Source Files

... &4 bytes_to_long.c
¢ long_to_bytes.c
¢ stdaf.cpp

- & TSBLOCKS cpp
ReadiMe bt
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TS5_DWORD dwData; /* TODO: replace dwData by the items you need */

l {
} _str_FB_LONG_TO _BYTES;

B

handler */

T5_DWORD __ declspec({dllexport LONG_TO_BYTES)(
T5_WORD wCommand,

TSPTR_DE pBase,
T5_PTR pClass,
T5_PTR pInst,
T5_PTWORD pArgs)

_str_FB_LONG_TO_BYTES *pData;

pData = (_str_FB_LONG_TO_BYTES *)pInst;
switch (wCommand)
{
case TSFBECMD_ACTIVATE
/* activates the function block *f
/* enter your code here... */

P
resource.h rbytes_to_longﬂg T5BLOCKS.cpp| Jtdafich | long_tofbytes.c |

(Global Scope)

e

/

é S/Put you code in the below
= S/This function will be called one time whef a project stops.
}
EDLL_API LPCTSTR T5Blocks_GetBlockMame (DWORD/ dwIndex)
i
switch (dwIndex)
i
case 1 : return LB
case 2 : return
J* should contints )
T
return NULL;
H

= LPCTSTR DLL_API GetLibInfo(LPCTSTR *info)
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18.4.4 Trying to Compile the Project
1. Click "Build" > "Build Solution" to generate a DLL file.

2% TSBELOCKS - Microsoft Visual Studio (Administrator)

File Edit WView Project | Build | Debug Data Tools VMware Test Analyze Window
A -iE S % Build Solution \a F7 ke~ XPacSDK_CE (x86)
on

. — Deploy Solution | A
gt 5| R oz | . =l MIEEN
. % @ & Clean Solution o=
i & 1| o 52 = == | Hex [ |
S;{ztin: Explorer 50|Iuti:n ?II'I Bulld TSBLOCKS | T3BLOCKS | |
_ : - £ tdafh

_ Rebuild TSBLOCKS = -

= @ [E & '
- Deploy TSBLOCKS

[ Solution 'TSBLOCKS' (1 pr . :

R Clean TSBLOCKS in the below

2. After a successful compilation, copy the “USER_C.dIl” file to the path "\System_disk\Win-GRAF\" in
your PAC, and then reboot it.

@C/v| || C\Users\Grady\Desktop\TSBLOCKS\TSBLOCKS\XPacSDK_CE (x86)\Release 4|2

£ a5 v [N OpenwithKUSOEXIFViewer Ry ==H

] Sk
S e

2# EHE i)
#] TSBLOCKS.obj 2014/10/22 T4 05.. ObjectFile
(1] TSBELOCKS.pch 2014/9/9 T 06:38  Precompile
i TSBLOCKS. pdb 2014/10/22 T4 05.. PDBEE

TSELOCKS rec 2014/10/9 FF04:25 Compiled|
| USER_C.dll 2014/10/22 T4 05.. ERARZE
W] USER_C.pch 2014/10/9 FF 04:24  Precompile
ﬂvc&ﬂ.idb 2014/10/22 75 05.. DB EE
|®| vca0.pdb 2014/10/22 T 05... PDBEE

USER_Cdll {£czBE8: 2014/10/22 F5 05:21 ETHE: 2014/10/9 F5 05:28
EHEALER 7/ 5.50 KB

ey .
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18.5 Test your own Function and Function Block

1. Copy the "user_c.dll" file to the same folder as the Win-GRAF driver (i.e., \System_disk\Win-GRAF\)
on the PAC by using FTP. And, reboot the PAC.

If a proper DLL file is detected by the Win-GRAF Driver, its dialog will show as below.

Win-GRAF-XP-8xx8-ATOM-CE6 OK|

XP-8xx8-ATOM-CES driver Version 1.01 , Aug.07,2014 build 7

This product is licensed.
Project: demo_rdn_1, Extra_port: None

Elapsed time : 0. 0: 1:14
Add DLL version here,
Add Your DLL information here.

2. Open the Win-GRAF project that includes your own Function and Function Block, and then compiles
and download this project to the Win-GRAF PAC.

In addition, there are some available files in the Win-GRAF PAC’s CD-ROM for users to test.

(1) WP-8xx8, WP-9x28-CE7, WP-8xx8-CE7, VP-x2x8-CE7 and WP-5xx8-CE7:
\napdos\Win-GRAF\demo-project\user_c_lib\wp_vp\user_c.dll

(2) XP-8xx8-CE®6:
\napdos\Win-GRAF\demo-project\user_c_lib\xpc\user_c.dll

(3) Copy the Win-GRAF Library folder -"User" to the following path on your PC.
C:\Win-GRAF\DATA\HWDEF\

(4) Open the Win-GRAF sample project —"demo_user_c.zip”, and then compiles and download this

project to the Win-GRAF PAC. (Refer to Section 13.1 to open the Win-GRAF project from a zip).
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Chapter 19 Using 3G Modules - I-8212W-3GWA

Note:

1. Due to the product certification issue, the 1-8212W-3GWA module can sales in certain areas. Please
contact our agents for more information.

2. There is one another 3G Solution, that is, the user can buy a 3G Router come with a SIM card. By this
way, the Win-GRAF PAC can also connect to the Internet via the 3G network.

Sending back the collected data to the control center is necessary in some application. However, there
may be no cable can reach the field or the cost of the network wiring is too expensive. ICP DAS released
the “Win-GRAF PAC + 1-8212W-3GWA” solution for such applications. Designers can collect I/O data or
other application data by program a PLC application (Ladder, ST, Function block, etc.) with Win-GRAF
software. Using the device — “I-8212W-3GWA” (insert the SIM card inside that has registered the 3G/2G
service from the Telecom Company) to connect Internet by dial-up 3G/2G, then the PLC can send TCP
data to the center.

3G/2G Wireless Application

1-8212W-3GWA (3G/2G) + SIM card

SMS
Yo,
%,

PG e

B N N2
File N _
: o 875 Ol
Data .. -

Control Center
(WG-Communication Server)

The following Win-GRAF driver version supports the dial-up 3G/2G access with the 1-8212W-3GWA.
XP-8xx8-CE6 : 1.03 or later WP-8xx8 : 1.05 or later ~ VP-x2x8-CE7 : 1.01 or later

If the Win-GRAF driver version of your PAC is older than the above listed version, please visit the
https://www.icpdas.com/en/download/show.php?num=695 to download the newer driver.

1-8212W-3GWA: http://www.icpdas.com/en/product/I-8212W-3GWA
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19.1 Hardware Installation

The 1-8212W-3GWA supports 3G/2G wireless communication. Insert the 3G SIM card (that registered
the 3G/2G function from the Telecom Company) into the “SIM card” socket of this 3G/2G module and
make sure the antenna has installed well.

If your PAC is XP-8xx8-CE6, plug the 1-8212W-3GWA in its slot 1.
(I.e., the leftmost 1/0 slot of the XPAC).
If your PAC is WP-8xx8 or VP-x238-CE7, please plug the I-8212W-3GWA in its slot 0.
(I.e., the leftmost 1/0 slot of the WinPAC. The slot number of ViewPAC is shown on the back).

Then power on the PAC and run PAC Utility (for example, run “XPAC_Utility” for the XPAC) to set up the
“COM®6” port of the I-8212W-3GWA. Remember to run “File > Save and Reboot” once to save the
settings.

The user can find out the PAC Utility on the desktop or the PAC folder (e.g., \System_Disk\Tools\
XPAC_Utility), or download the Utility on FTP:

For WinCE 6.0 XPACs:
http://www.icpdas.com/en/download/show.php?num=2488
For WinCE 7.0 PACs / ViewPACs:
http://www.icpdas.com/en/download/show.php?num=2083

XPAC_Utility:

@/ XPAC Utility [1.2.0.0] _|
- File Help

i \ """" [Nemn:urk IDevice Infor mation IAut:n Executian IRDtary Execution | Multi-I0 Modulas |E-ackplane Cal 4 | r |

y8# Y IO Moules for

(3F Multi-Serial Port Serics The 3G module must be
Multi-I0 Modules - | plugged into the leftmost
This tab can show each MUlt-ID Modules' Ports on this slot of the PAC. And, the
device. COM port number is start

There are several kinds of multi-IO module such as o
8114, A144, 8142, and 8112, from “6”.
If you have to use these multi-I0 ports, please use the

port name which show |eft, .\

Select COM Part Type: () USE MSa/B/C/Dx | @ USE COMy, Start COM Port number D

Select order type: () Sequence order | @ Slot order (Original)

Set
fnote: The minimum value should more than &) K
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WinPAC_Utility:

WinPAC Utility [2.1.0.6]
File Help Configuration

IEﬂﬁemet Seftings l Metwaork Settings l Systern Inforration l Autn Execution [: Multi-serial port wizard g 4 | 4

ity

Slot 0:

Slot 1:

Slot 23

Slot 3:

Slot 4:

Slot 5:

Slot 5:

Slot 7:

=B Sloto
8212-3G * COME
Bk com7

@ Driver enabled
e Driver disabled

UL

() Sequence orde

Slot scan (Refresh) Stepz:

Step3: Go to "File" —>"Save and Reboot" to enable driver

Install driver iapply to I-5112/51 1451 42/5144 series modules )

Stepl: Port number assigned according to

r {®) Slot order (Fixed order)

[ USE Msamskx
USE COMx

Start Port nurmber IZ'

Tabja[wle[r[t]¥Juli]o]p

Input Panel I— e

m N FEE=CR RN E

ES((1]2]3]4]5]6]7(8]0]0]-|=]|@] '~ = €
| []]

| C
culai] " [\] L4t

caPlas[d]f]a[n]i[k[I]:;]"
shift] z v[b[nm[,[.[/]+
I

{—I—}

Finally, run “File > Save and Reboot” in the PAC Utility.

XPAC Utility [1.2.0.0]
S0 Help

Save and Reboot
Reboot

Restore Lty D
Exit

efault Settings
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19.2 Software Installation

Please check the Win-GRAF driver version for your PAC is the correct version that listed in the Section 19
(P19-1). If not, update it.

19.2.1 Install the I-8212W-3GWA (or 1-8213-3GWA) Driver
Note: Plugthe I-8212W-3GWA into the 1/0 slot0 of the WinPAC or ViewPAC.
In addition, plug it into the 1/0 slotl of the XP-8xx8-CE6.

Double-click the “icpdas_i-821xw_com6_vx.xx.cab” file in the path of Win-GRAF PAC -
\System_Disk\Win-GRAF\ to install the I-8212W-3GWA driver if the PAC is the XP-8xx8-CE6, WP-8xx8 or
VP-x238-CE7.

Address |\System_Disk\win-GRAF

| Marme Size | Type

' sofgrafy File Falder
dial_up_rnet_win_graf.di 4B Application Extension
Cdial_up_utility _win_graf.exe 27.5KBE  Application

11.5KB  Application Extension
1.15KE CAE File

[B¥icpdas_i-82 1w _come_v1,00,cab :

After completing the installation, remember to open the XPAC Utility (or WinPAC Utility, ViewPAC
Utility) and run “File > Save and Reboot” to save the settings, then the PAC will restart automatically
once.

(In the below figure, we use XP-8xx8-CE6 as a sample, select “Manual Save To Flash” and then run “File >
Save and Reboot”).

¥PAC Utility [1.2.0.0]

¥=0 Help

|
Dnfig INetwcurk IDevice Infor mation IAub:u Execution I Rotary Exsl 1 I 4

Save and Reboot
Reboot

Restore Utility Mefault Settings Welcome 1o use XPAC Utility

, This tool will help you easy to
it use ¥PAC CE series.

Task Bar setting:
[T &wuto Hide
[ always On Tap

HIVE Registry:

L??—j ‘X-P A-C “;INCE SﬁI‘lﬁ'i () suto Save To Flash Default)
. @ Maunal Save To Flash
Backplane Battery [ EnahleMyitorun in plugging USE Disk
Batteryl : OK Batteryz : Ok
Configure the synchronization with a time server | Configure |
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19.2.2 Configure the 3G/2G Dial-up Parameters

At first, get into the “Network and Dial-up Connections” and then run “Make New Connection” on the
PAC.

.Ij Priograrns r

Favorites r .
veFe # P
i Docurments # b L
g Settings [F Contral Panel Make Mew PCI- PCI-

we\glg=mawigk FETCESE1 FETCESEZ
@ Help a Metwark and Dial-up Connections \
o, Taskbar and Start Menu.,..

| |'¢_-,Netwurk Connections

Select “Dial-Up Connection” and type an English name (e.g., “3G”, it allows to contain the numbers 0 to
9) and then click the “Next” button. Then, Select the modem - “ICPDAS I-821xW COM®6:” and click the
“Configure ...” button.

Make New Connection Modem
Type a name for the connection: 3
) E}l 3G
[L "l (e
Select a modem:
Select the connection type: | EIAE TR s C oG vy
@) Dial-Up Connection

N
{ ) Direct Cannectian Eﬂﬂﬁgurﬂ‘-- |

(O virtual private Network (PPTP) | ICP/IP Settings... | Security Settings... |’
() Virtual Private Metwork (L2TP)

() PPP aver Ethernet [PPPOE]

| <Back || uext@ . <Back | Next> |

N\

In the “Port Settings” tab, select “Baud Rate” as “115200”, “Data Bits” as “8”, “Parity” as “None”,

4

“Stop Bits” as “1” and “Flow Control” as “None”.

Device Properties
 Part settings Dral options
c~————— .
_ _ _ -Connection Preferences i
n E?irrll_égljmal {user supplies dial Baud Rate |1152EIEI E
N
Data Bits a N
Terminals - I EI
u Use terminal window Barity IN':'”E EI
before dialing Stop Bits Il EI
] s termninal window after
dialing Flow Control
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Then, click “Call Options” tab to set up the “Extra Settings” (the settings depend on each of the Telecom
Company). For example, the settings provided by a Telecom Company in Taiwan is
+CGDCONT=1,"”IP”,”INTERNET”

and a Telecom Company in China is
+CGDCONT=1,”IP”,”CMNET”

This configuration includes the 3G/2G APN (Access Point Name), please contact your SIM card provider

(Telecom Company), to get the settings, or you can also visit the web to search the word “3G/2G APN”
to find the settings.

Device Properties Eﬂ
CaII Options |

Call Setup
Cancel the call if not connected within 120 seconds
Wait for dial tone before dialing

Wait for credit card tone |0 seconds

Must fit the setting provided by the
Telecom Company. Or you may Google

Extra Settings (special modem commands may be s §earch for A’PN Settings”. (This example
I+CGDCONT= LI TNTERMET" is for Taiwan’s some Telecom Company.)

This part is APN. [-LE] 11:25 am ,L,-.;}|_»_->i

Then get into the “TCP/IP Settings ...” dialog box and follow the same settings as below.

-
_I_.-‘?l 3G

S G—— TCP{IP Settings 0K

Ganeral Drame Servers

Config -‘,:T

TCPfIP Settings.ﬁﬁe_curity Sett se server-assigned IP address
C 1 1 1 1

TCPfIP Settings
| | Use Slip

——
C : General (Mame Servers |)
[w))lUse software compression -

; IUse [P header compression ‘i‘] 7 3G

HCPDAS [-52

33

| = Back || i [

se server-assigned addresses
DMS:
At DS
wine: [ |
sewms: | |

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 19-6



Then get into the “Security Settings” dialog box and follow the same settings as below. Afterward, type
the phone number for 3G/2G dial-up, and it must fit for the number provided by Telecom Company, and
then click “Finish”.

Modem

H_PDAS I-

Configure...

TCP/IP Settings... | Security Settings... |

aN

Security Settings Em
Advanced Security Settings ]

L

[ ] Use Data encryption

Logon security:

[ Use Extensible Authentication Protocol (EAP Modem
MOS-Challenge
| g 3 L.Ji1 3G
|_H

[v|Unencrypted password (PAP) Selzict @ rime s

[v/IChallenge Handshake Authentication Pratocol (CHAP |ICF'D’E‘5 [-821:00 COMB: ﬂ
[ Microsaft CHAP (MS-CHAR)
[ |Microsoft CHAP Wersion 2 (MS-CHAP w2

Configure...

TCPfIP Settings... | Security Settings...:

Phone Number = Back | Next }kl

-
i‘i 3G

Countryfregion code: lli

Area code: 423 . .
o This phone number should fit the

Efame rumiass: ul\ Telecom Company'’s setting.

[ ||Force long distance (This example is for some

[ IForce local Telecom Company Taiwan.)

Don’t check them. —
FInIShk

Back
| = e L |- 11:26 am L,-J|f1
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Next, double-click on the new connection (e.g., “3G”) that you have created and get into the “Dial

Properties” dialog box, and then get into the “Dialing Patterns” to change the content of those three
fields as “G” and click “OK”.

W] X
I_'— I—' I_—-Il-l

Make Mew PiI- PClI-
Connection FETCESE1  FETCESEZ2

Dial-Up Connection

-’

Al

Lser Mame: | Phore: HOQQkAE]

Dial from:

Password: | Haome

DIomain: | Dial Pruperties...‘l

a AN

[ Save password Connect Cancel |

Dialing Properties m

when diding from: | JECa | new... | Remove |
-Local settings are:
The local area code is: |425

The local countryfregion code is; |1
Dial using: @ Tone { ) Pulse

[ | Disable call waiting by dialing:

Dialing Patterns. k|

Dialing Patterns

Edit the dialing pattern for each type of call to change hiok
the phone is dialed,

Ecr | ocal calls dial:

For JLong Distance calls dial:

Fot [International calls dial:

E,e = Country/Region Code; F,f = Area Code; 5,0 =
urnter )

| 11:26 am L=J| “:?1
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Now, you need to make a dial-up connection to check if the 3G/2G network is OK. Please type the “User
Name” and “Password” that provided by the Telecom Company or online search the word “3G/2G APN”.
As figure below, we use a Taiwan SIM card for Telecom Company as an example (keep two fields blank)
and then click “Connect” to make the 1-8212W-3GWA (plus SIM card) to start dial-up.

Dial-Up Connection
)
Al
Lser Mame: | Phone: *QoEE] ¢
Dial frarm:
Paszword: | Hame
Daomain: | | Dial Properties... I
[] Save passward | g:unnect‘l | Cancel |
N

If the connection is successful, it will show up “Connected”.
(Note: Refer to Section 19.2.3 after running the “Ping” command)

3G Status

2

Hide this message:

Disconnect

After successfully connecting, open “Command Prompt” and give a ping command to check if the
connection is fine. If the ping command fails, refer to Section 19.2.3. After a successful ping, it must run
“Disconnect”, then continue the next important steps.

) Communication * File Edit Help

@EEI’E"SD Pocket CMD < &_00

".}Iping T goole. com I

Pinging Host www. goole_com [213.165.70.32]

Beply from 213.1&65.70.39: Echo size=3Z time=38&m=s TTL=47
Beply from 213.165.70.39: Echo =size=3Z time=37Zm= TTL=4E5
Beply from 213.165.70.39: Echo =size=3Z time=377m=s TTL=47
Beply from 213.165.70.39: Echo sime=3Z time=38Zm=s TTL=47
b o=

& Command Prompt
@@ Programs @ DCOMN_CE_XP
'z Favorites 2 isghw3S
U Docurnents ., RegEdit
[¥ Settings P[5 TaskManager

LEN 106 A ([ 3
.':;.’ Winidows Explorer | a AI%
MR comn L xPac Utility 3G Status

Jj}l Connected

-

Hide this ressage:

Disconnect
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19.2.3 Important Configuration (DO NOT ignore it)!!!

Users must do the following two important settings!

1.

If the PAC is going to send/receive the TCP data by using 3G/2G Internet connections, it must clear

the gateway settings of LAN1 and LAN2 or else it may not work properly. Then, remember to run the

PAC's Utility “File > Save and reboot” once to save the settings.

(Using the XPAC)

& ¥

2
Make Mew

33
Connection

(Using the WinPAC)

Px %

. —_

PCI- Make Mew
FETCESEZ Connection

2l

3G

LAN1

'PCIFETCESBE1" Settings

IP Address | Mame Servers |

oK) X

An [P address can be
autornatically assigned to this
computer, If your netwiork
does not autoratically assign
IP addresses, ask wour netwaork
administrator for an address,
and then type it in the space
provided,

() Obtain an IP address via DHCP

Specify an IP address:
IP address: |192.1E|8. 71,18

Subnet Mask: [255.255. 0 . O

Leave “Gateway” blank.

Default Gateway: |

1/

If your PAC can connect to the Internet by using LAN1 or LAN2, recommend not to use the 3G/2G

(in such a case, it requires to set the gateway of LAN1 or LAN2). The reason is LAN1 / LAN2 speed is

faster than the 3G/2G.

In the previous page, the connection has been established. For now, the following configuration is

very important and can’t be ignored or else it will cause some problem when you connect to the
3G/2G network using the Win-GRAF program.

If the status of 3G/2G connection is still “Connected”, please click the “Disconnect” button first.

3G Status

Hide this ressage:

-‘i];l Connected

Disconnect
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After that, run the new connection (here is “3G”) and then click “Cancel” (At this time, Do Not click
“Connect”, you must click “Cancel” ). Finally, run “File > Save and Reboot” in each PAC Utility (e.g.,
“XPAC Utility”) to save all the settings (including this and those in the previous section) and then the PAC
will restart automatically once.

B & % #

Make Mew PCI- PCI-
Connection FETCESB1 FETCESBZ

Dial-Up Connection
)
Al
Lser Marme: | Phiore: QO]
Dial frorm:

Passward: | Hame
Diomain: | Dial Properties... |

D iz 2 Connect Cancel

AN
This “Cancel” operation must be set
once. Then, run PAC’s Utility to save
this “Cancel” setting.

XPAC Utility [1.2.0.0]

1IN Help

Save and Reboot
Reboot
Restore Uity
Exit

Befault Settings
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19.2.4 Enable “Dial_up_utility_win_graf” " Dial-up Software
“Dial_up_utility_win_graf” is a software tool developed by ICP DAS for the 3G/2G dial-up automatically.

It allows a Win-GRAF program (or VB.net, C#.net and C program) to connect or disconnect 3G/2G by

sending commands and it can also read the connection status or command status. Please follow the

steps below to enable this dial-up software. Then, click “Connect” to check if the connection is good and

click “Disconnect” to check if the connection is broken. Finally, you need to run “...PAC Utility” and add

the “dial_ up_utility_win_graf.exe” to the list of “Auto-Execution” and then run “File > Save and Reboot

to save the settings.

||eddress [5ystem _piskwyin-Grar

—
E Marme

I Size | Type

sofgra
My Device — sofgrafy

f—

dial_up_net_win_graf.dll

Wait about 25 sec. | 1)

blank is ok.

(Entry: The name of the
new connection.)

B @

Connection

“User” and “Password” must fit the setting
of the Telecom company. For some case,

Makie New 3G

2. 4KB

File Folder

Application Extension
Application
Arplication Extension

when starting up the PAC, check this
“Connect when starting up” box.

If wish to connect “3G” automatically

XPAC Utility [1.2.0.0]
=[-8 Help

Save
Save and Reboot

Reboot 12

Exit

Restore Utility Default Settings

At most 10 programs
can be specified 1o
execUle automatically
at system startup.
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Program 3:
Program 4:
Program 5:
Frogram &:
Program 7:
Program 8:
Program 9:

Programii:

Curren Crnd Connect
Cormm, status Disconnected
| Connectxl ’ Disconnect | | Address |
N
Entry |3G | Diarnain |
User Passwd |
—@Cumnect when starting up: Wer.1.01
6.
Lock Set parameter About
\. 4 w
=

bnfig INetwu:urk IDevice Information | AL Execution |R|:|tar\,r E}{% ; I ;
9.

[\System_Diskiw/in-GRAFYAlin_GRAF_XP_fwx | | Browse |

|\System_Diskwin-GRAFdial_up_utility_win ||£

| Browse |

|| Browse |

|| Browvse |

| _Browss |

|| Browse |

|| Brovwse |

|| Brovwse |

19-12

N

| Browse ]10.




19.3 Function Descriptions for Controlling 3G/2G Connection

This Win-GRAF demo program shows how (* Set “To_connect_3G” as TRUE to connect 3G to

to use _3G_connect() to connect 3G/2G. access to the Internet *)

Set up “To_connect_3G” as TRUE, it will if To_connect_3G then
instruct “Dial_up_utility_win_graf” to To_connect_3G := FALSE ;
connect 3G/2G.

_3G_connect() ;

end_if;

And, this Win-GRAF demo program shows (* Set “To_disconnect_3G” as TRUE to disconnect 3G *)

if To_disconnect_3G then
To_disconnect_3G := FALSE ;

_3G_disconnect() ;

the way to use _3G_disconnect() to stop
the 3G/2G. Set up “To_disconnect_3G” as
TRUE, it will command

“Dial_up_utility_win_graf” to disconnect.
end_if;

The program below shows the way to use _3G_state() to read the current status of the 3G/2G
connection and use _3G_read_cmd() to read the current status of the 3G/2G command.

(* Get 3G connecting state *) 0 : No-action
State_3G := _3G_state() ; (1~ 6): Connecting ...
1: Open COM Port 2 : Port opened
3 : Connect device 4 : Device connected
(* Read current 3G command 5 : Authenticate 6 : Authenticated
0 No action 7 : Password expired 8 : Connected
1: Connect 9 : Disconnected 10 : Others

2 : Disconnect *)
current_3G_cmd := _3G_read_cmd() ;

When the 3G/2G dial-up state is “Connected”. The driver will try to ping DNS Server and “8.8.8.8” every
15 minutes to test if the 3G/2G communication is ok. If there is no response for 15 seconds, the
Win-GRAF PAC will automatically reset the 3G/2G module and then re-dial-up to recover the 3G/2G
communication . If the user doesn't want to ping this “8.8.8.8”, can modify it to ping one another IP
address (for example, 202.43.192.106). Like as below code.

(* Set IP address (other than 8.8.8.8) to ping every 15 minutes *)
if To_ping_a_new_ip then

To_ping_a_new_ip := FALSE;

TMP_BOOL := _3G_option(1,'202.43.192.106' ) ;
end_if;;

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 19-13



Chapter 20 Sending a PAC File to a Remote PC via Ethernet or
3G/2G Wireless Networks

For some applications that need to record some useful data on the PAC like temperature, humidity,
speed, voltage, current, etc., these data can be saved as a file by the user-designed Win-GRAF
program. Then, the user can use the following ways to send this PAC file to a remote PC/Server.

In the shipping CD (CD-ROM: \Napdos\Win-GRAF\demo-project\), the user can find out the Win-GRAF
demo project (demo_send_file.zip) which will be used in this chapter (refer to Chapter 12 to restore it).
In addition, in the CD-ROM: \Napdos\Win-GRAF\Tools_Utility\, there is a Win-GRAF Communications
Server software (called WG-Communication-Server) which run on a PC/Server to allow the file sending

from the PAC.
Win-GRAF PAC +
. 3G Router + SIM card

Win-GRAF PAC i | &

Win-GRAF PAC +

S 1-8212W-3GWA (3G/2G)
INTERNET +SIM card

_ PublicIP

PC/ Server
(WG-Communication Server)

Note: There are two ways to setup a Win-GRAF PAC with 3G/2G network.
(1) Using a 3G Router plus a SIM card.
(2) Using the 1-8212W-3GWA module plus a SIM card (refer to Chapter 19).
In addition, the PC/Server must run the "WG-Communication Server" software which must
configure a public IP for the user sends the PAC file by using 3G/2G network or Ethernet (WAN).

The following Win-GRAF driver versions (or later version) support functions described in this chapter.
WP-8xx8 : 1.05
VP-x2x8-CE7 : 1.01
XP-8xx8-CE®6 : 1.03
WP-5xx8-CE7 : 1.02
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20.1 Description of the "WG-Communication-Server" Software

Note: Copy the "WG-Communication-Server” folder (includes WG-Communication-Server.exe and

DLL) into the D:\ on your PC/Server, and then running this software to allow the file sending
from a remote PAC. The user can use the "WG-Communication-Server" to create the

username/ password (max. 100) for a remote PAC can log in and send a file to this PC/Server.
Add a User Account:

1. After running the "WG-Communication-Server", it will zoom out to the bottom-right corner of your
desktop screen (running in the background). Double-click the small icon if you want to configure it.

G- ommndca i -Se e e e
AT -Comumandcation-Serer
ICPDAR

‘ﬂ o @ LI DY B 1157

2. Click "Manage Account" to open Account Manager and then check "TCP port for file transmission".
WG-Commonnication-Server

opvright Mar, 2015,

The default is "4567".
! History Log File for File Transmition :
All nght IREEEIVEd. nerate one file per day () generate one file per month
service @icpdas.com
TTaer List Aeeomnt Setting
Mame
Pazaword
Eoot Dir for File Transmition
Ada ] [ Eemove

"TCP port for file transmission": To enable the specific TCP port (Default: 4567; Range: 1000 ~ 9999)

for communicating with the PAC while file sending. (Note: Whether check or uncheck this item, or
even modify the TCP Port number, the user must restart this software to apply the setting.)
"History Log File":

To generate one historical log file per day/month (choose "per day" in this case).
Note:

Go to the next step to set up an account. In addition, the user can open the "D:\WG-
Communication-Server\account.txt" to check the account that you set up before.

o Bk B B E

apcomntbd  account bablk confiz tmphis bt

II,'I'.L

-t WinGiraf_Se..
cati;:un—Senfer.eg
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3. Click the "Add" button to enter a username (e.g., "Spider-Man") and then click "OK".

TCP port for file transmition. | 4567

Historyr Log File for File Transmition :
(%) generate one file per day () generate one file per month

Taer Lzt Becoumnt Sething

—

Rt Dir for File: Transadtion

[ Add‘] [ Eemove
N\

4. Click on the username (e.g., "Spider-Man") to set its password (e.g., "AB-567"). Click "Root Dir" can

set the PAC file storage path, we recommend to use the defaults - D:\WG-Communication-Server
\User Name (e.g., Spider-Man), and then click "Apply" to take effect. Finally, click "OK".
Note: The user can view the "Generate User Key" usage in Section 22.1.

Account Manager

TCP port for file transmition (4567

Hiztory Log File for File Transmition :
(*) generate one file per day () generate one file per month

Ty Lzt Aecount Fething
W Marne
1. 2.

pasw

%]

Enter “AB-567" in this example.
Note: Click "Apply" for these
settins to take effect.

Reot Dirfor File Transmiton [ yk| 3

Add l l Remove l l Crenerate TTser Key l

Delete a User Account

Click on the username you want to delete (e.g., "Spider-Man"),
click the "Remove" button, and click "OK" to delete this account
(username/password).

D:'\WG-CDmmunicaﬁnn—Sewer'ﬂpide\r-M

Add ] [ Remnve‘]
N
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20.2 "Send_File_To", "Send_File_State" and "Send_File_Abort" Functions

There are 3 functions which can handle the file sending from the PAC to the PC.

The "Send_File_To" function:
To send one PAC file to a remote PC/Server which is running the "WG-Communication-Server”.

En  SEMD_FILE_TO 7] |

IP

Part

\ Note:
d=er

Click on this function and press "F1" key
Password to view the details on settings.

PAC_ID

Desz_File_Path

Src File Path

Input parameters:

Note: Valid characters for the "User", "Password", "Des_File_Path" and "Src_File_Path":
A~Z, a~z(case-sensitive), 0~9, "' (dot), '@' (At), '-' (minus) and '_' (underscore).

IP: (Data type: String) IP address of the remote PC (e.g., '192.168.71.29’).
Port: (Data type: DINT) The TCP port number (range: 1000 ~ 9999).

User: (Data type: String) User name (max. 32 characters).

Password: (Data type: String) Password (max. 32 characters).

PAC_ID: (Data type: DINT) A number to identify the file is sent by which PAC.

Value range: -2,147,483,648 ~ 0~ 2,147,483,647.

Des_File_Path: (Data type: String) Destination file path in PC (max. 128 characters).
And the first character should be '\', however the last character cannot be '\'.
(E.g. '"\2014\12\data001.txt' or "\Record\recp-2014-11-08.txt')

Src_File_Path: (Data type: String) Source file path in PAC (max. 128 characters).
And the first character should be '\', however the last character cannot be '\'.
(E.g. "\Micro_SD\PAC\data001.txt' or '\System_Disk\DATA\recp-2014-11-08.txt')

Output parameters:
Q: (Data type: BOOL)
TRUE: Communication OK.
FALSE: Wrong input parameters or "Src_File_path" doesn't exist or file size is 0.
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The "Send_File_State" Function:
To get the sending state of the PAC file. (MUST use with the "Send_File_to" function.)

En SEMD _FILE_STATE Enc |
Y Q
S
Note:

Click on this function and press "F1" key
to view the details on settings.

Input parameters:

None.

Output parameters:

Q: (Data type: DINT)
0: Sleep, no "Send_File_To( )" function is called.
1~99: Busy, afile is sending now. ("1 ~ 99" means the percentage of completion)
100:  Succeed, the file sending is finished and the file is sent successfully.
-1: Send failed or timeout.
-2: The file sending is interrupted by the "Send_File_Abort" command.
-3 Username/Password error.
-4 Unable to create a sub-folder or file in the PC, or

The file is over 10,000,000 Bytes, or

There is no "WG-Communication-Server” running on the PC.
-5: The file for sending does not exist or the file size is "0".
-6: Unable to open the file located at “\Email_ETH” of the PAC.

The "Send_File_Abort" Function:
To abort the file sending.

[En_ SEMD FILE aBoRT @l |

Input parameters:
None.

Output parameters:
Q: (Datatype: DINT), always return "TRUE".

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 20-5



20.3 Description of the Win-GRAF Demo Project (demo_send_file.zip)

This Win-GRAF demo project (demo_send_file.zip) can be found in the shipping CD (CD-ROM:
\Napdos\Win-GRAF\demo-project\), refer to Chapter 12 to restore it.

After opening this "demo_send_file" project, mouse double-click on "Main" to open this LD program.

Then, you can see all defined variables listed on the right of the window (i.e., Variable Area).

Win-GRAF - demo, send_file

File Edit View Insit Project Tools Window Help

AN NETRIE N I M E %ME QR g [ %A
i
2 demo_send_file I — ! ! S——— ~ ﬂme | Type
. end_ mp_k 5
|_.3 Exception programs " ESED FLETO G _] Main . -~
[ Programs 3 | fal Global variables
il des_path STRING(128)
[ *wiatch [for del — | src_path STRING(128)
&8 Soft Scope | port | part ip STRINGZ4)
&d initial port DIMT
= Initial values il uzer | zer user STRING(E2)
%4 Binding Configuration o password STRINGI(EZ)
g Global defines ol pazsword |Passw... PAC_ID DINT
tal wariables Send_it BOOL
B Types » PAC_IDAPAC_ID Send_state  DINT
< Trp BOOL  BOOL b
| des_path {Des_Fil.. < 3
" " _ £3 Al -
=1 - SC_P Src Fil. £ [Used)
:ﬂ_?' Se';d—'t I 3 [Praject]
B 1 Advanced
| SEND_FILE_STATE L Anthmetic
[ Arrays
| el send_state [ AS-interface
Inst_BLIMK Send it CF BALnet
| RUM BLINK G P | [J Booleans
1 CaAMbus
| | T#3M ' CLE 1 CaMopen
s A Clack ¥
< > 4 ¥| Blocks, Soulist | Define | ENUM
4 ¥ | Main “ariables
4 Build Crozs refarances Runtirme Call stack Brezkpaints Digital zmpling trace Prompt HhAl x
Ready Offline 192.168.71.19:502 £ 0,54 186 x 15 0,0

First of all, we need to know what variables are used in this project and their purposes. You can also

click "Variables" on the left of the window (i.e., Workspace) to view/set all variables.

Workspace
2 demo_send file I Mame | Type w | Dimn. | Attrib, | Sub. | Init value | Uze

fab

Global variables

[ Ewception programs

[d Programs des_path STRING(128) L1 1001w&larmdt txt'
“#] Main src_path STRING(128) L1 “System_Disk\&larmD1 txt’
3 “watch [far debugging) user STRING(32) ] 'Spider-tan’
8 Soft Scope password STRING(ZZ) [l AB-5&7
&d initial ip STRING(24) ] 192.168.78.161"
= Initial values port DINT O 4857
%3 Binding Configuration PAC_ID DINT ] 1001
: Send_state  DINT O
Send_it BOOL O
Trmp BOOL  BOOL O v
>
4 bdain | Wariables

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 20-6



Variable Description:
The following table describes the variable name, data type, their usages, and initial value that used in

the Win-GRAF project (demo_send_file.zip).

Name Data Type Description
Destination file path in PC (max. 128 characters).
h TRING(12
des_pat > G(128) (Init value: '"\1001\AlarmO01.txt')
Source file path in PAC (max. 128 characters).
src_path STRING(128) (Init value: "\System_Disk\Alarm01.txt')
PC login username (Max. 32 characters).
user STRING(32) (Init value: 'Spider-Man')
PC login password (Max. 32 characters).
password STRING(32) (Init \;galure)' 'AB-567")
. IP address of the remote PC. (Max. 24 characters.)
'P STRING(24) | (| it value: '192.168.78.161")
ort DINT The TCP port number of the WG-Communication-Server to
P receive files. (Init value: 1000 ; Range: 1000 ~ 9999).
A number to identify the file is sent by which PAC.
PAC_ID DINT (Init value: 1001)
Send_state DINT Get the sending state of the PAC file. (Refer to Section 20.2)
Send_it BOOL Set it as "True" to send a PAC file.
TRUE: Communication OK.
Tmp_BOOL BOOL FALSE: Wrong input parameters or "Src_File_path" doesn't
exist or file size is 0.

LD Program (Main)
The "Send_File_To" function (refer to Section 20.2) is used to send a PAC file to a remote PC/Server.

Send_it Tmp_BOoL
| En  SEND FLETO @ |
Set it as "True" to send a PAC file. I P "True": OK.

"False": Wrong input parameters
or file/file path doesn't exist.

port JPort

Enter the PC’s IP address, TCP port /user Uzer
number, and login username/
password (Max. 32 characters).  |Password |Passward

Enter a user-defined identification
RAC_IDPAC_ID <4 number, destination (PC) and
source (PAC) file path.

des_pathDes_File_Path

stc_path|Sre File Path
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Send_it

| €4—| Reset “Send_it” as “False”.

The "Send_File_State" function is used to get the sending state of the PAC file.

En SEMD_FILE_STATE Enj |

f=end_state

®

0:

Return the state of file sending.

Sleep, no "Send_File_To( )" function is called.

1~99: Busy, afile is sending now. ("1 ~ 99" means the percentage of completion)
100 :

Succeed, the file sending is finished and the file is sent successfully.

Send failed or timeout.

The file sending is interrupted by the "Send_File_Abort" command.
(see Section 20.2)

Username/Password error.

Unable to create a sub-folder or file in the PC, or

The file is over 10,000,000 Bytes, or

There is no "WG-Communication-Server” running on the PC.

The file for sending does not exist or the file size is "0".

Unable to open the file located at “\Email_ETH” of the PAC.

The "BLINK" function block in this example is used to send a file every 3 minutes.

RLI BILIMK =] P |

T#aM PTVICLE

Set to send a file every 3 minutes.
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20.4 Test for File Sending

Before testing this project, check the following settings in the "Variables" window:

"src_path": Does the file exist on the PAC (i.e., \System_Disk\Alarm01.txt)? If not, download it by
using FTP or assign other file. (Note: the file size cannot be 0 bytes.)

"ip": Enter the IP address of your PC. (If using 3G/2G network or an Ethernet (WAN) to connect
to a Server, the user must enter a public IP.)

"port" (4567),"user" and "password":

These settings must be the same as the "WG-Communication-Server" settings (Refer to Section 20.1).

workspace
2 demo_send_file T Mame | Type | Dirn. | Atk | Swb. | Init value | Us
[ Exception programs ot Global variables A
[ Programs des_path STRIMG(128) C1 %1001%Wlarm0 et
“&1] initial src_path STRING(128) L] System_DiskialarmO1. txt’
e Main ip STRING(24) N 152 165875 .99
[ Wwatch (for debuaging) port DINT O 4567
¥ Soft Scope user STRINGEZ) L] 'Spider-Man’
= Initial values password STRIMG(3Z) [1 ‘AB-SGET
% Binding Configuration PAC 1D DIWT L] 1001
+g Global defines Send it BOOL L]
2 Variables Send_state  DINT ]
B Topes Trp_BOOL  BOOL L] v
4 | >

L initizl tizin | “Wariables

Moreover, set the current IP address of the PAC in the Communication Settings, and then recompile
and download this project to the Win-GRAF PAC.

Communication Sethngs '
Work=pace Variables —
B0 demo_szend_file ¥ hlama I
[ Exception prog | TS Runtime hd | )

3 Programs Communication Parsmeters... ‘192 168,71 29502 ‘Ik |
1] initial : \ 168.71.29: ]
j"| i Line N\ m]

2] Main
Current PAC’s IP. E]

3 watch [for det BB Simulate
m Soft Scop I

Note: If the user wants to set the timeout value (default: 3 seconds), refer to Section 2.3.5.
(E.g. Set the IP to “192.168.71.29:502(10)” which means the timeout is 10 seconds.)

= O Y e AR g (5
After downloading the 0000 [Main] -

project, double-click

En SEMD_FILE_TC @

"Send_it" in the LD program | ]
(i.e., Main) to set it as k152158 7.9 |
"TRUE" to start sending the ! TALE \ WA | port - ase7 Jport

f||e. [ FALSE ] (0] = 'Spicer-Man' {User

ord = "&8-567" {Pazsward

PAC_ID=1001 JPAC D

dez_path = "1001\Alarm0... |Des_File_. .

src_path = "System_Disk.. | Sre File P

[~
|
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When the progress of "Send_state" reaches "100", it means that the file is sent successfully.

SEND_FILE_STATE )

() send_state = 100

Return the state of file sending.

0: Sleep, no "Send_File_To( )" function is called.
1~99: Busy, a file is sending now. ("1 ~ 99" means the percentage of completion)
100: Succeed, the file sending is finished and the file is sent successfully.

-1: Send failed or timeout.

-2: The file sending is interrupted by the "Send_File_Abort" command.
(refer to Section 20.2)

-3 Username/Password error.

-4 Unable to create a sub-folder or file in the PC, or

The file is over 10,000,000 Bytes, or

There is no "WG-Communication-Server” running on the PC.
-5: The file for sending does not exist or the file size is "0".
-6: Unable to open the file located at “\Email_ETH” of the PAC.

Now, the file is sent to the PC - "D:\WG-Communication-Server\Spider-Man\1001\AlarmO1.txt".
(Refer to Section 20.1 — Step4 and Section 20.3 — the "des_path" variable)

ﬁiﬂ:(ﬂ I DAWG-Communication-Server'S pider-Mani1 001 b |
Fu $8R fEti 5 EA
lEE sTFaiif 201545 EF 1156

In addition, this Win-GRAF example project (demo_send_file.zip) is designed to send a file every 3
minutes, the user can open "WG-Communication-Server" to view file receving records.

WGE-Commonnication-Server

WG -Communication-Server YVer, 1.0 A
Copyright bar. 2015, by ICP DAS CO., LTD.

All Bight Eeserved.

service @icpdas.com

Spider-kan has login.

Spider-tan has logout.

Spider-Man recive file ok.

Spidel-Ian has [ogin. - ]
Spider-Man has logout. All login records will
Spider-Man recive file ok,

Spider-Man has login. be shown here.
Spider-ban has logout.
Spider-Man recive file ok.
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Chapter 21  Win-GRAF SMS Function

This chapter shows the way to send/receive a text message by using the Win-GRAF PAC comes with the
3G/2G wireless module. This Win-GRAF demo project (Demo_SMS.zip) can be found in the shipping CD
(CD-ROM: \Napdos\Win-GRAF\demo-project\), refer to Section 21.2 for details).

Software/Hardware Requirements:

1. Win-GRAF PACs
The following Win-GRAF driver versions (or later) support the SMS function (refer to Chapter 19).
WP-8xx8 : 1.05 ; VP-x2x8-CE7:1.01 ; XP-8xx8-CE6:1.03 ; WP-5xx8-CE7 : 1.02

2. 3G/2G Wireless Modules: Visit the website for more details.
http://www.icpdas.com/en/product/guide+Wireless__Communication+3G_4G__Products+Modem
All supported GSM Modems: GTM-201-RS232, GTM-203M-3GWA, 1-8212W, |-8212W-3GWA (refer to
Chapter 19), I-8213W-3GWA.
Note: Due to the product certification issue, these modules can sale in certain areas.

Please contact our agents for more information.

21.1 "GSM_Open", "Send_SMS" and "Read_SMS" Functions

There are 3 functions which can handle the SMS messaging by the Win-GRAF PAC.

The "GSM_OPEN" function:
To open/close the GSM module.

In=t _I:l PER _'3 =ha
Note:
Click on this function and
G gCOhPort o=ignalCuality |- Sianal press "E1" key to view the

details on settings.
'0000" {yPinCode gErrorCode|-Error_Code

Input parameters:

gEnable: Data type: BOOL
TRUE: Open the specified PAC’'s COM port to connect the GSM module and initialize it.
FALSE: Disconnect the GSM module and close the specified PAC’'s COM port.

gCOMPort: Data type: DINT
The PAC’s COM port number which connects with the GSM module.

gPinCode: Data type: STRING
Using this PIN code to unlock the SIM card, if it is necessary.

Output parameters:

glsinitialized:  Data type: BOOL
TRUE: Open the specific PAC’s COM port and initialize the GSM module successfully.
FALSE: Failed to open the specific PAC's COM port or the GSM module is not initialized.
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gSignalQuality: Data type: SINT

gErrorCode:

0~ 31: The higher value means that the signal strength is stronger.
99: Unknow or not detectable.

Data type: INT

0: No error.

-1: Broken line.

-2 : SIM card not inserted.

-3 :SIM PIN code wrong.

-4 : SIM configuration error.

-5: Cannot open the specified PAC’'s COM port.

The "GSM_SEND_SMS" Function:
To send the SMS message via the GSM module.

In=t SERID Shis

Phone_Mb | gPhonerlb gErrorCode |- Send_SMS_Error_code

sms_text |gSMSText \ Note:
Click on this function and press "F1" key

codePage |gCodePage . . -
=1 . to view the details on settings.

Notice: Before using this "GSM_SEND_SMS" function, first the user must use the "GSM_OPEN" to open
the PAC’s COM Port which the GSM module connects with, or else this function will not work.

Input parameters:

gExecute:

gPhoneNb:

gSMSText:

gCodePage:

Notice:

Data type: BOOL
Pulse TRUE: trigger it to send SMS message.

Data type: STRING
Destination-Address (i.e., the phone number).

Data type: STRING
The text message.

Data type: UDINT

The code page of the text.

English: 0 Traditional Chinese: 950 Simplified Chinese: 936
Japanese: 932 Russian: 866

If the “gCodePage” is set as "0", the max length of text is 160 characters.

If the “gCodePage” is not set as "0", the max length of text is 70 characters.

If the user type more than the maximum text length, the Win-GRAF driver will just send the
maximum characters from the beginning of the text.
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Output parameters:

gErrorCode: Data type: INT
4 : Send SMS succeeds -1 : Cannot find valid GSM module.
3 : Sending SMS -2 : SIM card not inserted.
2 : Send SMS is pending -4 : SIM card configuration failed.
1: Prepare to send SMS -5 : Cannot open the PAC’'s COM port.
0 : No operation. -6 : NO recipient number.

-7 : Send SMS message failed.

The "GSM_READ_SMS" Function:
To read the SMS message via the GSM module.

Notice: Before using this "GSM_READ_SMS" function, first the user must use the "GSM_OPEN" to open
the PAC’s COM Port which the GSM module connects with, or else this function will not work.

Input parameters:

gExecute: Dataty

TRUE : Enable to read the SMS message from the GSM module.

Inzt_RFAN_SHS

gExC GSM_READ_SMS is... Note:

gReceivesh, . FReceivesSmMSText settlngs.

Click on this function and press
codePage! JuCodePage gSenderPha... |- Sender_phonetlh "EqM key to view the details on

pe: BOOL

FALSE : Disable to read the SMS message from the GSM module.

gCodePage: Dataty

pe: UDINT
The code page of the text. Please refer to the following example:
:0 Traditional Chinese: 950 Simplified Chinese: 936

English

Japanese: 932 Russian: 866

Output parameters:
glsNewSMS:

gSenderPhoneNb:

gReceiveSMSText:

Data type: BOOL
Pulse TRUE: the new message is coming.

Data type: STRING
Originating-Address (i.e., the phone number).

Data type: STRING
The text message.
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21.2 Description of the Win-GRAF Demo Project (Demo_SMS.zip)

This Win-GRAF demo project (Demo_SMS.zip) can be found in the shipping CD (CD-ROM: \Napdos\
Win-GRAF\demo-project\), refer to Chapter 12 to open project from a zip file. There are one LD program
(SMS_pro) and two ST programs (SendMessage and ReadMessage) in this "Demo_SMS" project.

s pro ¥ X
2 Demo_SMS L L L L L A |[F Name | Type
3 Exception programs —— To openiclose GEM module _] SMS_pro -

I; 2 pOnBadlindex B
I; 2 pOnDiiZera R
57 pShutDown
s1] Dotartun

[ Programs

“&7| ReadMessage

“&1] SendMessage

= To zend M=

&¥ Soit Scope > | R2
=4 Initial values -
“&d Spylist B
,_l& Binding Configuration
jg Global defines
'ﬁ'] “ariables
B Types B
3[4l Projects]

Sl B

= Toread SMS

R3

<

4 ¥ | SMS pro Sendhessage

GSM_Module_en

L Inst_OPEM_GSM  GSM_OPEN
lzinitialized - - -

Inst_SEMD_SMS  GSM_Send_S
Inst_READ_SMS  GSM_Read_t
6oco.. osign...| Signal Inst_TIME_GET Time_Get
fat Global variables
‘0000 feRinC.. gErro. | Error_Code Signal SINT
Error_Code INT
Sms_text STRING(255)
Izintialized  Trigger_To_Send Trigger_To_Send  BOOL
55M_SEND_S.., | Sender_phonehlb  STRING(255)
ReceiveSMSText  STRING{255)
Phone_Mb{oPho... gErro.. |-Send_SMS_Err.. FPhone_Mb STRING(255)
codePage UDINT
Sims._text{oEM... GSM_Module_en  BOOL v
< ¥
codePage JoCod
3 [am »
3 [Used)
leintislized  Read_SMS_en I5_Plew_Messa... 3 [Project)
4 Advanced
[ Arithmetic
codePagel JoCod... gSen..|Sender_phone... [ Amraps
[ AS-interface
| oRec..|ReceiveSMSText 2 3 BAChet v
b3 4} él:cnkr:ﬂ“gnulist Define | ENUIhd

Readhessage

“ariables

SpyList

Variable Description: ( * : Refer to Section 21.1 for more details)

Name Data Type Description
GSM_Module_en B00L | e the GoM module snd intilie
Signal SINT The signal quality of the GSM module. (*)
Error_Code INT The error code of the GSM module. (*)
IsInitialized BOOL To check if the GSM module has been initialized.
Trigger_To_Send BOOL Set it as “TRUE” to send a text message.

The phone number of recipient.

2

Phone_Nb STRING(255) | it value: '0932860424')
The content of texting.

2
Sms_text STRING(255) (Init value: 'This message is sent from Win-GRAF PAC')
codePage UDINT The code page of the sending text. (*)
Send_SMS_Error_code INT The error code during the SMS sending. (*)
Read_SMS_en BOOL Set it as “TRUE” to read a text message.

— "

codePagel UDINT The code page of the receiving text. (*)

(Init value: UDINT#950)

Sender_phoneNb

STRING(255)

The phone number of sender.

ReceiveSMSText

STRING(255)

The received text message.

Is_New_Message

BOOL

To check if there is any new text message.

Got_New_Message

STRING(255)

To receive text message. (ST — ReadMessage)

Got_Message_from_who

STRING(255)

To receive the phone number of sender.
(ST — ReadMessage)

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 21-4



The LD Program (SMS_pro)

Refer to Section 21.1 to view how to configure these three functions.

= To openicloze GEM module

GEM_Module_en

Set it as “TRUE” to open the specified
PAC’s COM port to connect the GSM
module and initialize it.

Inst_OPEN_G:Sh

Izinttiglized

= To =zend SWS message

lzInitialized Trigoer_To_Send

w w

When these two variables are set as
“TRUE”, it will send the SMS message.

codePage

Phone_Mb

Sms_text

gE ... GSh_OPEM glsl... |
EgcomPort gSignaia... | Signal Return the result of
initializing the GSM
'0000° {ePiniCode  gErroriCa.. J-Error_Code module.
Inst_SEMD_ShS
of. GSh_SEND_SMS: . |

gPhonerlb gErrorCo.. |-Send_SME_Frror_code

OIS Text

gCodePa..

= Toread SM= message

lzInitialized Read_SM=_en

w w

When these two variables are set as
“TRUE”, it will read the SMS message.
Set the “Read_SMS_en" as “FALSE” to
stop reading the text.

The ST Program (SendMessage)

if Trigger_To_Send then

if IsInitialized then
if Send_SMS_Error_code < 0 then
(* Send SMS failed *)
Trigger_To_Send := false;

codePage!

(* TODO: Add failed processing here *)

elsif Send_SMS_Error_code = 4 then

(* Send SMS successed *)
Trigger_To_Send := false;

(* TODO: Add success processing here *)

end_if;
else
(* GSM modaule is not initialized *)

(* TODO: Add failed processing here *)

end_if;
end_if;

Inzt_READ_SMS
g. GEh_READ SMZ .

gCodePa... g3ender.. | -Sender_phonetlh | Check to see if

gReceiv.. |-ReceiveSMSText
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there is any new
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The ST Program (ReadMessage)

(* Get new message *)
if Is_New_Message then

(* If the user need more time to deal with the new message, *)

(* the user could set "Read_SMS_en" as “FALSE” to disable the Read_SMS function *)

(* and then set it as “TRUE” after dealing *)

(* Notice : If the user set "Read_SMS_en" as “FALSE”, it will stop reading the SMS message. *)
(* Read_SMS_en := false; *)

Got_New_Message := ReceiveSMSText;
Got_Message_from_who := Sender_phoneNb;

(* do more operating *)

end_if;

21.3 Test for SMS Messaging

In this example, we use one Win-GRAF XPAC and plug one 3G/2G module (I-8212W-3GWA + SIM card) in
its slot1. Before testing this project, set the current IP address of the PAC in the Communication Settings,
and then recompile and download this project to the Win-GRAF PAC. (Refer to Section 2.3.5 in case of

any doubt.)

After connecting to the PAC, the "SMS_pro" program is shown as below:

AN IE AR IR W < i % 0 A E 5y o A ) ELLR X
Workspace O00C [SMS_pro]
S [ Demo_SMS [RUN] A
[ Exception programs == Toopeniclose G5 module =
s 2 pOnBadindex B = — o
Ba 0nDiZ EEM_Mocdule_en = TRUE Inst_OPEN_GSM lzInitislized = TRUE
a PLnLIwEn i ] | oE... GSM_OPEN gl . O |
51 pShutDown
e 5T pStartup | 6-ocomPont gSignaa.. |- Signal = 13
=4 Programs
“Er] ReadMessage B ‘0000 |gPinCode  oErrorCo. |-Error_Code =0
TEr
H J Sendiessage —— To zend SMS message
e 8E] SMS_pro B
£1-- [ Watch (for debugaing) Isinitislized = TRUE Inst_SEND_SMS
g8 Soft Scape B | | o). GEM_SEND_SMS:,., |
e i Initial values
-5 Spylist B Phone_Mb = '0932860... {oPhonehlb  gBrrorCo. . |-Send_SMS_Error_cod...
Wiy Binding Configuration _
39 Global defines B Sms_text = 'Thiz mes.. JgsmMSText
Y Wariables
By Types B codePage = 0gCodePa..
....... [ (&) Projects) —— Toread Shis
lsinttislized = TRUE  Read_SMS_en = TRUE In=t_READ_SMS
| | | 11 o). GEM_READ_SMS ... |
B codePage! = 350 4gCodePa... gSender...|-Sender_phonehl ="
L Receiv.. |- ReceiveshSText =" a3
£ | >

4 »| SME pro ZendMessage Readhiessage “Wariables Spylist
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1. Fill in the COM Port No. which the GSM module used and the PIN code of your SIM card (if it is
necessary to use). In this example, the GSM module uses the COM6 (refer to Section 19.1) and the
SIM card PIN Code is '0000'.

= To openicloze GSM module

EEM_Module_en = TRLE Inat_COPER_GSh lzintialized = TRIJE
| | oE... GSM_OPEN glsl... )
/ GAaCOMPort gSignald.. |-Sianal = 16
n n n n
Set the "GSM_Module_en" as "TRUE A:":":":" gPinCode  oFrrorCo. |-Error_Code = D\

to open the specified PAC’'s COM port
(In this example, COM Port =6 and
PinCode ='0000') to connect the GSM
module and initialize it.

The signal quality of the GSM module
is "16" and the "Error_Code" is "0" (no
error, see Section 21.1)

2. Fill in the phone number, the text message and the code page.
In this example, the PAC will send an English (CodePage = 0) text message ('This message is sent
from Win-GRAF PAC') to the cell phone number '0932860424' (or '886932860424').

3. Mouse double click the "Trigger_To_Send" to set it as "TRUE" to send a text message. If the
"Send_SMS_Error_Code" changes to "4" that means the texting is successful (refer to Section 21.1).

= To zend SM= meszage

Isinitislized = TRUE Inst_SERD_SMS
. . oEx... GSM_SERD_SMZ  Eno |

* Phione_Mi = '0932860424' JgPhonetlb gErrorCode |-Send_ShS_Error_cade = 4

Double click to Sms_tend = This message is ..

set it as "TRUE". / codePage =0

In this example, If the "Send_SMS_Error_Code"
Cell phone number: '0932860424' (or '886932860424') is "0" that means no error.
Text: 'This message is sent from Win-GRAF PAC' (See Section 21.1)

Code page: 0 (English ; Traditional Chinese: 950 3 : Sending SMS

Simplified Chinese: 936 ; Japanese: 932 ; Russian : 866) 4 : Send SMS succeeds

4. For testing an SMS message reading via the PAC, using a cell phone to send a text message to this
SIM card. In this example, using the cell phone number ('886932860424') to reply a Chinese

(CodePagel = 950) text ('ICP DAS A& RIS BB AR AT]") to this SIM card.

= To read SM= message

Isinitialized = TRUE Read_SMS_en = TRUE Inst_READ_SMS
11 oE ... GSM_READ_SMSgls... B — |
T codePagel = 950 )gCodePage  oSenderPh, ‘ “Sercler_phonshl = 83693,

gReceives  NTeceiveSMSText = ICP DA,

"TRUE": to read an SMS message.
"FALSE": stop reading an SMS message.
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Moreover, the user can double click the "SpyList" to open the Spy list, and then change the variable
value to test the SMS messaging.

= | =y 0 6 Ba@AX = o Ol & YNE AR e &
Workspace OOo0 spylist.spl
= I Demo_SMS [RUN] 5 Name | Value
£--E3 Exception programs e G5M_Module_en TRUE
------- P8 pOnBadindex i Signal 13
------- P8 pOnDivZera B+  Emor_Code 0
------- 51| pShutDown [zl nitialized TRUE
------- 7] pStartup Trigger_To_Send
= Programs Phone_Mb 0332860424
....... “B1] ReadMessage Srs_text ‘Thiz meszage iz sent from WinGRAF PAC
------- “B1] SendMessage codePage 0
....... *—”ﬁ_:-"l S5 _pro codePage] 350
[ " atch [for debugging] Send_SM5_Emor_code 4
[ Soft Scope Read_SMS_en
....... Gitialecales Sender_phoneMb
(-Ed Spylist ReceraSMSText
------- ‘UgErmrm Configlration Got_Meszage_fraom_who '‘BEES32860424'
....... g Global defines Gaot_Mew Meszage CP DaAS EAE R R BER SR
------- ‘[ﬁ Wariables
....... B Types
------- 3 (80 Projects) £, l :

4k SkA5 pro Sendhessage Readhdessage Wariables Spylist

Note: If the 3G/2G wireless module is connected to the RS-232 Port of the Win-GRAF PAC, the user
must refer to Appendix F to view the pin assignment of the COM Port. (Using the XP-8xx8-CE6 as
an example, the pin assignment of the COM4 or COMS5 is different.)

XP-8x38-CE6 AN GTM-203M-3GWA

CA-0910 LP-5238
(com2)
TxD
RxD GND RxD TxD
GND ><
GND RxD TxD
TxD
RxD
GTM-203M-3GWA
GND

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 21-8



Chapter 22  The Intelligent Win-GRAF 3G Solution

The following Win-GRAF driver versions support intelligent 3G solution described in this chapter.

WP-8xx8 : 1.05 ; VP-x2x8-CE7:1.01 ; XP-8xx8-CE6:1.03 ; WP-5238-CE7 :1.02

PC (WG-Communication-Client)
\

induSoft

— InduSoft

““== Win-GRAF T (SCADA/HMI)
))J Win-GRAF PAC
Public IP Ethernet ,

(support Domain Name)
INI LRNLI

T
. - ((..
= g
@

PC / Server

(WG-Communication-Server)
N
WG-Commmascation-Server e 1

%’ {CIDA ‘;i;;

Wln GRAF \

Win-GRAF PAC +
3G Router + SIM card

The main features of the intelligent 3G solution is to connect the Win-GRAF PAC to the Server

(WG-Communication-Server) with a public IP (support Domain Name) via 3G wireless or via the Internet.

Then the PC/laptop (WG-Communication-Client) can communicate with the remote PAC via the Server.

The user can achieve the following functions:

1. The user’s PC/laptop can run the Win-GRAF Workbench to remotely debug/update the Win-GRAF
application on the PAC.

2. The user’s PC/laptop can run the SCADA/HMI software (e.g., InduSoft) to remotely monitor the PAC.

3. The user’s PC/laptop can remotely update the Win-GRAF driver on the PAC if it is necessary.

4. The remote PAC can actively send a log file to the WG-Communication-Server.

Note:
4. The WG-Communication-Server must have a public IP address. Other remote PAC and user’s

PC/laptop no need a public IP address.
If Internet connection for the PAC is available, the user no need to buy a 3G Router.

6. If Internet connection for the PAC is unavailable, the user can buy a 3G Router and then insert a
local SIM card to enable the PAC to access the Internet. We recommend you to choose an
unlimited 3G data plan to reduce the Internet connection charges.

7. If there are several PACs in the same worksite to connect to the WG-Communication-Server, set
up an Ethernet switch first. Then connect this switch to the 3G Router so that these PACs can
access the Internet through this switch.
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22.1 Set Up the PC/WG-Communication-Server

The user can use the "WG-Communication-Server" to create the user account (max. 100) for the remote
PC/laptop or PAC to log in to the Server (Note: Both the PC/laptop and the PAC must log in with the
same username/password, and the PC/laptop need to install the "WG-Communication-Client".) In the
Win-GRAF PAC CD (CD-ROM: \Napdos\Win-GRAF\Tools_Utility), copy the "WG-Communication-Server"
folder to your Server PC’s "D:" (i.e., D:\WG-Communication-Server).

Notice: The "WG-Communication-Server.exe" must be stored in this folder to work properly.

Add a User Account:
1. After running the "WG-Communication-Server", it will zoom out to the bottom-right corner of your

desktop screen (running in the background). Double-click the small icon if you want to configure it.

AT -C o aioTi- s ey . e : :
) WE-Commundcation-3erver | Y A= 1157
ICPDAS (™' @0 br

2. Click the "Manage Account" icon to open the setting window.

WG -Commonnication-Server E E ﬂ

Acconnt Manager | X

Copyright Mar, 2015,  Histery Loz File for File Transmition |
All Right Reserved (%) generate ome file per day () generate one file per month

service @icrpdas.com

Tlzer List A coont Bething
Marme
Pasaword
Eoot Dir for File Transmaition
Add ] [ Remove

"TCP port for file transmission": To enable the specific TCP port (Default: 4567; Range: 1000 ~ 9999) for
communicating with the PAC while file sending. (Note: Whether check or uncheck this item, or even
modify the TCP Port number, the user must restart this software to apply the setting.)

"History Log File": To generate one historical log file per day/month (defaults: "per day").

Note: Just go to the next step to set up an account. In addition, the user can open the "D:\WG-
Communication-Server\account.txt" to check the account that you set up before.

e,

o R OB OH B W 9
Historyr account. account btbk config tmphis bt WG-CDmmum WinGraf 3e. .
cation-Servere!
e :
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3. Click the "Add" button to enter a username (e.g., "Spider-Man") and then click "OK".

[] TCP port for file transmition |:|

Hiztory Log File for File Transmition
{(*) generate one file perday () generate one file per month

ey List Aecount Betting

[ 4Add ‘] [ Femove
N\

4. Click on the username (e.g., "Spider-Man") to set its password (e.g., "AB-567"). Click "Root Dir" can
set the storage path of the PAC file or user key, we recommend you to use the defaults - D:\
WG-Communication-Server\User Name (e.g., Spider-Man), and then click "Apply" to take effect (and
unlock the "Generate User Key" button.

[] TCP port for file transmition |:|

Hiztory Log File for File Transmition :
(%) generate one file perday () generate one file per month

Tlzer List B eoonnt Setting

,@ Name Enter “AB-567" in this example.
1.

Note: Click "Apply" for these

2. settins to take effect.
e
Bt Dir for File Transmoition || - 3

D:\WG-CDmmunicaﬁun—Sewef'Spide\r-Mm

Ldd ] [ Remove ] [ Generate Tser Kew ]
5.

5. For security concerns, the remote PC/laptop must have a user key provided by the Server for
successfully logging in to it. Click "Generate User Key" to create a user key.
Notice: Each time you click "Generate User Key" and confirm it, a new user key will be created.
Be careful to make sure you want to do it because the PC/laptop which includes an old user key
cannot login to the Server any more
(unless installing the generated new
use r—key in it) . '\ To generate a new User-Kewr will make the old User-Eey no work aoymore.

Wamning message

Mg wom sure to proceed ¥

If it must to create a new user key, click “Yes", and then
the old user key on remote PC will become invaild.
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Send the user key to the remote user (client), and copy it to the D:\WG-Communication-Client on
user’s PC. Then, the user will have the access authority to use this username/password to login to the
Server.

e 3 DAW-Conuumication-Server' pider-Man b |
#n | #ERl

2 3

1@] Spider-an-key bin

Copy this user key to the user’s PC
(D:\ WG-Communication-Client).

| .8

Delete a User Account

. TCP port for file transmition
Click on the username you want to LJTcPe |:|

delete (e.g., "Spider-Man"), click the History Log File for Fil Transmition -
(%) penerate one fils per day () generate one file per month

"Remove" button, and click "OK" to
delete this username/password. User List Aecount Setting

e —
pasv

Reot Dir for File Transmition | . |
DAAG-Commumnication-Serverss pid er-ban

b [roro]
N

View the connection status
This feature is used to view what PC/laptop or Win-GRAF PAC is connected to this Server.

WG-Commonnication-Server

E'Cu:q:n}.rnght Mar, 2015, by ICF DP;S.CD., LTD.
all BEight Reserved.
service @icpdas.com

Connection state |

A PAC, its Port ID is 20009 (Refer to
Section 22.2), is connected to this Server.

The user use the account - “Spider-Man”

3
"= 4~ to login to the Server (122.147.137.140).
» Spider-kan 122147127140 |Connected

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 22-4



22.2 Set Up a Remote PAC to Connect to the WG-Communication-Server

If the Win-GRAF PAC connects to the Internet via a 3G Router (plus a SIM card), view its product
instructions to configure it. Note: Many 3G routers on the market has the build-in Wi-Fi feature.

For security issues on PAC communication data, we recommend you to disable the Wi-Fi function of
the 3G Router.

The network setting on the PAC

Please configure the network settings according to the field demands. If the user uses the 3G Router as
a gateway and set its IP address as “192.168.0.254”, and then assign IP addresses which range from
“192.168.0.100” to “192.168.0.200” for PACs, then you can set the PAC’s network setting as below.

® Double click the PAC Utility (e.g., XPAC_Utility) on the PAC’s desktop, and then click the IP setting tab
(e.g., IP Config) to fill in the proper IP, Mask, and Gateway address, and click “Apply”. Finally, execute
“File = Save and Reboot” to save and reboot the PAC.

pA 0.0 1%
File |Help
E[/‘ eneral | General2 | Displa(| [P Config I)Ietwurk IDevice Information IAuh: Execution I Rotary Exd_{ I 4
HPAC_Ltility 2.
1.
LAN 1: LAN 2:
MaAC Address: 00-10-F3-18-21-AC MAC Address: 00-10-F3-18-21-AC
P A 0.0 () Use DHCP to get IP address @ Use DHCP to get IP address
Help 3. @ Assign IP address () Assign IP address
Save . .
IPAddress: 1921680105 |l Assign an IP address for this PAC.
Restore Utility Default Settings Gateway:  [1921630254  |lg— Enter the IP address of the
Exit DMS Server: 3G Router.
Applvﬂ 4 Apply |

N

Using the “WG-Communication-PAC” on the PAC to connect to the Server
On the PAC, you can find out “WG-Communication-PAC.exe” at the path “\System_Disk\Win-GRAF\”,
and then use it to connect to the WG-Communication-Server.

1. Double click the “WG-Communication-PAC.exe” to open the setting window.

File Edit View Go Favorites ||]] al» %

||ddrest]system_Diskwin-crar

= sofgrafy License. bin schiedule_in_pac. txt
Cdial_up_utility_win_graf.exe dlial_up_win_graf.dl [@in:pdas_i-EIEl}{w_cDmEu_ul.IIIEI.n:ah
Quicker.dl QuickerMet.dl [ 5chedule_in_PAC.exe
C1Soft-GRAF-WIGF, exe UserShareMet, dl [ E&G-Cummunicatiun-mc.exeé

BaR i _GRAF_XP_Swx3_CEA.Ink t5.cod '
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2. Fillin the username/password (e.g., Spider-Man/ AB-567, refer to Section 22.1) that created by the
WG-Communication-Server, and enter the IP address of the Server, and then assigns a Port ID (e.g.,
20009; Range: 20000 ~ 22000) for this PAC. (Note: The "PAC-Port-ID" is used for a remote Server or
a user’s PC to identify which PAC is connected with them. Different PACs connect to the same
Server should use different PAC-PORT-ID.)

3. Finally, click the "Set parameter" button to take effect.

WG-Communication-PAC o= E
Select it to log in to the
Server after starting up. —{v| Connect WE-Communication-Server when starting up
User : |5pider-Man | Passwd |****** |
Note: In the "Server IP" field,
P : - Server 1P ¢ [122.147.137.140 | PAC-PORT-ID: [20009
fill in the domain name (e.g.,
Www.my-server.com.tw) is Server status | Disconnected
allowable. ..........................................
/Y ......... Lock . Set parameter\| About | ver.1.01
Click “Lock/Unlock” to [v]

forbidden or allow editing.

User : | | Passwd: | |

Server IP ;| | PacPoRT-D:  [oooe ]
Server status

A

Unlack | . Setparameter | Ahout | wer, 1,01

Moreover, run the PAC Utility (e.g., XPAC_Utility) and then follow the steps (shown as below) to add
“WG-Communication-PAC.exe” into the startup program list, and then execute “File = Save and
Reboot” to save and reboot the PAC.

E=z3

eneral ] Geheralz I Display I IP Conifig ] Metwork I Device Information Aunﬁcutian IRDtar\,r Exe 4
2.

e

XPAC_Utility
1.

Program 1: |\5ystem_Disk\Win—GRAF\Win_GRAF_}(F'_Elxx| Browse

Program 2 [\System_DiskWin-GRAFWVG-Comrmunicatio | | Bro i&
I [

'S
Open =N i ij

2] \System_Disk\Win-GRAF 5.
At m;st 7 sofgrafy A3-LOMMUMICATIo J
;izcu?:e [ldial_up_utiity_win_graf.exe  BRWin_GRAF_WP_B000.exe W_4- B

at syste] [|5chedule_in_PAC.exe TR win_(GRAF_WP_8000 Ink

Reboot . 7. _ I5lschedule_in_PAC.Ink iR VWin_GRAF_XP_Sxx2 CE6.exe J
Restore Utility Default Settings [C)Soft-GRAF-WGEF.axe EWin_GRﬂF_)(P_Bx}{EI_CEEu.Ink J
Exit J
[arme: |WG—CcurnmunicatiDn Type: |E}{E files (*.exe) ﬂ J

Clean Apply i 6.
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22.3 Set Up the WG-Communication-Client on a User PC or the SCADA PC

The user’s PC can connect to the Server and then debug/download the Win-GRAF project or update the
Win-GRAF driver to the remote PAC by using the "WG-Communication-Client" software. In the
Win-GRAF PAC CD (CD-ROM: \Napdos\Win-GRAF\Tools_Utility), copy the "WG-Communication-Client"
folder to your PC’s "D:" (i.e., D:\WG-Communication-Client).

Notice: The "WG-Communication-Client.exe" must be stored in this folder to work properly.

n Wm GRAF/

et

‘ == PC/NB

(WG-Communication-Client)

3G Router

22.3.1 Logging to the Server and detect the PAC connection status

Before logging to the Server, make sure the "WG-Communication-Client" folder contains the user key

provided by the Server.

1. Mouse double click the "WG-Communication-Client" to open the setting window, and fill in the user
name, password, and Server IP, and then click the "Connect" button.

@le ) DAWG-Communication-Client | \F§~|
Notice: If the Server is disconnect, the

EAEiE v EEn B » 8s Client will log out and then try to
connect to the Server every 30 seconds.

__| Spider-Man-key.bin € ger Key
%) WG-AgentClient.dll

WG-Communication Client o] @ [
WGE-Communication-Client

Fill in the username, password, and the User Mame ;- Spider-ban
Server IP that are provided by the Server.
Note: The user can also fill in the domain

name (e.g., www.my-server.com.tw) in the
||Server IPII fleld Server [P 122.147.137.140

+ Faswod: G000 08

ﬁ Remember Account Setting

Check the box to save
K [ Comnmnect k l
the account setting. N
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2. After connecting to the Server, you can see the "Server Status" shows "Server Connected" and the
following table will list the status of the PAC connection that connect with the Server (refer to
Section 22.2). The user can click "Add PAC-Port-ID to detect" to add a PAC-PORT-ID (e.g., 20001) to

the PAC connection-detection lists. Or, click "Remove PAC-Port-ID to detect" to remove it from the
lists.

© - WiGE-Communication Client = B ||
Connections i Add new PAC-PORT-ID to detect. i

Please inpnt PAC-PORT-ID to detect. (20000~22000)
20001

| Add PAC-PortID o detect WR|
N

[ Femove PAC-POR T-ID 1o detect ]

[ ok || Comel |
SErVEr st wErver Commected
PAC Name PAC-FORT-ID Statns Diescription
3 MewPAC 20009 Connected Add wour descriphon here. ..

HewPAC 20010 Commected Ldd wour description here. .

3. Mouse double click on any PAC name to open that setting tab. The user can click “Rename” to change

the displayed PAC name, and also can click “Modify” to add comments, and then click “Apply” to
take effect.

ErYEr Statns SErver Commeched
PAC Wame PAC-PORT-ID Status Diescription
> m 30009 Connected Add your description hers...
WewP&C 20010 Comnected Add wour description here.
WewP&C 20001 Disconmnected Add wour description here.
“ 1 WGE-Communication Client El = @
Connections ﬂ|
FAC Mame :  MewFAC Rename the PAC name to : @
PAC-Port-ID - 20000 KEAC-OL [ﬂg
FAC Type P-Bux8-CES

Win-CEAF driver version 103

Description : | Description :

Add wour description here. ..

The EFALC at Banguiao, New Taip?i Citr

Tpdate Win-GEAF Diriver
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Remotely update the Win-GRAF PAC Driver from the PC

In the normal case, the user doesn’t need to update the Win-GRAF PAC driver unless you want newer
driver version that contains new released functions or bug fixing. The user can visit the website to
download the latest version of the Win-GRAF PAC driver.
https://www.icpdas.com/en/download/show.php?num=695

Before updating the Win-GRAF driver, make sure you have copied all related files into the proper folder.
Using the “XP-8xx8-CE6” as an example, first unzip the driver file (.zip) and then copy all files from the
\xp-8xx8-ce6-driver-1.xx\1.xx (e.g., 1.03) to the D:\WG-Communication-Client\XP-8xx8-CE6.

@Qﬂ | DwG-Communication-Client\ XP-8:x8-CE6 NN
EEEE - MAZERE ~ HZESHZE - B mEEE =~ O ':@'
@ Win_GRAF_XP_8xx8_CE6 E‘v"."in_GRAF_XP_SHKB_CEE CWG-Communication-PAC
%) UserShareMet.dll ] Soft-GRAF-WGF (7] Schedule_in_PAC
7 Schedule_in_PAC |2 QuickerMet.dll |%] Quicker.dll
= Label_Name [ icpdas_i-821aw_com6_v1.00 |%) dial_up_win_graf.dll
Cldial_up_utility_win_grat |%| dial_up_net_win_graf.dl| . sofgrafy

1. Run the D:\WG-Communication-Client\WG-Communication-Client.exe and log in to the Server.
(If you are not familiar with the way, refer to Section 22.3.1.)

2. Double click on the PAC name that you want to update and has been connected to the Server, and
then click the “Update Win-GRAF Driver” button.

Note: Don’t restart this PAC, stop this Client, or close this tab while updating the driver. And,
update only one PAC at each time.

‘10 WG-Communication Client EI =] @

Connections |

[ AddPACFortIDiodetect |

[ Femove PAC-PORT-ID 1o detect ]

“r1 WG-Communication Client E' = @

Server Statos - Beever Connectsd Connections HPAC-01 ﬁ|
PAC Name PACPORT-ID Status D

S ;01 20009 Connectsd Th PACHMame: XPACOL
NewPAC ~ 1. 20010 Comnected Ad)
NewPAC 20001 Disconnectsd pa PACFortD: 200089

PAC Type -Gk B-CES
Win-GEAF driver version  1.03

Description :

The ¥PAC at Banguian, New Taiped Citr

Updats Win-GRAF DﬁverKZ
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3. When the “Updating Driver” shows “100%"” means that the update is complete. Waiting for about 60

to 90 seconds. If the “PAC Type” shows “Disconnected” which means the PAC is rebooting now. After
that, confirm the PAC type and Win-GRAF driver version again.

4. Close the “XPAC-01” tab. Then, you can change the other PAC’s settings or click “Logout” to log out
the Server.

(=] = |
. WG-Communication Client 5 WG-Communication Client El =] @

Comnectons i Conmnectomns - %

bdd PAC-Port-ID 1o detect —Lngout
| ] * PACName:  XPAC-OL
[ Eemove PAC-PORT-ID to detect ] 4,

BAC-Port-T0 20003
SEVED Status SErEr Commerted
PAC Name PAC-FORT-ID Status Description| | FAT Type Dizcommecied
> m 30000 Connected The XFAC , , ,
Win-CRAF driver version 000
WewPaC 20010 Comected A4 your de:
WewFaC 20001 Discomnectsd 144

The PAC is rebooting now. Confirm the PAC
type and Win-GRAF driver version again later.

"100%" means
Updating Driver  100% the update is

complete.

22.3.2 Remotely update the Win-GRAF project from the PC/Win-GRAF Workbench
This section will describe how to use the WG-Communication-Client on the PC/Win-GRAF Workbench to
connect to the Server and then remotely download/update the Win-GRAF project to the PAC.

ﬁ WiH«GRAF*" <
J

~ PC/NB °

\\\(WG-Communication-CIient) /

~

Public IP

N
Server ﬁﬁ
\ (WG-Communication-Server)/ I | I

1. Runthe D:\WG-Communication-Client\WG-Communication-Client.exe and log in to the Server.
(If you are not familiar with the way, refer to Section 22.3.1.)

@Q'l , DAWG-Communication-Client = | ;?|

SE|
=]

1113

2 [(BE B »

|| Spider-Man-key bin € User Key
%) WG-AgentClient.dl|

"u"."G-Ccnmmunicatin:-n-Client\
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1. Run the Win-GRAF Workbench and then click "File = Add Existing Project 2 From Zip..." to open the
Win-GRAF project (demo_3GModbus.zip) which is stored in the Win-GRAF PAC CD and its file path is
CD-ROM: \Napdos\Win-GRAF\demo-project\. This example project includes an LD program (Main),
using the “Time_Get” function block to read the system time.

A Win-GRAF - demo_3GModbus
Edit Visw Insert Project Tools Window Help

5o BE AN RN TREENE=N =i i Ol WE AR e %A
s — Lt
£} &) demo_3GModbus I AT Mame | Type | Dir
(- [ Exception programs R1 %} | Jﬁ
- [ Progess B = faf Global variables
ear | vear! Muonth DINT
- [ 'watehThr debuggin... || = B Hourl DINMT
L SoftSoope Morth  Marth Dayl DINT
-#ig Binding Configuration | Min1 DINMT —
i g Global defines o Day |- Day1 Year! DINT
£ variables I Sec DINT v
LB Types | | wlay | < | >
------- [ (Al Projects) o A ~
» | Hour |-Haur 1 £ (Used) 3
N ] . [ [Project]
aa o) [ Advanced
_ second| Sect [ Arithmetic
0l b [ Amaps b
—oil L4 ¥ 4 ¥| Blocks, Sovlist | Define | ENUK
Build >
4 ¥ | Build Crogs references Runtirme Call stack Erezkpaints Digitzl zampling trace Frompt | Hbdl Code Checker
Ready OffLine 127.0.0.1:20009(15) A 0,0 100%18 0,0

And, this project enables a Modbus TCP Slave to allow the SCADA/HMI software (e.g., “InduSoft”) or
the Modbus Master to access Win-GRAF variables (refer to Section 3.1 for more details).

H X = | .o | ¥ e &HM € QR B Al

g MODBLIS Master Name T | Type C
PRGH = &t Global variables +
1 Bl erver - Slave number =1 earl DIMT
B £-*B Input Registers [1..2000] Sect DIMT
ik ------ = +0.1: Yearl baonth DIMT 1
B ------ @ +2.3 Monthi fint DinT
Q ------ = +4 5 Dayl Hourl DiMT
------ @ +6..7: Hourl \Dgy DIMT ):
g2 o 8.5 Min > : <
B & +10.11: Secl Mame | Value |
Slave nurnber | Server 1D |
1

2. Mouse right click on the project name (demo_3GModbus), and then click “Communication
Parameters..” to enter the IP address and the port number.

AN - D= AN= RO WREC Nt

Workspace 10 Drivers
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The configure way is “127.0.0.1:PAC-PORT-ID(Timeout)”, and it's set to “127.0.0.1:20009(15)” in this

example.

Note: “PAC-PORT-ID” is a uniquely identified ID, and make sure this PAC is connected to the Server
(refer to Section 22.2). By default, the Timeout is 3 seconds, recommend you to set it between
15 and 30 seconds if the PAC access to the Internet via the 3G router (plus a SIM card).

Due to the 3G is a wireless network and transmit signals through a base station, it can cause
communication delays or exceptions sometimes. Recommend you to set a bigger timeout
value to range from 15 to 30 seconds to reduce the communication timeout or read/write

Communication Sethngs |

ak.

error.

T5 Runtime

-
Cancel
127.0.0.1: 2000901 5] D

m
I 3
=
“h
= Y

127.0.0.1:20010(15) Help
192 168 71.10:502
192.168.71.17:502

3. Click the “On Line” button to make a connection and download the project to the PAC.
Note: If you have edited this program, it must be compiled before downloading (refer to Section
2.3.4); If there is another project name is running, just click “Stop” to stop that project and
then click “Download” to download the current project (refer to Section 2.3.5 - Steps 4 ~ 6).

File Edit ¥iew Inmrt Pooject Toole Window Help

Fane = O ? = | 9 I A MW R g (558 A RUN PAEE|IE v ¥ @
Workspace O Drive
[ demo_3GModbus [RUN] E Mg MODBUS Master On Line ame Stop/DownIoad
[ Exception programs 2 Mg oy Gllrerermrerrrere »~
[ Programs F, &5 Server - Slave number =1 Yearl 2015 DIMT
“5e] b ain B *B Input Registers [1..2000] Sect 18 DIMT
[ watch [for debugaing) — @ +0.1: Yearl = 2015 Manth1 4 DINT
&® Soft Scope i @ +2.3 Monthl =4 ki 2 DINT
%3 Binding Configuration g @2 +4.5 Dayl =13 Hourl 17 DIMT
g Global defines @ +6.7 Howl =17 Dayl 13 DINT b
fa} Wariables 25 @ +8.9 Minl=2 < >
B Types @ +10.11: Secl =18 Mame | Walue |
- [AllFrojscts] | Slave number | ServerID
1
4 ¥ kdzin | 1O Driwers

22.3.3 To read/write the PAC data remotely from the PC/SCADA

For the different kinds of HMI/SCADA software intend to communicate with a remote PAC via Modbus
TCP protocol through the WG-Communication-Server, the user must run the WG-Communication-Client
on an HMI/SCADA PC first. Then use it to log in to the Server, and then enter the PAC’s IP address (fixed
127.0.0.1) and PAC-PORT-ID (20000 ~ 22000) that you want to connect to on the SCADA software.

In this section, we will introduce you how to use the Modbus Poll to act as an HMI/ SCADA/Modbus
Master on the PC to read the PAC data remotely. You can visit the website to download and install the
Modbus Poll: http://www.modbustools.com/modbus poll.html
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1. First, run the “D:\WG-Communication-Client\WG-Communication-Client.exe", and then log in to the
Server. (If you are not familiar with the setting, refer to Section 22.3.1)

2. Double click the “Modbus Poll” icon to open it, and then click “Connection = Connect” to set the
connection parameters. Select the “TCP/IP” way to connect, set the "Response Timeout” ranges
from 15 to 30 seconds, set the "IP Address" as “127.0.0.1” (fixed), and set the "Port" as the PAC’s ID
(PAC-PORT-ID, e.g., 20009, refer to Section 22.2).

7t Modbus Poll - Mbpolll

o I
Connection

Anto Comnect Mode
-l p -
40001 = o
40002 = o Response Timeout Cancel
40003 = o 15000 [ms
40004 = o :
40005 = o = If a PAC/PC use the 3G wireless,
40008 = o = - recommend you to set its
40007 = o . N
a0005 = o I—_| — Timeout to 15 ~ 30 seconds.
40009 = o
40010 = 0 Femote Server
IP Address Port
|12'?.EI.EI.1 |2EIEIEIEI
Cornmnect

3. Click “Setup = Poll Definition” to set the data type you want to read. Then, select “04 INPUT
REGISTER” in the "Function" field (refer to Section 22.3.2 — Step2) and click “OK” to view the read
data shown on the Modbus Poll.

7't Modbuz Foll - Mhpolll

File Conmnection @EWMN Fonction:  Display  View  Window Help

Poll Definition
T
o=l 4 [NFIT EEGISTER

Cancel
Address: 1
Lengti |10 _ dmy |
Hean Rate:  |1000 s
[v Aufo Eead Enable

B! Mbpolll |:| |E| [5__<|

Tx = 146: Err = 0: ID = 1: F = 04: FE = 1000mz

30001 = 0 30008 = 13
3000z = 2015 30007 = 0
30003 = 0 30005 = 17
30004 = 4 J00os = 0
30005 = 0 30010 = =

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 22-13



Chapter 23 HART Master

The following Win-GRAF driver versions support the [-87H17W HART Master module.

WP-8xx8 : 1.07 ; XP-8xx8-CE6:1.05 ;

Win-GRAF PAC

l-TaAE
WinPAC . 1-87H17W

'O\/:

n m = y T

N CA-3710A £t

\@ ; : _u.»
5T
» ®

This chapter will describe three demo projects for communicating between the Win-GRAF PAC and the
HART device via the I-87H17W HART module.

23.1 Introduction of the I-87H17W HART Module

[-87H17W : http://www.icpdas.com/en/product/I-87H17W-G

The XP-8xx8-CE6 PAC supports I-87H17W in its slot 1 to 7 (the first I/0 slot No. is 1). And, the WP-8xx8
PAC supports I-87H17W in its slot 0 to 7. The Win-GRAF PAC doesn't support the I-87H17W which is
plugged into the RS-485 remote expansion unit (like the 1-87K8, RU-87P8), so only use it in the
Win-GRAF PAC’s I/0 Slot.

Each I-87H17W has 8 analog input channels that used to measure 4 ~ 20 mA current and/or used as
HART communication channels. Recommend to link only one HART device in each channel. Owing to
these eight HART channels share with one communication chip inside this module, only single channel
can be used at a time. In other words, 1-87H17W unable to send/receive the HART frame via two or
more channels at the same time. But, the user can use the Win-GRAF program (e.g.,
“Demo_HART_3.zip”) to process these 8 HART channels to communicate with HART devices by turns.

Hardware Wiring:

For more details on [-87H17W hardware, refer to the user manual.
http://www.icpdas.com/en/download/show.php?num=1697&model=I-87H17W-G
The following only lists its internal I/O structure, pin assignment and wire connection.
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The internal I/O structure of I-87H17W:

™
RX
GND

+5V

GND

= BK1
= L EXT _GND
Signal I T vinGe
Separator |- INT_PWR
1T VIND+
= L EXT_GND
Signal VINT-
LED HART [—ESD Protect [ TR 2
Module Modem | |  Block [|MUX T LL m_.II:WR
e Signal [T gD
__l|Separator |\ |NT PWR
T VIN2+
Signal |[T S P
Separator |- INT PWR
Embedded [ T VING+
Controlier | Signal | S0
Separator |l INT PWR
T VING+
. | EXT_GND
_|[Sienar | Gis®
Separator |- INT_PWR
T VING+
T L EXT_GND
ESD Protect Signal 1T \inG-
EEPROM ADC E it MUX Separator| 1. Iy PWR
T VING+
S | EXTGND
Separator |+ INT_PWR
iy T VINT+
® L EXT_PWR
- EXT_GND
v, - B2
T ®
-V Ex_PWR_]| Soft- Start|_inT_pwr
& Current
Limitor

The pin assignment of I-87H17W:

8

CH HART Input

EXT_PWR 18
VINT7- 17
VINT+ 16
VING- 15
VING+ 14
VIN5- 13
VINS+ 12
VIN4- 11
VIN4+ 10
VIN3- 09
VIN3+ 08
VIN2- 07
VIN2+ 06
VIN1- 05
VIN1+ 04
VINO- 03
VINO+ 02

BK1 01

19

o)

37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20

(

3
o)
=)
B |
O
®)
>

Q Q0 9]
PR

000
~
0

)

s

) )

O000O0
A

00 13 0O /3
00000

v U

00

0O

J

c

BK2
EXT_GND
INT_PWR7
EXT_GND
INT_PWR6
EXT_GND
INT_PWRS5
EXT_GND
INT_PWR4
EXT_GND
INT_PWR3
EXT_GND
INT_PWR2
EXT_GND
INT_PWR1
EXT_GND
INT_PWRO
EXT_GND

37-pin male D-Sub Connector
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The wire connection of [-87H17W:

Wiring for HART input
Wiring for Current input 3 08| [EXT_PWR

08| |EXT_PWR 2-wire Jlé) EXT_GND
08| |[EXT_GND i

‘ 02| [viNx-
08| [VINx- HART+ oe| Nt Pwr

(’J,; 08| [INT_PWR HART- {0 [VINx+

L 08| |viNx+

08| |EXT_PWR

4-wire 02| [[EXT_GND
I
]
HART-, :@ AN x-
o2l |INT PWR
HART- 10| [[VINx+

23.2 The Format of the HART Protocol

Before describing the Win-GRAF projects, we need to understand the format of the HART protocol. The
HART protocol is based on a Master-Slave communication scheme, using a "request-respond" way to
communicate to each other for data exchanging.

Notice:

A. Refer to the user manual of each HART device for knowing their supported HART format.

B. The user can ignore the “Check Byte” in the Win-GRAF program because the I-87H17W module will
automatically add/remove it when sending/receiving a HART frame.

C. The HART physical layer is using 1200bps, 1 start-bit, Odd parity, 8 character-size and 1 stop-bit.

The I-87H17W send a HART command to a device:
The “Byte Count” indicates the number of data bytes in the range 0 to 255.

Preamble | Delimiter Address Command | Byte Count Data Check byte
5-20 1 bytes (short)
1 byt 1 byt 1 byt 0 - 255 byt 1 byt
bytes yie 5 bytes (long) yie yie ytes yte

The device responds data to the [-87H17W:
The “Byte Count” indicates the number of response code and data bytes in the range 0 to 255.

Preamble | Delimiter Address Command | Byte Count | Response code | Data | Check byte

5-20 1 bytes (short) 0-253

1 byt 1 byt 1 byt 2 byt 1 byt
bytes byte 5 bytes (long) byte byte bytes bytes byte

Preamble: 5 - 20 bytes
The value of each byte is “255” (i.e., 16#FF).

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 23-3



Delimiter: 1 byte

01: Short frame, Burst Frame.
02: Short frame, Master to Slave.
06: Short frame, Slave to Master.

129 (16#81): Long frame, Burst Frame.
130 (16#82): Long frame, Master to Slave.
134 (16#86): Long frame, Slave to Master.

Address: 1 byte (Short frame) or 5 bytes (Long frame)

Short frame (1 byte):

1= Primary Master , 0 = Secaondary Master

1 = Slave in Burst Mode

— Address: 4-bit | value is 0~ 15

hit 7 olo bit 0

Long frame (5 bytes):

1= Primary Master , 0 = Secondary Master

1 = Slave in Burst Mode

Manufacturer (D

hit 7 hit O
\ / li Device D
Device
Byte 0 type Byte 4
Command: 1 byte (refer to the manual of the HART device for its definition).
Byte Count: 1 byte.

Send (I-87H17W): “Byte Count” is the byte amount of the “Data”. The value is 0 to 255.
Response (device): “Byte Count” is the byte amount of “Data” + “Response code”. The value is 0 to 255.

Response code: 2 byte (refer to the manual of the HART device for its definition).

Data: Refer to the manual of the HART device for its definition.

Check Byte: 1 byte. The user can ignore the “Check Byte” in the Win-GRAF program because the
[-87H17W module will automatically add (or remove) it when sending (or receiving)
the HART frame.
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23.3 Introduction of the Win-GRAF Demo Project

This section lists three Win-GRAF projects to show you the way to do HART communication between the
Win-GRAF PAC and HART devices. The user can run the Win-GRAF Workbench and then click "File >
Add Existing Project = From Zip..." to open the Win-GRAF project, which is stored in a shipping CD
(CD-ROM: \Napdos\Win-GRAF\demo-project)).

File Name Description

Sending the HART frame manually from Ch-0 of the I-87H17W in the slot 2, and

Demo_HART_1.zip then receive the HART frame from the device.

Sending and receiving the HART frame every 5 seconds automatically and

Demo_HART_2.zip |\ eatedly from Ch-0, Ch-1 and Ch-2 of the I-87H17W in the slot 2.

(It’s similar as Demo_HART_2) Using two |I-87H17W in the slot 2 and slot 3 to
Demo_HART_3.zip | send and receive the HART frame every 5 seconds automatically and repeatedly
from Ch-0 to Ch-7 at the same time.

Note: Because all 8 channels of the I-87H17W are shared with one HART chip. Each I-87H17W can
conduct only one channel for sending/receiving HART frame at a time, and then conduct the next
channel.

23.3.1 1/0 Board Setting and the HART Functions
1/0 Board Setting

Both the “Demo_HART_1” and the “Demo_HART_2” projects require to use one |I-87H17W on the PAC’s
Slot 2. Therefore, we need to enable this I/O function in the Win-GRAF “1/0 Boards” window. Simply
click the "Open I/0s" button and then add “i_87H17W” in the slot no. 2, click “Properties” can view
more details about it (or refer to Chapter 4 — Linking 1/0O boards).

4 Win-GRAF - Demo HAERET 1 (Operate 1-87H17W to communicate with HART device)
File Edit WView Insmpit Project Tool: Window Help

San B= G b =W,
Workspace Ho selection!

) Demo_HART_1 [*Operate i-87H17w..
[ Exception programs

%y € O B oy (5 A

Click "Open 1/0s".

1 Programsz
1] b ain
: RSy
= Ref=16#37F17
5 ChO_7_twpe=16#07
G Chl_scale=16#0
7 Chl_scale=16#0
5 Ch_scale=16#0
= Ch3_smale=16#0
3 Chd_scale=16#0
10 ChS_scale=16#0
1 ChfA_scale=16#0
EF Ch7_scale=16#0
—=  [|Resrved=]
13 Feserved={]
14 Feserved={]
15 Reserved={]
16
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“I-87H17W” is an eight channels HART current input module (data type: REAL; input range: 4 - 20mA).

Parameters:
ChO0_scale ~ Ch7_scale : 16#SS

SS: Scaling function is defined by the "i_scale" I/O board (refer to Section 4.2).
00 means "No scaling".
01to 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.
Note: If the Current value is greater than "9000.0", which means the HART device may be disconnected.

In the “Demo_HART_3"” project, it need to enable two “i_87H17W” in the slot no. 2 and no.3.

EEEE 105 X

” :
1
A LEHIAY e
% Rei=16#87F17 Delete
5 Chi_7_type=16407
B |Ch)sale=l6#0
2 |Chl_sale=16#D [_Rename |
A |Ch2 scale=1640 _
8B |Ch3 scale=16#0 Froperties
g Chd_scale=16#0
90 |ChS_male=l16#0 :
41 |Chesale=it#0 [ Vil |
12— Ch?_s:a]ﬂ=1 fa#( rT'I
T I— Egigggj% 2: i 87H17W - Properties x|
14 Remrved=] [Key=0 :
G5 |Resrved=D | Ref = {6#ETFY
- ChD_7_type = 16407
16 | Ch0_scale = 1640

Chl_scale = 16#0
Ch2_scale = 16#0
Ch3_scale = 16#0
Chd_scale = 16#0
Ch5_scale = 16#0
Chb_scale = 16#0
Ch7_scale = 16#0
Reserved =0
Reserved =0
Reserved =0
Reserved =0

Parameters : ”
Chi_zcale - Ch¥_scale : 16455

55 Scaling function iz defined by the wirtual board "'i_scalg' -----
00 means "Mo zcaling'
M to 29 means “Appling a scaling function Mo, [07 to 29"
zeting 55 az other value will uze the default value 00 .

For example,

16817 means phpzical input gignal iz converted with a scaling function 17
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The HART Functions
The user can use the "HART_Read", "HART_Send" and "HART_Status" functions in the ST or LD program.

In addition, you can press "F1" or open "Library Manager" (refer to Section 1.2.3) to view the
descriptions of these functions.

Librarx Manager - ICEF DAS - XF-WE-YF

File Wizard Help

Function and FBs | 1/0s | Profiles | AS- Types

Fead Hart Fes pluj_:-:l

LFJ]E[a.l't Send l[* Fend Hart Fegquest #)
AHart_State (* Check Hart bz state *J

[ F Uy W, . UV (U UPTRR th P temmmme e de dl. o La ST ATITTLIT wn

Parameters DESC"DUDH

LFJ

Hart Fead : to Get the response from HART bus ~
Moticed:

Thiz C-function must work with the HART module, I-S7HLYW, in the backplane.

%% Input parameters

Hart_Read: To get the response from HART Bus.
Note: This function must work with the HART module (i.e., -87H17W), which is plugged
in the Win-GRAF PAC.
Input Parameters:
gSlot: (Data type: DINT)
The specified 1/0 slot which the I-87H17W is plugged in. It used to read the response
frame from the HART bus. (The value range is0 ~ 7)

@gPreamble: (Data type: USINT) (Refer to Section 23.2 — The format of HART frame.)
To get the Preamble number of HART response.

@gDelimiter: (Data type: USINT) To get the Delimiter of the HART response.
gAddress|[]: (Data type: USINT) To get the Address of the HART response.
@gCommand: (Data type: USINT) To get the Command of the HART response.
gDatal]: (Data type: USINT) To get the Data of the HART response.
@gDatalen:  (Data type: USINT) To get the data length of the HART response.

Output Parameters:
Q: (Data type: DINT)

0 : Nothing happened.

1 : Read success.

-1: Cannot find the HART module, I-87H17W, in the specified slot.
-2 : Invalid HART response.

-3 : Waiting HART response.

-4 : No HART request.

-5 : HART module I-87H17 is off line.
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hart_Send: To send the request to HART bus.
Note: This function must work with the HART module (i.e., I-87H17W), which is plugged

in the Win-GRAF PAC.

Input Parameters:

gSlot:

gChannel:

gPreamble:

gDelimiter:

gAddress|[]:

gCommand:

gData[]:

gDatalen:

(Data type: DINT)
The specified 1/0 slot which the I-87H17W is plugged in. It used to send the HART
request. (The value range is0-7.)

(Data type: DINT)
The specified channel of I-87H17W to send HART request to HART device.
(The value range is0-7.)

(Data type: USINT) (Refer to Section 23.2 — The format of HART frame.)
The Preamble amount of HART request (The value range is 5 - 20.)

(Data type: USINT)

The Delimiter of the HART request.

(Data type: USINT)

The Address of the HART request.

(Data type: USINT)

The Command of the HART request.

(Data type: USINT)

The Data of the HART request.

(Data type: USINT)

The Data length (byte) of the HART request.

Output Parameters:

Q:

(Data type: DINT)

0 : Nothing happened.

1: Read success.

-1: Cannot find the HART module, i-87H17W, in the specified slot.

-2 : The specified channel of I-87H17W is wrong.

-3 : The specified Preamble amount is wrong.

-4 : The sending error of the HART request, please check Delimiter and Address is
correct.

-5 : HART bus is busy.

-6 : HART module |I-87H17 is off line.
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Hart_State: To Get HART bus state.
Note: This function must work with the HART module (i.e., -87H17W), which is plugged
in the Win-GRAF PAC.
Input Parameters:
gSlot: (Data type: DINT)

The specified 1/0 slot which the I-87H17W is plugged in. It used to get the status of the
HART bus.

Output Parameters:
Q: (Data type: DINT)

0: No any query.
1: HART request is waiting to send to HART device.

2 : HART request is sent to HART device.

3 : Waiting the HART response.

4 : HART response is received.

-1: Timeout.

-2 : The length of the HART response frame is too short.

(Refer to Section 23.2 — The format of HART frame.)

-3 : The Delimiter of the HART response is wrong.

-4 : The Address (Master) of the HART response is wrong.

-5 : The Address (Burst) of the HART response is wrong.

-6 : The Command of the HART response is wrong.

-7 : The Checksum of the HART response is wrong.

-8 : HART response error.

-98 : There is some mismatch between the parameter of the HART response and
the HART request.
-99 : Impossible error.

-100 : The error happened during sending the HART request to the HART device.
-101 : Cannot find HART module I-87H17W in the specified slot.
-102 : HART module I-87H17 is off line.

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS 23-9



23.3.2 The Demo Project - “Demo_HART_1"

(You can check the feature description in the ST program below.)

[ Win-GRAF - Demo HART 1 {Operate i-87H17W to communicate with HART device)

File Edit ¥iew Insert Pmoject Tools Window Help

B H= g Q4 333X — P &Y e AR e %A
i X
2 Demo_ HART_1 [*Ope...| (o "I # 5F MWame | Type | Dim.
[ Exception programs ‘a _] Main ~
Plnoam X fat Global variables
THEH (¥ Check HART lhus state ¥)
Hart BU3 state := hart state(slot); Preamble  USINT
[ watch [for debugging) = - - ’ - ’ Delimiter  LUSIMT
& ot Scope 2 % Error occurred *) Address USINT [0..4]
= Initial values if Hart Bus state < O then Command  USINT w

“Bd MewSpy Cil < >
%& Binding Configuration Hart error counter := Hart error counter + o3 1Al 2
» g _Glohal defines Hart_error code := Hart_Bus_state;

. : : W7 3 [Project] b
fa} Wariables =€ ¥ |[4 %] Blocks sovlist | Define | ENU
<

B Types “ariables HewSpw | Main

Description of Variables:

Variables Name Data Type Dim. Description
slot DINT -
channel DINT -
Preamble USINT i Used to send the HART request.
Delimiter USINT - * The initial vaI.ue of “slot” is set to “2”.
ddress USINT 0.4] * Refer to M - The format of HAI.RT frame

and Section 23.3.1 - "HART_Send" function.
Command USINT -
Data USINT [0..254]
Datalen USINT -
ret DINT - Send/receive the status value of the HART frame.
Preamble_r USINT -
Delimiter_r USINT -
Address. r USINT [0.4] >lkJsed to receivg the HART response.

Refer to Section 23.2 - The format of HART frame
Command_r USINT _ and Section 23.3.1 - "HART_Send" function.
Data_r USINT [0..254]
Datalen_r USINT -
Hart_BUS_state DINT - To get the status of the HART bus.
Hart_error_counter DINT - To calculate error times of the HART bus.
Hart_error_code DINT - The error code of the HART bus.
hart_bus_err_Msg STRING(255) - The error message of the HART bus.
hart_send_err_msg | STRING(255) - The error message when sending the HART frame.
hart_read_err_msg STRING(255) - The error message when reading the HART frame.
send_HART_ request BOOL - Set it as “TRUE” to send the HART frame.
read_HART _request BOOL - Set it as “TRUE” to read the HART frame.
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ST Program (Main)

(* This demo project is to show how to use one I-87H17W(HART Master) to communicate
manually with one HART device.

Hardware Environment:

1. Plug i-87H17W in the slot 2 of Win-GRAF PAC.
2. Connect HART device to the channel 0 of i-87H17W *)

(* Check HART bus state *)
Hart_BUS_state := hart_state(slot);

(* Error message and error times of the HART Bus *)
if Hart_Bus_state < 0 then

Hart_error_counter := Hart_error_counter + 1;
Hart_error_code := Hart_Bus_state;

case Hart_error_code of
-1: hart_bus_err_Msg := 'Error: Timeout';

'Error: Read_data_too_short error';

-2 :hart_bus_err_ Msg:

-3 : hart_bus_err_Msg :='Error: Response Delimiter error';

-4 : hart_bus_err_Msg :='Error: Response addr_master error';

-5 : hart_bus_err_Msg :='Error: Response addr_burst error';

-6 : hart_bus_err_Msg :='Error: Response recv_command error';

-7 : hart_bus_err_Msg :='Error: Response checksum error';
-8 : hart_bus_err_Msg :='Error: response error';
-98 : hart_bus_err_Msg :='Error: para_mismatch error';
-99 : hart_bus_err_Msg :='Error: impossible error';
-100: hart_bus_err_Msg := 'Error: Sending HART request error';
-101: hart_bus_err_Msg :='Error: cannot find the HART moudule, i-87H17W" ;
-102: hart_bus_err_Msg := 'Error: i-87H17W is off-line’;
end_case;

end_if;

if Hart_BUS_state = 0 and Send_HART _request then
(* HART bus is free to send *)

(* Build HART command *)
slot :=2;

channel :=0;

Preamble := 5;

Delimiter := 16#82;
Address[0] := 16#96;
Address[1] := 16#85;
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Address[2] := 16#0B;
Address[3] := 16#0A;
Address[4] := 16#42;
Command := 16#03;
Datalen :=0;

ret := hart_send(slot, channel, Preamble, Delimiter, Address, Command, Data, Datalen);

case ret of
1: Send_HART request :=false;
hart_send_err_msg := 'Send success';
-1: hart_send_err_msg := 'Send Error: cannot find the HART moudule, i-87H17W';
-2: hart_send_err_msg := 'Send Error: specified the wrong channel to send hart cmd’;
-3: hart_send_err_msg := 'Send Error: specified the wrong preamble number’;
-4: hart_send_err_msg :='Send Error: wrong HART cmd, please check delimiter and
address is correct';
-5: hart_send_err_msg :='Send Error: HART bus is busy';
-6: hart_send_err_msg :='Send Error: i-87H17W is off-line';
end_case;

end_if;

(* HART response is coming *)
if Hart_BUS_state =4 then

ret := hart_read(slot, Preamle_r, Delimiter_r, Address_r, Command_r, Data_r, Datalen_r);

case ret of
1: hart_read_err_msg := 'Read success’;
read_HART _request := true;
-1: hart_read_err_msg := 'Read Error: cannot find the HART moudule, i-87H17W";
-2: hart_read_err_msg := 'Read Error: invalid HART response’;
-3: hart_read_err_msg := 'Read Error: waiting response’;
-4: hart_read_err_msg := 'Read Error: No Request’;
-5: hart_read_err_msg := 'Read Error: i-87H17W is off-line’;
end_case;

end_if;

(* HART response processing *)

if read_HART _request then
read_HART request := false;

(* ToDo: put your code here to handle the HART response *)

end_if;
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23.3.3 The Demo Project - “Demo_HART_2"

(You can check the feature description in the ST program below.)

Win-GEAF - Demo HART Z (Operate i-B7H17W to communicate with HART device)

File Edit ¥View Insert Project Toole Window Help

E Wy & Q85X = MO & Y e AR e A
Wi X
2/ Demo_HART_2 (*Oper...| o # | °F Mame | Type
[3 Exeeption programs . (" Check HART hbus state ¥ _1 Main ~
[ Eroers i Hart BUS state := hart state(slot): ﬁ Glohal variahles
THEH g
.o - . . i [* Error occurred *) ﬁi‘?iir?ﬂlf H:v
#e=0ll = if Hart Bus state < 0 then < 3>
[ ‘#atch [for debugging) ') - -
= Initial values = [* count the error number ¥) 03 (Al e
B MewSpy b1l cagse cmd_index of [ [Project)
%id Binding Configuration O: [ Advanced
7g Global defikes emdl_error_counter := ewdl error_counte,, [ Aithmetic 2
=g 3| |[€3)] blocks  Sovist | Define | ENUN
= Types 4 Meva Spp “Wariables Main Trigger Signal Gen

Description of Variables:

Variables Name Data Type Dim. | Description

slot DINT -

channel DINT _ Used to send the HART request.

Preamble USINT i * The initial value of “slot” is set to “2”.

Delimiter USINT - * Refer to Section 23.2 - The format of HART
Address USINT [0..4] frame and Section 23.3.1 - "HART_Send"
Command USINT - function.

Data USINT [0..254]

Datalen USINT -

ret DINT - Send/receive the status value of the HART frame.
Preamble_r USINT -

Delimiter_r USINT 3 Used to receive the HART response.

Address_r USINT [0..4] | * Refer to Section 23.2 - The format of HART
Command_r USINT ; frame and Section 23.3.1 - "HART_Send"
Data_r USINT [0.254] | function.

Datalen_r USINT -

Hart_BUS_state DINT - To get the status of the HART bus.
hart_bus_err_Msg STRING(255) - The error message of the HART bus.
hart_send_err_msg STRING(255) - The error message when sending the HART frame.
hart_read_err_msg STRING(255) - The error message when reading the HART frame.
send_HART_request BOOL - Set it as “TRUE” to send the HART frame.
read_HART_request BOOL - Set it as “TRUE” to read the HART frame.
cmd_index DINT - The index value to process the command.
cmd_max_num DINT - The number of sending commands. (Init. = 3)
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Variables Name Data Type Dim. | Description
cmdl_response_counter DINT -
The number of response times.
2 DINT -
cmd2_response_counter (From Ch-0 / Ch-1/ Ch-2)
cmd3_response_counter DINT -
cmdl_error_counter DINT -
cmd2 error counter DINT i The number of error times on the HART bus.
= = (From Ch-0/ Ch-1/ Ch-2)
cmd3_error_counter DINT -
cmdl_error_code DINT -
The error code of the HART bus.
2 DINT -
cmd2_error_code (From Ch-0 / Ch-1/ Ch-2)
cmd3_error_code DINT -
trigger_Timer TIME - Start ticking.
. . The interval time for sending commands.
trigger_interval TIME - (Init = T#5s)
INIT BOOL - Initialize (Init. = TRUE).
next_index DINT - The index for the response data.
cmdl_Data REAL [0..3]
Used to save the response data.
cmd2_Data REAL [0..3] (From Ch-0 / Ch-1/ Ch-2)
cmd3_Data REAL [0..3]

ST Program (Main)

(* This demo project is to show how to use one I-87H17W(HART Master) to communicate
automatically with HART devices that is connected with different channels of I-87H17W.

Hardware Environment:

1. Plug I-87H17W in the slot 2 of Win-GRAF PAC.
2. Connect three HART devices to the channel 0 ~ 2 of i-87H17W in the slot 2 of Win-GRAF PAC
separeately.

*)

(* Check HART bus state *)
Hart_BUS_state := hart_state(slot);

(* Error occurred *)
if Hart_Bus_state < 0 then

(* Count the error number *)

case cmd_index of

0:
cmdl_error_counter :=cmdl_error_counter + 1;
cmdl_error_code := Hart_Bus_state;

1
cmd2_error_counter := cmd2_error_counter + 1;
cmd2_error_code := Hart_Bus_state;
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2:
cmd3_error_counter := cmd3_error_counter + 1;
cmd3_error_code := Hart_Bus_state;

end_case;

(* Try to send the next HART request *)
cmd_index := cmd_index + 1;

if cmd_index = cmd_max_num then
cmd_index :=0;
end_if;

case Hart_Bus_state of
-1:hart_bus_err_Msg :='Error: Timeout';
-2 : hart_bus_err_Msg :='Error: Read_data_too_short error';
-3 : hart_bus_err_Msg :='Error: Response Delimiter error';
-4 : hart_bus_err_Msg :='Error: Response addr_master error';
-5: hart_bus_err_Msg :='Error: Response addr_burst error';
-6 : hart_bus_err_Msg :='Error: Response recv_command error';
-7 : hart_bus_err_Msg :='Error: Response checksum error';
-8 : hart_bus_err_Msg :='Error: response error';
-98 : hart_bus_err_Msg :='Error: para_mismatch error';
-99 : hart_bus_err_Msg :='Error: impossible error';
-100: hart_bus_err_Msg :='Error: Sending HART request error';
-101: hart_bus_err_Msg :='Error: cannot find the HART moudule, i-87H17W' ;
-102: hart_bus_err_Msg := "Error: i-87H17W is off-line’;
end_case;

end_if;

if Hart_BUS_state = 0 and Send_HART _request then
(* HART bus is free to send *)

(* Build HART command *)

case cmd_index of

0:
slot := 2;
channel :=0;
Preamble :=5;
Delimiter := 16#82;
Address[0] := 16#96;
Address[1] := 16#85;
Address[2] := 16#0B;
Address[3] := 16#0A;
Address[4] := 16#42;
Command := 16#03;
Datalen := 16#00;
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slot := 2;

channel :=1;
Preamble := 5;
Delimiter := 16#82;
Address[0] := 16#96;
Address[1] := 16#85;
Address[2] := 16#0B;
Address[3] := 16#0A;
Address[4] := 16#42;
Command := 16#03;
Datalen := 16#00;

slot := 2;
channel := 2;
Preamble := 5;
Delimiter := 16#82;
Address[0] := 16#96;
Address[1] := 16#85;
Address|[2] := 16#0B;
Address[3] := 16#0A;
Address[4] := 16#42;
Command := 16#03;
Datalen := 16#00;
end_case;

ret := hart_send(slot, channel, Preamble, Delimiter, Address, Command, Data, Datalen);

case ret of
1: Send_HART _request := false;
hart_send_err_msg := 'Send success';
-1: hart_send_err_msg := 'Send Error: cannot find the HART moudule, i-87H17W";
-2: hart_send_err_msg :='Send Error: specified the wrong channel to send hart cmd’;
-3: hart_send_err_msg := 'Send Error: specified the wrong preamble number’;
-4: hart_send_err_msg := 'Send Error: wrong HART cmd, please check delimiter and address is
correct';
-5: hart_send_err_msg :
-6: hart_send_err_msg :
end_case;

'Send Error: HART bus is busy';
'Send Error: i-87H17W is off-line';

end_if;

(* HART response is coming *)
if Hart_BUS_state = 4 then

ret := hart_read(slot, Preamle_r, Delimiter_r, Address_r, Command_r, Data_r, Datalen_r);
case ret of

1: hart_read_err_msg:
read_HART _request :

'Read success';
true;
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'Read Error: cannot find the HART moudule, i-87H17W";
'Read Error: invalid HART response’;

'Read Error: waiting response’;

'Read Error: No Request';

'Read Error: i-87H17W is off-line’;

-1: hart_read_err_msg:
-2: hart_read_err_msg :
-3: hart_read_err_msg:
-4: hart_read_err_msg :
-5: hart_read_err_msg:
end_case;

end_if;

(* HART response processing *)

if read_HART_request then
read_HART_request := false;

(*--- Please use your own <Data> definition for your own application ---
The data of the HART response assume as 00 00 41 AO FF 3E OC 3E C5 37 48 20 41 C8 3F 22 39
42 C9 8E D1
The HART answer is from a device, which <Data> in big endian has the following meaning.
41 AO FF 3E = 41A0FF3E < convert these 4 bytes (IEEE-754) to one REAL>: 20.1246 mA
3E C5 37 48 = 3EC53748 < convert these 4 bytes (IEEE-754) to one REAL> : 0.385187
41 C8 3F 22 = 41C83F22 < convert these 4 bytes (IEEE-754) to one REAL> : 25.0308
42 C9 8E D1 =42C98ED1 < convert these 4 bytes (IEEE-754) to one REAL>: 100.779 *)

case cmd_index of
0:
cmd1l_response_counter := cmd1_response_counter + 1;

next_index := SerializeIn(Data_r, cmd1_Data[0], 2, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd1_Data[1], next_index, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd1_Data[2], next_index, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd1_Data[3], next_index, true);

cmd2_response_counter := cmd2_response_counter + 1;

next_index := Serializeln(Data_r, cmd2_Datal[0], 2, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd2_Data[1], next_index, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd2_Data[2], next_index, true);
next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd2_Data[3], next_index, true);

cmd3_response_counter := cmd3_response_counter + 1;

next_index := Serializeln(Data_r, cmd3_Data[0], 2, true);
next_index := next_index + 1;
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next_index := Serializeln(Data_r, cmd3_Data[1], next_index, true);

next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd3_Data[2], next_index, true);

next_index := next_index + 1;

next_index := Serializeln(Data_r, cmd3_Data[3], next_index, true);
end_case;

(* Try to send the next HART request *)
cmd_index := cmd_index + 1;
Send_HART _request := true;

if cmd_index = cmd_max_num then
cmd_index :=0;
end_if;

end_if;

ST Program (TriggerSignal)
(*

To start the timer for generating the trigger signal to send HART request

¥)

if INIT then
INIT := false;
TStart(trigger_timer);
send_HART_request :=true;
end_if;

if trigger_Timer > trigger_interval then

trigger_Timer := THOs;
send_HART request :=true;

end_if;
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23.3.4 The Demo Project - “Demo_HART_3"

(You can check the feature description in the ST program below.)

Win-GEAF - Demo_HART 3 (Operate 1-87H17W to commmunicate with HART device)

File Edit ¥iew Insert Pmoject Tool: Window Help

SN = N NS W eI WNEEE O N o &N Ee ARy A
Workspace Main
5--£3 Programs Al =) # T Mame | Type | Dim.
| 72 Buigcmd (Tobuia| 5 3 S
1 %2 ChangeCmd (To s | £ {a} Global variables
1 %2 Enor handle THEH [* check all HART kbus ¥) 0 Preamble USIMT D
Du . T for slot index := 0 to slot num - 1 do L.
4 178 GetSlot [To get curf = - - Delimiter  USINT
3 U:j bl it e {* Get current =lot nuwher *) Address USINT - [0. 4]
1 5 FeadResponse (o slot := getslot(slot_index): Command  USINT
-} sl TriggerSignal_gen [ b1 Data USINT [0..254]
[}~ ‘Watch [far debuaging] {* Check HART kus state ¥) Datalen LSIMT
m Soft Scope Hart_ BUS_state := hart_state(slot); ret OINT “w
o ] Initial values 5= L | ¥
% MewSpy F (¥ Error occurred ™) = —
%73, Binding Configurati if Hart Bus state < 0 then [ [an -~
-~ inding D.I"I iguration b 3 [Project] v
o pulalebal defines (_ | l 4 ¥ | Blocks Sowlist Define | EMUR
CaY vaniables 4 » | MewSpy | Main ariables

Description of Variables:

This demo project is similar as the “Demo_HART_2" project. The user can view its variable descriptions
or open the “Demo_HART_3” project to view all used variables in the Win-GRAF “Variables” window.

ST Program (Main)
There are several subroutine used in this project, the user can open them to view the program code.

The following description is focused on the "Main" program.
(*
This demo project is to show how to use two I-87H17W (HART Master) to communicate
automatically with HART devices that is connected with different channels of I-87H17W.

Hardware Environment:

1. Plug one I-87H17W in the slot 2 of Win-GRAF PAC

2. Plug the other one in the slot 3 of Win-GRAF PAC.

3. Connect 8 HART devices to the channel 0 ~ 7 of I-87H17W in the slot 2 of Win-GRAF PAC
separeately.

4. Connect 8 HART devices to the channel 0 ~ 7 of I-87H17W in the slot 3 of Win-GRAF PAC
separeately. *)

(* Check all HART bus *)
for slot_index := 0 to slot_num -1 do

(* Get current slot number *)
slot := getslot(slot_index);

(* Check HART bus state *)
Hart_BUS_state := hart_state(slot);

(* Error occurred *)
if Hart_Bus_state < 0 then
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(* Count the error number *)
Error_handle(any_to_byte(slot_index));

(* Try to send the next HART request *)
ChangeCmd(any_to_byte(slot_index));

case Hart_Bus_state of
-1 : hart_bus_err_Msg :='Error: Timeout';
-2 : hart_bus_err_Msg :='Error: Read_data_too_short error';
-3 : hart_bus_err_Msg :='Error: Response Delimiter error';
-4 : hart_bus_err_Msg :='Error: Response addr_master error';
-5 : hart_bus_err_Msg :='Error: Response addr_burst error';
-6 : hart_bus_err_Msg :='Error: Response recv_command error';
-7 : hart_bus_err_Msg :="Error: Response checksum error';
-8 : hart_bus_err_Msg :='Error: response error';
-98 : hart_bus_err_Msg :="Error: para_mismatch error';
-99 : hart_bus_err_Msg :="Error: impossible error';
-100: hart_bus_err_Msg :="Error: Sending HART request error';
-101: hart_bus_err_Msg :="Error: cannot find the HART moudule, i-87H17W';
-102: hart_bus_err_Msg :="Error: i-87H17W is off-line’;
end_case;

end_if;

if Hart_BUS_state = 0 and Send_HART _request[slot_index] then
(* HART bus is free to send *)

(* Build HART command *)
buildCmd(any_to_byte(slot_index));

ret := hart_send(slot, channel, Preamble, Delimiter, Address, Command, Data, Datalen);

case ret of

1: Send_HART request[slot_index] := false;
hart_send_err_msg := 'Send success';

-1: hart_send_err_msg := 'Send Error: cannot find the HART moudule, i-87H17W';

-2: hart_send_err_msg := 'Send Error: specified the wrong channel to send hart cmd’;

-3: hart_send_err_msg := 'Send Error: specified the wrong preamble number’;

-4: hart_send_err_msg := 'Send Error: wrong HART cmd, please check delimiter and address
is correct’;

-5: hart_send_err_msg := 'Send Error: HART bus is busy';

-6: hart_send_err_msg := 'Send Error: i-87H17W is off-line’;

end_case;

end_if;
(* HART response is coming *)

if Hart_BUS_state = 4 then
ret := hart_read(slot, Preamle_r, Delimiter_r, Address_r, Command_r, Data_r, Datalen_r);
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case ret of
1: hart_read_err_msg := 'Read success';
read_HART_request := true;
-1: hart_read_err_msg := 'Read Error: cannot find the HART moudule, i-87H17W/;
-2: hart_read_err_msg := 'Read Error: invalid HART response’;
-3: hart_read_err_msg := 'Read Error: waiting response’;
-4: hart_read_err_msg := 'Read Error: No Request';
-5: hart_read_err_msg := 'Read Error: i-87H17W is off-line’;
end_case;

end_if;

(* HART response processing *)
if read_HART _request then
read_HART _request := false;

ReadResponse(any_to_byte(slot_index));
ChangeCmd(any_to_byte(slot_index));
end_if;
end_for;

23.4 Test the Demo Program

Feature Descriptions:

File Name Description

Sending the HART frame manually from Ch-0 of the I-87H17W in the slot 2, and

Demo_HART_1.zip then receive the HART frame from the device.

Sending and receiving the HART frame every 5 seconds automatically and

D HART_2.zi .
emo_ —~21P repeatedly from Ch-0, Ch-1 and Ch-2 of the I-87H17W in the slot 2.

(It’s similar as Demo_HART_2) Using two I-87H17W in the slot 2 and slot 3 to
Demo_HART_3.zip | send and receive the HART frame every 5 seconds automatically and repeatedly
from Ch-0 to Ch-7 at the same time.

Note: Because all 8 channels of the I-87H17W are shared with one HART chip. Each I-87H17W can
conduct only one channel for sending/receiving HART frame at a time, and then conduct the next
channel.

23.4.1 Testing Environment and the “HC_Tool” Setting

Before testing, make sure the 1-87H17W module is plugged in the slot2 (or slot3) of the Win-GRAF PAC,
and the needed I/O channels (Ch-0 ~ Ch-7) are linked to HART devices (refer to Section 23.1). Then,
power on the Win-GRAF PAC and download the project to it.

The following will describe the test way for these Win-GRAF demo programs one by one. Here, we use
the “HC_Tool” utility to simulate a HART device to conduct the HART response. The user can download
“HC_Tool” and its user manual on the I-7567 webpage (as the list below).
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Refer to the following product page (Pin Assignment or Wire Connection) to know the way of wiring.

Slot2/3: I-87H17W (Al)

XP-8348 | DN-37 I-7567 PC (HC_Tool
1
1
: CA-3710 D Al 4 HURT+
: Al- 7 HURT-
!
1 2 3 37-pin I/O Connect Block  USB to HART
Testing Enviorment:
Device Model Quantity Note
Win-GRAF PAC XP-8348-CE6 1 -
HART Al Module 1-87H17W ) The' Demo_HART_l and “Demo_HART_2
- projects require only one [-87H17W.
USB to HART To download the USB driver and the “HC_Tool”
I-7567 1 -
Converter utility.

www.icpdas.com/en/product/guide+industrial__Communication+Fieldbus__Communication+HART

I/O Connector Block DN-37 1 Includes one CA-3710 cable.

http://www.icpdas.com/en/product/guide+Accessories+Daughter__Boards+DAQ__Daughter__Board

The HC_Tool Setting:

Run “HC_Tool.exe” and then click “Setting” to select the COM Port no. which your PC used (refer to
“Device Manager”). You can keep the settings like the figure below (or refer to 1-7567 manual) and click
“OK”, and then click “Open" to open this COM Port.

HC Tool v1.05 {ICEF DAS)

Com Port 2.
Status = Idle

/ Port Neme :
Ipfommnation &

- I-7570 :

Gﬁb 2B Root Hub O
- SEREIE (COMFOILPT)
CAICIDAS [-7567 USBZHART (COME) HART (For Cnd 0)

| huto Configure : Ensble |  HT Channel:
Frame tvpe : Master type © | Prinwary

Timeont (ms) :

W

Preambles ;

Manufactorer [D Dievice tpe

R

Device ID

bl

oty (et |
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https://www.icpdas.com/en/product/guide+Software+Development__Tools+Win-GRAF#434
http://www.icpdas.com/en/product/I-87H17W-G
http://www.icpdas.com/en/product/I-7567
http://www.icpdas.com/en/product/guide+Industrial__Communication+Fieldbus__Communication+HART
http://www.icpdas.com/root/product/solutions/pc_based_io_board/daughter_boards/dn-37.html
http://www.icpdas.com/en/product/guide+Accessories+Daughter__Boards+DAQ__Daughter__Board
http://www.icpdas.com/en/download/show.php?num=1706&model=I-7567

23.4.2 Test the “Demo_HART_1", “Demo_HART_2" and “Demo_HART_3" Projects

Feature Descriptions: (Program- Demo_HART_1 ; Wiring — Refer to Section 23.4.1)
Sending the HART frame manually from Ch-0 of the I-87H17W in the slot 2, and then receive the HART
frame from the device.

After downloading this project, open the spy list (NewSpy) and set the "send_HART_request" variable as
"TRUE" to send the HART request.

_ lg j‘l 4 Q o I L }'( A+ .+—I ﬂﬂ 'HT !hi ﬁ ﬁ == .S;g |1|_T| “
Workspace 0000 HewSpy.spl
B [ Demo_HART_1 [Stafp... Mame | % alue | Descrl 57 Mame
..... [ Exception programs g zend_HART_request FALSE ﬁ Slobal we
£ Programs read HART _request e T = Preamble
- 57] Main B+ Hart_BUS_state 0 | s (1] | Detimiter
- [ watch [for debugging) Hart_ermor_counter 1] - K = Address
T Soft Seope Hart_emaor_code 0 [ FALSE ] Cormrmand

B MewSpy

4 “Wariables

hart_busg_en_MMzq
glot

1. You can also press "space" to set it as "TRUE".

Hew: Spy

hadlzin

@ Binding Configuration channel e TET
- 3 Global defines Preamble 1] ButUnlock slot
2} Wariables Drelimiter 0 channel
B Types [ Address Preamle_r
------- [ (Al Projects] Address[0] 0 Delimiter_r
Address{1] 0 Address ¢
Address[2] 1] . Caommand_r 2
< > gl >

In the "HC_Tool", click "SRMsg" to open "Send & Receive Msg" window, fill in the response data and
click "Send".

HE_Tool ¥1.05 (ICE DAS)

HTCfz ModCfz  About

Refer to 23.4.1 for COM Port setting.

EOX]

Send & Receive Msg

Send Data
|FFFFFFFFFF86 OR 85 0B 04 420315000041 A0FF3EQC 2EC5 37482041 C8 3F22 3942 COBE D1 |

Bend

With Parity Check

2. Fill in the response data and click "Send".

FF FF FF FF FF 86 96 85 0B 0A 42 03 15 00 00 41 AO FF
3EOC3EC537482041C83F223942C98ED1
(Refer to Section 23.2 - The format of HART frame.)

[] Auto Zerall

Recetve Data
T 020704 275<=FFFFFFFFFF a2 96 35 0B 04 420300 D1

Set "send_HART_request" as "TRUE" to send this HART
request by the I-87H17W (refer to Section 23.2).
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Preamble Delimiter Address Command | Byte Count Data
The HART request from the I-87H17W (Hex.)
FF FF FF FF FF FF | FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF
The HART response from the device (Hex.)
(long) 00 00 41 AO FF 3E OC
FF FF FF FF FF 86 96 85 OBgOA - 03 15(16) 3E C5 37 48 20 41 C8
3F 22 39 42 C9 8E D1
If the process is successful, you will see the screen like below.
0000 HewSpy.spl
& Marne: | Value | Description
m zend_HART_request L
read_HART_request
g¢ Hart_BILIS_state 0
Hart_error_counter il
Hart_error_code il
hart_buz_em_Mszg "
zlat 2
channel 0
Preamble ]
Drelirniter 130
Adjg:ﬁgsm] /50 V\ The HART request from I-87H17W's
Address[1] 133 Ch-0in the Slot2 (refer to Section 23.2).
Address[2] 1
Address[3] 10
Address[4] EE
Cormmand 3
Data
Dratalen ]
hart_zend_em_msg ‘Sen
Preamle_r 5
Drelimiter_r 1EHEE
Address o
Addreszs_r[0] 150
Addreszs_1[1] 133
Addreszs_r[2] 11
i:j:::_ﬁ} 152 V\ The HART response from the device
Command © 5 (refer to Section 23.2 The HART format).
Data_r
Drata_r[0] 0
Drata_r[1] il
Drata_r[2] alal
Drata_r[3] 160 W
4 N “ariables Hew Spy - hdain
Drata [250] il
Data f251] il
Data_[252] il
Data_[253] il
Drata_i[254] 0
Datalen_r 16H#15
hart_read_err_msq 'Read success' W
4k “Wariables Hew Spy - bdain
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Feature Descriptions: (Program- Demo_HART_2 ; Wiring — Refer to Section 23.4.1)
To send/receive the HART frame automatically and repeatedly every 5 seconds from the Ch-0, Ch-1 and
Ch-2 of the I-87H17W module in the slot 2.

After downloading this project, open the spy list (NewSpy) and the I-87H17W will automatically send the
HART request from Ch-0, Ch-1 and Ch-2.

I Win-GRAF - Demo HART 2 (Operate 1-87YH17W to communicate with HART device)

Fle Edit ¥View [mset Project Tools Window Help

TN T I S % © A = g Ak ) By S 0

Workspace 0000 Hewspy.spl
[* Demo_HART_2 [StaAp... E Mame | W alue | Dezcri | Mame || Tupe | C
1 Exception programs FE zend_HART_request * o} Global variables ~
3 Programs i cmd_indes a Preamble LISIMNT
“E&1] Main gt crmd_max_mum K] Delimiter LISINT
“&1] TriggerSignal_Gen .. cmdl_Data Address LISINT L
[ Watch [for debugging) crd1_Dataf0] 0o Cormmand LISIMNT
= e T crdl_Datafl] 0o Data USINT
omd1_Datal2] 00 1 Datalen USINT
e BT TigUration crnd1_Diata3] 0o ret DIMT
g Global defines crndl_response_counter 1] slot DIMT
o} Wariables cmdl_eraor_counter 1 channel DIMT
B Types crdl_enor_code 1 Freamle_r LISIMNT
[ [l Projects] cmd2_Data Delimiter_r USINT
cmd2_Data[0] 0n Address_r LSINT
cmd2_Data[1] 0.0 v Cormand r LSINT b
A » < | >

4 kAzin TriggerSignal Gen MHew Spy

In the "HC_Tool", set up the COM Port and HART format first (refer to 23.4.1), and then click "SRMsg" to
open "Send & Receive Msg" window, fill in the response data and click "Send".

HC_Tool v1.05 {ICP DAS)

g HTCfy  ModCfy  Abhont

COMG :

Send & Receive Msg

Send Data
|FFFF FF FF FF 86 96 85 0B 04 42 03 15 00 00 41 A0 FF 38 0C 38 C5 37 48 20 41 C8 3F 22 30 42 C3 8E DI | )
e k
With Parity Check K -
TF 121202187=-FFFFFFF| 3 Fil| in the response data and click "Send". -+ 8E D121 )
FF FF FF FF FF 86 96 85 0B 0OA 42 03 15 00 00 41 AO
FF3EOC3EC537482041 C83F 223942 C98ED1
(Refer to Section 23.2 - The format of HART frame.)
[] Luto Ecrall Clear
Recetve Data
F4F 12:11:08 031 «—FF FF FF FF FF 82 06 85 0F 04 42 03 00 D1 . }
TG ERERRLS LR LLUR | | The LE7HIZW wil automaticly send
4 131126 503 FF FF FF FFFF 52 96 85 O 0 4% 03 00 D1 the HART request every 5 seconds from
FF 17:12.01 £09-—FF FF FF FF FF 82 05 85 OF 04 42 0200 D1 Ch-0. Ch-1 and Ch-2
F4F 17'12-11 503 <—FF FF FF FF FF 82 05 85 OF 04 43 0200 D1 ) an .

(It shows 15 seconds because we just link the channel 0 in this test.)
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Preamble Delimiter Address Command | Byte Count Data

The HART request from the I-87H17W (Hex.)

(long)

FEFFFFFFFF | 82 | oo oo onon 40

03 00 -

The HART response from the device (Hex.)

00 00 41 AO FF 3E OC
03 15(16) 3E C5 37 48 20 41 C8
3F 22 39 42 C9 8E D1

O0O00 HewSpy.spl
¥ M arme | Walue | Description

(long)

FEFFFFFFFF | 86 | 0o oc 0n op 42

FE! zend_HART _request
—' omd_index @47 The I-87H17W is sending HART request from Ch-2.
g+ crid_rmas_nunn 3

cmdl_Data

The received data from Ch-0. The “Data” will convert

crmd1_Data{0] 2012463 ) g1 to four “REAL” values in the program (P23-17).

sztg:::{;} o datal =20.12463 (41 AO FF 3E)
cmdl_Datal3] 100778938 data2 =0.385187 (3E C5 37 48)
cmd1_response._counter 1 data3 =25.030827 (41 C8 3F 22)
cmdl_emor_counter 15 datad4 = 100.778938 (42 C9 8E D1)
cmdl_emor_code -1
cmdZ_Data
Cm:?gata{?] E'E By now, one response from Ch-0. The I-87H17W will
Ezdz_[):::{zi D:D send the request every 5 seconds from Ch-0 to Ch-2.
u:de:Data[S] 00 If it is timeout, the return value will be "-1". And,
crmd2 response. counter 0 there is no response for 15 times now.
cmds_ermar_counter 16
cmd2_emor_code -1
cmdd_Data
cmd3_Datal] 0.
cmdd_Datal1] n.a
cmd3_Datal?] 0.
cmd3_Datald] 0.
cmdd_response_counter 1]
cmd3d_ermar_counter 15
cmd3_emor_code -1
hart_bus_er_Msg ‘Errar; Timeout’
hart_zend_emn_msg 'Send success’

hart_read_erm_msg 'Fead success'

4 hedain Trigger Signal Gen Hew Spy
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Feature Descriptions: (Program- Demo_HART_3 ; Wiring — Refer to Section 23.4.1)
Using two I-87H17W in the slot 2 and slot 3 to send and receive the HART frame every 5 seconds
automatically and repeatedly from Ch-0 to Ch-7 at the same time.

After downloading this project, open the spy list (NewSpy) and both of I-87H17W modules will send the
HART request from Ch-0 to Ch-7 automatically.

A Win-GRAF - Demo_HART 3 (Operate 1-87H17W to communicate with HART device)

File Edit View Insent Project Tools Window Help

A" B= Ll X == P2 n g @
Workspace 0000 HewSpy.spl
[* Demo_HART_3 [StaAplRur ~ E Hame | Yalue | Le “F Mame | Walue
1 Exception programs Send_HART_request 5
[ Programs Send_HART _request[d] Send HART re...
78 BuildCrmd [*T o build HA B+ Send HART_request{1] TRUE Freamble 5
T8 ChangeCmd [*To switch cmd_indesx Delimiter 130
?-2 Errar_handle cmd_index{0] 3 Address
P8 GetSlot [*To get cumenl crd_index{1] 2 Cammand 3
“E1] Main cmd_max_num Data
P8 ReadResporse [*ta hart crd_max_nurn[0] a Datalen 0
“&1] TriggerSignal_gen [To cmd_mas_num(1] a ret G
| watch [for debugaing) trigger_timer 22493 slot 3
B® Soit Scope trigger_interval tHhs channel 2
e zlot2_cmd1_Data Prearnle_r 0
“Bad MewSpy slotZ_cmd1_Data[0] 0o Delimiter_r 16H10
Per=Bndina-Earliguration zlot2_cmdl_Data[1] 0o Address_r 3
o Al=b T AradAd T-a-I71 L T L g v ey
2g Global defines ¢ (‘“ ol 0 2

']ﬁ‘ " aniables

4 ¥ Hew Spy hdain “Wariables

Euild Crmd

Change Cmd

Trigger Signal gen

In the "HC_Tool", set up the COM Port and HART format first (refer to Section 23.4.1), and then click
"SRMsg" to open "Send & Receive Msg" window, fill in the response data and click "Send".

HE_Tool v1 05

COME
Send & Receive Mzgz

(ICF DAZ})

Cloze

g HTCfz  ModCfy  Ahont

Bend Data

|FFFFFFFFFF869685 OB0LA 420215000041 AOFF3EOC 3ECS5 374582041 CE3F22 3942 CA8ED1

With Parity Check

\
T 040011 656—=-FFFFFFFY 2 Fill in the response data and click "Send". E D1 31
FF FF FF FF FF 86 96 85 0B 0A 42 03 15 00 00 41 AO FF
3EOC3EC537482041C83F223942C98ED1
(Refer to Section 23.2 - The format of HART frame.)
[] ufo Scroll Clear

Receive Data

T4 04:00:11.093«=FF FF FF FFFF 82 96 85 0B 04 42 03 00 D1 F

Both of I-87H17W modules will send the HART
request from Ch-0 to Ch-7 automatically.

Preamble Delimiter Address Command | Byte Count Data
The HART request from the I-87H17W (Hex.)
(long)
FF FF FF FF FF 82 96 85 OB OA 42 03 00
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Preamble

Delimiter

Address

Command

Byte Count

Data

The HART response from the device (Hex.)

FF FF FF FF FF

(long)

86 96 85 0B OA 42

03

15(1¢)

00 00 41 AO FF 3E OC
3E C5 37 48 20 41 C8

3F 22 39 42 C9 8E D1

OO00 HewSpy.spl

4 »

Mame

| Yalue

| Description

Send HART _request
Send_HART_request[0]

Send_HART _request[1]

cmd_index
cmd_index[0]
cmd_index[1]

crnd_mas_nunm

TRLE

cmd_rmax_num[0] a

cmd_max_num[1] g

trigger_timer
trigger_interval

tH2:116ms
5z

Send the HART request every 5 seconds.

glot2_cmd1_Data

glat?_cmd1_Drata0]
glot2_cmd1_Dataf1]
glot2_cmd1_Datal2]
glot2_cmd1_Data[3]

2012483
0.385187
2h.030327
100.773335

glotd_crmdZ_Lata
glot2_cmd3_Data
glot2_cmdd Data
glot2_cmd5_Data
zlot2_cmde_Data
glot2_cmd?_Data
zlot2_cmdd_Data

glot2_cmd_responze_counter

glot2_cmd_rezsponse_counter[0]
glot2_cmd_response_counter1]
glot2_cmd_response_counter2]
glot2_cmd_response_counter]3]
glot2_cmd_response_counter4]
glot2_cmd_rezponse_counterd)
glot2_cmd_rezponse_counter[B)
glot2_cmd_response_counter[7]

glot3_cmd1_Data
zlot3_cmdZ_Data
zlot3_cmd3_Data
zlot3_cmd4_Data
zlot3_cmd5_Data
zlat3d_cmdB_[Data
glot3_cmd?_Data
zlot3_cmdd_Data

o o o o o o o =

zlot3_cmd_responze_counter

zlot3_crmd_ermor_counter

zlot3_cmd_ermaor_code

hart_bus_em_Mszg
hart_zend_erm_mzg

hart_read_err_msg

‘Error: Timeout!

The received data from Ch-0 of the I-87H17W
in the Slot2. The “Data” will convert to four

“REAL” values in the program.

datal =20.12463
data2 = 0.385187
data3 = 25.030827
data4 = 100.778938 (42 C9 8E D1)

(41 AO FF 3E)
(3E C5 37 48)
(41 C8 3F 22)

‘Send Errar: -87H1 ™ i aff-line'

Hew Spy - hdain

‘Wariables Euild Cmd Change Cmd

Trigger Signal gen
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Appendix A Data types and Ranges

Users can specify the data type of variables in the Variables Area (refer to Section 2.2.1) or in the
Variables window (refer to Section 2.2.2).

o} Global variables

Below are the available basic data types and ranges:

(*) stands for the commonly used data type.

PAC Year | e

PAC Month 0| BOOL

PAC Day p| EYTE

PAC WeekDay ] _
PAC_Haur D
F'AC_MinLItE D LINT

PAC Second O LRpEAL

< LWwWORD

Data types Size in-bits Range of Values
BOOL (*) Boolean TRUE or FALSE
STRING (*) Character string A max. of 255 characters
SINT Signed small integer -128 to +127
USINT 8-bit
Unsigned small integer 0 to +255
BYTE
INT Signed integer -32768 to +32767
UINT 16-bit
Unsigned integer 0 to +65535
WORD
DINT (*) Signed double integer -2147483648 to +2147483647
UDINT
Unsigned double integer 0 to +4294967295
DWORD 32-bit
REAL (*) Floating point +3.4x1038 to +3.4x1038
TIME (*) Time of day T#Oms to TH23h59m59s999ms
LINT Signed long integer -283 to +(263-1)
LREAL Floating point +1.7x103% to +1.7x103%8
64-bit
ULINT
Unsigned long integer 0 to +(2%4-1)
LWORD
Note: “ULINT” and “LWORD” are not supported for Win-GRAF PAC.
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Appendix B Troubleshooting while On-Line the PAC

If the error message is showing up (as the screenshot below) after connecting to the Win-GRAF PAC,
refer to the following content to solve the problem.

® The “Bad version!” error message:
It means that the compiled version between the PC and the PAC is different. The most common
reason is that users have modified and re-compiled the program.

To solve the problem

1. Click the “Stop application” button to stop the running program.

Win-GRAF - DemoD1 M=1E3
File Edit View Inset Project Tools Window Help
2L -y e, AW e QR e (9 A I O
Workspace R X
I La |7 Mame | Walue
I_J Exception programs £ ] PAC Time (*Get / Set [~
£ Programs | Second) PAC_Second Inst TIME_GET E
“8] PALC_Time [*Get / Set... Set TRUEto setn... Inst_TIME_SET
e |2€] LD [*Blinking?) _ Set_newy_time Inzt_TIME_SET =] ﬁ Global varighles
[+ [ Watch [for debugging) R Set TRUE o . SENUNREEr € PAC Year
o
@® Soft Scope new times far the PAC Manth 3
- B Initial values newy_vear | vear = <'_' n “l - s
!!& Binding Configuration I = ==
3g Global defines C3 (Al -
{2} Wariables | new_arth | Manth 3 [Used) 3
BB Types 3 (Project]
1 Advanced
o new_Day {Day [ Arithrmetic
[ Arays
neswe_Hour JHour v [ ASdntertace hd
L] > 4 »| Blocks,  Sowlist | Define | EMUN
Demol - 192.168.255.1:502 »
# | Time | Event description | Bac! version!
Cycle time (ms):
Last=0
Allowwed = 0
hdaximum =0 \
4> Euild Cross referenses Runtime Call stack Breakpaints Digital sampling trace Frompt | __Hbi|
IReady Bad version! (192.165.255.1:502) {1 0 »
Bad version!
Cycle time (ms;
. . Last=2
2. Click the “Download” button to download the program again. Alloved =10
Maximum =9
. Overflove = 0
48 || Mo application
Local application:
n?mmm 4 - 155811
Crmtime 5 RiZ=1 E#EEMB!IETBEEI
Target application:
ﬂb 070452014 - 12:46:53
=] =
T y{[ W | ﬁc=1 B#48e78eS
RAM = 75176 bytes
Elapsed: 2h11m26s

3. The “RUN” message means that the program is working properly.

Al EuN PSR e
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® The “Communication error” error message:
A communications failure has occurred between the PC and the PAC.

Win-GRAF - Demoll

File Edit View Inset Project Tools Window Help
e s A & BT AR A

Workspace umun [PAC_Time] | HLL B4
I I I&? M arne | Value
|_j Exception programs Inst TIME GET E 8 PAC_Time ("Get / Set F»
- [0 Programs | |R1: Get current .. En TIME_GET Eno | Inst_TIME_GET
538 PAC_Time [Giet / Set.. Inst_TIME_SET 1
" [ LD [Blinking®] Current time of th... El {3} Global variables
[=)- [ Wfabch [for debugging) | ear[PAC_Year PAC Year
R Soft Scope PAC Manth 2
o B Initial values hortk|-PAC_Marth <"‘ " AI - ST
!!& Binding Configuration I = =
3g Global defines C3 (AN 2
Wariables | | Diay |-PAC_Day (] [USE'..CI] =
BB Types 3 [Project]
4 Advanced
B un Dy |-PAC _WeekDay B3 Arithmetic
[ Arays
Hour |-PAC_Hour b [ ASdntertace ~
3] > < »| Blocks Sovlist | Define | ENUM
Demo1 - 192.168.255.1:502 »
T Time Event deseription | Communication errar
4k Build Cross references Runtime Call stack Ereakpaints Digital zampling trace Frompt HRkL
IReady Bad version! {192,168,255,1:502) é 0,0 205 % 18 0,0

To solve the problem
1. Make sure your Win-GRAF PAC is started, and the network communication between the PC and the
PAC is functioning properly.
2. Make sure the IP setting of the Win-GRAF project is the same as the PAC IP (refer to Section 2.3.5,
in this example, the IP address is “192.168.255.1:502").
3. Make sure the network communication of your PC is working.
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Appendix C  Enable the Screen Saver of WinCE PAC

Please set the following two items to enable the screen of WinCE PAC.

1. Choose “Control Panel” > “Power” > “Schemes”, and set the “Power Scheme” as “AC Power”, set the
“User Idle” and the “System Idle” to the same value (or set the “System Idle” value larger than the
“User Idle” value).

2. Then, remember to run “WinPAC Utility” > “File” > “Save and Reboot” to save the settings and auto
reboot the PAC.

Using the WP-8xx8 as an example:
If users do not touch the screen or button until the time out (e.g., 1 minute), the WP-8xx8 will turn off
the backlight for enabling the screen saver. Whenever users touch the screen or button, the WP-8xx8

will turn on the backlight again.

The way to disable the screen saver is to set the “User Idle” and the “System Idle” as “Never”, and then
remember to run “WinPAC Utility” > “File” > “Save and Reboot” to save the settings and auto reboot the
PAC.

Teogams >
% Favorites 4 -h 4 E@
L% :33 J

D Docurnents

Certificates  Date/Time Dialing

Power. Properties E

Battery

B Settings B Control Panel

Power Scheme: ]
|:&C Powwer J

Switch state to User Idle: )
|ﬂfter 1 minute J

Switch state to Suspend:

06

|Never

<

1

WordPad

N WInPAC Utility [2.1.0.4]
@J Help Configuration |
My

Save
Documents Save and Reboot
@ Reboot Without Save W& |
\@ Restore Default Settings
WINPAC Exit
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Appendix D Using Expansion RS-232/485/422

The Win-GRAF PAC (check P1-1) expand more COM port in its slot No. 0 to 7 by using following modules.

[-8112iW : 2-port Isolated RS-232 module

[-8114iW : 4-port Isolated RS-232 module

I-8114W : 4-port RS-232 module Note: The WP-5xx8 does not support
[-8142iW : 2-port Isolated RS-422/RS-485 module . XW-5xx series XW-board.
-8144iW : 4-port Isolated RS-422/RS-485 module ('S PAC can not expand COM port.)

Using the WP-8xx8 as an example:
Before using these modules, please configure them by using the “WinPAC Utility”. First, plug the module
in the WP-8xx8’s slot 0 to 7 (It is better to be in slot 0 to 3), and then run the “WinPAC Utility”.

® Click the “Multi-serial port wizard” tab.

® Check the “USE COMx” option. (Note: The Win-GRAF doesn’t support “USE MSA/MSBx”)

® Click the “Slot scan” button, and then the current found serial-port expansion module will be listed
on the left. (The earlier COM port setting is listed on the right if you have already set it before.)
Click the “Set” button to refresh the new setting like the figure below.

® Click [File] > [Save and Reboot] to save the new setting and auto reboot the WP-8xx8.

WInPAC Utility [2.1.0.3]

§ Fle Help Configuration

wordPad | Ethernet Settings I Network Settings | System Information | Auto Executio [ Multi-serial port wizard 18] 4] »
N

=-§3 Slot3:8144
—— Slot 0: £ come K Driver enabled
DJ ' 43 com7 -
z Slot 1 & coma e Driver disabled
My Slot 2: £23 comg
Documents

@ Slot 3:
Slot 4:

WINPAC ...
Slot 5:

JUULADIL

Slot 6: Install driver (apply to I-8112/8114/58142/8144 series modules )
Slot 7: Stepl: Port number assigned according to
(@) Sequence order (O Slot order (Fixed order)
Slot scan, (Refresh) Step2: |: [JusE msamisex
: : USE COMx
Start Port number
WinPAC Utility. [2.1.0.3] [Z]

¢

Help  Configuration

Step3: | \/-S'S: »hoot" to enable driver

Save

Save and Reboot
Reboot Without Save N\
Restore Default Settinig:
Exit

Select “USE COMXx” option
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After the configuration succeeds, the COM port No. for the expansion is COM6 to COM37 in the
Win-GRAF definition. (In this case, it expands the COM6 to COM9).

INEtWDrk Sattings IS\,rst!m Infor mation ] AUt Execution | rMulti-serial port wizard [

=% Slot3
. * CIOM7
sett: [ | % covs
Slot 2: |:| - B# COM9
Pin Assignment:
1-8112iW 1-8114iW 1-8114W

2-port Isolated RS-232

4-port Isolated RS-232

4-port RS-232

PN Termns . No. Pin e _— No. Fin
GND1L o5 NC. NC. 2 e
DTR1 04 - glrls‘ NC 2;.;3 21 DTR3
TxD1 o3 07 RTS1 NC os3 2 DSR3
RxD1L 02 06 DSR1 RTS3 s 3 RTS3
DCD1 01 TxD3 - 24 TxD3
() SPinmae Z& DN : ﬁ
Port D-Sub Connector hok=l DSR4 7 TS
RxD4 cliass 28 RxD4
NC. s 2 R2
NC. e 0 Om
M T, g e e, om ——
GND2 05 ™02 s B T2
DTR2 04 g g; NC gl';u , 3% Dol
TxD2 03 o s GND1 SRS el 3 oo
RxD2 (i7 & b crst i |
DCo2 o1 RxD1 e 'l 37 RO
Port2 . - Ao 37-Pin Female 37-Pin Female
D-Sub Connector DSub Connector D-Sub Connector
1-8142iW 1-8144iW
el o1 D14/TxD14 Tefl o2 DI4/TxD14 RS-485 portl: (D1+,D1-)
w02 D1/TxD1- ul| 02 D1-/TxD1- RS-485 port2: (D2+, D2-)
r=i| o3 RxD1+ Tal| 03 RxD1+
WOl : ;‘;‘; =] : ::";‘1‘ RS-422 portl: (TxD1+, TxD1-, RxD1+, RxD1-)
P e Hd i RS-422 port2: (TxD2+ , TxD2-, RxD2+, RxD2-)
Lol 07 D2/TxD2- Lelf o7 D2-/TxD2-
= i Lo] o8 RuD24 I-8144iW (4-port Isolated RS-422/485)
NCH RxD2- Tel] 09 RxD2-
| 10 GND2 || 10 GND2 RS-485 portl: (D1+,D1-)
Y [ NC. = u D34/TaD3+ RS-485 port2: (D2+, D2-)
oy [ e = n o RS-485 port3: (D3+, D3-)
o)l 14 N.C. | 14 RxD3- RS-485 port4: (D4+, D4-)
Tull 1s NC. el 1 GND3
&_ ;g :g {::_- 1: g:*,’:g RS-422 port1: (TxD1+, TxD1-, RxD1+, RxD1-)
T 18 NC. :.‘ 18 RxD4+ RS-422 port2: (TxD2+, TxD2-, RxD2+, RxD2-)
Iﬂl 19 :-C- =] 19 RxD4- RS-422 port3: (TxD3+, TxD3-, RxD3+, RxD3-)
s - o — RS-422 port4: (TxD4+ , TxD4-, RxD4+, RxD4-)
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Appendix E  Enabling a Serial Port for Connecting the
Win-GRAF Workbench

(In this section we use the WP-8xx8 as an example to show the way to enable the serial port for
connecting the Win-GRAF Workbench and this way is also applied to other Win-GRAF PACs.)

The Win-GRAF PAC’s Ethernet Port is typically enabled for the Win-GRAF Workbench to debug or
download or upload the project. If users want to enable a serial port (i.e., RS-232 or RS-485) for doing

these operations, follow the way as below:

Method 1:
When the Win-GRAF PAC is turned on, it will try to read a “Extra_Ports.txt” file in the path
“\System_Disk\Win-GRAF\”, and the contents are shown like below.

COM1:19200,N,8,1 V\ It means to enable the COM1 and
the Baud Rate is 19200 bps

If you want to enable the COM2 and its Baud Rate is 9600 bps, modify the contents as below.

COM2:9600,N,8,1

So, put this text file to the path “\System_Disk\Win-GRAF\” by FTP and then reboot the PAC.

Disable the COM Port:
If you want to cancel this COM Port setting, simply delete the “Extra_Ports.txt” file on the PAC

( \System_Disk\Win-GRAF\Extra_Ports.txt) and then reboot the PAC.

Method 2:

Users can find out a "demo_extra_port" demo project in the shipment CD. First, restore this zip file
(refer to Chapter 12) and then mouse double click "ST1" to modify this program. Finally, compile and
download this program to the PAC (refer to Section 2.3.5).

Wor'.space ST1 B¥X
. J) demo_extra_port it Create_extra port := FALSE ; A\ T Name | Type | Din
2B ReEpIon programs . B i _ file1 DINT o
[ Programs i (7 ancp T i eu o aelbpudate filel_name STRING(128)

8] Main THEN f.llel : := F_wopen( filel name ) Create_extra_port BOOL
5 = i Er oo - o - =
5] - = [ FM write( filel , 'COM1:19200,1,8,1' );l Delete extra port BOOL -
[ Watch [for debygqging) o F_close( filel ) ; (* close file #) $ L2
&% Soft Scope end if ; 3 (A A
=4 Initial values b1l
%3 NewSpy1 end if ; In this example, it writes the string ‘COM1:19200,N,8,1’
%4 Binding Configuration . . . .
$g Global defines (+ sec TRUE to { into the file, which means to enable the COM1 and its 3
G} Variables - Baud Rate is 19200 bps. Change the COM Port number

B Types £ ¥ | ST1,7 NewsSpyl

and baud rate to whatever you want to use and compile

this program again.
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Test the program:
1. After connecting the Win-GRAF PAC, set the variable -"Create_extra_port" as "TRUE" in the Spy list.
In this example, it will add a file -"Extra_Ports.txt" into the path "\System_Disk\Win-GRAF\" and the

content is “COM1:19200,N,8,1”.
2. Setthe "Reset_PAC" variable as "TRUE", and then the PAC will auto reboot and apply the setting.

SLEL Lt o

Workspace

[> demo_extra_port [RUN] g Name | Value
[+~ Exception programs Yearl 2014
=1+ Programs B Month1 7 LHLE ‘\ I[l]
“35€] Main B¢  Dayl 25
“B1] ST1 Hourl 4 FaLSE ]
[~ Watch [for debugging) Minutel 7
B8 Soft Scope Secondl

=4 Initial values

o o & % (B g (9 /@I RUN ELY
0000 HewSpyt.spl )

file1 1324688

: B NewSpyl filel name “Sustem DiskWin-GRAF in-GRAFA\Extra_Ports. tat'
%4 Binding Confi ioh Create_extra_port M Ports. txt
39 G . Delete_extra_port orts. bt
2 Double-click Reset_PAC
B Types » TRUE \ (1)
[@E] ST1] NewsSpyl, Variables | Main 7
e [ FALSE N ]

In the Win-GRAF Workbench, if you want to connect to the Win-GRAF PAC through the serial port. Refer
to Section 2.3.5 — Step 1 to 2, and select the "Serial link" option for connecting the PAC via COM Port.

Communication Settings @

(O Ethemet TCPAP -
P adress: ‘, ‘

Port humber: ‘ ‘

() Serial link
PC port: [coms el .
=B gx Select the available COM Port
Baudrate: 19200 v number on your PC. In this
Parity: None v | example, Baudrate = 19200 bps.
Stop bits: [71 v {

Disable the COM Port:

If you want to cancel this COM Port setting, simply set the
"Delete_extra_port" variable as "TRUE", it will delete the [
“Extra_Ports.txt” in the path (PAC: \System_Disk\Win-GRAF\).
Then, set the "Reset_PAC" variable as "TRUE" to auto reboot
the PAC.
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Appendix F

Pin Assignment of PAC’s Serial Ports

WP-8448/8848:

Pin assignment of COM1 to COM4.

COM1: RS-232

COM2: RS-485

=PWR1

=GND

li=PWR2
=GND
=R.COM
=R.NO

Dt
)=

-

F.G,

COM3: RS-232/485

COM4: RS-232

DS LDCD
RTSH -RxD
CTS- [ TxD

~DTR

RI- LGND

@{@@@@@@

Note: WP-8148 has no COM3, COMA4.
XP-8038-CE6/8138-CE6/8338-CE6/8738-CE6 and XP-8048-CE6/8348-CE6/8748-CE6:

Pin assignment of COM1 to COMS5.

COM1: RS-232

External COM1 for the XP-8038-CE6 and the XP-8048-CE6 only;
The COM1 of other PACs is for internal communications with 1-87KW

modules in slots only.

@ %—--—RID

% G+ TxD

63‘3’
®+-GND

©

N

COM2: RS-232

COM3: RS-485

deoo

COM4: RS-232/485

CTS+
RTS=
Data--

COM5: RS-232

DSRA [oco
RTS- [RxD
CTSH [ TxD

~DTR

RI- LGND

@{ @@9@@@
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VP-x2x8-CE7 :

Pin assignment of COM1 to COM3.

VP-2208-CE7 VP-4208-CE7
COM1 & COM2 : RS-232/RS-485 | COM1 & COM2 : RS-232/RS-485 COMS3 : RS-485 (D+, D-)
6@~*Data+ @--Dataw
310 ST a0 21~ | [SHHEHHEe
+TxD @t TxD
RTS—H® @ RTS—+® @ i I
Data- @ Iso. Data- @ Iso. 'JT PGND I D- |
—_®&reND —_®JrG6ND F6 ™ pwr D
VP-1238-CE7
COM?2 : RS-485 (D2+, D2-) COMS3 : R$-232
psrL@ QrocP
rTs1@ @ R*P
D- = mm — D+ — @. - TxD
= Rl @+-DTR
(®H-GND
RS-485
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Appendix G Automatically and Periodically Synchronizing the PAC
Time over a Network

The Win-GRAF PAC support SNTP (Simple Network Time Protocol) Client for network time
synchronization. This chapter will describes how to synchronize the Win-GRAF PAC time with the SNTP

Server over the Internet or a local network.

WinPAC
SNTP
Server ;
- Win-GRAF PAC
! (SNTP Cllent) ; Internet

SNTP Server

|

ViewPAC

G.1 Set up an SNTP Client for Network Time Synchronization

Run the WinPAC Utility on the PAC’s (e.g., WP-8xx8) desktop, select the “System Settings” tab and click
the “Configure” button to open the "Internet Time" window.

L_ﬁg WinPAC Utility [2.1.0.6] [;] @]
td Fle Help Configuration

WordPad | 5 _
: System Settings | Qystam Settings2 I Ethernet Settings ]Netwclrk Settings ]S\,rstem Infor mation ]Aub: d | b
bJ Welcome to use WIinPAC Utility
2 This tool will help you to set up the WinPAC - 5000,
My . -
Documents Display Resclution : |1024 * 765 v

] Brp: 16 v
@ WinPAC . T

WINP.&C\ \n “ Industrial Control Products

| £

< Data Acquisition System Set
&\
Bateryl: (K Task Bar Settings: [ ] Auto Hide Always On Top
Batteny2: 0K [ ]Blank Desktop

When the battery voltage below 1.5, the data in the RTC {real time clock) and 512KE SDRAM will be lost,

Configure synchronization with a time server l Configure w l

[ |Enable Autorun when connecting a USE Disk
[ ]Enable Autorun when connecting a Micra SD
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Step 1: Assign a SNTP Server

In the "Internet Time" window, you can select the listed SNTP Server (as the figure below) to conduct
the Internet time synchronization. Or, you can set up a PC as a SNTP Server (Refer to Section G.2) and
then type its IP address (e.g., 192.168.78.99) in the "Server" field, for automatically time synchronization
through the Internet or a local network.

Internet Time 1.0.0.2

<5tep1:59rver: 192,168.75.99 (1\

pool.ntp.org N
SiEp2: AuBUpEE tock. LSt nayy mil
Step3: time. windows.com

|:| Autornatically synchronize with an internet time server

Update Moy

Step 4:Go o0 "File" -->"Save and Reboot" 1o enable
driver

Ao update stopped

Note: If the assigned SNTP Server for the PAC time synchronization is over the Internet in a different
domain, the user must set up the “Default Gateway” for the PAC (Refer to Section G.3)

Step 2 : Assign the Auto-Update Frequency
If setting to update once a day (24 hours), entering "1440". (Uint: minutes. The minimum update
frequency is "5" minutes.)

Step 3 : Enable Auto-Time-Synchronization
Check the box for time synchronization automatically with a SNTP Server, and then click “X” on the
upper-right corner to exit this window. (Uncheck the box to stop this function.)

WInPAC Utility [2.1.0.6]

Internet Time 1.0.0.2

Help  Configuration

Stepl: Server: |puu|.n¢u.urg w

1440 minLte

’\
i@.ltl:umatil:ally synchronize with an internet time ser

N—", : 1
F{;\) Update Mow '
5 .
Step 4:Go to "File" --="Save and Reboot" to enable WinPAC

dr e \r_ﬁ"" Industrial Control Products
( Auto update running “b.‘;‘ Data Acquisition System
N L

S ——————————

Save and Reboot

Reboot without Save
Restore Default Setfings
Exit

Step2: Autoupdate Frequency: <
Step3:

7\

Step 4 : Save and reboot the PAC
Click “File” > “Save and Reboot” of the WinPAC Utility to save the settings and restart the PAC.

Step 5: Test the SNTP Automatic Time Sync

After rebooting the PAC and able to access the network, it will automatically synchronize the time with
the SNTP Server according to the previous settings. You can also click the “Update Now” button in the
“Internet Time" window to update the PAC time immediately.
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G.2 Set up a Windows XP PC as the SNTP Server to test the SNTP Client

Prepare a Windows XP PC for the WinPAC SNTP Client to synchronize the time. Follow these steps.

Step 1: Enable and Set Up the SNTP Server of Windows XP PC

1. Run “Registry Editor”
On PC, select [Start] > [Run] and enter “regedit”, then click “OK”.

- Type the name of a program, folder, document, or
5 Internet resource, and Windows will open it for vou.

Open: I Regedit| v l

[ OKk{[ Cancel ] [ Browse... ]
2. Enable the SNTP Server.

The SNTP Server in a normal Windows XP PC is default enabled.

Left window:
Please change to the following directory.
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\W32Time\TimeProviders\NtpServer\

Right window:
The most right “Data” number of “Enabled” is (1) which means the SNTP Server is enabled. If it is (0)

which means the NTP Server is disabled. Please right click “Enabled”, select “Modify” and change
“Value” to “1”, and then click “OK”.

% Registry Editor

File Edit Wiew Favorites Help

[ vgasave A Mame Type Data
(1 vialde [ab]{Default) REG_SZ ivalue not set)
(3 velsnap 8] AllowhanstandardModeCombina, .. REG_DWORD 0x00000001 (1)
% W55 [ab]DliName REG 52 W INDOW S system32 waztime
= ESZCT:;:g Enahled REG_DW/ORD 0x00000001 (1) |
3 Erum %] InputProvider REG_DWORD 000000000 {0)
I:l Parameters
|:| Security
=23 TimeProviders
[ MepClisnt
=5 [
(2 waswc
|:| Wanarp
£ woIcA

3 wdmaud

[Z3 webClignt

[ windows Workflow Foun
[ wWindows wWorkflow Foun

| I |

|

8

er ComputeriHKEY _LOCAL_MACHIME)SYSTEMICurrentControlSet) Servicest ' 32 Timel TimeProvider s\NtpServer ]
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3. Set the Windows Time service to use the internal hardware clock.

Left window:
Please change to the following directory.
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\W32Time\Config\

Right window:
Right click “AnnounceFlags”, select “Modify” and change “Value” to “5”. Then, click “OK” to exit the

“Registry Editor” window.

% Registry Editor,

File Edit Wiew Fawvorites Help

3 uprs | Mame Type Data ”~
([ usbeegp REG 5 {valus ot set)
(3 usbCennect [ AnnounceFlags REG_DWORD 0x00000005 (5) |
£ usbehei REG_DWORD 0000000z (2]
5 Gt Promoeresss | mown o)
. u] (=1glu] ki
% :Zba:::e LargePhaseOFFset REG_DWORD 000138300 { 1250000)
0] Vialds [RE]LastClockRate REG_DWORD 00002625 (156250)
(23 velsnap LocalCIockDispersion REG_DWORD 000000004 (107
[ vss MaxF\IIowedPhaseOFFset REG_DWORD 0=00000001 (1)
- WazTime [ MaxClackRate REG_DWORD 000026 30 (156640)
£ Config MaxNegPhaseCorrectinn REG_DWORD 0:x0000d2f0 (S4000)
3 Enum MaxPnIIIntervaI REG_DhORD 0 0000000F (15)
[ Parameters MaxF‘nsPhaseCurrection REG_DWyORD 0x0000d2F0 (S4000)
[ security [R¥] MinClockRrate REG_DWORD 000026044 (155860) T
(13 TimeProviders || [@#MinPalinteral REG_DWORD 00000000 (10)
0 waswc [R8]PhaseCorrecthate REG_DWORD 000000001 (1)
00 wanarp ¥ | [R¥IPaladiustFactar REG DWORD 000000005 (S) L
< | > £ | >

I My ComputeriHIKEY _LOCAL_MACHIMEVSYSTEMY CurrenkContral3et)Services w32 Timel Config ]

Step 2 : Restart Windows Time Service

4. On Windows XP desktop, click [Start] > [Run].
2. Enter “net stop w32time && net start w32time”, and then click “OK”.

The user can also right click [My Computer], left click [Manage] and [Service], and double-click
[Windows Time] to stop/start the Windows Time service and set its “Startup Type” to “Automatic”.

g Computer Management
=] Fie
« o A@EFRER 2@ > w0 ow

Action  Wiew  Window  Help

Q Corputer Management (Lo||  Mame Diescripkion Status Skartup Typ #
= i, System TC":'!S 8 Windaws Installer Adds, modi., Manual
i @ Btk iner %Winduws Management Instrumentation Provides a ... Started Aukornabic

Provides s, .,

+-£-] Shared Folders
Local Users and Grt

[

s and Applicatio

+ B8 Indexing Service

4

2 .;J Ezr:ilzremf:;l:l:l;ll-;rgsc %"t’.u ALY TS SEYIC ™aral
= @ Strage %Wireless Zero Configuration Provides a,.,  Starked Aukomatic
= Remavable Storage %WMI Performance Adapker Provides p... Marual
Disk Defragmenter %Wurkstatiun Creates an,,, Starked Aukomatic
Disk Managerment

% Extended jy Standard
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Step 3 : About the Windows Firewall

If using Windows Firewall (enabled), you need to open a port (i.e., UDP123) for allowing communicates
with other device.

1. On Windows XP desktop, click [Start] > [Control Panel] > [Windows Firewall].
2. Click the “Exceptions” tab, and click “Add Port...”.
3. Give a name “SNTP Server”, set up the port number “123” and select “UDP”. Click “OK” to exit.

B Control Panel L

File Edit View Favorites Tools  Help

"= Windows Firewall

\_) e) - ? fJSearch Folders ' e 1@ Advanced

Address |I:} Control Panel | windows Firewall is blocking incoming netwark connections, except for the
__ - L1 programs and zervices selected below. Adding exceptions allows some programs
= User Accounts YMware Tools to work. better but might increasze pour zecuriby rigk.
i [
ﬂ Control Panel £
[} Switch to Category Wiew E_;] % Programs and Services;
a Mame -
Windows Windows
See Also £ CardSpace Firewall Ir?temet Explarer
Livellpdate360
& Wwindows Update ) | MediaCerter
Microzaft Office Duthoak
MSMShel
Metwark Diagnostics for Windows =P
UPAP-Framework,
JUPlayer
Add a Port ] | L!ve M ezsenger 8.1
e Livve Mezzenger 8.1 [Phone] —
~
|Use these settings to open a port through Windows Firewall. To find the port -
number and protocol, consult the documentation for the program or service you | [ #dd Part. [ Edi..
want to use.
otification when Windows Firewall block s a program
Name: | SHTE Server | isks of allowing exceptions?
Port number; | 122 | oK, ] [ Cancel

O 1cP %‘

What are the risks of opening & port?

i Change scope... | [ oK ] [ Cancel

Step 4 : Set up a fixed IP for the SNTP Server

The SNTP Server must set up a static IP address for the time synchronization service no matter over the
Internet or over a local network. And, this IP address must the same with the settings of the WinPAC
Utility (Refer to Section G.1). If using the local network, both IP addresses of the SNTP Server and the
WinPAC must in the same network segment so that it can successfully synchronize the PAC time.

For example, the IP/Mask addresses of the WinPAC are "192.168.80.21 / 255.255.0.0" and the IP/Mask
addresses of the SNTP Server are "192.168.78.99 / 255.255.0.0". They are in the same network segment.
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Step 5: Testing
After setting up the SNTP Server, the user can test the SNTP Client (e.g., the WinPAC). Follow the
instructions in Section G.1 or see the figure below, type the IP address of the SNTP Server, change the

auto-update frequency to “5” minutes, checked the auto-time-synchronization box, and reboot the
Win-GRAF PAC (e.g., WP-8xx8).

WinPAC Utility, [2.1.0.6]

Fle Help Configuration

Welcome to use WinPAC Utility
This tool will help you to set up the WinPAC - 8000,

Fl= Help Configuration Diisplay Resohtion - Im
Save
C oo = Balme . Bpp: IlEu “
Save and Reboot WinPAC
Reboot wWithout Save . Frequency : I?EI w
Fa , dustrial Control Products
Restore Default Settings |, Acquisition System =
Exit
Bateyl: Ok Task Bar Settings: [ | Auto Hide Always On Top
Baters2: oK [ elank Desktop

‘\When the battery voltage below 1.5, the data in the RTC (real time clock) and 512KE SDRAM will be losk.

Configure synchronization with a time server [ CDnﬁgurek ]
S12)

[ ]Enable Autorun when connecting a USE Disk

[ ]Enable Autorun when connecting a Internet Time 1.0:0.2

e —
/v‘Etepl: Server: (|192.168.78.99 b
If using the local network, both Stepz: Autoupdate Froquency <© S
IP addresses of the SNTP Server
and the WinPAC must in the Steps:
same network segment. Qlutclmatin:ally synchranize with an internet time servert
| Update Mow

Step 4:Go to "File" -->"Save and Reboot" to enable
driver

ALto update running

You can double click the taskbar to see if the date/time is synchronized automatically. Then, change the
auto-update frequency to the needed value.

Server PAC

B ° Q}.__J 14:10
L

8 L 14:%@ =
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G.3 Set up the Gateway and DNS Server Addresses for the PAC

If your PAC (i.e., SNTP Client) synchronize the time with the SNTP Server over the Internet (i.e., in two
different networks), the user not only to set up the IP and Mask addresses, but to set up the Gateway

and DNS Server addresses.

How-to:

Run PAC_Utility on desktop, click "Assign IP address" and enter the Gateway and the DNS Server

addresses for LAN1 in the "IP Config" screen. Next, click the "Apply" button and click "Save and Reboot

on the File menu to apply the IP settings.

XPAC Utility [1.2.2.0]

Help

M KB

Save .

rificy | Metwork IDevice Information I Autn Execution IRDtar\,f Exe_{ I »

Save and Reboot
Reboot
Restore Utility Default Settings
Exit

MAC Address: 00-10-F3-31-B5-F5

() Use DHCP to get IP address

IP &Ndress:

DNS Server: |139.175.1.244

|192.168.1.26 |

EE |255.255.D.D |
Gateway:  [192.168.1.1 |
|

LAN 2:

MAC Address: 00-10-F3-31-B3-E8
() Use DHCP to get IP address
@ sssign IP address

IP éddress:  [160.254.165.121 |
Mask: |255.255.D.D |
Gateway | |

|

DMS Server: |1|:|,|:|,D.3

\

Note: 1.The Win-GRAF application must use the fixed IP address, no DHCP accepted.
2. The Google Public DNS IP address is “8.8.8.8” and the HiNet DNS Server IP address

is “168.95.1.1".

Win-GRAF User Manual, V2.0, Aug. 2020 by ICP DAS AP-17



	Win-GRAF User Manual
	Legal Liability
	Trademarks & Copyright
	Technical Service

	Table of Contents
	Chapter 1  Software Installation & Hardware Setting
	1.1 Installing the Win-GRAF Workbench
	1.2 Run the Win-GRAF Workbench
	1.2.1 Win-GRAF Operating Mode
	1.2.2 Win-GRAF Operating Environment
	1.2.3 Win-GRAF Library Manager

	1.3 Setting the Win-GRAF PAC’s IP Address

	Chapter 2 A Simple Win-GRAF Program
	2.1 Creating a New Win-GRAF Project
	2.1.1 Creating a Template Project (Demo01)
	2.1.2 Important Project Settings

	2.2 Introduction of the Project
	2.2.1 Demo01 - LD Program
	2.2.2 Demo01 - Variables

	2.3 Give it a Try
	2.3.1 Declaring the Win-GRAF Project Variables
	2.3.2 Declaring the I/O Variables
	2.3.3 Creating an LD Program
	2.3.4 Compiling the Program
	2.3.5 Download the Program to PAC
	2.3.6 Testing the Program


	Chapter 3 Modbus Slave: Allow the SCADA/HMI Software to Access Win-GRAF Variables
	3.1 To Enable the Win-GRAF PAC as a Modbus TCP Slave
	3.2 To Enable the Win-GRAF PAC as a Modbus RTU Slave

	Chapter 4 Linking “I/O Boards”
	4.1 DI/DO Boards
	4.2 i_scale (Conversion Table)
	4.3 i_8017HW (8/16 channels AI)
	4.4 i_8024 (4-channel AO)
	4.5 i_87018W (8-channel AI)
	4.6 i_exist (Test if the I/O module exists?)
	4.7 i_8084 (Frequency, UP/Down Counter, UP Counter)
	4.7.1 i_8084_freq (8-channel Frequency)
	4.7.2 i_8084_cnt_ch04 (4-channel UP/Down Counter)
	4.7.3 i_8084_cnt_ch08 (8-channel UP Counter)

	4.8 i_8093 (3-axis High Speed Encoder Module)
	4.9 Using the Count Function for I-8084W, I-8093W, I-87082W, I-87084W, I-7083 and I-7080 Modules
	4.9.1 COUNTER_START
	4.9.2 COUNTER_STOP
	4.9.3 COUNTER_GET
	4.9.4 COUNTER_STATE
	4.9.5 COUNTER_RESET

	4.10 Ping_ip (Test an Ethernet/Internet Connection)
	4.11 I-8088W (8-channel PWM Output Module)

	Chapter 5 Modbus Master: connecting to Modbus Slave Devices
	5.1 Enabling the Win-GRAF PAC as a Modbus RTU/ASCII Master (I/O & XV-board)
	5.1.1 Read DI data
	5.1.2 Write DO Data
	5.1.3 Read AI Data
	5.1.4 Write AO Data (16-bit)
	5.1.5 Write AO Data (32-bit)
	5.1.6 How to use the XV Board?
	5.1.7 Connecting the XV107/ XV107A (8 DI, 8 DO)
	5.1.8 Connecting the XV110 (16 DI)
	5.1.9 Connecting the XV111, XV111A (16 DO)
	5.1.10 Connecting the XV116 (5 DI, 6 Relay)
	5.1.11 Connecting the XV308 (8 AI, 8 DIO)
	5.1.12 Connecting the XV310 (4 AI, 2 AO, 4 DI, 4 DO)
	5.1.13 To Disable/Enable the Modbus RTU/ASCII Master Port

	5.2  Enabling the Win-GRAF PAC as a Modbus TCP/UDP Master (Ethernet I/O)
	5.2.1 Connecting ET-7000 Series I/O Module
	5.2.2 Connecting the ET-7060 (6 DI, 6 Relay)
	5.2.3 Connecting the ET-7018Z (10 AI)
	5.2.4 To Disable/Enable the Modbus TCP/UDP Master Port

	5.3 Connecting the Modbus TCP Slave device has two IP addresses
	5.4 Connecting the tGW-700 to Expand Modbus RTU Master Ports
	5.4.1 Using the tGW-700 Series (Modbus TCP to Modbus RTU/ASCII Gateway)
	5.4.2 Connecting the tGW-700 Series and the LC-103 module (1 DI, 3 Relay)
	5.4.3 Test the Demo Project (demo_tgw725.zip)


	Chapter 6 Retain Variable and Data Storage
	6.1 Using the RETAIN_xxx Function
	6.1.1 RETAIN_VAR (Retain a Variable)
	6.1.2 RETAIN_ARY (Retain an Array Variable)
	6.1.3 RETAIN_FLAG_SET/GET/CLR (Set/Get/Clear the Retain Flag)

	6.2 Save RETAIN Variables and Data to a File
	6.3 Save Data to an EEPROM
	6.3.1 EEP_READ (Read a Value from the EEPROM)
	6.3.2 EEP_WRITE (Write a Value to the EEPROM)


	Chapter 7 Exchange Data between PACs (Data Binding)
	Chapter 8 Connecting DCON I/O Modules
	8.1 Setting "DCON" I/O Boards
	8.2 Using I/O Function Blocks
	8.2.1 “D_7065” Function Block
	8.2.2 “D_7018Z” Function Block
	8.2.3 “D_7083” Function Block
	8.2.4 “D_87084_FREQ” Function Block
	8.2.5 “D_87084_CNT4” Function Block
	8.2.6 “D_87084_CNT8” Function Block
	8.2.7 “DL_100T485” Function Block
	8.2.8 “D_GPS721” Function Block


	Chapter 9 On Line Change
	9.1 Limitations of "On Line Change"
	9.2 Using "On Line Change"

	Chapter 10 Data/Type Conversion and Using the PAC Time
	10.1 AI Data Conversion
	10.2 AO Data Conversion
	10.3 Data Type Conversion
	10.4 BCD Conversion
	10.5 Pack/Unpack Integer or Boolean
	10.6 Pack/Unpack BYTE, WORD, DWORD
	10.7 Unpack Variable to Byte Array or Pack Byte Array into Variable
	10.8 Get/Set the PAC Time

	Chapter 11 Commonly Used Tools and Useful Tips
	11.1 Upgrade Win-GRAF Libraries
	11.2 Upgrade Win-GRAF Driver
	11.3 Spy List
	11.4 Backup/Restore a Win-GRAF Project
	11.5 Software Reboot a PAC
	11.6 Using ST Syntax in LD and FBD
	11.7 Apply a Recipe on the PAC
	11.8 Get the Functions and Function Blocks that Supported by the PAC
	11.9 Upload the Win-GRAF Source Code
	11.10 Set Up the PAC Password
	11.11 Using Function Block in the ST Program
	11.12 How to Protect Your Win-GRAF Program to Avoid Unauthorized Copied?

	Chapter 12 Description of Win-GRAF Demo Projects
	12.1 The List of Demo Programs
	12.2 Timer Operations
	12.2.1 Start, Stop and Reset the Timer
	12.2.2 Periodic Operations
	12.2.3 Detect the Steady ON or Steady OFF Signal
	12.2.4 Keep Outputting ON for Some Time after Triggering

	12.3 Operations of Serial Port Communication
	12.3.1 Send a String by the COM Port
	12.3.2 Request/Answer the Device by the COM Port
	12.3.3 Wait for Data Coming from the Remote Device to the COM Port
	12.3.4 Report Data Periodically to the Remote Device by the COM Port

	12.4 Read/Write Data from/to a File on the PAC
	12.4.1 Write Data to a File on the PAC
	12.4.2 Read Data from a File on the PAC
	12.4.3 Data Logging


	Chapter 13 Using VB.net 2008 Program to Access Win-GRAF Variables
	13.1 Add an Existing Win-GRAF Project from a ZIP
	13.2 Publishing the Win-GRAF Variable for .NET
	13.3 Create a new VB.NET project
	13.3.1 Add Project Reference

	13.4 Compiling the Application
	13.5 UserShareNet.dll
	13.5.1 R/W Boolean Functions
	13.5.2 Integer R/W Functions
	13.5.3 R/W Real Variable Functions
	13.5.4 R/W String Variable Functions
	13.5.5 How to use VB.NET R/W to Win-GRAF String Variable


	Chapter 14  Using C# .net 2008 Program to Access Win-GRAF Variables
	14.1 Add  an Existing Win-GRAF Project from a ZIP
	14.2 Publishing the Win-GRAF Variable for .NET
	14.3 Create a New C# Project
	14.3.1 Add C# Project Reference

	14.4 Compiling the Application Program
	14.5 UserShareNet.DLL
	14.5.1 R/W Boolean Functions
	14.5.2 R/W Integer Functions
	14.5.3 R/W Real variable Functions
	14.5.4 R/W String variable Functions
	14.5.5 How to Use C# to Convert Win-GRAF String Variable


	Chapter 15 Using eLogger HMI in the Win-GRAF PAC
	15.1 Get Win-GRAF Projects
	15.2 Get eLogger Projects

	Chapter 16 Redundancy
	16.1 What Kinds of Data will Automatically Send to the Passive-PAC?
	16.2 Near-Field Redundant System (Rotary Switch: 7 & 9)
	16.2.1 The Architecture of Win-GRAF Near-Field Redundant System
	16.2.2 Set up the Near-Field Redundant System
	16.2.3 Test the Redundant Project  (demo_rdn_2)

	16.3 Far-Field Redundant System (Rotary Switch: 6 & 8)
	16.3.1 The Architecture of Win-GRAF Far-Field Redundant System
	16.3.2 Set up the Far-Field Redundant System
	16.3.3 Test the Redundant Project  (demo_rdn_2)

	16.4 Description of Win-GRAF Demo Projects
	16.4.1 [Important] "I/O Board" Settings (i_redundancy and i_redundancy_rs485)
	16.4.2 Declaring Variables (demo_RDN_2)
	16.4.3 Introduction of the "demo_RDN_2" Project

	16.5 The Description for Other Redundant Projects
	16.5.1 Test the Redundant Project  (demo_rdn_3, demo_rdn_1)
	16.5.2 Introduction of the "demo_RDN_4" Project
	16.5.3 Test the Redundant Project (demo_rdn_4)


	Chapter 17 Schedule Control
	17.1 Install the Schedule-Control Utility and Restore the Win-GRAF Demo Project
	17.2 Introduction of the “demo_schedule” Project
	17.3 Edit Schedule Configurations by the Schedule-Control Utility
	17.4 Testing the “demo_schedule” Project
	17.5 Configurations of the Schedule-Control Utility
	17.5.1 Address for each Target Variables
	17.5.2 Target Configuration
	17.5.3 Season Configuration
	17.5.4 Normal Day / Holiday / Special Day Configuration
	17.5.5 Schedule Configuration
	17.5.6 Save and Send the File to the PAC
	17.5.7 Time Synchronization
	17.5.8 Schedule-Control Utility in PAC Site
	17.5.9 Using Schedule-Control in the eLogger HMI


	Chapter 18 Develop Your Own Function and Function Block
	18.1 The Development Process of Your Own Function or Function Block
	18.2 Creating the Compiler Development Environment
	18.2.1 Install the  SDK  of the ViewPAC or the WinPAC
	18.2.2 Install the SDK of the XPAC (XP-8xx7-CE6, XP-8xx7-Atom-CE6)

	18.3 Define Function or Function Block
	18.3.1 Define Function Lib
	18.3.2 Define Function Block Lib

	18.4 Edit the Logic of the Function and Function Block
	18.4.1 Edit the “T5BLOCKS.cpp”
	18.4.2 Edit the Logic of the Function (In this example is “bytes_to_long. c”)
	18.4.3 Edit the Logic of the Function Block (In this example is “long_to_bytes.c” )
	18.4.4 Trying to Compile the Project

	18.5 Test your own Function and Function Block

	Chapter 19 Using 3G Modules - I-8212W-3GWA
	19.1 Hardware Installation
	19.2 Software Installation
	19.2.1 Install the I-8212W-3GWA (or I-8213-3GWA) Driver
	19.2.2 Configure the 3G/2G Dial-up Parameters
	19.2.3 Important Configuration (DO NOT ignore it)!!!
	19.2.4 Enable “Dial_up_utility_win_graf” " Dial-up Software

	19.3 Function Descriptions for Controlling 3G/2G Connection

	Chapter 20 Sending a PAC File to a Remote PC via Ethernet or 3G/2G Wireless Networks
	20.1 Description of the "WG-Communication-Server" Software
	20.2 "Send_File_To", "Send_File_State" and "Send_File_Abort" Functions
	20.3 Description of the Win-GRAF Demo Project (demo_send_file.zip)
	20.4 Test for File Sending

	Chapter 21 Win-GRAF SMS Function
	21.1 "GSM_Open", "Send_SMS" and "Read_SMS" Functions
	21.2 Description of the Win-GRAF Demo Project (Demo_SMS.zip)
	21.3 Test for SMS Messaging

	Chapter 22 The Intelligent Win-GRAF 3G Solution
	22.1 Set Up the PC/WG-Communication-Server
	22.2 Set Up a Remote PAC to Connect to the WG-Communication-Server
	22.3 Set Up the WG-Communication-Client on a User PC or the SCADA PC
	22.3.1 Logging to the Server and detect the PAC connection status
	22.3.2  Remotely update the Win-GRAF project from the PC/Win-GRAF Workbench
	22.3.3 To read/write the PAC data remotely from the PC/SCADA


	Chapter 23 HART Master
	23.1 Introduction of the I-87H17W HART Module
	23.2 The Format of the HART Protocol
	23.3  Introduction of the Win-GRAF Demo Project
	23.3.1 I/O Board Setting and the HART Functions
	23.3.2 The Demo Project - “Demo_HART_1”
	23.3.3 The Demo Project - “Demo_HART_2”
	23.3.4 The Demo Project - “Demo_HART_3”

	23.4 Test the Demo Program
	23.4.1 Testing Environment and the “HC_Tool” Setting
	23.4.2 Test the “Demo_HART_1”, “Demo_HART_2” and “Demo_HART_3” Projects


	Appendix A  Data types and Ranges
	Appendix B  Troubleshooting while On-Line the PAC
	Appendix C  Enable the Screen Saver of WinCE PAC
	Appendix D  Using Expansion RS-232/485/422
	Appendix E  Enabling a Serial Port for Connecting the Win-GRAF Workbench
	Appendix F  Pin Assignment of PAC’s Serial Ports
	Appendix G  Automatically and Periodically Synchronizing the PAC Time over a Network
	G.1 Set up an SNTP Client for Network Time Synchronization
	G.2 Set up a Windows XP PC as the SNTP Server to test the SNTP Client
	G.3 Set up the Gateway and DNS Server Addresses for the PAC


