RPAC-2658M User Manual

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

ICP DAS Win-GRAF Linux-based PAC includes:
RPAC: RPAC-2658M
ICP DAS Win-GRAF WinCE-based PAC includes:

ViewPAC: VP-x208-CE7 [x: 2,3, 4,5, 6]
VP-x238-CE7 [x: 1, 4, 6]

WinPAC: WP-5238-CE7
WP-8x28-CE7 [x: 1, 4, 8]
WP-9x28-CE7 [x: 2, 4, 8]

XPAC: XP-8x38-CE6 [x: 0, 1, 3, 7]

Legal Liability

ICP DAS assumes no liability for any damage resulting from the use of this product. ICP DAS reserves the
right to change this manual at any time without notice. The information furnished by ICP DAS is believed
to be accurate and reliable. However, no responsibility is assumed by ICP DAS for its use, neither for any
infringements of patents nor other rights of third parties resulting from its use.

Trademarks & Copyright

Names are used for identification purposes only and may be registered trademarks of their respective
companies. Copyright © 2020 by ICP DAS CO., LTD. All rights are reserved.

The version number and release date of this document are listed at the bottom of each page.
Users can download the latest document on the website:
https://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=win-graf

Technical Service
e Win-GRAF Web site:
https://www.icpdas.com/en/product/guide+Software+Development__Tools+Win-GRAF

e Win-GRAF Download Center:
https://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=win-graf

e Win-GRAF Demo program:
Refer to Chapter 12 for more information about Win-GRAF demo programs.

If you have any problems, please feel free to contact us. Email: service@icpdas.com
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Chapter 1 Software Installation & Hardware Setting

1.1 Installing the Win-GRAF Workbench

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

System requirements:
® 0.S.: Windows 7, Windows 8, Windows 10 (32-bit or 64-bit)
® Microsoft .Net Framework 3.5 (Download it on the Microsoft web site:
https://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. Download the Win-GRAF workbench installation from the ICPDAS website.
(https://www.icpdas.com/en/download/show.php?num=711, Win-GRAF-setup-ver-1.xx.zip)

2. Double-click the “Win-GRAF-setup-ver-x.xx.exe” setup execution file and follow the execution steps.

Win-GRAF-setop-ver-1.01 exe
s | Win-GEAF Setup
IR 1Cr Das O, LTD.

Setup - Win-GRAF EIEIEJ

Welcome to the Win-GRAF Setup
Wizard

This will install \Win-GRAF version 1.01 on your computer,

1t is recommended that vou close all other applications before
conkinuing.

Click Mext ko continue, or Cancel bo exit Setup,

Setnp - Win-GRAF =]

Completing the Win-GRAF Setup
Wizard

ﬂext>‘§ [ Cancel

N

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

Click Finish to exit Setup.
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1.2 Run the Win-GRAF Workbench

Before running the Win-GRAF Workbench, make sure the USB license Key (Win-GRAF Dongle) is
plugged into your PC, otherwise, the workbench will run in demo mode.

Limitations in demo mode:

1. Applications are limited to 40 |/Os.

2. The code generated by the compiler stops after 15 minutes.
3. The simulation stops after 15 minutes.

Start the software by clicking the “Win-GRAF” in the Start menu.

@ e B Win GRAF ) Libraries >
| ) Google Chrome ' Handbook
) ICPDAS r
@ Ctlook Express

@ Mozl Firefox

ARl ) Opers 16 Win-GRAF &

FEEA® &

Note: If the USB license Key is plugged after starting the software, restart the Win-GRAF Workbench to
run the fully licensed version.

Win-GRAF Staxter

Win-GRAF

File Wiew Tools Window Help
=T g X oo o e g W e e g lai e al

Workspace Ho selection!

Right-click on the top of T
the Window to Show/Hide
the menu bar.

4+ Build/ Crossrefelences,l Runtime/l Callstack,l BleakDoinls,l Digital sampling trace ,l Promntl Hbdl
Ready Mo projeck 0,0 0x0 0,0 100% &4
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1.2.1 Win-GRAF Operating Environment

The main user interface (Ul) of the Win-GRAF workbench is shown below.

Win-GRAF - demo_dI_100t485

File Edit View Insert Project Tools Window Help

| I & % € A B g (5 % Al

T Mame | Type

= This Demo works with Winpac COMZ2, baudrate 9500 + DL-100T485, ID : 1. RN

B Inst_DL_100T485 DL_100T4. .
COom .
; ! | i % I B {a} Global variables
-~ Watch [for debugging) COom BOOL
JER Soft Scope | CC}H1 REAL
= Initial values i Temp_1 REAL
%ig Binding Canfiguration i |l RETAIN variables
39 Global defines & %IX10 - DCON
fa} Wariables |
B Types < >
< [All Projects) = [ Ethemet Powerlink A
o 3 Files
o [ ICP DAS - ¥PWwWPWP
1T _3G_COMMECT [*Ca...
T T} _3G_DISCOMMELCT ...
= 1T _3G_OPTION [*Seta..
a1 T} _36_READ_CMD (...
I _3G_STATE [*Get the...
i T} COM_CLEAR [Cleart...
1} COM CLOSE [Cloze... ¥
< > 4| #]| Blocks " Soviist | Define [ ENUM
R — E—
Build X
4| »| Build;" Crossrefersnces Runtime Call stack Breakpoints Digital sampiing trace Frompt | HMI Code C]
Ready Offline 192.168.79.12:502 A 0,0 121x18 | 0,0 192% | @
A. The Workspace:

The Workbench enables you to edit several projects in the same workspace. Each project and
relevant information are stored as a folder on the disk. The project list is stored in a file suffixed by
".W5L" that only stores the list of project folders and few configuration data.

. The Editor Area:

Double-click the item listed in the Workspace to display the editing page. E.g., program and variables.

. The Variable Editor enables the declaration of variables and instances quickly during development.

. The Blocks pane provides some available functions and blocks you can use in programs.

The Spy list pane enables the quick dynamic view of variables during debugging.

E. The Output window reports messages and provides most of the diagnostic tools

Tips:

1. Press the “F1” key where you want to get help with the function.

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

3. Click the menu command View - Output or Infos Tab1 or Infos Tab2” if the pane is closed carelessly.
4. Click the menu command Help - Language to change the language. The setting will be applied after

automatically restarting the Win-GRAF workbench.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICPDAS 9



1.2.2 Win-GRAF Library Manager

To help with Functions and Function Blocks, open the Win-GRAF Library Manager.

1. Click the Start menu, and click OEM in the Win-GRAF folder.

2. Click File and Open Library in the Library Manager window then select “ICP DAS — XP-WP-VP” or

“ICP DAS — RPAC” and click “OK”.

B wincrar C Library Manager - User
Handbook File Tools Wizard Help
History Open Library... s AS4 Types
savelibay N\ FHEETER

Manual

OEM
Readie

Win-GRAF

8 o @ 0

Note:
Close Workbench before opening the OEM
if you want to edit the library.

Open Library

se in

Exit | |ICP DAS -XPWwPyP [ x

Cancel \

CAMopen -
Clock,

Comparizons
Corversions
Counters

DMP3

Embedded HI
Ethermnet Powerlink,
Filez

ICF DAS - RRAC

ICP DAS - KPP
b athz

Mizcelaneous
paGetvarDesc b

Select a library in the list or enter a
name for creating a new library.

3. Click any entry under the “Function and FBs” tab and click the “Description” to view the description
of this Function or Function Block.

Library Manager - ICP DAS - XP-WP-\VP

File Tools Wizard Help

< Function and FB: )/0s  Profiles A5 Types

ESe tate (* Get the state after Bend_File_To' iz called . %)
'F‘Seml Fjle Tu * Send a file 13:- aremote PC w]‘w:h iz runnmg Wi-File-Server %

L Mew...

Renarne. ..
T - DV _a ST oaio. T Tl L o L, ¥ N
Parameters DESCfi ion Lizleiz
Time_Get : Get daXe and time of the FAC. L] Store

%% Function Block Fezet Changes

¥&% Tnput parameters ( Ho input parameter )

III. ]||1| ":.

k&% Jutput parameters
Year : DINT : 2013 ~ 259599

e il . TRTETT

£

e 1 dmm 1" femm e = Tomasem smee dmm The o e—le - -t
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1.3 Setting the Win-GRAF PAC’s IP Address

Follow the steps below to configure the IP, Mask, and Gateway address of the RPAC-2658 M.

Hardware Wiring Diagram

PC Win-GRAF PAC

Notice:

Recommended to connect to the PC/
software (e.g., Win-GRAF) via LAN1 with
the same network segment.

Ethernet Switch

1. Download and install the “eSearch Utility” software on the ICP DAS website.
2. Click the Search Server button to search devices on the network. Three IP settings will be displayed

for one RPAC.

# eSearch Utility [v1.2.6, Dec.09, 2020 ] The default addresses

File Server Tools K

Name Alias IP Address Sub-net Mask Gateway ~

RPAC-2658M BPAC-2658M_L1 192.168.255.1 2h5.265.0.0

RPAC-2658M RPAC-2658M_L2 172.16.255.1 Z2h5.265.0.0 172.16.0.254

RPAC-2658M RPAC-2658M_L3 10.0.255.1 Z2h5.265.0.0 10.0.0.254 W

< >
2.

M Search Server Configuration [UDF) Web Exit

Status

3. Click the Configuration button to set the desired field and click the OK button.

Configure Server (UDP)

Server Name : RPAC-2658M

DHCP; |l]:0FF j Sub-net Mask : |z55.255.n.n Alias: |F!PAC—2553M_L1

IP Address : |1 92.168.79.11 Gateway : |1 92.168.1.1 MAC: |l]l]:l]d:el]:cl]:l]l]:23

yyarning!!
Contact your Network Administrator to get correct configuration before any changing! OK E | Cancel

A

4. Search the device again to refresh the status. Note that LAN1, LAN2, and LAN3 must be set as
different network segments.

File Server Tools

Name Alias IP Address Sub-pet "
RPAC-2658M RPAC-2658M L1 192.168.79.11 255.255.0.0 192.168.1.1 I
RPAC-2658M RPAC-2658M L2 172.16.2556.1 255.255.0.0 172.16.0.254
RPAC-2658M RPAC-2658M L3 10.0.255.1 255.255.0.0 10.0.0.254 w
< >
M Search Server Weh | Exit ‘
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https://www.icpdas.com/en/product/guide+Software+Utility_Driver+eSearch__Utility

1.4 Description of the Hardware

LED }57RIE

ICP
DAS
RPAC-2658M

RUN PWR

L1 12 L3

W
LM ]

lie#2 B kA (Rotary Switch)

LED Indicator Color Description
RUN Green Power on and OS is running (Flashing state)
PWR Red Power is ON
11 Green il:\zeizai:)orgramable LED & hardware error
L2 Orange User programable LED
L3 Red Redundancy status indicator (Active PAC)

Rortary Switch Description
0 Normal Mode
1 Don’t start user application
2 LAN1: DHCP Mode
3 LAN1: Static IP Mode
(IP: 192.168.255.1, Mask: 255.255.0.0)
4 Firmware Update Mode
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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 the menu command "File - Add New
Project...".

™ Win-GRAF

IZIEN View Tool: Window Help
Bl Hew Project List...
Cpen Froject List

_IJ Add New Froject.. \
Add Existing Froject

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

Bl Project wizazd E'
@ Prioject

91 %ML Import
Q Library

'Q; Automation zoript

Createsz a new project uzing a template

Recommend to use the default folder.

Mew project
Deztination folder ; | C:WwWin-GRAF\Projects w | Browse. ..
M ame: | Demaoll |
Comment: |TESt Dema |

=S [ .

Template: ICPDAS_template b |

[ Fresious ] [ Nexté [ Help ]
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3. Now, you have created the “Demo01” template project.

Win-GRAF - DemoO1
File Edit View Inmrt Project Tools Window Help
Sl g s AX R o 9 o LGN E GRS A

Workspace Ho selection!

ﬁ Exception programs

[J Programs

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

- Soft Scope

-4 Initial values

g Binding Configuration

-3 Global defines

fal Wariables

BB Types

Build X

L Build/ CrossrefelencesJ Runtime,l Callslack/I BreakDoinlsJ Digital sampling trace /I Frampt | Hhdl
Ready CffLine 192,168,255, 1:502 0,0 0x0 0,0 100% &%

Note: If you change to click "Project" in step2 to create a project, select the "Release" in the “Compiling
options" setting and click "OK". The rest of the settings items can be set in the subsequent
chapters.

Settings @

Programs

Lenguage: | LD: Ladder Diagram v/
Compiling options

() Debug
Communication options
|
Settings: |192.168.71.19:502 * “PAC IP:502", j ™
\ .

Protocol: | TS Runtime Refer to Section 2.3.5 v
Other

Edit initial values with the Recipe editor

<t—#® | (FT8w-] [ 7R | [ =g |
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2.1.2 Important Project Settings

Two important settings must be done after creating the project.

1. Program Execution Sequence

Workspare

m Cyele...

Configuration. ..

Libraries. ..
&F' BEuild Project
Clean Project

=k s (n
e w | Alphanumeric Soctng

A. Check Program Execution Sequence

Right-click the project name (e.g., "Demo01"), select the "Alphanumeric Sorting" option to display the
program name in alphanumeric order; unselect the option to display the name in execution order.

(In alphanumeric order if selected) (In execution order if unselected)

Workspace Workspace

B. Modify Program Execution Sequence
Right-click the project name (e.g., "Demo01") and click "Cycle" to open the settings window, then

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

| Enabled | Pericd | Phaze |

1 0
1
1
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2. Enable the "Complex variables in a separate segment" option
If the complex variables such as Array, Structures, or FB Instances will be used in the project, click
the menu command “Project - Settings..." to open the Project settings window. Click the "General"
option and set the "Complex variables in a separate segment" to "Yes" and then click "OK".

IFEes Tool: Window Help

Bnild 411 Projects Fi
Clean 811 Projects

Ei;i Diovwenload, A1 Projects. .

Settings. . \

Froge 2P 1T

C:Win-GRAFProjects! Demao01

Marne | Walue
Runtime f Communication parameters 132.168.255.1:502
Compiler

Debuagin W Cycle time I
-':'-d‘-’ﬂEEEdg (5 Code Generation
Al Complex variables in a separate segment
= On Line Change Dizabled
ey Wersion VE - 2 4/02/25 1217
ol Libraries Edi...
S Use external ohjects Edit...

Enables complex data such as arrays of struckures, This option is
Lirme consurming. =

Note:

1. For more details, click the menu command Help - Topic and search the keyword "Complex variables
in a separate segment".

2. Make sure the Code Generation is 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:

[ Win-GRAF - DemoD1

File Edit View Insrt Project Tools Wimdow Help
B HE &l g s X =l RS NME QR G 5 A Program Area
=2 Demo01 s ! I . | T Mame | Type | Di
([0 Ewcention programs Rl Get ourr lE'ﬂET 1 = B ] PAC Time (*Get / Set PAC Time
: I T . ==L a Inst_TIME_GET Time_Get
Current timgo,..«* ~ - - -
vesr|PaC vear S Inst_TIME_SET Time_Set 5
™ = | - N 5 ¢ Global variables
@ Soft Seope Morth |- PAC_Morith DINT
= Initial values I PAC Month DINT
%3 Binding Configuration 4 Day|PAC_Day =¥ Nl CubIT, -

ég Global defines

B. Variables Area

; fa} Waniables | | wyDiary |FPAC WieekDay H
LB Types 8 —
» | Hour |-PAC_Hour 3 [Froject]
M 4 Advanced
| Minte |-PAC_Minute £ Arithmetic
N —a - . e [0 Amraps v
Note: "“-’lﬂ indicates the e 1 » 4 ¥| Blocks " Soulist | Define | ENUM
Build
program is locked and A. Editor Area (LD) C. Function Blocks Area
cannot be deleted.
4 ¥ | Build Crosz references Runtirme Call stack Breakpoints Digital sampling trace Frompt Hbdl
Ready OffLine 152.168.255.1:502 _é 0,54 261 x 18 0,0 100%: iy

Tips: Click on the Editor Area and press the "+ or “-” key to zoom in or zoom out the content.

A. Editor Area:
This area allows you to edit the program, click the object button on the left side for programming,
and assign variables by drag and drop them from the variable area.

R1: Get current time of the PAC R2: Set “Set_new_time” to “True” to set the new time
Inst_TIME_GET Set_new_time Inst_TIME_SET
En TIME_GET Eno | Set TME_ZET @ |
Current time of th... niesey time far the P
Year |-PAC Year nesy_Year 4% ear
Month |-PAC_Morth nesy _Morth Jkanth
Diary |-PAC_Day newy_Deay Day

weDiay |PAC WeekDay niesty_Hour Hour

Howr |-PAC_Haur nenwy_hinute hdinute

Minute |-PAC_Minute

newy _Zecand 4 Secand

Second|-PAC_Second

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

Set_new_time

R3: Reset it to “False” R

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 17



B. Variables Area:
This area shows FB instances and variables that are used in this program. Double-click any “Name” or
“Type” entry to modify its name or data type, then click “Enter” to complete the setting.

[ Mare | Tupe |]3im. | Attrib,
1 PAC Time ["Get / Set PAC Time™ 4
Inst_ TIME_GET  Time_Get
Inst TIME_SET  Time_3Set
{2 Clohal wariakles

(Pac_vear DT ]
PAC_Maonth 0| B0OL A
PAC Day D | BvTE
PAC WeekDay D _
PAC _Hour D :Zmil]HD
PAC_MinUtE B LINT
PAC_Second 0| LREAL
< LwiaRD

Note: For using function block (FB) in the program correctly, the instance name “Inst_xxx..” will be
automatically added when a function block is added. For safety reasons, this FB instance name
will not be automatically deleted even if the function block has been removed in the program.
If it is necessary, right-click the FB instance name and select “Clear” to manually remove it.

Inst_TIME_: & I ]
% Global FB instance

LEDM !

e & Cut

£

"u Copy
TIME, =
TIME | b

OO Maths | X Clear \

C. Function Blocks Area:
In the “Blocks” tab, drag and drop the specific function blocks to the editor area.

=& S T BAChet
~

re - N1 Booleans
En DAY _TME Eno | B GaNbus

@ [ | I:fh.ﬁu:gen
o - . [ Clock
TlES- Sl 14 TIME [*Get curent day and time
After selecting the function DTAT [*Pulse at a date/time?]
block’ press ”Fl" key to Open 2 1T+ DTCURDATE [*Get curent date stamp

FERT CLURDATETIME [*Get curent date
the HTML HEIp 4 ? Sow list Dafine | EMUM
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2.2.2 Demo01 - Variables

In the workspace, 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= 34

Workspace Wariables
= DemoD1 “F MName

[ Erception programs

| Programs

“FE] PAC_Time [Get / S...
[ watch [far debugging)
@¥ Soft Scope
= Initial values
'ﬂ& Binding Configuration
sq Global defic,

x = he!

& % € & B 59 05 & Al

H
| Dirn. | Abtrib. | Syb. | Imit value | UserGroup | Tag | Description l

| Type

fa

VpES

PAC Year \ DINT ie] Current time of the PAC A
PAC_ Manth DINT 0]

P&C_Day . .

Pac_weekDay | Click it to sort by name.

PAC_Hour

PAC_Minute DINT ]

PAC Second DINT ]

new_Year DIMT ] new time for the PAC
new_honth DINT ]

new_Day DIMT ]

news_Hour DINT i

new_Minute DINT i

new_Second DINT i

Set_new_time BOOL i Set TRUE to set new time

=l RETAIN variables
L] PAC Time (*Get / Set PAC Time™)

BPa nmnPadindnae

< >
¢« »| PaC T|m

Tips: In the Variables window, click any field name (e.g., “Name”) to sort data. Also, right-click

anywhere and select the “Cancel Sorting” option to back to the original order.

Cancel Sorting w'!\\s
Al Epable Changes Space

Surap Global == Fetain

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

Double-click any entry in a column 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

" II)

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”, which means the use of the Counter [0] to [9]).

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

The function will be available soon. The selected variable name will be embedded in the
application that can be used to access parameter data by call the name in 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

We have described the LD program (Section 2.2.1) and variables (Section 2.2.2) in the "Demo01” project.
This chapter describes how to declare variables and add an LD program with the blinking function.
Note: “ULINT” and “LWORD” are not supported for Win-GRAF PAC.

2.3.1 Declaring Variables

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

1. In the “Variables” window, right-click anywhere in the "Global variables" group and select “Add

Variable” to add a variable. (Also click the icon or press the "Ins" key).

(5)9 = = HME%Be @ %A

Variables
I Mame | Type | Dim. | Atib. | Spb. | Initvalue | UserGroup | Tag | Description
[ ok Global variahles »
PAC Year Unda Current time of the PAC
PAC Manth
PAC Day Right-click
PAC WeekDay
PAC Hour o3 Lapy
PAC Minute =
PAC Second % | Clear
new ear = Edit new time for the PAC
new_honth
new Day Cancel Sorting
new_Hour A Enable Changes Space
new hinute :
- Swrap Flobal <= Eetain —
new _Second
Set_new time 4Add Variahle \ Lz met TRUE to zet new time
Il RETAIN var Add Multi Variabl..

2. Double-click the "NewVar” to change the name to “LED1” and click “Enter” to finish the setting.
In this case, the data type is "BOOL".

oet new time BOOL ] =et TRLIE to set new time
Pl fme [=TaTal []
LED

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 ] Set TRUE to =et new time
LED1 BOOL ]
LED? BOOL L]

lml RETAIN variables

Tips #1:
To add variables in sequential order, set the name as “LED” in step2 and then press “Ctrl+C” and
“Ctrl+V” many times to create “LED1” and “LED2”..., then delete the “LED” variable.
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Tip #2:
1. To add multiple variables in sequential order, for example, “Bool_01" to “Boo_16" Boolean variables.
First right-click on the “Global variables” group and select the “Add Multi Variables”.

Workspace I Variables
S Test_01 | Name | Type ) | Undc
- [ Exception programs ﬁm
£ [ Programs il RETAIN variables.
: B Main _1 Main Right-click
21 [ Watch [for debuggi... ‘l’g pOnBadindex ‘
i &% Soft Scope ? -2 pOnDivZero | %] E
- 24 Initial values _1 pShutDown | % | ¢
%4 Binding Configuration _] pStartup ‘
- 3¢ Global defines
N Variables Cancel Sorting
B Types &Tﬂl, Egable Changes Space
=3 4dd Variable Ins
2 | Add Multi Variables.. wg ||
[« %] iODivers | Variables | | EditVriablesas Text.. > |

2. Set the Name as “Bool_%%", the Type as “BOOL”, and the From and To fields to 1 and 16. Then, click
the Create all button to add variables.

Creation of N variables
Name IBoo|_"/,"/° l | Create allyy
[ Goncal I

Type BOOL P ”_J Cancel

Group Global variables v | [ Help ]

[ Read only Dimn. 0 ] [.]

[From 1 To |16 ’]

Overview

Creation of 16 variables :

[ From wvariable Bool_01 to variable Bool _16

T MName | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
= {al Global variables ~
Biool 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 x
Bool_12 BOOL O
Bool_13 BOOL O
Bool_14 BOOL O
Bool_15 BOOL O
Bool_16 BOOL O v
< | >
* | 10 Dlivers/l Variables

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 21



2.3.2 Creating an LD Program

In this section, we will create an LD program with a blinking function in the “Demo01” project. To begin,
follow the steps below:

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

Workspace PAC Time
-3 Demo01
----- 1 Exception progrars
Ele m Eename... F2
L] PALC

51--E3 Watch fo L3 Insert Mew Folder
i M Soft € 7y lmsert Hew Pru:ng:mm..\
¥

....... =4 Initial valu Shortcts

....... % Binding Cx

i TInzart Mew Ttem...
------- 2 Global del

2. Fill in 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 E'

Properties |Advamed | Descrintion |
Program
Name: LDI |

Description; |El]jnl{:ing |

Progranuming langmage

SFC - Sequential Function Chart - Grid editor

BFC - Sequential Function Chart - Free fommn ed itor
FED - Function Block Diagra

2T - Stroctored Text
1L - Instrocton List
PACEML - PACEML State Machine

Execution stvle

(&) Main program
() Bub-program
() UDFE (User Defined Function Block)
Child 3FC proogram
Child of: | w |

%

BH

oy (% |

3. Double-click the “LD1” program to open the editor window.

-1 Programs
“FE] PAC_Time [*Get / Set PAC Time®)
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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 Pmoject Toole Window Help
SHE S B X = oo st e AR g A

Workspace
= _|j Demoll - | T Mame | Type | Dim
| Exception programs " = _1 LD1 (*Blinking™) b
&1+ Programs B fa} Global variables
5 PAC_Time [Get / Set PAC Time®) || & =
%3 LD [Blinking?) iy Tips:
=~ "watch [for debuagging)
@ Soft Scope u You can also drag and drop the “BLINK”
"""" =] Iriial values o function block into the “LD1” window.
------- !Fé Binding Configuration
------- g‘g Global defines il
: i v g 3 [Used)
------- o wariables * ~ . N
....... B Types » | ~ 3 [Project)
< 3 TCPAR ”
o [ Text buffers
= || = 4 Timers 1 v
a/m T P
< | PAC Time \J"ariable BLIME [*Blink & .
BLIMNEA [*Asymetric blin...
FLS [*Pulze signal gene...
SIG_GEM [*Signal gene...

FIS Spuwlist | Define | ENUM

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

I | R ] S| B
Iyl

[ IR K
- AN

AVERAGEL [*Running average [LREALF) ~
H 1} BACHMETFMTODTYPES [*Set BAChet device types formatting”]

O IF BACMETFMTHAMES [*Set BAChet objects name formatting®)
I TTF BACHETMASMASTER [*Readfwrite Masaster pararneter)
I BACMETOWERRIDE [*Set BAChet OVERRIDE flag®)
] TTF BACMETSETFLAGS [*Set BAChet fags [obsolete)?]
BACMETSLAWE [*Controls the BAChet MSTF Slave port?]
HiOH BACMETSTATE [*Current BACHet token ring state®)
1F BCD_TO_BIM [*BCD to binary corversion®] i
_< | IF BIM_TO_BCD [*binary to BCD corversion®] M

You can press the “BL” key

BLIMKA ["asymetric: blink signal] to quickly find out the name.
CAMRCWMSE [*Receive CaMNbus meszage®]
1} CANSHNDMSG [*Send CAMbuz message”]
I} CHAR ["Build character)
CMP [*3 output comparizon®)
iy COMCAT [*Concatenate strings™)

S o TR I T OO S e LNILIT L L 1w

Mb Inpuks: |:| [ a4 % Cancel

4 FAC Time “fariables LD1
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A Important Notice:

Users may add a function block by copy & paste an existing one during programming. But, this may
cause an exception due to the same function instance name. Therefore, users must create a new
name for the copied function block.

1. Double-click the function block and enter a new name (e.g., “Inst_BLINK1"), then click the
button to complete the setting.

LD test* VX
' |

'i-lh Inst_BLINK 2{‘7 ame | Lo
o | R1 R..BLNK @] ] | B QLD test 2
l " Inst_BLINK blink
[ =1 faf Global variables v
E:: IRC TR "
| 4l R2 ER=TT §_
|— [ (Used) 0
E1}= | - ‘ = [ (Project) v
E Kﬂ; < [ #3 Varisbles: [all] Y “__’_l _Blocks ; _sj’"'"? L:déf'!‘e ‘,EN}:'M
=) Inst_BLIME =
o0
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 name.

Inst BLINK1

This symbol does not exist. Do you want to:
Rename the vanable
(3) Declare a new variable

(O N

° Where: ELD1 v!
I ( Yes !{ [ No ] [ Cancel ]

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

LD _test * VX
a Inst_BLINK A7 [hoe Llvee.
Nst_BLINK = — e
s3E | R1 R..BLNK Qf—l ]  — & L2 |FDREst . =
. [ hlink
g hlink
E | &
i - iz IER=T -~
: F 4 [Used) e
i dcyce..
i B . Bl ey B
bt [ |14 %] 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 two “Coil”.

=0

R1

Inst_BLIMK

RUR BLIMK

m

CHCLE

al:

1

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

Inst_BLINK B
RUK BLIRK @

)

ACCLE

7. Double-click the first “Coil” and double-click “LED1” to assign the variable.

|¢?*|-ﬂ$?|§>*l|ﬂ$f

~ || T

| R1 R.. BLINK |LED1 |@ v
| | JovcLe i Wariables: [l s

01 Inst_BLINK

-

...... Ié LEDZ

By new_Day
I By new_Hour w

. - >

Wariables: [all] e

[ ] Local variables anly

[ ]Hide FB instances

Also, mouse drag-and-drop the “LED2” variable from the variables area.

R1

Inst_BLINK
R... BLINK

CYCLE

aF

A F Mame | Type
new_Day DINT
new_ Hour DINT
new_Minute DINT
new_Second DINT
Set_new_time BOOL
LED1 BOOL

_+9 LED2 |BooL

l=l RETAIN variables
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8. Double-click on the left of the “CYCLE” and enter “T#2S” (to blink every two seconds) and then click
OK to finish the setting.

dE
a LED1
| R1 RUN BLINK  Q —
Ll
e nn LED2
| |
EE_ T2 DR~
i ﬂl Wariables: [all)
! G- Inst_BLINK
_— By LEDT
o .y LEDZ
> g A
|| < >
=H
. Yanables: [all] s
HHZH — [ ] Local wariables only
. [ ]Hide FE instances

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

Win-GRAF - Dema(1

File it View Insert Project Tools Window Help
| & X o] ¢ B R e DR B BA )
[}

L:_luj Demo01 I AT Mame | Type | Dits
----- 3 Exception programs S LED] new_Day DINT ~
[ Programs 5 L B — new_Hour DINT

— 3 BAL Time{tCaid ek ! nn LED2 new_Minute DINT
-] LD1 (*Blinking®) - | JEVEN new_Second DINT
B ¥ (o Set_new_time BOOL
¥ soft Scope — LED1 BOOL
------- = Initial values o LED2 BOOL v
------ % Binding Configuration B} g 24
------ 39 Global defines o 3 Files h
------- fa} Variables = L ICP DAS - XP-WP-VP
----- B Types 4 3 Maths
[ (All Projects) <o 3 Miscellaneous
i £3 PID
. 3 Plus!
:_ v 3 QBF v
—H [ e T P
| = < > <+ B Soviist | Define | ENUM
<[+ PAC Time | LD1~
Build X
[#[ 2] Build " Crossreferences | Runtme | Caiistack | Breskpoints |  Diataisampinatrsce | Promot | HMI[  Code Checker
Ready Offline 182.168.255.1:502 A 0,108 123x18 | 0,0 120 | 4

Note: “®” means this program is opened (locked, cannot be deleted). Click the “X” symbol in the

upper-right corner of the window to close this program (un-locked, “ [ ).
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2.3.3 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 the steps below:

1. Click the menu command "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 "No error detected" appears in the message area which means the compilation was successful.
Note: If the program is modified and saved again, run the “Clean All Projects” command before
compiler the program.

I7 Win-GRAF - DemoO1 =13
File Edit View Insert Project Tools Window Help
SAR " B= AR R TEEThNY AR B M WME DR 5 %A
Workspace PAC_Time EEX
E- 3 Demo0l x AT Mame | Type
----- [ Exception programs Izt TIME GET = El ] PAC Time (*Get / Set FA
=3 Programs _|R1: Get current t... HER TE_GT Eno | Inst_TIME_GET Time
] PAC Time [“Get / Set... Inst TIME_SET Time
i ] LD ("Blinking] o current time of th... E {2t Global variables
i Year | PAC Year
[ “Watch [for debugaing) H PAC Year DINT
i Soft Scope PAC Month DINT
< B4 Initial values kL | Marth|-PAC_Manth {'_' g T
- %d Binding Configuration = —
;}g Global defires 3 (A a
faf Wariables | Day | PAC_Day - [Use.d] —
B Types 33 [ [Project]
3 [ Adwanced
| Dy | PAC_WselkDay 3 Avithmetic
HICH [ Anays
. Hour |-Pac_Hour v [ AS-interface 3
[ ] Ed € %| Blocks.” Sowlist | Define | ENUR
Build b4
Relocating code... ~
< Code CRC=d1bdae3d - File CRC=shiefiea?t - Sie=2384> | Check to see if there is any
error message. 3
4 ( Build )Cross reMrences Runtirme Call stack reakpainks 1qital Fampling frace mp -
lready OffLine 192.168.255.1:502 A o,0 1x1 0,0

Build in progress... Pleasze W ait...
C:Wwfin-GRAFYProjects\Demoll

Compiler ¥14.3.31.0

»» Complex vanables stored in a separate segment

Losdng spplesion 2 mbdls.. ‘// In Demo mode, the message indicates that the

project can only run for 15 minutes on the PAC.

Drermo Mode: rn time execution limited ta 15 minutes!

< *| Build Cross referances Runtime Call stack
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2.3.4 Download the Program to PAC

Before downloading the program, set the Ethernet communication parameters properly. Also, refer to
Appendix C uses the serial link.

1. Right-click the project name (i.e., "Demo01") and select “Communication Parameters...” to open the
settings window.

File Edit View Inst Project Tools  Window

S HE S % AKX O
Workspar= PAC_Tim

-1r-—|_

\

2. Enter the IP address with the TCP port number (e.g., the factory setting “192.168.255.1:502”) and

click “OK”. Also, click the D button to add/modify the IP address.

v

-

| T5 Runtime

| 192,168,255, :502‘

(%) Ethernet TCPAP
IP adress: |192.1 £5.255.1 |

Part humber; 502

) Serial link
FC port:

Baudrate:

Farity:

Tips: Select a IP address and press DEL to
delete unwanted item. -

How to Extend the Timeout ?
| D Defaults: 3 seconds. Enter "PAC IP:502(n)"
192 168 255 1-502 indicates the timeout is n second, e.g.,
192166 71,1302 192.168.255.1:502(10) indicates 10 seconds

192.168.78.8:502

3. Before establishing a connection, make sure the PAC and the network are working properly.
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4. Click the menu command “Project - On Line” (or | ) to connect with the PAC.

™ Win-GRAF - Demo01

Fil: Edit Yiew Insert Jguied| Took Window Help
=y n Enild 411 Projects F
Workspace Clean A1 Projects
= ._Ij E";Dm t. *= | Diowidoad A1 Projects. .
----- HCEPLHOn prc 0
|'é| ----- |_j F'ru:ugrpams i e
6] PAC_Tim 48 O Line G
........ ] LD1 (Bl bz Simulate F5

5. If the displayed project name (TEST) is different from the current one (Demo01), click the “Stop
application” button to stop running the old project. Then, click the “Download” button to download

the “Demo01” project.

I Win-GRAF - Demo01
Filr Edit Wiew Insert Project

A N N |

Tool: Wmdow Help
= A o & WME AR 5

L Whe W fA| ipp: TERT

Stop application

# | Mo application

Contime 7

[ ,%@‘{[ T |

Contime 7

[ Ef?‘ﬂ‘{[ T |

6. If “RUN” appears which means the "Demo 01" project is running on the PAC.
Note: Refer to Appendix B for troubleshooting if an error message is displayed.

= d oy 23 [ X i L il & YN € OB o3 (5 ] A RUN RN
Workspace Qo000 [PAC_Time]
A °F Hame | % alue |
..... =TT prograns Inst TME GET ] PAC Time ("Get / Set F~
E||_] Programs _|R1: Get current ... fEn TE_GTEnn | Inst_TIME_GET
-] PAC_Time [Get / Set... / Inst TIME _SET
- [#] LD PBlinking®) Current time of th... E fat Global variables
B3 Watch (for debugging] | e [ PAC Year =204 PAC Year 2014
o R Soit Scope PAC Month 4 B
< B4 Initial walues Morth |-PAC_Manth = 4 PAC_Day 7
- Bid Binding Canfiguratian i PAC \WeekDay 1
30 Global defines PAC_Hour 13
Y Vanables | Dafp| PAC Day =7 PAC Minute 55
o BB Types PAC Second 23 b
i whap| PacieelDar=1 1 Display the system time. 2
.S
[ [Used)
] Houg |-PAC_Hour = 13 £3 [Project] ==
1 Advanced
| | Minuté |-PAC_hinute = 55 [ Avithimetic
[ Arrays
[ &5-interface
| | Second{ PAC_Second = 23 v [ BACnet w
<_ | z 4 *| Blocks ;" Sowlist Define ENU;
4 »| PAC Time ~ “ariables
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Cycle time
When the Workbench is connected with the PAC, move the cursor over the “RUN” position on the

toolbar to view the cycle time of the program on the PAC. You can also view the cycle time in the
bottom-right corner of the message area.

Also, check to see if there is an error message in the Runtime window while the program is running.

Win-GRAF - Demo01
Fie Edit View Inmot Progect Tools Widow Help

S d = TR, (- g o A& % e &R g (5 A RUN IR R
Workspace a0oo [PAC_Ti Tz -
----- [* DemoD1 [RUN ” M - ' T
e~ » B ST T
F- [ Exception programs Rt gete. HTIME_sET)]— ] = | IS vt Al
Ele Fjlograms Current tim... Ins| Overflow =0
S ime [* -
_ﬂ Pﬁl:_T@e [ Gat ... | Year| PAC ear ... s, application:
-] LD [*Blinking®] = ] a2l - 0904/2014 - 08:57:05
i . o |-PAC_Mont... CRC=16#:11d8172
= |_] :\-"atc:h [for debugging] | = PA Tarzet application: [
e mom iH. | v _Uay= = L
j |I"!I|:Ia.| valuesl . PA, RAM =T5216 btes [ v
%é Binding Ethgurahon | nay| PAC_treck % | | Elapsed: 15ml3s *
gg Glo!:al defines T (& -~
tﬁ& Variables | Hourf-PAC_Hour ... 3 [Used) —
B Types . _ £3 [Project)
| i |- PAC_Minut... Ll Advanced
| | Se. JPAC_Seco.. 1 Anthmetic
v o e v
o —| @ P AGmbardzrs —
0 (] > 4 »| Blocks Sovlist | Define | ENUM
4 *» | PAC Time, ‘Yariables LG
Demol - 192.168.71.19:502 b 4
# | Time | Event description LN
Cycle time (ms):
Last =2
Allorved =0
Maximum = 36
Crverflow =0

Local application:
4 Euild Cross reference @' all stack Ereakpaints Drigital sampling trace Frompt HEkAl
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2.3.5 Testing the Program

In the previous section, the “Demo01” project is successfully downloaded. The following will describe
how to test the program.
The “PAC_Time” Program:

1. Double-click the variable name (e.g., “new_Year”) in the “TIME_SET” function block (or the
Variables area) to change the PAC’s system time.

oogoo [PAC_Time]

AT Mame | Walue |
PAC_Maonth 4 A
|R2: Set TRUEtD ... Set T T @ PALC Day 7
PAC WWeekDay 1
newy time for the .. PAC Hour 14
. new_ygar = 0| vear PAC Minute 16
new_Yea PALC Second 41
new Year 0
] |2':'1‘t1 | new_Mornith 0
new Day 0
g [ Force | new_Haur 0
new hinute 0

3 |

[ [an

[ [Used)
15 a7 0§33 [Project]
OOOOOEEE FEOFEFFD ey Advanced
24 27 15 (3 Arthroetic

k1|
set TRUEHs s=tn | OOOO0000 OOO00O00 |3 Avas
[ AS-interface

| R3 R v 3 BAChet v
z 4 *| Blocks.” Sovlist Define | EHUM
4 @ ariables

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

Set TRUEto =etn..

K

| >

oooo [PAC_Time]
TSI A Mame | value |
O sEln... N
Inst_TIME_SET PAC WeekDay 1 2
|R2: Set TRUE D ... Set TME_SET  @f— PAC_Hour 14
PAC_Minute 30
newy time for the .. PAC Sernnd i
B new_Year = 2013-f¥sr new Year 2015
nesw_Month 1
| newy_Month = 1 marth nesw_Day 1
nesw_Hour 12
nesy_Minute 30
| new_Day =1{Day E new_Second a5
Set_new time FALSE |+
| nevvy_Hour = 12 JHour < l l
.
newy_hinute = 304 hint =
B - e [ TRUE ‘\ [l
newy_Second = 35 4 Second FALSE [0]

Set TRUEto =etm...
.\/ —
R kl A

£ Unlock, ENUM
4 | PAC Time. ‘fariables

R3
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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]

A |7 _Mame | Walye |
new Y ear 2015 ad
nesy_Manth 1
new_Day 1
nesy_Hour 12

neww_Minute 30

newy Second 38
.

et new_fime
LEDN
LEDZ

=T ==

R Get current .. [

Current time of th ...
LPAC_ Year = 2015

ear

N

Mot |-P A _hiorth = 1

aN

The new system time.

LPAC Day =1

Day [AIN variables

1.0-i_8055_DI

A

'

e

wDay |- PAC_WieekDay = 4

3 [am

3 Used)

[ [Project]
[ Advanced
[ Avithmetic
[ Arays

[ AS-interface
[ BACKhet w
¥ | Blocks " Sowlizst | Define | ENUM

Hour |- PAC_Hour =12

hinute |-PAC_hinute = 30

Second| PAC_Second = 35

o0l
4 ¥ | PAC Time  ‘“ariables

HEHEHHEEHEH

£

.

The “LD1” program:
4. When the “Demo01” project is running, you can see both the LED1 and LED2 are blinking every two

seconds (i.e., "T#2S”) that cannot be changed. If you want to change the time, click the Al
button again to disconnect and assign a “TIME” variable.

Win-GRAF - Dema01

File Edit View Insert Project Tools Window Help
Sl = ) s B X =] o | 2] Il & % € G B ge| (5 "E AlIRUN UE LR R
Workspace ooocopony  _______________ _____________ kKEXx|
= [ Demo01 [RUN] e ~ T _Name | Value |
----- [ Exception programs I LED =TRLIE Set_new_time ~
&1 Programs o RUN BUNK o (] LED1 TRUE
-“Bd PAC_Time (*Get /... \%n Lene S TRUE LED2 TRUE °_
-------- “E LD1 (*Blinking*) = G;- CYCLE L O0— CcEmnTT e
& Watch (for debugging) | \_/
e ﬂ Soft SCOPE . (| [ﬂ"] ~
- B Initial values L | v — [Use.d] v
!Fé Binding Configuration |+ ¢ > T‘>r1£;'::m;;:"ﬁ e R
-39 Global defines [¢[+] PAC Tme | LD1
{2} Variables Build »
e Ry TVPES
- (A" PrOiECtS} il_i'l Build,  Cross references Runtime |  Call stack Breakpoints Digital sampling trace: Promet | HMI
Ready RUN (192. 168.79.99:502) A1, 1x1 1,1

Note: Click the “On Line” button instead of the “Stop Application” button or the project on the PAC

will stop running.
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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 data via Modbus TCP or Modbus RTU protocol. To begin, follow the steps below to set
Win-GRAF PAC as Modbus Slave and specify variables.

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

Setup the PAC to act as a Modbus Slave

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

I Win-GRAF - Demo01 M=

Fil: Edit View Insert Project Tools Window Help

~ HAE 4 ER R o L ©AE 0 B A

Workspace 10 Drivers *

E-- 2 DemoD1 “F Mame | Type
I_] Exception prog. o = fat Global variables -
-3 Programs . PAC Year MT —

....... “HE] PAC_ Time... B & DIMT
L FE LD (Blink.. || Add Confignration DIMT
-3 Wwatch [for de... =T =
oS Soft Scape Chonse a configuration m 4
o B8] Iritial values l] A R - Jue
Wi Binding Corfig.. || &5 " Al
- 30 Global defines & MDDEUS —
- Variables 2 - MODBUS Master
s Tozss o MODELS Slave
| >
4
Build »
C:Wwi r
Mo ermor detected
4 Build Crozs references Runtime Call stack Brezkpaints Digital zampling trace Frompt HbAl
[ready OffLine 192, 168.255.1:502 é 0,0 0x0 0,0

10 Drivers *
------ b -] MODEUS Slave

Set the Slave ID (or Server ID)

M arne | Walue

3. Click the “Insert Master/Port”
button to set the “Slave number”

wan i MODEUS Slave Protocol b—(|
(e.g., “1”) and click “OK”. il

B
Slave number: -

: C

&9

E‘l’ I ||

Slave number | Server D

4 PALC Time “Wariablas L1 1D Drivers
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Create data Block

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

, -
E E-Mg MODBUS Slave MName | Walue
I3

...... = Slave number 1

" K Server D \
= \ Tips:

B

H

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’)

Request | ddress | Mb Item | Description |

4k FAC Time ‘“Wariables L1 | 1D Drivers

5. Read Al variables:
Enter a note in the “Description” field and click the "Input Registers” option. It is recommended to set

“Base address” to “1” and set “Nb items” to a value greater than “200”.

MODBUS Slave Request E

Request

Diescription: Read_Yalue |

\|
N

Enter a simple note.

Data read by the masker

) Input: Bits
%t Reqgisters

Drata read or Forced by the masker
) Coil Bits
) Holding Reqisters

Draka block.
Base address:
Mb ikems: 2000

The “Nb items” refers to how much variables data (bits or words) can be accessed in a “data block”.
If the address of the data request from the Modbus Master (i.e., SCADA/HMI) is greater than this
value (e.g., “2000”), the Modbus Slave (i.e., Win-GRAF PAC) will not respond.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 34



Specify variables for Modbus Master to access data

6. Drag and drop the variables (e.g., “PAC_xxx”, data type: “DINT”) to the address mapping area.

10 Drivers * | HEL .4
B E-Mg MODBUS Slave Name | Walue T Mame | Type
& El-a% Server - Slave number = 1 Request Input Registers E fat Global variables -~
“g Address 1 PAC Year DINT
Nb ltem 2000 PAC Month DINT
9 Description Read Value PAC Day DINT
g PAC_Hour DINT
g IS_I,Imbu:uI | Doffset | Mask | Storage PAC—MmUt: ® e
<5 PAC_Month 0 FFFF Default ~ Eig—f;::ﬂn / g:ﬂ
** PAC_Day 0 FFFF Default S /3)" ST
g+ PAC_Hour W] FFFF Default e 7’ 2
PAC_Minute 0 FFFF Default e
PACSecond O FEFE | Default o Nome 27| Vae |
PAC WeekDay 0 FFFE_ | Default ¥ i1
< >

Specify the offset to map with Modbus address

7. Double-click the “Offset” field and fill in a value, then press the “Enter” key to finish the setting.
Note:

(1) “Offset” is a 0-based address. So, the Modbus address (1-based) is equal to the Offset plus 1.
(2) When using a 32-bit (or above) variable (e.g., “DINT”), it requires two consecutive addresses.
The “Offset” values are 0, 2, 4, 6, etc.

Sprnbol | Offset | Mask | Storage
P&l _Year ] FFFF Drefault
PAC_konth 2 FFFF Drefault
PAC_Day 4 FFFF Drefault
FAC_Hour B FFFF Default
FaC_Minute EI FFFF Drefault
PAC_Second 0 FFFF Drefault
FAC_wWeekDay 0 | Enter FFFF Ciefault

Tips:
Click column header “Offset” to select entire columns and click the “Iterate Property” button on the
left side to open the settings window.

4 Symbol | Drfset bl &k | Storage
n PAC vear Drefault
& PAC_ Morth Default
N PAC_Day Drefault
PAC_Haour Drefault
PAC_Minute Drefault
C_Second Default
PAC_weekDay | FFFF Defauk

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 35



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

|

Mame

Frarm: By: 2 =

Fesults

I 1] 8 ﬁ[ Cancel
N

Set Storage for 32-bit variables

8. Click the column header “Storage” to select entire columns and press the “Enter” key to display a
drop-down menu. Then, double-click “DWORD (Low — High)” to set all entries.

Symbal | Dffzet | Mazk | Storage 4| Range [Law)

PAC “ear ] FFFF Default \

PALC_aonth 2 FFFF Default

PAC_Day 4 FFFF Drefault

PAC_Haur 5 FFFF Drefault

PAC_Minute g FFFF Default

PALC_Second 10 FFFF Dyf=lt

E T T e Default PN

PAC WeekDay 12 | e B DWORD MHigh - Low
DWW ORD [Low - High)

¢ STRING[E) 5
STRIMG[E)

PALC Time ‘JWariables L1 | 1D Drivers STRIMG[10]

To expand this “Data Block” and you can see that the data will be stored by using two addresses.

10 Drivers *

£ [1..2000] - Read “alue Mame | Walue
2 N Ak A equest [nput Reqisters
N e 3 Address 1
E ------ boldE [ | Mb ltem 2000
1= [ o Dezcrption  Read Walue
E ------ +10..171: RALC_Second W
L 3| +12.13 BAC WeekDay bl
=] Symbaol | Offzet | bd azk | Storage | Range [Lo
g PALC_ear 1] FFFF LwORD [Low - High)
PALC_Month 2 FFFF LwORD [Low - High)
PaC_Day 4 FFFF CwfORD [Low - High)
PaC_Hour G FFFF LwORD [Low - High)
PALC_Minute a FFFF LwORD [Low - High)
PAC_Second 10 FFFF LwORD [Low - High)
PaC weekDay 12 FFFF CwfORD [Low - High)

4 b
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Create the second data block

9. To add a “Data Block” for the Modbus Master to read Boolean value. The configure way is similar to
steps 4 to 8:

1) Click the “Insert Slave/Data Block” button on the left side to open the settings window.

2) In the “MODBUS Slave Request” window, enter a note and select the “Input Bits” option, then
set “Base address” to “1” and set “Nb items” to “2000”.

10 Drivers *
=-Mg MODBUS Slave

MODBUE Slave Request

Fequest
Description: |Reau:|_Bu:u:u|ean |
1N

Data read by the masker

{*) Input: Bits
() Input Registers

Enter a note

Data read or Forced by the masker

) Coil Biks
) Holding Registers

Data block.

Base address:
Mb items: 2000

3) Drag and drop Boolean variables (i.e., “LED1” and “LED2”; data type: BOOL) to the address
mapping area and set the “Offset” to “0” and to “1”.

IO Drivers * | HEL Pt

[g =-Mg MODBUS Slave Name | Walue T _Mame | Type

a2 Reqguest Coil Bits new Second DINT »

g Address 1 Set_new fime BOOL
MNb ltem 2000 LED1 BOOL

i Description Read Boolean LED2 l, BOOL 9

Tl I TR oo -

| T )

b Syrmbal | Difzet 4| Mask | Storage Mame 7 | Walue

&5 LED1 0 FFFF Default k-7

; LED2 1 FFFF Default *+--

It ~—

You have completed the settings for the Modbus Slave. Finally, follow the instructions below to
download the program to the Win-GRAF PAC.
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Download this project

10. Click the “On Line” button ( | ) to establish a connection and download this project to the
Win-GRAF PAC. If the project has ever been compiled or changed, the dialog box below will be
displayed. Click OK to re-built and download the project.

=AN" REAN= TIP THEENEEN = =

M arne | “alue

I8 :
""" = =ption programs B £ Request  Input Bits
= E Erogrﬂms- "E Win-GRAE
-“E PAC_Time (*Get / ...
o =L i+
3 LD1 [*Bllnklng*.:l — @™ % The project is out of date. d Boolean
= Ej Watch (for debugging) 5 —— @ Do you want to rebuilt the current project 7
-8 Soft Scope & Symbal
- B4 Initial values — LED1
%3 Binding Configuration | €& LED2 Lancel
--%g Global defines -
' =N \

Workspar= PAC_Tim - =
EErl = [’EcEk
|

----- gl Demoll I —|—
=

- Note:
------- . : n!% “Bad version” indicates the version is changed.

o = Click the “Stop application” button to stop
running the project and click the “Download”
Before downloading, right-click the project name button to download the new version of the
and select “Communication Parameters...” to set project.

the PACIP (e.g., “192.168.71.19:502")

After completing all steps, the SCADA/HMI software can access Win-GRAF variables via the Modbus TCP

protocol.

P SCADA / HMI Win-GRAF PAC

&

IP: 192.168.71.xxX -
Mask: 255.255.255.0
‘ TCP Port: 502

Modbus TCP Master Modbus TCP Slave

InduSoft

IP: 192.168.71.19
Slave number =1
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3.2 To Enable the Win-GRAF PAC as a Modbus RTU Slave

Before you get started, make sure that Win-GRAF PAC is set as a Modbus Slave and variables are set to
public, refer to Section 3.1. To access data via Modbus RTU, the “MBSLAVERTU” (or “MBSLAVERTUEX")
function block must be added to the program. To begin, follow the steps below:

Add the “MBSLAVERTU” function block

1. Inthe “LD1” window, click on the position where you want to add this function block and click the
“Insert FB..” button on the left side of the window.

Workspace S,

&= _|1 Demo0l 3
----- d Exception programs P LED1
£ [ Programs R1 RUN BLINK  Q —
~-“ PAC_Time (*Get / ... || ™ mn Lo
1] LD1 (*Blinking®) =+ | 825 S
[ Watch (for debugging)
TR soft Scope
------- = Initial values
------- !!& Binding Configuration $ k
------- 309 Global defines Il X
------- T Variables
....... B Types » |
------- 3 {All Projects) E P s

4 » PAC Time | LDA 10 Drrivers Varables

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

R2

MBMASTERRTU (*MODBUS Master RTU¥) A
MBMASTERTCP (*MODBUS Master TCP*)

TF MBRTU_M_DISABLE (*Disable a Modbus RTU Master p...

I+ MBRTU_M_ENABLE (*Enable a Modbus RTU Master por...

TF MBRTU_M_STATUS (*Get the status of a Modbus RTU ...

1+ MBSHIFT (*Multibyte shift/rotate®)
L L kAL A ) o Ao oo

Tips: TF MBSLAVERTUEX ["MODBUS Slave RTU [seral]™]

Press “MBSL” key to find the MBSLAVETCP (*MODBUS TCP Server®)

similar name quickly. MBSLAVEUDP (*MODBUS Slave on UDP*)
MBSLAVEUDPEX (*MODBUS Slave on UDP*)

T+ MBTCP_M_DISABLE {*Disable a Modbus TCP Master po...
TF MBTCP_M_ENABLE (*Enable a Modhus TCP Master port..,
1+ MBTCP_M_STATUS [*Get the status of a Modbus TCP ...
T+ MBUDP_M_DISABLE (*Disable a Modbus UDP Master p...
T+ MBUDP_M_ENABLE (*Enable a Medbus UDP Master por...

PEPT TR T W PR P T

2 | Cancel

W
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3. Inthe “MBSLAVERTU” function block, double-click the left side of the “PORT” and enter a string
'COM2:9600,N,8,1' which means using the COM2 of Win-GRAF PAC to communicate with the

Modbus Master), 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 enter “1” (the value set in Section 3.1 - Step 3), then click

" to finish the setting.

Inst_MBSLAVERTL
R2 IN MBSLAVERTU & |
'COMZ:9600,M,5,1" JPORT
1 v | X
Wanables: [all s
sl @ fal
-------- ; a0 Inst_BLIMK
2 Iret MBSLAVERTU
By LEDT
Lo I FOo b
Yariables: [all] w
| N RPN [N N I (R 1t
Inst_MBSLAVERTL
Rz IN MBSLAVERTL G |
'COMZ:9600,M,5,1° JPORT

Now, you have completed the setting of the “MBSLAVERTU” function block, and then download the
project to the Win-GRAF PAC.

Note: Users can enable multiple Modbus RTU Slave ports on a PAC (recommend not over 16 Ports).
The way is to add multiple “MBSLAVERTU” function blocks and set the different “Port” numbers.
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P SCADA / HMI Win-GRAF PAC
L/ InduSoft

IP: 192.168.71.xxx — IP: 192.168.71.19
Mask: 255.255.255.0 I-_j Slave number =1

COM1: RS-232
9600,N,8,1

Modbus RTU Master Modbus RTU Slave

Add the “MBSLAVERTUEX” function block

The “MBSLAVERTUEX” function block can be used if there are several Modbus Slave configurations
(recommend to set one) in the “IO Drivers” window.

(=

1o
S MODRLS Slave Name | Walue
= : Slave number 1
-4 "8 Input Registers [1..2000] \Read_Value Server ID Swrl
----- “B Input Bits [1..2000] - Read Boolean
= [ B3 Server - Slave number = 2 |

Follow steps 1 to 4 above to add the “MBSLAVERTUEX” function block in the “LD1” window. Compare
with “MBSLAVERTU”, it adds a “SrvID” setting. Double-click on the left side of the “SrvID” and enter the
Server ID (e.g., ‘Svrl’ with String format) that is set from the MODBUS Slave configuration.

2 Inst_MBSLAVERTUEX
= : 1
ﬂ‘l‘ — | |
B!
| 'COM2:9600,M,8,1'| PORT
ol Tips:
B “ ”
5 e Press-the F1” key on the
. function block for Help.
- W svrtifsnip |

Note:

® \With MBSlaveRTUex, you can specify the ID of a server from the MODBUS Slave configuration.
If you specify an empty string, the first server is used.
® MBSlaveRTU always works with the first server in the configuration.

The “MBSLAVERTUEX” function is completed by now, download the project to the Win-GRAF PAC.
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Chapter 4 Using “1/O Boards” Function

Note: RPAC-2658M does not support Local 1/0. For connecting with remote I/O modules, refer to
Chapter 8 — Connecting DCON 1/0 modules.

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

File Edit View Insert Project Tools Window Help
AR BE RN R SRR AR = B - T € O B oyq & Al

2. Double-click any number to choose the needed function.

EEEE 1/O Boards

2 Cloze

Select

Delete

Fename

OO0 | =) | O T | e DD P | —

Froperties

Yirtual/Real

Device:

[EM| i 87084 cnt D8ch (* 8-ch counter ¥ A
—————|ICP DAS - XPwPayE |1 87084 freq (*8-ch 32-bit frequency *
16 Standard i B7THITW (*0-charnel HAR T Current input Moduls, 4-20ma #
17 1 exist (* test if -8k and i-87k boards exist or not %)
18 1_redundancy (* Enable redundancy in the PAC. #
= 1_redondancy_xrs485 (* Detect the R2-485 port state of the pasive PAI
the 3 ; fumhnnHD I]l 1J:| 29

Librany:

Simull 6B

Simull6BO
Firg_ip : Test Ethemet / Internet connection View the description.

Mote:

1. If wizh to test the connection between PAC and
|ntemet, pleaze et proper "G ateway’ settingz.

2. If test only lozal Ethermet connection, then
"Gateway' may not be neceszam.

3. One PAC can use only ane "'Fing_IP"" .
Dan't use bwo or more.

4 wihen Ping success retm Boolean channel sz TRIE v

>||<.

Note: “i_8xxx” or “i_87xxx” is only available for the PAC that supports the local /O module.
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4.1 Ping_ip: Check the Connection of an Ethernet/ Internet Device

The "Ping_ip" function can be used to know if the Ethernet/ Internet connection of the remote device is
working. Up to 50 IP settings can be used. Refer to Chapter4 to add this I/0O board.

1. Double-click the "0: Ping_ip_00_09" to open the “Properties” window.

EEEE 1/O Boards

" Cloze

Select

9.0: Ping_ip - Properties

IP_0=152.1631.100
Interval 0=15
( Timeout_0=73

EENFing_ip_00 09 Int_er:al_l =15
1 Ping_ip_10_19 Timeout_1 =73
2 Ping_ip_20 29 ﬁt_ei:allmi _is
3 PFing_ip_30 39 Timeout 2 = 3
4 Ping_ip_40_49 IP 3=N/i
10 Interval_3 =15
11 Timeont_3 =23
= IP 4 =N7L
Inierval 3210 Set up notes. hd

Fing_ip : Test Ethernet / Internet connection ~

Mate:

1. If wizh to test the connection between PAC and
Internet, please et proper "'Gateway' settings.

2. IF tegt only local Ethernet connection, then
"Gateway" may naot be neceszany.

3. One PAL can uze only one "Ping_|P"" .
Dion't use bwo or more. W

Note:
1. To detect the connection between PAC and the Internet, set the "Gateway" properly.

2. When detecting the Ethernet LAN connection, the "Gateway" setting is necessary.
3. Only one "Ping_IP" can be used for each PAC.
4. When the connection (Ping) is successful, a boolean value "TRUE" will be returned.
5. When the connection (Ping) fails, it will try again. If it still fails, a boolean value "FALSE" will be
returned.
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 is 15 seconds by default. The valid
value used in the PAC is from 6 to 86,400 seconds.
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Timeout_01 to Timeout_49: (Data type: "DINT")
The unit is second. The timeout setting of the "ping" command is 3 seconds by default. The valid
value used in the PAC is from 2 to 30.

Note: The valid Interval_x value taken in the PAC must be at least triple the Timeout_x value.
For example, if "Timeout_0" is set as 10 however "Interval_0" is set as 20, then the
"Interval_0" value used in the PAC will be 30.

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

9.0: Ping_ip - Properties

Key=0 -

Ref = 16#64

IP_0=192.168.1.100

Interval 0 =230
H B []

1P 1 =192
Interval 1 =30
Timeout_1 =10
TP _Z=I/&
Interval 2=15
Timeont 2 =3
IP_3 =N/
Interval 3=15
Timeout_3=2
IP_4 =N/
Interval 4 =15 W

3. After configuring the "Ping_ip" function in the “I/O Boards” window, 50 “BOOL” Input variables will
be automatically added to the “Variables” window. While connecting with PAC, the status of the
connection for the remote device will be displayed.

TRUE: The connection is ok.
FALSE: Connection failed or cable problem.

F _Mame | Type | Dirn. | Atrib. | Syb. | Init walue | UserGroup | Tag | Description
£ @ %IX9.0 - Ping ip 00 09 | ~

i FAT R RN B
251X9.0.1=IP_dev01 G

JolASULD

241%9.0.4 Double-click to set the name and press Enter.
%1%9.0.5 e T —
%1%9.0.6 BOOL Input L]
%1%9.0.7 BOOL Input Ol
%1X9.0.8 BOOL Input Ol
%1%9.0.9 BOOL Input L]

B %I¥9.1 - Ping ip 10 19

[ B %I¥9.2 - Ping ip 20 29

B %1X9.3 - Ping ip 30 39

@ 26%9.4 - Ping ip 40 49 v
= >

[+]
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4.2 i_scale: Scale Conversion

The “i_scale” function provides up to 29 scale conversion settings to convert a physical I/O value to an
engineering value. Refer to Chapter4 to add this I/O board.

1. Double-click the "i_scale_0" (or "i_scale_1" or "i_scale_2") to open the “Properties” window and
then to view the description.

iEEE 170 Boards

|Key=6 A
Ref 16#24 =
Ch00_X0_reserved =00
Ch00_X1_reserved =0.0
Ch00_YO0 mserved UU

W ~Nm D& Wi =IO

Ch01_YO Engmeenng_?al For X0=00
Ch01_Y1_ Engineering_Yal For X1 =00
Chi2—X0Win—Physical _¥ar =t
ChD2_X1_ Max_ Physical_¥al=00

Ch02_YO0_Engineering ¥al For X0=00
Ch02_Y1_Engineering_Yal For X1 =00
Ch03_X0_Min _Physical_¥al = 0o

12 Ch03_X1_Max_Physical_Val=00
13 ax_Physic Setting Description =

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

ting both value of Ch_X0 and Ch_xX1 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. G

T B

Parameters: (‘Ch’ stands for Ch01 to Ch29; "Ch00” is a reserved item)

Ch_X0_Min_Physical_Val: The minimum value of an Al (or AO) module (X0).
Ch_X1_Max_Physical_Val: The maximum value of an Al (or AO) module (X1).
Ch_YO0_Engineering_Val_For_XO0: The engineering value after scaling XO0.
Ch_Y1_Engineering_Val_For_X1: The engineering value after scaling X1.

2. Double-click the desired item and enter a value, then press the “Enter” key to set.
Notice:

1. If the Ch_XO0 and Ch_X1 are set to "0.0", which means the scaling function No. is disabled.
2. If the Ch_X0 is greater than or equal to Ch_X1, which means the setting is wrong.
3. If the Ch_YO0 is equal to Ch_Y1, which means the setting is wrong.

For example, for converting an Al value from 4 to 20 mA to an engineering value from 0 to 10000,
set Ch_X0 as "4.0", Ch_X1 as "20.0", Ch_YO0 as "0.0", and Ch_Y1 as "10000.0".
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For example, for converting an AO value from -10 to +10 V to an engineering value from -50 to 1200,
set Ch_X0 as "-10.0", Ch_X1 as "+10.0", Ch_Y0 as "-50.0", and Ch_Y1 as "+1200.0".

0.0: i scale - Properties [
Eey=0 ~
Ref =16#24 —

ChO0_X0 d =010

Cm0:11:$x§:d=ﬂﬂ [ ChO0O: Reserved ]
ChOD_Y0_reserved =0.0
IChOO Y1 reserved =00

Ch0l_Z0 _Min_ Physical Yal=-100

Chol_ X1 Hax _Physical_¥al=+100

Ch01 Y0 Engineering ¥al For X0=-500
Chil ?1 Enmeerm 1|i"al For X1 =+12000

il VEICH

Ch02 Il Hax ' Physical_ 1|i"al on

Ch02_Y0 Engineering ¥al For X0=00

Ch02_¥1 Engineering ¥al For X1 =00

ChD3_X0_Min Physical ¥al=00

Ch03_ X1 Max_Physical ¥al=00 hodl

3. After configuring the “i_scale” in the “I/O Boards” window, 30 Boolean variables will automatically
be added. When connecting to the PAC, the status of the scale conversion will be displayed in the
“Variables” window.

True: scaling function is ok.
FALSE: scaling function is not enabled or setting error.

¥ _Name | Tupe . | Dim. | Attib. | Syb. | Initvalue | User... | Tag | Description
= B %IX9.0-i scale O A
0. BOOL Input ]
%I%9.0.1 BOOL Input ]
%I%9.0.2 BOOL Input O]
%I%3.0.3 BOOL Input ]
%I%9.0.4 BOOL Input O
%I%9.0.5 BOOL Input ]
%I%9.0.6 BOOL Input O
%I%9.0.7 BOOL Input ]
%I¥9.0.8 BOOL Input O
%I%9.0.9 BOOL Input ]
= B %IX9.1-i_scale_1
%I%3.1.0 BOOL Input ]
%I%9.1.1 BOOL Input O
%I%9.1.2 BOOL Input ]
%I%9.1.3 BOOL Input O
%I%9.1.4 BOOL Input Ol i
%I%9.1.5 BOOL Input O
%I%9.1.6 BOOL Input ]
%I%9.1.7 BOOL Input O]
%I%3.1.8 BOOL Input ]
%I%9.1.9 BOOL Input O
= @ %IX98.2-i scale 2
%I%9.2.0 BOOL Input O]
%I%3.2.1 BOOL Input ]
(omyq 79 RONI Innit I_I . 2
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4.3 RPAC_2000_LED: Control the L1 and L2 LED on the RPAC-2658M

The RPAC_2000_LED function can be used to control the L1 and L2 LED on the front panel of the
RPAC-2658M.

Note: Only L1 and L2 on the PAC can be controlled by software. Refer to Chapter4 to add this I/O
board.

1. Double-click the "RPAC_2000_LED" to open the “Properties” window and then to view the
description.

EEEE 1/0 Boards

1]

1

2

3

4 Reservedd =01

G Reservedl =11
Reserved2 =11

E Reserved 3 =10

IElFFAC_2000 LED

RPAC_2000_LED : 2-Ch LED output on the front panel of the RPAC-2000 .

Mote:
Only L1 and L2 LED on the RPAC-2000 PALC can be controlled by software.

2-Ch Boolean outputs;
Chi: L1 LED
Chi: L2 LED

Mo, 20,2020
ICF DAS | Taiwan

Parameters:
Ch0, Ch1: (Data Type: "BOOL") indicates L1 and L2 LED.

2. After adding the “RPAC_2000_LED” function in the “I/O Boards” window, two Boolean variables will
automatically be added. When connecting to the PAC, the status of the LED will be displayed in the
“Variables” window.

I Mame | Type | Dim. | Attrib. | Swb. | Initvalue | UserGroup | Tag | Description
[ = @ %ix8 - RPAC 2000 LED | ~
%IX8.0 BOOL Input O
%I%8.1 BOOL Input L] v
< >
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4.4 RPAC_PAC_state: Detect the LAN state of the RPAC-2658M

The RPAC_PAC_state function can be used to detect the state of the RPAC-2658M. Refer to Chapter4 to
add this 1/0 board.

1. Double-click the "RPAC_PAC_state" function to open the “Properties” window and then to view the
description.

EEEE 1/0 Boards

8: RPAC_state - Properties

Ref = 10#F000
Reservedl =10
Reservedl =0
Reserved2 =0
Reserved 3 =0

e =S N R R N

The following PAC support BPALC_state. s
RPAC-2658M

4-Ch DINT inputs : represent the state of the RPAC

Ch.0: State_1 of This PAC

Ch.1: State_1 of Paszive PAC [If nat enable i_redundancy, it will alwaps 0.

Ch.2: Reserved. v

Parameters:
4-Ch DINT inputs that represent the state of the RPAC PAC
Ch.0: State_1 of This PAC

Ch.1: State_1 of Passive PAC (If the i_redundancy is disabled, it will always 0).
Ch.2, Ch.3: Reserved.

State :
bit0 to bit2: The status of LAN1, LAN2, and LAN3. 0: OK, 1: Failed or Not wired.
bit3: The status of the hardware (e.g., EEPROM, Disk, RAM). 0: OK, 1: Failed.
bit4: The status of I/O slot - 0: OK, 1: Failed. (Only for local I/O slots of PAC)

2. After configuring the “RPAC_PAC_state” function in the “I/O Boards” window, four DINT variables

will automatically be added. When connecting to the PAC, the status of the PAC will be displayed in
the “Variables” window.

I Mame | Type | Dim. | Atib. | Syb | Initwalue | UszerGroup | Tag | Description
| = ® %ID8 - RPAC state | A
%ID8.0 DINT Input Ol
%ID8.1 DINT Input Ol
%ID8.2 DINT Input ]
%ID8.3 DINT Input ] v
£ >
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Chapter 5 Modbus Master: connecting to Modbus Slave Devices

This chapter lists the way to set the Win-GRAF PAC to act as a Modbus Master to connect Modbus
RTU/ASCII Slave or Modbus TCP/UDP Slave devices.

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

Application Diagram:

Win-GRAF PAC
RPAC-2658M RS-232 to RS-485

~
1
1
1
1
1
H Converter
]

(Max. 32 PCS)

tM Series /O M-7000 I/O M-2000 I/O

Follow the steps below:

1. Click the “Open Fieldbus Configuration” button on the toolbar to open the “lIO Drivers” window.

[} Win-GRAF - Test 01
File Edit View Insert Project Tool: Window Help

B T TN RN LY
Workspace 10 Drivers /
-l Test_0 E Mame | Value T Mame | Type
----- L Exception progiams || o {2} Global variables  #
£ [ Progranms q = RETAIN variables
“ ) Main |1 Main
El-- I:] Wwatch [for debuggi.. || ? 2 pOnBadindex
@8 Soft Seope 0 P8 pOnDivZero v
------- =4 Initial values ¥ £ Ed
------- !!& Binding Configuration Mame | alue
------- «2g Global defines a5
------- oy Wariables < | &
....... B Types Build X
4 » | Build Cross references Funtime Call stack EBreakpaints Digital sampling trace Frompt
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2. Setthe PAC to act as a Modbus Master. Click the “Insert Configuration” button on the left of the
“10 Drivers” window and click the “MODBUS Master”, then click “OK”".

I arivers

Marme | Yalue “F Mame | Type
{2} Global variables  ~
[=l RETAIM variables

“E |
5 Add Configuration X
Chooze a configuratian
g
7 BT
 ——— :

- MODBUS

&g 2 MODELIS Master
~ MODBUS Slave

3. Choose the serial port. Click the “Insert Master/Port” button on the left side to open the settings
window. Select “Serial MODBUS-RTU” and set the COM Port and the Delay time, then click OK.

COM Port:
When using the Modbus RTU protocol, enter COM2:9600,N,8,1.
When using the Modbus ASCII protocol, enter ASCII:COM2:9600,N,8,1.

Delay (ms):

Recommended to set as 10 (ms), the value can be 0 to 10000.

10 Drivers *
------ ] MODELS b aster

“F Mame | Type
| 4 Glohal variables

.
MODBUS Master Port ETAIN variahles 1

1ain

- (O MODBUS on Ethernet OnBadindex

B Address: ‘ ’ -Cancel OnDivZera ) v

Hi— = >
Mo ok L | *alue

Mame | Value

Rt
A —
5 E < Pratocol: ’ , r S | I
/@;’gerial MODBUS-RTL \
Com. port: | COM2:9600,N,5, 1 ’
Delay between requests After receiving the respond, waiting for

I 10 ms to send the next command

Delay (ms): |10

o

Try to reconnect after communication error
[V] Manage diagnostic info for slaves Select “Disabled” if you do not want to
use this Port configuration.

[ []pisabled {do not open and manage this port)
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4. Create a data block. Click the “Insert Slave/Data Block” button to open the settings window.

B - MODBLS baster | M arme | Walue

3 12 T e Miode RTU
Address COMZ:9600.M.81
Port A02
Reconnect after error
MODBUS Master Request bt
nrequests [mz] 10
Request
Description: || | D
Cancel
Slave fUnit: i
D@ a. Slave/Unit:
MODELUS Request b Enter the Net-ID of the Slave device.
< 1> Read Coil Bits
< 2> Read Input Bits b. MODBUS Request:
<3> Read Holding Registers v The read/write commands.
Data block c. Base address:
c Base address: Start from “1” by default.
Mb items: Nb items:
d Amount of data to read/write.
ctivation
(®) Periodic: |n | ms ||:| | d. Activation:
() on cal (on error) The timing to send a request.
(O On change Periodic: Send periodically,
Misc. "on error" means how long to send a
e , .
Timeout: me request after an exception occurs.
Mb trials: On call:

()

> [ ] Dedare variables

Prefix: Lk BOOL \v
From: \1—‘ Auto changed according
Vi..v1l to the Request setting. e

f. Declaring single or several variables with consecutive
numbers according to the Request and Nb items. If "Nb
items" is set to 5, check the box to add V1-V5 BOOL variables.

Note:
® |[f it is necessary to change the “Base address”, right-click

on “MODBUS Master” and click “MODBUS Master Addresses”
to modify the value.

® Also, refer to Section 5.1.6 to use the "MBRTU_M_disable"
function in the program to disable the Modbus RTU/ASCII
Master port.

The request is sent only when the
program calls.

On change:

The request is sent only when the data
is changed.

. Timeout: If there is no response in

specific time that means abnormal.
(Modbus RTU/ASCII: 200 to 1000 ms)

10 Orivers
E =Ry ] MODBLS Master

%]
.

MODBUE Master addresses

First walid MODEUS addresses

Input bits: 1
Coil bits:
Inpuk regiskers:
Holding reqisters:
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This table lists five data blocks, and each data block stands for one Modbus Master Request.

Function Code Modbus Request Description
2 Read Input Bits 5.1.1 Read DI data
5 Write single coil bit 5.1.2 Write DO data
4 Read Input Registers 5.1.3 Read Al data
6 Write single holding register 5.1.4 Write AO data (16-bit)
16 Write Holding Registers 5.1.5 Write AO data (32-bit)

5.1.1 Read DI data

Description:

To read 16 DI values from the device (Slave ID = 1) by sending the request every two seconds. It will be
sent after 15 seconds if an exception occurs. No response for 250 ms can be regarded as abnormal.

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

MODBUS Master Request

Request
Description:

Slave/Unit: (1 @

MODBUS Request
| <1 Read Coil Bits

| <2 > Read Input Bits
| €3> Read Holding Reaisters

ZAN Omnd Trmi ik Dmmickovs

Data block

Base address: 1

nb items: E716
@ Activation

Misc,
Timeout; 1250 ms

(¥ Periodic: 2000 | ms
O oncall

115000

{on errar)

() On change e

This option is not available
for the "Read" request.

b trials: 1

Note: Refer to step4 in Section 5.1 for the description of items.
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2. Next, open the “Variables” window to add variables.

Workspace 10 Drivers
) 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 Item 16
B8 Soft Scope E Tips: Activation Periodic
=3 Initial values g Press “F1” for Help. Period(ms) 2000
%3 Binding Configuration Period onerror 15000
39 Global defines €5 Timeout [ms) 250
ﬁ Yariables MNumber of trials 1
B Types ! B Description
Double-click it to open the window. | Operation | Offset I Mask
£ >

“Boo_01 to Boo_16" (BOOL): Add 16 Boolean variables to read data.
“Status" (DINT, Dim. = 5): Add one Array variable to display the access status of data.

After completing the settings, the results are shown below.

Variables B
T Mame | Type | Dim. | Jesttrib. | Syb. | Initwalue | User.. | Tag | Description
= {2 Global variables ~
Bool_01 BOOL O
Bool_02 BOOL O
Bool_03 BOOL O
Bool_04 BOOL O
Bool 05 BOOL
Bool_06 BOOL 1
Bool 07 BOOL i Bool_16 BOOL 1
Bool_08 BOOL [ Status DiMT ) ]
Bool_09 BOOL [ : 5 =
Bool 10 B00L i =l RETAIN variables Q =
Bool 11 BOOL 1 o
Bool_12 BOOL I % Enter
Boal_13 BOOL I Boal 16 BOOL 7 H
Bool 14 BOOL - ™4
Bool_15 BOOL j i Status DINT [0..4] ]
Boal 15 BOOL 1
<

4 r 10 Drivers | Wariables

3. Choose variables. In the "IO Drivers" window, drag “Bool_01" to “Bool_16" and “Status” variables to
the address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[0] is required in
the address mapping area.

4. Configure Offset values. Select the “Offset” field from “Boo_01" to “Boo_16" and click the “Iterate

Property” button on the left side to set the “Offset” value (From: “0” ; By: “1”).
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5. Configure Operation status.
Set the “Operation” column of “Status[0]” to “Error report” to return an error code when fails to
read data. The value will be reset to “0” when a successful read.

10 Drivers *

il = Mg MODBUS Master Name | Yalue T Name | Type
2 = ’_ﬁ RTU: COM2:9600.M.8.1 Request <2> Read Input Bits ~ Bool_01 BOOL P~
J -8 <2> Read Input Bits [1) [1..16] }Slave/Unit 1 = Bool_02 BOOL
8 ddce 1 ¥ | | Bool 03 BOOL
=+ Symbol | Operation | Dffset ||Mask | Storage | Range (Lt Bool_04 BOOL
E Bool_01 Data exchange 0 -FFF Default Bool_05 'Y BOOL
B Bool_02 Data exchange “FFF Default Bgd_lj@ Vs BOOL
Bool 03 Data exchange -FFF Default B,ogl_'t]? Q0L
&5 Bool 04 Data exchange FFF Defaul _ _—=-"""]Bool08 0oL
Bool 05 Data exchangs _ | £ EFE — Defaut =~~~ Bool_09 BooL |
B Boolos & T Dusemhange FFF - Defaul Bool_10 BOOL
Bool 07 Data exchange B “FFF Default Bool_11 BOOL
5 | Data exchange FFFF Default Bool_12 BOOL
° Data exchange -FFF Default Bool_13 BOOL
B Bt Data exchanage : “FFF Default Bool_14 BOOL
Bool_11 i -FFF Default Bool_15 BOOL
Bool_12 ‘FFF Default Bool_16 BOOL
Bool 13 -FFF Default Status DINT e
Bool_14 Data exchange 7
Bool 15 Data exchange
Bool 16 Data exchange |
[Stalus[U] Data exchange 0
< |
(4 »| 10 Driverd - \arisbles ' Fram By: 1 -
+ @ Results
Ronl_1F [12ts suchsmns

Status0] n | Data exchange

e T S e

< Or-going request
4 ¢ | 10 Drivers, “ariat | SUccess counter

- F ail counter

Build Rty counter
Conmand [one shat]
Command [enable]
Reszet counters

The “Offset” must be “0” if the
“Error report” is selected.

Lok I

Cancel

Also press “F1” in the “IO Drivers” window for more details on the 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 The server is busy. 130 RS-232 communication error.
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5.1.2 Wsrite DO Data

Description:
To write a single DO data to the device (Slave ID = 2) by sending the request when the program calls. No

response for 250 ms can be regarded as abnormal.

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

MODBUS Master Request m
Request
Description: l ‘ m

o —
SlaveUnit: f2 a

MODBUS Request @

3> Read Holding Registers

[ <4 > Read Input Reqisters
<’5“~ \Write single coil bik

£E e Mikm mimals baldims vamisb e

Data block '
Base address: tl ‘

Mb items:
—_
@Activation

O Periodic: ’ ‘ ‘ ms | ‘
® on cal (_on error)_
(O 0On change
Misc. ]
Tinstit: 1250 ‘ fe Refer to Section 5.1 — Step 4
— to create a data block.
Mb trials: Il ‘

2. Open the “Variables” window and add the needed variables.

Workspace 10 Drivers *
i) Test_01 [ Mg MODBUS Master Name | Value
[+ Exception programs 2 g RTU: COM2:9600,N,8.1 Request <5> Write single coil bit
=1 Programs L -8B <2> Read Input Bits (1) [1..16 Slave/Unit 2
o Main 8 =] e single co Address 1
3 Watch (for debuggi.. | = L Nb Item 1
&8 Soft Scope E ] Activation On Call
=4 Initial values Tips: Period (ms) 0
%4 Binding Configuration ;ﬁ Press “F1” for Help. Periodonerror 0
- 3g Global defines €5 Timeout [ms) 250
2} Variables || Number of trials 1
B Types \ [ B Description

Double-click it to open the window.

DO_0 (BOOL): Add one Boolean variable to write DO data.
Act_0 (BOOL): Add one Boolean variable to active the “On call” procedure.
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After completing the settings, the results are shown below.

Variables X

F Name | Type | D.5 | Attrib. | Syb. | Initvalue | User.. | Tag | Description
DO 0 BOOL | A
Act 0 BOOL [l v
< I

v

E >] 10 Drivers | Variables <

3. Choose variables. In the "IO Drivers" window, drag “DO_0", “Act_0” and “Status” variables to the
address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[1] is required in
the address mapping area.

4. Configure Operation status.
1) Set the Operation of Status[1] to “Error report” which means to return an error code when fails to
read data and be reset to 0 when a successful read.
2) Set the Act_0 entry to “Command (one shot)” which means to send a request once when “Act_0" is
set to TRUE. After that, set it automatically to FALSE. "Command (Enable)” means that the request
will be sent continuously when “Act_0" is set to “TRUE”. Set it to FALSE to stop sending a command.

10 Drivers * VX

[ Mg MODBUS Master Name | Value W Name | Type | Dim. | Att
2 g RTU: COM2:9600,N,8.1 Request <85> Wiite single coil bit | Bool_11 BOOL ~
3 Slave/Unit 2 ‘ Bool_ 12  BOOL
B Address 1 . Bool_13  BOOL
= Nb Item 1 ‘ Bool_14 BOOL
B Activation On Call . Bool_15 BOOL
o Period (ms) 1] ‘ Bool 16 BOOL
Periodonerar 0 . Status DINT  [0.4] | =
&5 Timeout [ms) 250 ‘ DO 0D ,. BOOL
Number of trials 1 Act 0,  BOOL v
B Description ' < 77l 8
. | Rl
= Symbol | Dperation | Offset | Mask | Storage - Fan Name | Value
Status[1] Error report _[_J _ _ [EFEF— =Default™ -
po0  ® DFsedhinge | 0 FFFF Defaul
[ Act_D Command (one shot) ]U FFFF Default ‘
¢ D ata exchange P 5

Error report

Error repaort [Set anly]
COn-going request
Success counter

Fail counter

R ety counter
Command [one shot]

(4 »| 10 Drivers < Varia

Command [enable]

Reset counters

Slave: last emor

Slave: last emor date stamp
Slave: last errar time stamp

Clawa last racal daba obaram
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5.1.3 Read Al Data

Description:
To read 10 Al data from the device (Slave ID = 3) by sending the request every second. It will be sent after

15 seconds if an exception occurs. No response for 250 ms can be regarded as abnormal.

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

MODBUS Master Request @

Request

Description: ‘

,;*‘7' Cancel
Slave Unit: 3 @
MODBUS Request @

| <2 Read Input Bits ~

| 3> Read Holding Reqgisters e
i <4 > Read Input Registers v

Data block

Base address:

—

Nb items: (10

f A

Activation
@eperiodic: |10 ‘ ms 15000 |
Concal {on error)
(O on change
>Misc.

e Fougry | .
Timeout: ;250 \ ms Refer to Section 5.1 — Step 4
b Hiale i'—l ‘ to create a data block.

: i |

2. Open the “Variables” window and add the needed variables.

Workspace O Drivers
Sl Test_01 ‘ E = Mg MODBUS Master MName | Value
“ [ Exception programs R -8 RTU: COM2:9600,N,8,1 Request <4> Read Input Registers
[~ Programs o 1B <2> Read Input Bits (1) [1..16] Slave/Unit 3
4 Main B LB <5> Wiite sinale coil bit (2111, Address 1
=1 Woatch (for debuggi.. | = =1 <4> Read Input Reg | Nb Item 10
/&% SoftScope B W Activation Periodic
=4 Initial values . Period [ms) 1000
%4 Binding Configuration ﬁ Tips: wean Period on error 15000
S Global defines ¢ Press “F1” for Help. Timeout(ms] 250
{4 Variables = Number of tials 1
B Types \ B Description

Double-click it to open this window.

Word_1 to Word_6 (WORD): Add six WORD (16-bit) variables to read Al data.
Long_1 (DINT): Add one DINT (32-bit) variable to read the Al data.
Real_1 (REAL): Add one REAL (32-bit) variable to read the Al data.
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After completing the settings, the results are shown below.

T MName | Type | D.T | Attrib. | Syb. | Initvalue | User... | Tag | Description
Long_1 DINT O o
Word_1 WORD ]

Word_2 WORD O

Word_3 WORD O

Word_4 WORD O

Word_5 WORD O 3

Word_B WORD O

Real_1 REAL O i
\ >

(€ »| 100rivers | Variables <

3. Choose variables.

In the "10 Drivers" window, drag "Word_1" to "Word_6", “Long_1", “Real_1", and “Status” variables to

the address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[2] is required in
the address mapping area.

10 Drivers *

B =-Mp MODBUS Master Name | Value W Name | Type | Dim.
2 [ RTU: COM2:9600,N.,81 Request <4> Read Input Regis... | po 0 BOOL A
). [-*B <2> Read Input Bits (1] [1..16]|| Slave/Unit 3 Long_1 DINT
B B <5> Wiite single coil bit (2] [1..]] Address 1 Real 1 REAL
q ifv‘?- =1 <4> Read Input Reaisters (3] [| IRALED 10 Status DINT [C
g Activation Periodic Word_1 WORD
E Period [ms) 1000 Word_2 VWORD
s Period on err... 15000 Word_3 WORD
&5 Timeout [ms) 250 Word_4 WORD
‘ Number of tri... 1 Word_5, WORD
E* Description Waord B WORD I
“ Symbol | Operation | Dffset | Mask | Storage - LI~ - H EELAIN variables 7
Word_4 Data exchange 0 FFFF Defaut _ _ - -~ &1 ¢ \ T
Word_5 Data exchange 0 _ _FEFF- — Brefault e T =i
———————— Name | 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 FFFF Default
< 3, >

(4 %] 10 Drivers, \ariables.

4. Configure Storage format.

Set the Storage of Long_1 and Real_1 (32-bit) to “DWORD (Low — High)”, mapping two Word (16-bit).

5. Configure Operation status.

Select the Operation of Status[2] to “Error report” which means to return an error code when fails to

read data and reset to 0 when a successful read.
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6. Configure Offset values.
1) Select the “Offset” field from "Word_1 to Word_6" and click the “Iterate Property” button on the

left side to set the “Offset” value (From: “0” ; By: “1”).

2) Double-click the Offset field of “Long_1" (32-bit) and fill in “6”, then press the “Enter” key.
3) Double-click the Offset field of “Real_1" (32-bit) and fill in “8”, then press the “Enter” key.

| Operation | Offset | Mask | Storage I

Data exchange
M ame

Data exchange
Framm: By: 1 e

Data exchange
S : — Jl Fesults
|4 ¥] 10 Drivers ~ Varisbles

F

e

Data exchange

STYESTH ST e Tl T

[ ]9 k” Canicel

Symbol | Operation | Dffset | Mask | Storage

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

Word_B Data exchange 5

Long_1 Data exchange B WORD [Low - High)
Real_1 Data exchange 8 WORD (Low - High)
Status[2] Error report 0 v
< press “Enter” >

4 2] 10 Drivers  Varisbles

Note: Two Modbus addresses are required for 32-bit data.
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5.1.4 Write AO Data (16-bit)

Description:
To write a single AO data to the device (Slave ID = 3) by sending the request when the data is changed. No

response for 250 ms can be regarded as abnormal.

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

MODBUS Master Request m

Request

Description: | ’

VT — Cancel
Slave/Unit: 3 a
MODEBEUS Request @
1

' <4> Read Input Registers ~

<5 Write single coil bit =
i <6 Write single holding register o

AAC Wvikm ~mil Dik~ ——

Data block :
Base address: ll ‘
Nbi :

@ Mb items l 4

Activation
Operiodic: |1 ‘ ms ‘g ’
O on call {on errar)
(%) On change

I’Al

Misc.
@ iy 250 ‘ i Refer to Section 5.1 — Step 4
- : ' to create a data block.

Mb trials: 1 ‘

2. Open the “Variables” window and add the needed variables.

Workspace 10 Drivers *
=) Test_01 | B © Mg MODBUS Master Name | Value
c3 [ Exception programs 5 -4 RTU: COM2:9600,N,8,1 Request <B> Wite single holding ..
[=-- 1 Programs J 1B <2> Read Input Bits (1] [1..1E] Slave/Unit 3
= Main E -8 <5> Write single coil bit (2] [1..1] Address 1
=1~ Watch [for debugai.. " '_‘ “B <4> Read Input Reagisters (3] [1..10] Nb Item 1
P B8 Soft Scope E B B gle holding registe Activation On Change
=4 Initial values ﬁ . Period [ms) 0
%4 Binding Configuration || = ] Periodoneror 0
3 g Global defines €5 Tips: Timeout [ms) 250
fa Variables = Press “F1” for Help. Number of trials 1
B Types \ B Description

Double-click it to open this window.

Word_Write_1 (WORD): Add one WORD (16-bit) variable to write the AO data.
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After completing the settings, the results are shown below.

Variables VX

T Name | Type | D.5 | Attrib. | Syb. | Initvalue | User... | Tag | Description
Word_Write_1 WORD ] =

< | >

3. Choose variables. In the "IO Drivers" window, drag “Word_Write_1"” and “Status” variables to the
address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[3] is required in
the address mapping area.

4. Configure Operation status.
Set the Status[3] entry to “Error report” which means to return an error code when fails to read data

and reset to 0 when a successful read.

10 Drivers *

B - Mg MODBUS Master Name | Value ¥ MName T | Type
2 ] z% RTU: COM2:9600,N,8,1 Request <B> Write single holdi... =] i ~
,,B G “B <2> Read Input Bits (1] [1..16] Slave/Unit 3 ‘ Word_Write 1 WORD
F-B <5 Wiite single coil bit (2] [1..1] Address 1 Vord_b YYURD L
jJ: '*‘ “B_<4> Read Input Reqisters (3] [1..10] Nb Item 1 Word_5 WORD
E B = <65 \Wiite single holding register (3] [1..1]| B g On Change ‘ Word_4 WORD
ﬁ Period [ms) 0 ‘ Word 3 WORD
| Period onerr... 0 Word_2 WORD
és Timeout (ms) 250 Word 1 WORD
= Numberof .. |1 $ Status DINT
B Description g R B LR1=5,3) -
= | T "
' Symbal Operation | Offset | Mask | Storage. — — =~ " | Range (Lo Name | Walue I
Word_Write_1 Data exchange” — T~ — FFFF~  Default ‘
Status[3] FFFF  Defaul
A& | bl
E"{”{] 10 Drivers Mariables i
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5.1.5 Write AO Data (32-bit)

Description:
To write a single AO data to the device (Slave ID = 4) by sending the request when the data is changed. No
response for 250 ms can be regarded as abnormal.

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

MODBUS Master Request m

Request

4
-

Desctiption: ‘ ‘ - 0K

SlaveUnit: l‘* a

MODEBUS Request @
1

[E;, Write single holding register A~
<15 Write Coil Bits =

] <162 Write Holding Reaisters 3
Data block '
Base address: [1 ‘
Mb items: |2
— ]
@Activetion
O periodic: ’ ‘ ‘ ms ’g ’
O on cal 63n error)i
(%) On change
Misc.
Timeout: 1250 ‘ i Refer to Section 5.1 — Step 4
I to create a data block.
b trials: 1 ‘

2. Open the “Variables” window and add the needed variables.

Workspace 10 Drivers *
) Test 01 E = Mg MODBUS Master Name | Value
“ [ Exception programs a2 5% RTU: COM2:9600,N.8.1 Request <16> Write Holding R...
[-}-- [ Programs J F-*B <2> Read Input Bits (1) [1..16] Slave/Unit 4
= Main B -8B <5 Write single coil bit [2) [1..1] Address 1

= Watch [for debuagi... - J “B <4> Read Input Registers (3] [1..10] MNb Item 2
; B8 Soft Scope E B <B> Write single holding register (3] [1..1]| Activation On Change
‘ =4 Initial values ﬁ M=R<16 e Holdihg Reaisters (4 Period [ms) 0

-Bjd Binding Configuration K Period on error 0

3‘g Global defines s . Timeout (ms) 250

{4} Variable: Tips: Number of trials 1

B Types \ D Press “F1” for Help. Destiinkicn

Double-click it to
open this window.

Real_Write_1 (REAL): Add one REAL (32-bit) variable to write AO data.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 62



After completing the settings, the results are shown below.

Variables | HI /1.4

¥ Name | Type | D.T | Attrib. | Syb. | Initvalue | User.. | Tag | Description
Real _\Write_1 REAL O
| >

(i8]

(4 % 10Divers | Variables ~

3. Choose variables. In the "IO Drivers" window, drag “Word_Write_1" and “Status” variables to the
address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[4] is required in
the address mapping area.

4. Configure Operation status.
Set the Operation of Status[4] to “Error report” which means to return an error code when fails to
read data and reset to 0 when a successful read.

5. Configure Storage format.
Set the Storage of Real_Write_1 (32-bit) to “DWORD (Low - High)”, mapping two Word (16-bit).

10 Drivers *

E - Mg MODBUS Master Name | Value ¥ Name
2 -5 RTU: COM2:9600,N,8.1 Request <16> White Holding R... | Bool_15 BOOL »~
J (-8 <2> Read Input Bits (1) [1..16] SlaveUnit 4 ‘ Bool_16 BOOL
8 B <5 Wite single coil bit (2) [1..1] Address 1 DO 0O BOOL
3 ©1 *B <4> Read Input Registers (3) [1..10] Nb Item 2 Long_1 DINT
E * B <B> Wiite single holding register (3) [1..1]] Activation On Change Real 1 REAL
[ = | <165 'Wiite Holding Reaisters (4] [1..2] | IGELEILS] 0 ‘ ; Real Write_1 REAL E
= Periodoner... 0 Status DINT
é5 Timeout (ms] 250 @’ Word_1 WORD
3 Number of tri... 1 Word 2 YWORD
Elv Description - Nl A Y aleln ¥
————— | 8 L 2
L Symbol /| Dperation | Offset | pMask— I—St‘ﬁra—ge— = | Range (Lo Name | Yalue [
Real_‘Write_1 < ‘
Status[4]
<

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 63



5.1.6 To Disable/Enable the Modbus RTU/ASCII Master Port

The Modbus RTU/ASCII Master port that is enabled in the Win-GRAF "Fieldbus Configuration" - "10
Drivers" window will be activated automatically whenever the PAC is powered on.

If the user wants to disable the Modbus RTU/ASCII Master port while the program is running, using the
"MBRTU_M_disable" function as follows.

(* Declare To_disable as BOOL *)
If To_disable then
To_disable := FALSE ;
MBRTU_M_disable(2) ;
End_if;

As with the above codes, when "To_disable" is set to "TRUE", the Modbus RTU/ASCII Master port (i.e.,
COM2) will be disabled. Also, using the "MBRTU_M_enable" function to enable it as follows.

(* Declare To_enable as BOOL
Declare Status_com?2 as BOOL *)
If To_enable then
To_enable := FALSE ;
MBRTU_M_enable(2) ;
End_if;
Status_com?2 := MBRTU_M_status(2) ;

The "MBRTU_M_status" function listed above is used to get the status of the Modbus RTU/ASCII Master
port. True: Enabled; False: Disabled.
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5.2 Enabling the Win-GRAF PAC as a Modbus TCP/UDP Master

Application Diagram:

Win-GRAF PAC

Ethernet Switch
RPAC-2658M

- ]
1~

| Ethernet

ET-70001/0 Win-GRAF PAC iDCS-8830 + Redundancy 10
VP-x208-CE7

Follow the steps below:

1. Click the tool icon “Open Fieldbus Configuration” to open the “IO Drivers” window.

2. Set the PAC to act as a Modbus Master. Click the “Insert Configuration” button on the left of the
“10 Drivers” window and click the “MODBUS Master”, then click “OK”.

¥ Win-GRAF - Test 01

File Edit Wiew Insert Project Tool: Window Help

IR T [ LT
Workspace 10 Orivers

E- i Test_01

Mame | Walue

? M arne | Type

{2} Global variables

C

= | Programs

- . M variables

: Add Conf; LT

e | T M ain orignaton E'
- watch [for debuggi.. Chooze a configuration adlndex

P s e
....... {'jt; |Br'!|t|§.| Va||:uESF . E‘ MODELS l
------- " Gllnbmlgd fn_n iguratian B |0DE LS Master | Value
------- g Global defines ;

o MODBUS 51

------- oy Wariables e |
....... B Types Build X

4 >| Build,f/ Ernssreferences/l Runtime/l Eallstack/l Breakp-:-ints_,l Digital sampling trace /I Frampt

Note:

The Modbus Master configuration allows using several Modbus TCP/UDP or Modbus RTU/ASCII ports.
If you want to disable the Modbus TCP/UDP port while the program is running, refer to Section 5.2.4.
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3. Choose the Ethernet port. Click the “Insert Master/Port” button on the left side to open the settings
window. Select “MODBUS on Ethernet” and set the Address, Port, Protocol, and the Delay time, then

click OK.
Address:
Port:

Protocol:

Delay:

1O Drivers *

Enter the IP Address of the Modbus Slave device (e.g., “192.168.1.100”).
TCP port number of the Modbus Slave device.

When using Modbus TCP, select the “TCP — Open MODBUS”.

When using Modbus UDP, select the “UDP — Open MODBUS".

Enter the delay time of the request (e.g., 10 ms, can be 0 to 10000).

----- ] FMODELS Master M ame | “alue T Mame | Type
i Glnl:ual variables  »
variables
MODBUS Master Port
-3 dindex
B @moosus on Ethernet: \ Ok W | }Zero v
B Address:  |192.168.1.100 | >
Mode — : | Value
&b Port: 1502 y
{ —_— ‘ | >
Protocol: TCP - Open MODBUS ‘
UDP - MODBUS RTU
UDP - Open MODBUS

-

J

() Serial MODBUS-RTU

Com. port; |

Delay between requests

After received an answer,
wait for 10 ms, and then

Delay {ms): ]16

}/ send the next request.

Try to reconnect after communication error
Manage diagnostic info For slaves

Check “Disabled” if you do not
use this port configuration.

[[:] Disabled {do not open and manage this port)

4. Create a data block. Click the “Insert Slave/Data Block” button to open the settings window.

10 Drivers *

EE”E

MODBLS Master Marne | Walue

e Open MODEUS: 192.168.1.100:502 Mode Open MODBUS
Address 192.168.1.100
Port a0z
Reconnect after emar
Slaves diagnostics
Delay between requestz [me] 10
Dizabled ]
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Read Al Data

To read 4 Al data from the device (Slave ID = 1) by sending the request every second. It will be sent after
15 seconds if an exception occurs. No response for 1000 ms can be regarded as abnormal.

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

MODBUS Master Request m
Description: } ’
Slave/Unit: 1 @

MODEUS Request @
HEAT - 1

l %2> Read Input Bits

<3> Read Holding Reaqisters
i <4 > Read Input Reqisters

AE e Weikm mimals ~mil ke —

Data block A r ] ;
Bass sideee: ﬁ ‘ Refer to Section 5.1 — Step 4 for
= more details about the data block.

b items: |4
| |
@ Activation

<

@ periodic: iF‘ ms 15000 |
Concal {on error)
() 0On change
Misc,
@ Timeout: EiOUD 7“ I Recommended to set it
Nb Erials: i 14 ‘ as 1000 to 3000 ms.

2. Open the “Variables” window and add the needed variables.

Workspace 10 Drivers *
Fely Test_2 18l & Mg MODBUS Master Narme | Value
7 J Exception programs L (= Open MODBUS: 192.168.1.100:502 Request <4> Read Input Registers
[ Programs ] M=l <4> Read Input Registe : Slave/Unit 1
3] Main 8 K Address 1
4 Watch (for debuggi.. || = ) Nb Item 4
¥ Soft Scope E Tips: Activation Periodic
=4 Initial values g press “F1” for Help. Period (ms) 1000
%4 Binding Configuration Period on error 15000
- 3g Global defines éd Timeout [ms) 1000
Lcs {2} Varables ‘ Number of trials 1
B Types \ | B Description

Double click it to open the window.

“Word_1 to Word_4” (WORD): Add 4 WORD (16-bit) variables to read Al data.
“Status" (DINT, Dim.=5): Add one Array variable to display the status for accessing data.
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After completing the settings, the results are shown below.

Variables
T Name ! | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
Status DINT [0..4] O]
Word_1 WORD L]
Word_2 WORD ]
Word_3 WORD O
Word_4 WORD ]
<

4 >]A IODrivers”g Variables :

3. Choose variables. In the "IO Drivers" window, drag “Word_1 to Word_4" and “Status” variables to the
address mapping area of the data block.

Note: The “Status” is an Array variable, including Status[0] to Status[4]. Only Status[0] is required in
the address mapping area.

4. Configure Operation status.

Set the Operation of the “Status[0]” to “Error report” which means to return an error code when fails
to read data and reset to 0 when a successful read.

5. Configure Offset values. Select the “Offset” field from “Word_1" to “Word_4" and click the “Iterate
Property” button on the left side to set the “Offset” value (From: “0” ; By: “1”).

10 Drivers *

= =-Mp MODBUS Master Mame | alue I Mame | Tupe | Diim. | &b,
2 Eﬁx Open MODBUS: 192.168.1.100:502 Request =4> Read Input R. »~ Status DINT [0..4] "
g 9 "8 <4> Read Input Registers (1) [1..4] |[Slave/Unit 1 s| Word_1 WORD
Address 1 Word_2 WORD
9 2. 3. Nb ltem 4 | Word_3  WORD
ﬁ Symbial Operation Offzet \;—n'ﬁfask | Storage | Fange [Low) = ’| Ra Word_4 WORD 9
[} Status[0] |Error report 0 FFF _Dgf&yl.t --" o a1 vArIahlas »
., Word_1 ata exchange_ |V FF = " Default - — |
=¥ Word_2 o3ia exchange FFF Default ame | value
ge Word 3 Data exchange
Wp_r_d_:i ______ Data exchange
< FE 4 |
<[] woDn Variab
TR Frorm: Bu: 1 E
Resultz

Note:

l

Ok, k][ Cancel

Using a similar way to create the data block to read/write |0 data, also refer to Section 5.1.1 to 5.1.5.
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5.2.1 Connecting ET-7000 Series I/0 Module

The ET-7000 series is a web-based Ethernet I/O module. Win-GRAF PAC can be set as a Modbus TCP
Master to connect several ET-7000 modules. It is recommended that one RPAC-2658M can connect up to
100 ET-7000 modules.

For more information about ET-7000 modules, please visit the website:

https://www.icpdas.com/en/product/guide+Remote__| O Module__and__Unit+Ethernet__ | O Mod
ules+ET-7000_ET-7200

Configure an ET-7000 Module

First, configure the ET-7000 module by using the web browser. The factory settings of ET-7000 are
IP address = 192.168.255.1 and Mask = 255.255.0.0. Make sure that both the module and your PC are on
the same network segment (e.g., IP address = 192.168.255.100, Mask = 255.255.0.0).

Notice: The Dip Switch on the rear of the ET-7000 must be set as “Normal”.

1. Open the browser and enter the IP address of the ET-7000 to connect it.

o)) | [ hw192.168:255.1

2. Enter the user name and password to log into ET-7000.

#153] 192.168.255.1

R

{yft PET-7018Z RO{aliREE 192.168.255.1 EEIEAERE
FERs -

& bh{EAR s B R AR S A E A R W LA 2/
:‘A‘.f%ﬁ (EFERE * TEREEG) -

Username: Admin
Password: Admin

(Case sensitive) ERELHO: (Q—A&m ;,']
THEEP): ‘_*i*** '

SLIBHMEBR)
| e || mw |
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/= PET-7000 Web page - Windows Internet Explorer

@v B i 19216825511 ICES
Tr FAIRE | @ PET-7000 Web page OB | o - BE®- REEO- TEO
B
ICP DAS s e smnttitg —
—— — —
http://www.icpdas.com a— ——
—

‘2N Main Menu
~{_1 Overview

=43 Configuration l
1 Network Settings

J_Basic Settings

®{] Web HMI
{11 Pair Connection
~{Z1 More Information

3. Click “Module 1/0 Settings” under the “Configuration” folder and set the range of channels and then

Cho

Ch1

Ch2
Ch3
Chsa
Chs
Ché
Ch7
Che
Chg

Modbus Address
00629
00631

00632

Modbus Settings (Al Basic Setting)

Range (40427)
[05] +/-2.5V v OFF ¢ |ON @
[04] +/-1V v oFf | on @ |
[OF] T/C K-type, -270°C ~ 1372°C v oFr C lon @ |
[OF] T/C K-type, -270°C ~ 1372°C v oFf © lon @ |
[05] +/-2.5V v oFF | ON}?
[05] +/-2.5V v off  lon @
[05] +/-2.5V v oFr © [on @ |
| [05] +/-2.5v v oFf O loN @
[05] +/-2.5V v oFf  |on @ |
[05] +/-2.5V v off C [on ©
Function

50/60 Hz rejection for Al

AN

Set as “ON" to
enable it.

Action
3. OFF © |ON © | 0=50/1=60 Hz (default=1)

[ Al Data Format

Recover Al Calibration Values to Factory Setting

,[:, 1=Clear

| Submit

LN off " |on| G%x/l:&vgmeeer (default=0)

click “Submit”. When using the AO module (e.g., ET-7018Z), set "Al Data Format" to "ON"

(Engineering).

For example,

The data -10000 to +1000 stands for -1 to +1 V.
The data -25000 to +25000 stands for -2.5 to +2.5 V.
The data 258 stands for 25.8 ('C).

Type Code Range Data Format Minimum Maximum
Engineering -10000 +10000
04 -1to+1V
2’s comp HEX 8000h 7FFFh
Engineering -25000 +25000
05 -25t0+2.5V
2’s comp HEX 8000h 7FFFh
Type M Engineering -20000 +10000
18 Thermocouple
-200 to 100°C 2’'s comp HEX 8000h 4000h
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Restore and Modify the Win-GRAF Project:

Win-GRAF demo programs as described below can be downloaded from the website.

To restore the project to Win-GRAF workbench, click the "File - Add Existing Project - From Zip".

(Refer to Section 11.4 if necessary).

Demo Project File Name Description
ET-7060 demo_ET7060.zip Read 6 DlIs, write 6 DOs
ET-7018Z demo_ET7018z.zip Read 10 Als

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

A D] o X o e S (&N E AR S EA
Space 0 Drive
i L Mame | Yalue “F Mame | Type
----- RCEPHON programs 2l O DB 0.0 0 Mode Open ~ ET7060_DI_00 BOOL ~
£~ Programs ‘8 -8 <2> Read Input Bits .. Addre... 10.0.2 ET7060_DI_ 01 BOOL
: -] Main : -8 <15> Write Coil Bits (1) [1..6] Port 502 ET7060_DI_02 BOOL
-3 Watch (for debugging) || = Mg MODBUS Slave Recon... v ET7060_DI_03 BOOL
-8 Soft Scope il Slaves... [¥ v ET7060_DI_04 BOOL
- B Initial values Request | Slave/Unit | Address | Wb ltem | Activation | Period [m: ET7060_DI_05 BOOL
i !!& Binding Configuration 2> Read Input Bits 1 1 [ Periodic 50 ET7060 status DINT
349 Global defines €85 <155 Write Coil Bits 1 1 6 On Change 0 *
"""" fa} Variables 2 < 3 || Mame | % alue
B Types <[ *] 10 Drivers " Main

2. Double-click “Open Modbus: IP:502” to open the “MODBUS Master Port” window. In this case, a
Modbus TCP Master is enabled to connect to an ET-7000. Enter the IP address of the ET-7000 and the

"Port" is fixed "502”, also set the "Protocol" to "TCP - Open Modbus".

KMODEUS Master Port

(®) MODBLS on Ethernet

of the ET-7000.
UDP - MODBLS RTU

Address: 10.0.255.2
| %_|
Port: 502
Enter the current IP address
Protocol:

\_ UDP - Open MODBUS 17

() Serial MODBUS-RTU

Com. port:

Delay between requests

Delay (ms): |5

Try to reconnect after communication error
Manage diagnostic info for slaves
[ bisabled {do not open and manage this port)
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5.2.2 Connecting the ET-7060 (6 DI, 6 Relay Output)

ET-7060 is an Ethernet I/O module with 6 DI and 6 Relay Output channels. The Win-GRAF project
describes in this section is "demo_ET7060.zip". Before using the module, make sure you have completed
the module and port settings noted in Section 5.2.1.

Description of the Demo:
To connect an ET-7060 via LAN3 of the RPAC. There are two data blocks, one is used to read 6 DI data, the
other is used to write 6 DO data.

1. Click (or double-click) the first Data Block (i.e., <2> Read Input Bits) to view the settings.

[B O Mg MODBUS Master Name | Walue T Name
-3 # Open MODBUS: 10.0.255.2:502 Request <2 A ET7060_DI_00 \BOOL ~
-g #=1<2>> Read Input Bits - Slave/Unit 1 ET7060 DI 01 |BOOL
“B <15> Write Coil Bits (1) [1..6] Address 1 ET7060_DI_02 |BOOL
— Mg MODBUS Slave Nb ltem 6 . ET7060_DI_03 |BOOL
Sumbal | Operation | Offzet)| Mask | Storage El;ggg_g:_gg Eggt
ET7060_DI_00 Data exchange | 0 FFFF  Default ET7060 status /DINT
g5 ET7060 DI 01 Data exchange | 1 FFFF  Default = BOOL
. ET7060_D1_02 Data exchange | 2 FFFF  Default ET7060 RL 01 BOOL
g+ ET7060 DI 03 Data exchange | 3 FFFF  Default ET7060 RL 02 BOOL
ET7060_DI_04 Data exchange | 4 FFFF  Default ET7060 RL 03 BOOL
ET7060 DI 05 Data exchange (5 FFFF  Default ET7060 RL 04 BOOL
[ ET7060_status Error report 1] ] FFFF  Default a - - >
< >

| Wfaliim

bl —rmm

4| ¥| 1O Drivers” Main

Description:

To read 6 DI data from the device (Slave ID = 1) by sending the request every 50 ms. It will be sent after 5
seconds if an exception occurs. No response for 500 ms can be regarded as abnormal.

MODBUS Master Request m

Request . ‘
Description: ‘ l
Slavejunit: |1 & The ID of a Modbus TCP
' : Slave (ET-7000) is fixed "1".

MODBUS Request

\,,-'14.&4‘19;‘4!':5, th Dmmickavs —
Data block : -
Base address: 1 ‘
Nb items: 6 ‘
Activation
[ @eeriodic: 50 ims |son ||
() On cal {on error)
() On change
Misc., .
: o | Refer to Section 5.1 — Step 4 for
Timeout: l ms
= - - detals about the data block.
b trials: 1 |
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2. Click (or double-click) the second Data Block (<15> Write Coil Bits) to view the settings.

10 Drivers *
[g £-Ma MODBUS Master Name | Value T Mame
P ﬁr Open MODBUS: 10.0.255.2:502 Req... =15= W ~ ET7060 DI 01 BOOL ~
8 L B Sla... 1 ET7060 DI_02 BOOL
----- Add... 1 ET7060_DI_03 BOOL
o2 Nb ... 6 y ET7060 DI_04 BOOL
RE, _ Aeat—ou ol ET7060_DI_05 BOOL
Symbol | Operation | Offzet | Maszk | Storage ET7060 status DINT
S ET7060_RL 00 Data exchange | 0 FFFF  Default ET7060 RL 00 \BOOL
&5 ET7060_RL_01 Data exchange | 1 FFFF  Default ET7060 RL 01 [BOOL
— ET7060_RL_02 Data exchange | 2 FFFF  Default ET7060 RL 02 |BOOL
E ET7060_RL 03 Data exchange | 3 FFFF  Default ET7060 RL_03 [BOOL
ET7060 RL 04 Data exchange | 4 FFFF  Default ET7060 RL 04 lBoOL
ET7060_RL_05 Data exchange | 5 FFFF  Default ET7060 RL 05 /BOOL
_hL |

B B
4| >| 1D Drivers,© Main

Description:

[

To write 6 DO data to the device (Slave ID = 1) by sending the request when the data is changed.
No response for 500 ms can be regarded as abnormal.

MODBUS Master Request m

Request
Description: \ ‘
Slave/Unit: E_x ?\ The ID of a Modbus TCP
Slave (ET-7000) is fixed "1".
MODEUS Request

il Bits

|

Data block ‘
Base address: ll \

Mb items:

-

Activation

O Periodic: | ‘ \5000

On call
(%) On change

{on error)

Misc.

Timeout: i 00

b trials: 1

Refer to Section 5.1 — Step 4 for
detals about the data block.
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5.2.3 Connecting the ET-7018Z (10 Al)

The ET-7018Z is an Ethernet I/O module with 10 Al channels. The Win-GRAF project describes in this
section is "demo_ ET7018z.zip". Before using it, make sure you have completed the module and port
settings noted in Section 5.2.1.

Description of the Demo:
To connect an ET-7018Z via LAN3 of the RPAC. There is one data block used to read 10 Al data.

1. Click (or double-click) the data block (i.e., <4> Read Input Registers) to view the settings.

Workspace 10 Drivers *
= demo_et7018z B Mo MODBUS Master AN | Value | Name | Type
Ei--[d Exception programs a2 Elﬂ-s Open MODBUS: 10.0.255.2:502 R.. =d=n DINT ~
[ Programs "B L B M=1<4> Read Input Registers .. 5.1 v ET7018z_Al_00 \INT
El L]-»gﬂ M;i[_} deb 5 = Symbal | Dperation | Offset )| "N | Storage ET7018z_Al_01 |INT
1 Watch (for debugei. ET7018z Al 00 Data exchange | 0  |FFFF  Default ET7018z Al 02 |INT
-------- ¥ Soft Scope g ET7018z_Al 03 |[INT
" ET7018z Al 01 Data exchange | 1 FFFF  Default - =
= Initial values ET7018z Al 04 |INT
_— ) . 5 ET7018z_AI_02 Data exchange | 2 FFFF  Default
¥a Binding Configurati... ET7018z_Al_05 |[INT
. i . ET7018z_Al_03 Data exchange | 3 FFFF  Default - =
-39 Global defines &5 ET7018z Al 06 |INT
: . ET7018z_Al 04 Data exchange | 4 FFFF  Default
fa} Variables ET7018z_Al 07 |INT
g¢ ET7018z_Al 05 Data exchange | 5 FFFF  Default
B Types ET7018z_Al 08 [INT
- ET7018z_Al 06 Data exchange | 6 FFFF  Default
- (All Projects) ET7018z_AI_09 |INT
ET7018z_Al_07 Data exchange | 7 FFFF  Default ET7018z stat DINT
ET7018z Al 08 Data exchange | 8 FFFF  Default Zamats 2
FT7018z_Al_09 Data exchange L9 JFFFF  Default < ’
[ ET7018z_status Error report 0 ] FFFF  Default Hame | Value
¥« >

€
4 Main | 1O Drivers.

Description:
To read 6 DI data from the device (Slave ID = 1) by sending the request every 50 ms. It will be sent after 5

seconds if an exception occurs. No response for 500 ms can be regarded as abnormal.

MODBUS Master Request m

Request = =
Description: | ’
SlavefUnit: '_1_ *\ The ID of a Modbus TCP
: : Slave (ET-7000) is fixed "1".
MODEBEUS Request
,<:_2> Read Inpu.t BES -~ I

PSRRI A

t <4 > Read Input ters v
Data block ' s
Base address: |1 |
Nb items: 510 \
Activation
®Periodic: |50 |ms 5000 y
O oncal {on error)
() On change
Misc. .
isc ‘ ‘ Refer to Section 5.1 — Step 4 for
Timeout: 500 12
it -, detals about the data block.
Mb trials: 1 |
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5.2.4 To Disable/Enable the Modbus TCP/UDP Master Port

The Modbus TCP/UDP Master port enabled in the Win-GRAF "Fieldbus Configuration" - "10 Drivers"
window will be activated automatically whenever the PAC is powered on.

If you want to disable the Modbus TCP/UDP Master port while the program is running, using the
"MBTCP_M_disable" or "MBUDP_M_disable" function as follows.

(* Declare To_disable as BOOL *)
If To_disable then

To_disable := FALSE ;

MBTCP_M_disable ( '10.0.255.2',502) ;
End_if;

When "To_disable" is set to "TRUE", the Modbus TCP Master port that connects to a TCP Slave (IP address
="10.0.255.2" and Port_No = 502) will be disabled. If it is necessary, using the "MBTCP_M_enable" (or
"MBUDP_M_enable) function to enable it as follows.

(* Declare To_enable as BOOL
Status_tcp as BOOL *)
If To_enable then
To_enable := FALSE ;
MBTCP_M_enable ( '10.0.255.2', 502 ) ;
End_if;
Status_tcp := MBTCP_M_status ( '10.0.255.2', 502 ) ;

The "MBTCP_M_status" or "MBUDP_M_status" function can be used to get the status of the Modbus
TCP/UDP Master port. (True: enabled ; False: or disabled)

For easy maintenance and error avoidance, declare a STRING variable (e.g., "IP_addr2", the Length is set
to "20") and set its initial value (e.g., "10.0.255.2%). As follows:

If To_disable then
To_disable := FALSE ;
MBTCP_M_disable ( IP_addr2,502);
End_if;
Status_tcp2 := MBTCP_M_status ( IP_addr2 ,502 ) ;
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5.3 Connecting a Modbus TCP Slave Device with two IP addresses

This section describes how to create the redundant "Modbus Master Request", i.e., when one IP address
of a Modbus TCP Slave is unavailable, the other IP address still can be used to read/write data.

Application Diagram:
Modbus TCP Master Modbus TCP Slave

Win-GRAF PAC LAN2 iDCS-8830 +

Redundancy 10

RPAC-2658M

Ethernet Switch

Follow the steps below:

Only one IP address of the Modbus Slave can be specified in the Modbus Master setting. The following

describes how to make a copy of the read/write settings and then access data via the second Slave IP
address.

1. Click on “Open MODBUS:” in the 10 Drivers window and click the menu command Tools - Export.
2. In the “Export Assistant” window, select “Export some project items (XML)” and click “Next”.

File Edit View Insert Project| Tools | Window Help

A G X [T 9 SN e QAR S
Workspace 10 Drivers *

Bl _Il mtcp_dual_ip =g
&~ Exception progr... ] Mode Open MODBUS
-~ Programs Al B Address 10.0.255.2

J——— Port 502

ODBUS Slave Reconnect a..

Slaves diag...
Delav hetwe 5 N

Import...
Export...

Conyert Program W eror | Timeaut

Export Assistant

: 500
T Variables Welcome to the Export Assistant, What do you want to export? 70
B Types ?
= (All Projects)

() Export a complete project (XML} 3.

I%port some project items (ML)

~
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3. Check only the “MODBUS Master” configuration and click the “Next” button.

Export Assistant

Select items to be exported:

----- O poOnBadindex

] pOnDivZero

----- O pshutDown

..... O pStartup

[ Configurations

ave

[ ] Export referenced global variables Cancel

4. Specify the file location (default in C:\Win-GRAF\DATA\CONFIG) and enter a file name (e.g.,
Master_2.xml), then click the "Save" button. Finally, click "Finish" to export the file.

Save As
ye C:\Win-GRAFDATANCONFIG V{G 2 Search COMFIG
Organize « Mew folder Bz - o
Mame Date modified Type Size -
Export Assistant Mo items match your search. v
>
Export is complete.
File narney| Master_2.xml ) »
S——
Save as type: | XML files (*xml) ~
. Hide Folders Cancel
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I”

5. Open the “.xml” file in Notepad and copy the code from <modbusport> to </modbusport> tags. Then,
paste the code above the </modbus> tag and change the address to the second IP address of the
Modbus Slave device (e.g., “10.0.255.2”), then save and close the file.

.‘ Master_2.xml - Notepad

File Edit Format View Help Copy
<modbus>

>

<modbusport kind="master" address="10.0.255.2" port="502" sdiags="1" reconnect="1" disabled="0" reqdelay="5" rtu="0">

<modbusreq name="" mode="Read Input Bits" address="0" nbitem="6" slave="1" call="Periodic(50,5000)" timeout="500" retry="1">
<modbusitem ope="Data" offset="0" symbol="DI_00" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="1" symbol="DI_01" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DI_02" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/=>
<modbusitem ope="Data" offset="3" symbol="DI_03" nbword="1" mask="ffff* RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DI_04" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="5" symbol="DI_05" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="status” nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq>

<modbusreq name="" mode="Write Holding Bits" address="0" nbitem="6" slave="1" call="OnChange(5000)" timeout="500" retry="1">
<modbusitem ope="Data" offset="0" symbol="RL_00" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_01" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_02" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_03" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/=
<modbusitem ope="Data" offset="0" symbol="RL_04" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

<modbusitem ope="Data" offset="0" symbol="RL_05" nbworg ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/=>
</modbusreq> Paste
< /modbusport>

<modbusport kind="master" address=" ' port="502" sdiags="1" reconnect="1" disabled="0" reqdelay="5" rtu="0">
<modbusreg name="" mode="Read Input Bits" address="0" nbitem="6" slave="1" call="Periodic(50,5000)" timeout="500" retry="1">
<modbusitem ope="Data" offset="0" symbol="DI_00" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="1" symbol="DI_01" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DI_02" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/=>
<modbusitem ope="Data" offset="3" symbol="DI_03" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DI_04" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="5" symbol="DI_05" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="status” nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
</modbusreq>
<modbusreq name="" mode="Write Holding Bits" address="0" nbitem="6" slave="1" call="OnChange(5000)" timeout="500" retry="1">
<modbusitem ope="Data" offset="0" symbol="RL_00" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_01" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_02" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_03" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_04" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="0" symbol="RL_05" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
</modbusreq>
</modbusport=>

/modbus>—> v

6. Click the menu command Tools - Import in the Win-GRAF Workbench.

File Edit View Insert Project| Tools | Window Help

lEHH G s X JT =9 o | Sl WE AR 6 A
Wmﬁs_paoe 10 D rivers *

= -._II mtep_ Mame | Walue
E] Exc Import... 10.0.255.2:502 Mode QOpen MODBUS )
EJE] Pro Export N\ t Bits (1) [1..6] Address 10.0.255.2
. Lport.. pil Bits (1) [1..6] Port 502
[_][j Wa T . Reconnect a..
i = 9 Slaves diag...
| InitYrrarre u : Delav hatw L h
!!é Binding Configur... || = FReguest | SlavesUnit | .-’-‘n.ddress| Mb [tem | Activation | Period [ms]| Feriod on err0r| Tirneout
-+ 24 Global defines &2 <2> Read Input Bits 1 1 & Periodic 50 5000 500
-3} Variables — <15= Write Coil Bits 1 1 6 On Change 0 5000 500
-~ (All Projects) [<[ 2] Vanabes| 10 Drivers
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7. Click “Import project items (XML)” and the “Next” button in the Import Assistant window.

Import Assistant

Welcome to the Import Assistant, What do ant to import?
1.

Import project items (XML)
rt ST file

D Import project items from previous versions

() Import commen definitions

() Import library definitions

() Import OEM libraries

() Import Embedded HVI hardware definition

8. Select the file you want to import (e.g., “Master_2.xml”) and click the “Open” button, and then click
“Finish” to import the file.

Import Assistant T « DATA » CONFIG w (] L Search CONFIG
Import is complete, Organize * Mew folder =~ [H o
Marme Date modified Type Size
| ] Master_2xml \ 2021/3/3 T °F 03:03 XML Decument S KB
£ >
File name: | Master_2.xml | XML files (*acmi) v

9. By now, it allows accessing data from a Modbus Slave with its second IP address.

IO Drivers *

i Ell‘lil MODBUS Master
- ﬁx Open MODBUS: 10.0.255.2:502
2R "B «2> Read Input Bits (1) [1..6]

BT [ g g

""" g MODEBUS 5lave
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5.4 Accessing multiple Modbus RTU Slave via the tGW-700 Gateway

When using Modbus RTU (RS-232/485/422) devices for long-distance transmission, a lower baud rate is
set, which allows for stable and longer transmission distance but slower transmission speed. In this case,
you can use the tGW-700 series (Modbus TCP to RTU/ASCII gateway) to send data over Ethernet to
improve communication efficiency.

This chapter describes how a Win-GRAF PAC communicates with several LC-103 modules via the tGW-700
gateway (see figure below).

RPAC-2658M tGW-700 Gateway

e ; _ T, Portl . -
.Z,': L2 . (502) T - e
E i Re.qgs D=1 ID=3
| Ethernet , §, Port2 :
= (503) . .
Ethernet Switch . S
ID=2

The demo program (demo_tgw725.zip) can be download on the website:

5.4.1 Configuring the tGW-700 (Modbus TCP to Modbus RTU/ASCII Gateway)

The tGW-700 is a Modbus TCP to RTU/ASCII gateway that enables a Modbus/TCP host 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 about the product, and refer to Chapter 3 &
Chapter 4 of the tGW-700 series User Manual for instructions on tGW-700's network setting, testing

methods, and web configuration.

Before using the tGW-700, configuring the network and COM Port setting:

® Connect the Power Supply and the Host PC

”—

1. Check that the Init/Run switch is in the “Run” position. ey
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2. Connect both the tGW-700 and the PC on the same sub-network, and then power on the tGW-700.

Ethernet Cable

+12 to +48 Vpcjack Power Supply (Non-PoE) PoE Power Supply

@ Install “eSearch Utility” on PC and then Search and Configure the Network Setting for the tGW-700.

https://www.icpdas.com/en/product/guide+Software+Utility_Driver+eSearch__ Utility

4% eSearch Utility [ v1.1.7, Mar 30, 2015 | Mi=1Ed
File Zerver Tools

Name Alias IP Address Sub-net Mask | Gateway MA~
r tGY-725 |} i 10.10.10.100 .255.255, 0.0.0.0
L-aus Ctheril L o 1. 3324330 0.0 L Tbo. 1.1 LLLK
DL-302 EtherlO 192.168.17.25 255.255.0.0 192.168.1.1 0o:
Web LED NfA 192.168.11.10 2565.255.0.0 192.168.1.1 0o
Web LED NJA 192.168.17.42 255.255.0.0 192.168.1.1 (111 HI
a0 testl 192.168.11.8 255.255.0.0 192.168.1.1 oo
7186E3 I-7540D 192.168.17.40 255.255.0.0 192.168.17.40 OO
ET-7067/PET-7067  NJA 192.168.17.44 255.2505.0.0 192.168.0.1 oo0:

av2201 Compact 2.168.82.100 255.255.0.0 192.168.1.1 o,

o o f g
M SEar[:I“SENErS CunilguratlunJUDF'] | Ie Weh'J Exit

Satos

Search the tGW-700. Set the IP address, Open the tGW-700
Mask, and Gateway. Web Server.

The user can modify the IP Address, Subnet Mask, and Gateway settings. After that, click the “OK” button.
New settings will take effect within 2 seconds.

Configure Server (TDF) E|

Server Name : tGW-725

DHCP: 0: OFF ~| | Sub-netMask: [255.255.255.0 Alias:  [Tiny
IP Address :  [10.10.10.100 Gateway : 0.0.0.0 MAC: |
Warning!!

Contact your Network Administrator to get correct configuration before any changing! Cancel
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® Web Configuration
The following describes the COM Port setting:

1. Enter the IP address of tGW-700 into the address bar. Note that both the tGW-700 and a PC must on
the same sub-network.
2. Enter the password (the factory setting is “admin”) and click Submit to log in.

' wle Tiny Gratewsnr b4

100000000 Y 4 )
) o/
}g?g Tiny Modbus Gateway (tGW-72x)
'\_“% ! Home | Port1 | Port2 | Network | Filter | Monitor | Password | Logout

| »

The system is logged out.
To enter the web configuration, please type password in the following field.

Login password (il N A ) Subrmit

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 that, the current port setting will be displayed on the Home page. Also, change the settings on
the “Portl” or “Port2” page.

Tiny Modbus Gateway (tGW-72x)

Home | Port1 | Pori2 | Network | Filter | Monitor | Password | Logout

System Timeout

OFF {Network Watchdog, Seconds)

300

O
c
=
-
o
=
-
=
Q
=4
4]
o
=3
=
(=]
7]

Port 2
Baud Rate (bps) 9600 9600
Data Size (bils) 8 8
None None
Stop Bits (bits) 1 1
Modbus Protocol RTU RTU
Slave Timeout (ms) 300
Char Timeout (bytes) 4
Silent Time (ms) 0
Read Cache (ms) 980N qan
Local TCP Port
TCP Timeout (Seconds) 180
e L L
Server

i)
1

Remote Server |

Remote TCP Po -

A
e}
C
=
=
[ )
o
Ol0|a

TCP Slave | -
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5.4.2 Accessing the LC series Module via the tGW-700 Gateway
The following describes how Win-GRAF PAC access data from LC-103 modules via the tGW-725 gateway.

tGW-725 is a tiny Modbus TCP to RTU/ASCII gateway with PoE and 2-port RS-485.
LC-103H is a lighting control module that supports the Modbus RTU protocol and provides 1 channel for

digital input and 3 channels for relay output. Before using it, set the ID number of the module,
e.g., adjust the rotary switch to “1" at the bottom of the module to set the ID as "1".

o

Download the demo program (demo_tgw725.zip) on the website. Click the menu commands File -
Add Existing Project - From Zip... in the Workbench to open the project.

The LC series module user manual:
http://www.icpdas.com/en/download/s
how.php?num=596&model=LC-103H/

Description of the Demo: (Refer Section 5.2 to set a Modbus TCP Master)

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

S d=x 4 4
Workspace
2 demo_tgw?26 S Master “F Mame | Tupe
[ Exception programs a2 Open MO 0.10.710.700;502 2} Global variables R
[ Programs 8 *B <15 Wwrite Cail Bit Slavel_DO0 BOOL
“e] Main @ -+ Slavel_DOD Slave!_DON BOOL
3 Watch [for debugging) || — @ +1: Slavel_DO1 Slavel DOZ BOOL
R Soft Scope ﬁ = +2 Slavel _DO2 Slave2_DOO BOOL
= Initial values Q O Success counter fmp_counter Slave? DO BOOL
%4 Binding Configuration @ Fail counter; fail counter Slave2 DO BOOL
20 Global defines 25 *B <15 Wiite Coil Bit@\.ﬂ] tmp_counter DiMT
oy Wariables @ +0: Slaved_DOO fail_counter DIMNT
B Tppes B & +1: Slave3_DO1 tmp_counter?  DINT
[ (Al Projects) 2 +2 Slaved D02 fail_countert DIMT
O Success counter tmp_counterd Slave3_DOO BOOL
& _Fail counter: fail_counters Slaved_DO1 BOOL
u—; Open MODBUS: 101010100503 ] Slaved_DoO2 BOOL
B <15 Write Cail Bt [2] J1..3] tmp_counter3  DINT
: o ull Slavad N0 — fail_counterd DINT s
Request | SlavesUnit | Addiess | Mbltem | Activation | Pe < ¥
<15 wWrite Cail Bits 1 1 3 On Change
M arne | Walue
£ >
4 » bdain “Wariables 10 Drivers
The table lists the information about each piece of equipment:
Win-GRAF PAC tGW-725 LC-103H
Modbus TCP to RTU/ASCII Gateway Modbus RTU Slave
Té\lni'ol\‘ljl::tser IP Address | TCP Port =502 comMm1 Two modules | Slave ID =1 &3
10.10.10.100 | 1¢cp port = 503 coM2 One module | Slave ID = 2
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2. Click (or double-click) the first data block under port 502 to view the settings.
The "Operation" is set to "Success counter" (or "Fail counter"), which means the value of the variable
will be added 1 if succeed (or failed) to send the command. Also, the “Offset” value of these items
must be set as “0”.

10 Drivers * | HL s
i Mg MODBUS Master | 5F Mame | Type
2 z fal Global variables ~
1 <153 Slave1 _DOO BOOL
B S+ CTaveT D Slavel D01 BOOL
- = +1: Slavel_DO1 Slavel DOZ BOOL
@ +2: Slavel_DO2 Slave2_D0O0O BOOL
O Success counter tmp_cournter Slave2_DON1 BOOL
4 & Fail counter: fail_counter 0 Slave2_DO2 BOOL
&5 *B <15 “Write Coil Bits (3] [1..3] trmp_counter DINT
&+ Slave3 _DOO faill_counter DiMT
B @ +1: Slaved_DO1 tmp_counter]  DINT
& +2: Slave3d DOZ fail_counter DiMT
I O Surrcess counter bon coonber? v Slaved_DOO BOOL
Symbol | Operation | Offzet | b azk; | Storage | Fang Slaved DO BOOL
Slavel_D0O0O Data exchange 0 FFFF  Default ~ Slave3_DO2 BOOL
Slavel_D0OT Data exchange 1 FFFF  Default trmp_counter3  DIMT
Slavel_D0O2 [Data exchange 2 ) FFFF Drefalt fail_counterd DINT
tmp_counter Success counter 1] FFFF  Default 0 ¢ | 5 -
fail_counter Fail counter 1] FFFF  Default wiw" — —
- : . - ame | Walue

4k beAzin “Wariables 10 Drivers

Description:
To write three DO data to the device (Slave ID = 1) by sending the request when the program calls.

No response for 3 seconds can be regarded as abnormal.

MODBDSE Master Eequest |
Request
||

Descripkion:

Ie——

SlaveUnit: The Slave ID of the

device (LC-103H) is "1".

MODEUS Fequesk

[ |E [

Drata block

Base address: Refer to Section 5.1 — Step 4 for

[ Mb ikems: 3 ] more details about the data block.

&ckivakion
() Periodic: | | ms ||:| |
Con cal (on errar)

[ {(*)0n change ]

Misc.
[ Timeaut: 3000 ms ] Recommended to set it as

1000 to 3000 ms.
Mb Erials;
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3. Click (or double-click) the second data block under port 502 to view the settings.
The "Operation" is set to "Success counter" (or "Fail counter"), which means the value of the variable
will be added 1 if succeed (or failed) to send the command. Also, the “Offset” value of these items
must be set as “0”.

E “B <15 Wiite Coil Bitz [1][1..3] - I Marne | Type
= @ +0: Slavel_DOO ot Global variables ~
1 @ +1: Slavel_DON Slave1_DOO BOOL
B @ +2 Slavel_DOZ2 Slavel DN BOOL
1= O Success counter: tmp_counter Slave1_DO2 BOOL
B & Fail counter: fail_caunter SlawveZ_DOO BOOL
<1 ‘rite: Cail Bi .3 SlaveZ DN BOOL
i = s R VX S R SlaveZ DOZ BOOL
&5 B2 +1: Slaved DO tmp_counter DirnT
@ +Z Slaved D02 fail_counter DINT
B @ Success counter tmp_counter3 tmp_caounterl  DINT
O Fail counter: fail_counter3 fail_countert DIMT
. & Neen MODRIS 101010 100503 — Slave3 D00 BOOL —
Symbaol | Operation 1 Offzet | Mask | Storage | Fang Slaves DO BOOL
Slave3_D0O0 Data exchange 0 FFFF  Default ~ Slawve3_DO2 BOOL
Slaved DO [Data exchange 1 FFFF  Default trap_counter3 DINT
Slave3_DO2 Data exchange 2 JFFFF Default fail_counter3 OINT
trmp_counterd Success counker 0 FFFF  Default - < | S -
fail_counter3 Fail counter 0 FFFF  Default w N — —
. | = armne | value

4 bedzin “Wariables 10 Drivers

Description:
To write three DO data from the device (Slave ID = 3) by sending the request when the program calls.

No response for 3 seconds can be regarded as abnormal.

MODBOSE Master Eequest .
| | Ok

Description:
—

Slave /Unik: 3 +\ The Slave ID of the

device (LC-103H) is "3".
MODEBUS Fequesk

<5 Write single coil bik Y
[_ <15 Write Coil Bits 3
- s e —
Draka block,
Base address:
[ Mb ikems: 3 ]
&ckivakion
o cal {on error)
[ (#) on change
Misc.
[ Tirneouk: 3000 ms ]

Mb trials;
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4. Click (or double-click) the first data block under port 503 to view the settings.
The "Operation" is set to "Success counter" (or "Fail counter"), which means the value of the variable
will be added 1 if succeed (or failed) to send the command. Also, the “Offset” value of these items
must be set as “0”.

B = +1: Slawel D01 A||5F Mame | Type
= @ +2 Slavel_DO2Z fa} Global variahles ~
1 O Success counter tmp_counter Slave1_DOO BOOL
8 @ Fail counter: fail_counter Slavel DO BOOL
= "B <15 White Cail Bits (3][1..3] Slavel_DO2 BOOL
B = +0: Slawe3_DOO0 Slave2_DO0O BOOL
¥ = +1: Slawe3_ DO Slave2 DN BOOL
= +2 Slawve3_DO2 Slave2 DO2 BOOL
&5 O Success counter. tmp_counter3 tmp_counter DIMT
T Fail counter: fall_counter3 fail_counter DIMT
E & Open MODEUS: 10.10.10.100:503 tmp_counterl  DINT
N=1:1 te C [2] 32 fail_counter DIMT
C = Slave3_DOO BooL
Symbol | Dperation \ (l Dﬂseq Mask | Storage | Rang SIaveE_DCH ECOL
Slavez D00 Data exchange 1] FFFF  Detault Slaﬁ.re3_|:l02 BEOOL
Slavez D01 Data exchange 1 FFFF  Detault tr‘np_cn—unteﬂ DIMT
Slavez D02 Data exchange 2 FFFF  Detault fail_counter3 DIMNT
trmp_counter] Success counter 0 FFFF  Default < I 3 —
fail_counter] Fail counter 0 FFFF  Default = =
= I M ame | Walue

4k bAzin “Wariables 10 Drivwers

Description:
To write three DO data to the device (Slave ID = 2) by sending the request when the program calls.

No response for 3 seconds can be regarded as abnormal.

MODEBDE Master Eequest _
| | Ok

Descripkion:

Slave fUnik: Z +\ The Slave ID of the

device (LC-103H) is "2".
MODEUS Request

<5 Write single coil bik
Ll inalabaldinaraaicts
=15 "Wrike Coil Bits

[0 |F [P

Drata block

Base address: Refer to Section 5.1 — Step 4 for

[ Mb ikems: 3 ] more details about the data block.

Sckivation
() Periodic: | | s ||;| |
(Jon call {on error)

[ (%) on change ]

Misc.

2000 s ] Recommended to be set as
1000 to 3000 ms.

[ Timeout:

b trials;
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5.4.3 Test the Project (demo_tgw725.zip)
Please download this demo program to your Win-GRAF PAC before testing.

The Hardware Wiring:

RPAC-2658M tGW-700 Gateway iy 2u57
“TE Y, Portl - - o
- - (502) ‘ o -
R _Rs-4gs D=1 D=3
Ethernet 4o [ POrt2 H
! (503) | =8 & &
Ethernet Switch —— ’
ID=2

Click the "On Line" button to connect with the PAC. In the “IO Drivers” window, double-click any DO
variable to set it as "TRUE". If successes to write data, the "tmp_counter" value will be added "1".

S oAy Qa0 0 s s HERE AR 5 A)Ren o RSN e

Workspace Oooo [0 Drivers]
[ demo_tgw725 [StaAp___ E Mg MODEUS Mazter -~
| Exception programs a2 &= Open MODBLUS: 10.10.10.100:502
1 Programs ] "B <15 Wwite Coil Bitz (11[1..3]
“E] Main B & +0: Slavel_DO0O=TRUE
[ Wiatch [for debugging] = =2 +1: Slavel_D0O1 = TRUE
&R Soft Scope 2 +2 Slavel_D0O2 = TRUE
=4 Initial values g 3 Success counter: tmp_counter = 4

%3 Binding Configuration =2 Fail counter; fail_counter =0

1g Global defines 5 B <15 wiite Coil Bitz [3][1..3]
b varsbles g {-= +0t Slave3 DO = TRUE K
+
B Ty!:es = [ TRUE ! Jlli)
[ [All Projects) =2 N

[—D Success counter: tmp_counterd = 2 ] [ FALSE ]

2 Fail counter; fal_counters =0

& Open MODBUS: 10.10.10.100:503 ] [ ButLack, l
“B <19 Wite Coil Bits (2] [1..3]

=] l ButUnlock l

=2

=2 v
Sumbol | Operation | Offset | Mask | Storage | Fiange [Low) | Range [High) | Signal [Low]
Slaved DOO=TRUE  Data exchange a FFFF  Default
< >

40 heain “ariables 10 Drivers

Note: While the PAC is turned on, it will send a Modbus request to the Modbus slave device. So, you can
see the value of "tmp_counter" is "1" at the beginning, which means succeed to write data.
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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. The user can either use RETAIN variables in the Variables window
or use the RETAIN_xxx functions.

Note:
® To avoid internal data conflict, do not use both RETAIN variables and functions in the same project.
Otherwise, functions will invalid.
® Using a 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.

@ vae s (2)9 A HaReBE o B eA
Workspace
2 Retain_variable I Mame | Type | Dim. | Attrib. | Sub. | Irit walue
[ Exception programs *ﬁ Globaluarable
1 Programs [ ™ | RETAIN variables
2 Main Retam_BO0C BoOC\ 9 Yndo
[ Watch [for debugging] Retain_DINT DINT
AR Soft Scope Retain_REAL REAL
= Iritial values Retain_INT INT
¥g Binding Configuration Retain | BEAI | REAI
Sg-Giobeidstin [ Newvar BOOL
L L
B Tires -2 pOnBadindex -
[ [All Projects] -2 pOnDivZero -
_1 pShutDown Cancel Sorting
_] pStartup
4M| Enable Changes Space
1o Add Variable Ins
Add Multi Vari5&s...

Test RETAIN variables

Download the project to Win-GRAF PAC and change the value online. If the setting is correct, the
modified value will be displayed after a reboot.

SN PE T I WECT . W =4 =y | 7| il & % € & B g 05 /A RUN BB nE D
Workspace OCoO0 [Variables]
[* Retain_variable [RUN] T Mame | Walue | Type | Dim. | Attib. | Sub.
[ Exception programs fat Global variables
[ Programs [l RETAIM variables
] Main Retain_BOOL TRUE BOOL O
[ watch [for debugging) Retain_DINT 2147483647 DINT O
&8 Soft Scope Retain_REAL 6563.249023 REAL O
= Iniial values Retain_INT 32767 INT [l
%4 Binding Configuration Retain LREAL 36597 246876 LREAL O
g Global defines Retain_STRING ‘abcd12345 STRING(255) ]
o4 Wariables _1 Main K
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6.1 Using the RETAIN_xxx Function

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 PAC has a built-in storage memory for
users to save retain variable data that will not be lost when the PAC is shutdown. The data still exists
after the PAC is turned on.

Note:
1. To avoid internal data conflict, do not use both RETAIN variables and functions in the same project.
Otherwise, functions will invalid.

2. 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. When a function calls in another Cycle, it will return "FALSE".

3. The user must specify an initial value for the retain variable. If not, an invalid value will be received
after executing the function in the program on the PAC.

Download the demo program (demo_retain.zip) on the website. Click the menu commands File - Add

Existing Project - From Zip... in the Workbench to open the project.

ST Program:
The demo describes Function Retain_Var() and Retain_Ary().

(* "on_line_change_cycle" is declared as DINT, a non-zero value indicates that on-line-change
is being executed in that Cycle. "retain_done" is declared as BOOL with an initial value
"FALSE”. "tmp_bool" is 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 *)
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 ;
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You can check or set variables in the "Variables" window.

Variables VX
¥ MName /| Type | Dim. | Attib. | Syb. | Initvalue | User.. | Tag | De
=1 {a} Global variables A
BOOL_1 BOOL O]
BOOL 2 BOOL O]
DINT _1 DINT L]
DINT 2 DINT ]
DINT 3 DINT ]
INT_ARY INT [0..9] @
LINT_1 LINT L]
LREAL 1 LREAL O =
on_line_change_cycle  DINT O]
REAL 1 REAL ]
REAL_ARY REAL L]
retain_done BOOL fir]
tmp_bool BOOL ] vl
< >

6.1.1 RETAIN_VAR: Retain a Variable

RETAIN_VAR
OName Q0 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 variable (or one element of the array) can be stored at only one address. Do Not assign the
same address to two or more variables, or the variable data will be wrong.

2. When using the 64-bit data type (e.g., LINT or LREAL), set the address to 10001 to 12000.
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6.1.2 RETAIN_ARY: Retain an Array Variable

RETAIN_ARY
OName[] Q[
[{Addr Press “F1” key to see more details.
[Num
Name[]:

An ARRAY variable name (DO NOT use String). The data 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 number of elements in the array variable to be retained.

For example:
If an array has 10 elements, setting the Num as 1 to 10 is correct. But, set it larger than 100 is wrong.
If an array has 5 elements, setting the Num as 1 to 5 is correct. But, set it larger than 5 is wrong.

Q:
Data Type: BOOL.
TRUE: Ok; FALSE: Error.

Note:

1. One variable (or one element of the array) can be stored at only one address. Do Not assign the
same address to two or more variables, or the variable data will be wrong.

2. When using the 64-bit data type (e.g., LINT or LREAL), set the address to 10001 to 12000.
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6.1.3 RETAIN_FLAG_SET/GET/CLR (Set/Get/Clear the Retain Flag)

How to Use:

"Retain Flag" is a flag (TRUE/FALSE) that is used to check if the retained data is a valid value and is
stored in the memory. For the program to function properly, the user must specify an initial value for all
retain variables. If not, the data read from the memory after turning on the PAC is normally a random
value.

If "Retain_Flag_Set()" is set to TRUE which means all retain data have been specified an initial value.
"Retain_Flag_Get()" is used to get the state of the flag and "Retain_Flag_Clr()" is used to clear the state
of the flag.

ST Program:

(* "on_line_change_cycle" is declared as DINT, a non-zero value indicates that on-line-change is
being executed in that Cycle.
"retain_done" is declared as BOOL with an initial value "FALSE” .
"tmp_bool", "retain_flag" and "to_set_flag" are declared as BOOL.

*)
on_line_change_cycle := GetSysIinfo (_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 the “F1” key to view the description of the 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_Flag_Get() ;
“TRUE”: the flag is set;
“FALSE”: the 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

Download the demo program (demo_wp5_retain.zip) on the website and then run the File menu
commands "Add Existing Project" and "From Zip..." in the Win-GRAF Workbench to open the project.

This project includes an ST main program (i.e., Main) and three ST sub-programs (i.e., load_retain,
save_retain, and Go_retain).

"4 win-GRAF - dema_wp5_retain

File Edit View Insert Project Tools Window Help
=N EAR=1 5 K 2] o] | 5| 00 & % € & = ol 35 " A
Workspace Main Rl X
& demo_wp5_retain = The "demo_wpS_retain" project has the following ~ | [T Name | Type | D
3 Exception programs default value . Please set your own proper initial wvalue. BMvin 2020 B
Op Global variabl
LS o MAY_VAR_REAL : 100 (Max. amount for retain REAL variables) M?X VAR REAL  IDINT
%2 load . s Max VAR OTHER : 100 (Maz. amount for retain integer+Bool+Tir =, -
g5 loa _rEta'.”'[sGEt--- Dim of REAL_VAR_new and REAL_VAR_old : 100 { [0..99] ] MAX_VAR_OTHER DINT
2 save_retain (*Sav... Dim of OTHER_VAR_now and OTHER_VAR_old : 100 ( [0..99] ) REAL_VAR_now  REAL
8 Go_retain (*impl... REAL_VAR_old REAL
LA Watch (for debugging) [|F®| The bhigger wvalue of the MA¥ VAR REAL and MAX_ VAR OTHEER, OTHER_VAR_now DINT
&% Soft Scope the bigger PAC cycle time will be . OTHER_VAR_old  DINT
= Initial values Zo it is better to decalre just fine value for the File Pathl STRING(64)
&3 NewSpyl g MAX VAR REAL and MAX VAR _DTHER . File_Path2 STRING(64)
!!& Bllndblr}gdCEnﬁgurahon This project decalres the following variables for demo M“"*EEAL?D EEAL w
39 Global defines purpose only. Please re-declare yvour own variables. < >
&l Variables = (Al "
B Types My_REAL_O0 ~ My REAL_07 (type : REAL) & [P ) .
3 (All Projects) My_DINT_00 =~ My_DINT_0S (type : DINT) (Project]
My BOOL 00 ~ My BOOL 02 (type : BOOL) 3 Advanced
My Tiwmean N0 ™~ iy Taimmen D idorme o TTHMED ¥ [ Arithmetic o
< > (4] *] Blocks Soviist | Define [ ENUM
Build x
4[+] Build" Crossreferences | Runtime [ Calistack | Breakpoints Digital sampiinatrace | Prompt | HMI |  Code Checker
Ready OffLine 192.168.255. 1:502 Ao 143x18 0,0 100% &k

Limitation :

This project is not applicable for retaining variable data that changes frequently, e.g., the data will be
changed every second or every minute. In this case, the retained data is stored in a file under the
/System_Disk path. If the data changes frequently, updating the file will consume lots of CPU time, also
reduce the performance of the PAC.

The table lists the setting value used in the"demo_wp5_retain". Also, change to a proper value to meet
specific application requirements.

Variable Name Value Description

MAX_VAR_REAL Init. = 100 The maximum amount of REAL retains variables can be used.

The total maximum amount of Integer, BOOL, and TIMER
retain variables can be used.

[0..99], which must be the same as the "MAX_VAR_REAL"

MAX_VAR_OTHER Init. = 100

REAL_VAR_now

REAL_VAR_old Dim. =100 1 e,
OTHER_VAR_now Dim. = 100 [0..99], which must be the same as the "MAX_VAR_OTHER"
OTHER_VAR_old T value.

Note:

The bigger the value of the MAX_VAR_REAL and MAX_VAR_OTHER, the larger the PAC cycle time will be.
So, specify the proper amount of MAX_VAR_REAL and MAX_VAR_OTHER.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 94


https://www.icpdas.com/en/download/show.php?num=3218

The following variables are declared in this project.

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 X
T Mame | Type | Dim. | attrib, [ 5. | Irit vale | || Description
fat Global variables ”
MAX_VAR_REAL DINT Read Only The maximum value must Max. ar
MAX VAR OTHER  DINT Read Onl the same with the Dim value. |Max. ar
REAL VAR now REAL [0..99] ] Dim mu
REAL VAR old REAL [0..99] O Dim mu
OTHER_VAR_now  DINT [0..99] O Dim mu
OTHER_VAR_old  DINT [0..99] O Dim mu
File_Pathl STRING(B4) L] */system_Disk/Win-GRAF/retain_real.txt'
File_Path2 STRING(B4) L] */System_Disk/Win-GRAF/retain_othertxt'
My _REAL 00 REAL I:.;
m:_ggit_g; Egit E The retain variable data will be stored
Mv REAL 03 REAL [] inthe txt file under the specified path. v
< \ >

"Go_retain" sub-program is used to retain data. The following code can be modified by using the
customized variables

(* 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_O5 := 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 *)
(¥ cerrereeerrrrrernrnrrer e 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] ) ;
(¥ ceeeerreerrerrnnrerernneereree e e e se e e nnnnnnne *)

(* 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 ) ;
(¥ ceveerrrerrerereeeeerreeeeeeeeeeeeerennannananaas *)
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Test Project:

Make sure that the communication IP is correct and download the project to the PAC. In the Spy List
window, all values are "0" (or "FALSE"). Change some values, and the .txt file (i.e., retain_real.txt or
retain_other.txt) will automatically be created in the specified folder on PAC, and then write data to the
file.

Note: "Save_ file_counter" displays the cumulative number of times for updating the file. The project
does not apply to the needs of updating the file frequently under the "/System_disk/..." path.

il & % € & B jg| (5 "= AIRUN Pat 2 m 9 &

o000 NewSpyLspl

Mame Yalue 3
B Save file counter % f{mﬂg E 13
— My REAL 00 . Owverflow =0
B My_REAL 01 0.0 [ Write data five times. ]
My _REAL_02 0.0 _ a
My REAL_03 0.0 T&ﬁ;ﬁﬂiﬂﬁ“‘
My REAL 04 0.0 V16 - 23022021 - 16:04:10
My_REAL 05 00 | Rcaiin
My REAL 06 0.0 Elapsed : Gmi0s
My REAL 07 0.0
My_DINT_00O 1357
My _DINT_01 2468
My _DINT_02 0
My DINT_03 0
My _DINT_04 0
My_DINT_05 0
My _BOOL_00 TRUE
My BOOL 01
My _BOOL_02
My _Timer_ 00 t#1h30m50s
My Timer 01 t#0s
My Timer 02 t#HOs
My Timer 03 t#0s Double-click to enter the value. ]
My Timer 04 t#0s
My Timer 05 t#0s

1| >| Go retain ariables od retain =ave retain MewSpy1

To check files in the Win-GRAF PAC by using the SSH tool (refer to Section 13.2)

Browse File System on Remote Host

/System_Disk/\Win-GRAF

] iretain_other beti [® 15 npd

=
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6.3 Save the Retain Data to a FRAM

RPAC-2658M built-in a FRAM for users to read/write data that will not be lost due to PAC shutdown.

FRAM has the following features:

Advantages: Besides the retain variable, there is another way to save important data.

Disadvantages:

When using the retain variable, the CPU time is much less than 1 ms. It takes much more CPU time to
read or write data in a FRAM. Do not call the "EEP_Read" or "EEP_Write" function frequently, or it will
increase the cycle time of the PAC.

Note:
EEP_Read() and EEP_Write() functions can be used to read/write data from/to a FRAM or EEPROM.

ST Program:

(* 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 memory 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 programming: write to the memory only when the value is changed. *)
if New_Val <> OIld_Val then

Old_Val := New_Val;

tmp_bool := EEP_Write (1, New_Val ) ;
end_if;

(* Hazardous: The memory may be destroyed very soon. *)

(* Declare "FIRST_CYCLE" as a “BOOL” variable and has an initial value “TRUE".
Declare "tmp_bool" as a “BOOL” variable.
Declare "New_Val" and "Old_Val" as “DINT” variables. *)

(* Read the memory 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;

(* Hazardous programming: Write the "New_Val" value to the memory 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 FRAM)

EEP_READ
(Addr Qp Press “F1” key to see the detailed
[(J@Name setting descriptions.

Addr: (Data Type: “DINT”)
The address can be 1 to 1200.
When using the 64-bit data type (e.g., LINT or LREAL), set the "Addr" to 1001 to 1200.

@Name:
Specify a variable name to store data read from the FRAM.

DO NOT use string variable. The data 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 data type of the variable is REAL or LREAL but the read data is not a REAL value or an error
occurs, "Q" will return FALSE. The variable value "0.0" indicates the data is not a REAL value.

6.3.2 EEP_WHRITE (Write a Value to the FRAM)

EEP_WRITE
Addr QH
NValue

—

Addr: (Data Type: “DINT”)
The address can be 1 to 1200. If the variable type of the "Value" parameter is 64-bit data (e.g., LINT
or LREAL), the "Addr" can be 1001 to 1200 only.

Value :
Specify the value to write to the FRAM.

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.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 99



Chapter 7 Exchange Data between PACs (Data Binding)

The Binding feature allows multiple Win-GRAF PACs to exchange data to each other in an
event-triggered manner that is more efficient than polling. Win-GRAF offers two ways to configure
Binding:

® PUBLIC: To make the data publicly available for other PACs or the C program in the same PAC.
® EXTERN: To get data from the other PAC.

Application Diagram:

Win-GRAF PAC
PUBLIC

PUBLIC/EXTERN ]
P
@

P

PUBLIC/EXTERN
EXTERN

PUBLIC
EXTERN

Redundant Binding (IP1, IP2)

Note:
The maximum number of "Binding" features available for each RPAC-2658M is 32 (EXTRN).

The "PUBLIC" Setting: Make the variable data accessible to other PACs.

1. Click the "Open Binding Configuration" button to open the "Binding" window.

"PUBLIC (: 9000)" indicates that the variable data is made public via the port number "9000" (the
number is fixed, do not change it).

Win-GRAF - demo_binding Open Binding Configurationn

File Edit View Insert Project Tools Window Help
SN - BE AN TR, B | 5 " A
Binding X

= ----- vorlk | Name | Value “F Mame | Type
epHOTTPrograms . For |z Name PUBLIC = it Global variables ~
&[4 Programs — Address Public_BOOL BOOL
o Main B Port 9000 Public_INT INT
B[ Watch (for debugging) E Public_DINT  DINT
-8 Soft Scope Public_WORD WORD
o 4 Initial values Keep the Address blank. ] Public. REAL  REAL v
‘ﬁf& Binding Configuration . I < ’
- 20 Global defines Mame | Identifier | Positive hysteresis | M| Name | Yalue |
-T2} Variables
B Types P s

....... lj [A" PI’OjECtS} {_lbl Warizbles Binding.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 100



2. Before making the variable data public, adding these variables first. The following table lists all the
necessary variables in this example.

Variables Name Data Type
Public_BOOL BOOL
Public_INT INT
Public_DINT DINT
Public_WORD WORD
Public_REAL REAL

3. Click on the "PUBLIC (: 9000)" and drag-and-drop the needed variables into the ID mapping area, then
the ID will automatically be generated. For other PACs, using the same ID to read/write data on this
PAC.

Note: Up to 8192 variables can be used in the Public setting. The number of "Identifier" can only be
"1to0 8192".

Binding *

Name | Value ¥ Name | Type

Name  PUBLIC © fay Global variables A

Address Public_ BOOL BOOL

Port 9000 Public_INT INT
Public_DINT ,’ DINT

Public_WgRD WORD
Pubﬂc‘REAL REAL v
- | )

Name | Identifier | Pasitive hysteresis 52 Clis) :
Pubic BOOL o 1 __ __ - - - Name | Value |
Public_INT

2
Public_DINT 3
4
5

Public_WO0ORD
Public_REAL

B L ST Click “Identifier” field to select entire columns and click
[4:%]_binding, Varisbles , “Iterate property” to set the consecutive numbers.

To specify the continuous “ldentifier” number (101-105)

Binding *

' 2. -9 Network m

| g PUBLIC [:9000)

‘ @ 101:Public_BOOL Name

@ 102:Public_INT
@ 103:Public_DINT

I 1@ 104:Public_WORD

,L‘ 2 105:Public_REAL

Item?e property

Name
Public_BOOL

Public_INT

Public_DINT

Public_w0ORD

Public_REAL
L &

N

\{}
—

[Fom 1 & By |1

Results @

|dentifier

| UK‘{[ Cancel |
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The

"EXTERN" Setting: To get data from the other PAC.

4. Click the "Insert Master/Port" button on the left and the "Group" window will appear. Follow the
description below to set these fields and click the "OK” button.

Binding

. = E‘TE Metwork,

M ame | Walue

PAC2

S FLIELIC (:9000] Mame FUELIC
Addrezs
- Fart 3000
Lroup
M ame -DK
EXTERN:1 |
Cancel
&ddress PAC1
Address ‘152.158.255.1#1 0.0.255.1 | -
Fort LAN3 LAN1
Name: Enter a custom name.
Address:  Enter the IP address of the PAC that you want to get data from (e.g., "192.168.255.1").
Two IP Addresses (LAN1: 192.168.x.x, LAN3: 10.0.x.x) can be set if the PAC has two
Ethernet ports. When one IP address is nonfunctional, it will try to connect to the
second IP address.
Port: The fixed port number "9000", do not change it.

In the Variable area, add variables for getting data.
The table lists the needed variables in this example.

Variables Name Data Type
PAC1_BOOL BOOL
PAC1_DINT DINT
PAC1_REAL REAL
Error_Status DINT

6. Drag-and-drop these variables into the ID mapping area of the "EXTERN:1" and the identifier will
automatically be generated. Change to the same ID as the public variable in remote public PAC.

PAC1 REAL 3
Error_Status 4

Exchange data
Exchange data

‘ariables Binding.
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----- N armie | Walue “F Mame | Type
F--#s PUBLIC 5006} Name EXTERN:1 Public REAL  REAL -
N:i PR PEER VR EER B Y ddress  192.168.255.1... PAC1 BOOL BOOL
Port 9000 PAC1 DINT DINT
PAC1_REAL REAL
» Error_Status DINT W
| Name | Identifier  * | Destination | P ¢ Vari >
: | _ - Name ariable area ]
PAC1 BOOL 1 Exchangedata : _-- e
PAC1 DINT 2 Exchange data <" -



7. The "Error_Status" variable is used to know the communication status of the PAC. Set the ID to "0"

and double-click its "Destination" field, then set it as "Connection error status".

o 53 Network Mame | Walue

o # PUBLIC (:9000) Name EXTERMN:1
#s EXTERN:1 (192.168.255.1/10.0.255.1:9000) | Address  192.168.255.1...
B+ Port 9000
Marme | Idertifier ¢ | Destination
PAC1 BOOL 1 Exchange data
PAC1 DINT Exchange data

PP S e

2
PACT BFAI 3
Error_Status 0O

Eschange data
Yariable emar statuz

Binding

4 }l Wariables

Note:

Yariable date stamp
" ariable time stamp

Connection error shatuz

If two IP addresses are set in the EXTERN group, "Error_Status" will return two communication statuses
(8-bit). Bit 0-3 represents the connection status of the first IP and its value is 15 if all bits are 1; Bit 4-7
represents the connection status of the second IP and its value is 240 if all bits are 1. As long as the value

is not equal to “0” which means the communication is abnormal.

IP2 Connection Status IP1 Connection Status . L.
27 l 26 | 25 | 24 23 ‘ 22 ‘ 21 l 20 Status Description
0 0 Connection OK
0 #0 (1~ 15) IP1 Connection error
# 0 (16 ~ 240) 0 IP2 Connection error
0 0 IP1 and IP2 Connection error

Notice:

In "HTML Help" (press "F1"), the description of the "Connection status" and "Variable status" in the
topic "Networked applications - Dual binding on redundant ETHERNET" is wrong, please ignore it. It
does not conform to the usage of Win-GRAF PAC.
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Chapter 8 Connecting DCON 1/0 Modules

Win-GRAF PACs can connect to remote DCON I/O modules via the COM Port (RS-485). Up to 16 DCON

ports can be enabled on a PAC, and up to 50 remote DCON modules can be connected to each port
(no more than 32 recommended).

For "I-87KW" series I/O modules, an RS-485 /0 expansion unit is required (e.g., RU-87P4/8).

Win-GRAF PAC

w RS-232 to RS-485

Converter

I-7000 I/O M-7000 I/O tM Series I/O  RU-87P8 + I-87KW

Product Page - Remote I/0O Module and Unit

Product Page - DCON Utility Pro

Before using remote DCON |/O modules, configuring each one with "DCON Utility Pro" software.

Parameter The Setting Value
Protocol DCON
Address 1to 255
Baudrate '9600' is recommended and must the same as the PAC setting
Checksum '‘Enabled' is recommended and must the same as the PAC setting
Data format and I/O settings Set them according to application requirements

Note:

1. When using Analog Input (Al) modules, set the Data format to "2's Complement".
2. When using the Analog Output (AO) module, set the Data format to "Engineering".
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8.1 Setting the "DCON" 1/0O Board

"DCON" I/0 board allows enabling one RS-485 port to connect remote DCON I/O modules. Up to 16
DCON ports can be enabled for one PAC.

1. Click the "Open I/Os" button to open the “I/O Boards” window.

File Edit View Insmrt Project Tool: Window Help

Wl & 46X 09 -Eﬁ%@%ﬁﬁEég 5 %& Al

2. Double-click the slot number to add the "DCON" I/0O board, and then double-click "DCON" to open
the “Properties” window.

£EEE 170 Boards

ﬂ g
-
2
3 Key=t
4 Ref =16#5
5 Port=2
B Baud_rate = 9600
Host_watchdog_Enabled =0
Z Watchdog_timeout = 5000
EERoCcoN Checksum_enabled =0
Delay_ms between_polls=0
J \ Reserved0 =0
10 Reservedl =0
1 N Reserved2 =0
12 Reserved3 =0
13
14
15 — Setting Descriptions .
16 DCON ? A
17

Enable one serial port [RS-485) to connect remote DCON /05 (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 1/0 modules to "N.81" . 3

< ‘ >

Parameters:
Note: When using DCON protocol, set the data format of 1/0 modules as "N,8,1" which stands for
no parity-bit, eight data-bit, and one stop-bit.

Port: COM port number (1 ~ 37, depends on the PAC.)

Baud_rate: Communication baud rate in bps, can be set to 1200, 2400, 4800, 9600,
19200, 38400, 57600, and 115200 (bps). ‘9600’ will be used if setting the
other value.

Host_watchdog_Enabled: 1: Host-watchdog is enabled. 0: Disabled.
‘1’ will be used if setting a non-zero value.
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Watchdog_timeout:

Checksum_enabled:

Delay_ms_between_polls:

Unit: ms, can be set to 3000 to 25500 (i.e., 3 to 25.5 seconds).

‘3000’ will be used if the setting is less than 3000;

25500’ will be used if the setting is larger than 25500.

If "Host_watchdog_Enabled" is set to "0", this setting will be ignored.

1: Checksum is enabled. 0: Disabled.
‘1" will be used if setting a non-zero value.
(For communication security, it is recommended to enable Checksum)

Unit: ms, the default value is 0. Valid range is 0 to 1000.

‘0’ will be used if the setting is less than 0;

‘1000’ will be used if the setting is larger than 1000.

If no wireless module is connected, set to a smaller value (e.g., 0 to 10).
If wireless modules are connected (e.g., the ZigBee 1/0), set to a larger

value (e.g., 30 to 100 or other values). The larger the value, the slower
the Polling efficiency will be.

3. Double-click any item to enter the value.

Port=2
Baud_rate = 9600
Host_watchdog Enabled =1
Watchdog_timeowut = 3000
Checksum_enabled =0

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

4. After adding the "DCON" in the "I/O Boards" window, a "BOOL" input variable will be automatically
added to the "Variables" window. The variable is used to display the communication status of the
COM Port on Win-GRAF PAC. (TRUE: OK; FALSE: error.).

Variables

i % X

¥ MName ‘| Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description

7 {ay Global variables
= RETAIN variables
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8.2 Using 1/0 Function Blocks

Win-GRAF supports many remote DCON I/O modules, open the "Library Manager" (Refer to Section
1.2.2) or the Help (press "F1") to find out the description of these function and function blocks.

This section describes the usage of "D_7065", "D_7018Z", "D_7083", "D_87084 freq", "D_87084 cnt4",
"D 87084 cnt8","DL 100T485", and "D GPS721" function blocks.

Model Description

I-7065D-G 4-ch Isolated DI and 5-ch Power Relay Module with LED Display

1-7065AD-G 4-ch Isolated DI and 5-ch AC-SSR Output Module with LED Display
I-7065BD-G

4-ch Isolated DI and 5-ch DC-SSR Output Module with LED Display

I-7018Z-G/S 10-ch Thermocouple Input Module

I-7083D-G 3-axis, 32-bit Encoder/Counter Input Module with LED Display

I-7083BD-G 3-axis, 32-bit Encoder/Counter Input Module with Virtual Battery Backup
and LED Display

I-87084W-G 4/8-ch Counter/Frequency/Encoder Input Module

DL-100T485 IP66 Remote Temperature and Humidity Data Logger with LCD Display (RS-485)

GPS-721 GPS Receiver Module with RS-485 (Asia Only)

In the Blocks pane of the LD Program, there are many functions and function blocks in the "ICP DAS -
XP-WP-VP" folder. Drag and drop the desired function to the program editing area to use it.

3* r— A 7 Name : | Type | Dim.
E —{END_7005 OK] B 51 Ld R
5 {2} Global variables
4 (— kel RETAIN variables
B = B %I0X3 - DCON
lager v k %I%3.0 BOOL
o | fmoF v} AN 5.6 2
o N 5] [ ICP DAS -XPWPVP ~
ol ™ poo w3} S TF COUNTER_GET ["Gett...
N T} COUNTER_RESET [Re...
» | . pot v} N T} COUNTER_START [Sta...
ot N T} COUNTER_STATE [Get...
{1 e ERe2 oSk AN T} COUNTER_STOP (*Stop...
e S o =3 0_7005 (remote 70059}
= 1 s “~2 EF D_701L{vemote 7011, ..
=, S i = = = FFD V012 (remote 17012, ..
F = ‘ = D_7012_%2 [*Get only 1-...
2 s - D_7013 [*remote i-7013%)
1 Tips: 3 D_7014 (remote 17014, .

¢ Press “F1” to see the setting description. | — | ,wr;» s cmnar
| ] } Sovlist | Define | ENUM
|« »| Main, Variables
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8.2.1 “D_7065"” Function Block
“D_7065”: Used to connect a remote |-7065D, I-7065AD, or I-7065BD DCON module.

Note:
1. Make sure that the I/O module has been configured by using DCON Utility Pro (refer to Chapter 8).

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_7065.zip) on the website. Click the menu commands
File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the received DI data is
correct.

Example: Connect the I-7065 (Addr. = 2) via COM2 on PAC. It has 4 DI and 5 Relay output channels.

3 : con AW Name | Type | Dim. | &
ns d 5
| i EN D065 OK : 1 1 Dﬁ Global vanaBbOIeOsL A
D1 o

L 2 {por N_1 — Y DI_2 BOOL
4 DI_2 n n " n I_3 BOOL

| 2l adar 2| | If"OK" returns "TRUE". [p| 4 BOOL

DO_1 DI_3 0_1 BOOL

v | — —JRLA N3 DO 2 BOOL
: DO_2 DI_4 DO_3 BOOL

| . RL_2 n_af . DO_4 BOOL

DO_3 DO_5 BOOL

o B - RL_3 COM BOOL v
- DO_4 < [ >
o - e \ Declare 9 BOOL variables D_7063 [remote 17083, . A
= o RL S (DI & DO of the I-7065).

] D_7066 [*remote i-7066, ...
=2 ¥ TE N 7NET (framate i7NR7 0
=< > |4 »| Blocks  Sovlist | Define | ENUM
< »| Main \{‘ariabies

Input Parameters Data Type Description

EN BOOL TRUE: Enabled; FALSE: Disabled.

COM port number (can be 1 to 37, depends on PAC).

Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
RL_1toRL_5 BOOL 5-Ch DO values.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
IN_1toIN_4 BOOL 4-Ch DI values.
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8.2.2 “D_7018Z" Function Block

“D_7018Z": Used to connect a remote I-7018Z DCON module to measure voltage, current, or
temperature.
Note:

1. Make sure that the I/0O module has been configured by using DCON Utility Pro (refer to Chapter 8).
Set the data format of the Al module to "2’s complement", or Win-GRAF cannot read data correctly.

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_7018z.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the received Al data is correct.

Example: Connect the I-7018Z (Addr. = 3) to measure the Celsius temperature via COM2 on PAC.

A7 Name | Dim. |

Y Inst_D_7018Z COM | Lipe
* = EN D_7015Z OK 1 {a} Global variables A
o Al REAL
| 2Port v_ofAl Al_2 REAL
L Al 3 REAL
| 3 Addr R Al_4 REAL
AlLS REAL
O | 14Tmp_F v 2)A1_3 \ Al B REAL
0 A7 REAL
ol - v_3pAl4 | If "OK" returns "TRUE". | A8 REAL
Al9 REAL
» v_4fAlS Al_10 REAL
Ot COM BOOL v
3 v_5|AlLE . -
HIOA —
i v Blal7 \ D_7017Z_20 (‘remotei.. 4
| N D_7018 [*remate i-701...
= v_7|2_8| Declare 10 REAL variables
(Al of the 1-70182). D_7019R (remate i-70...
L v _gjal9 D_7021 [*remote i-702...
D_7022 (*remote i-702...
! v glal 10 I D_7024 [remote i-702...
< ¥ |[¥3] Biocks  Sovist | Define | ENUM.
[4 »| Main < Variables i ' ; "
Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Temperature Format can be 1 or 2:
1: Celsius.
Tmp_F DINT

2: Fahrenheit.
'Celsius' will be used if setting it as another value.
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Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
10-Ch Al value. The type code can be set in DCON Utility Pro.
If a Temperature type is set, the unit of data is 'Degree’.
E.g., the value of 25.75 stands for 25.75 degrees.
V_OtoV_9 REAL If a Voltage type is set, the unit of data is 'V".

E.g., the value 0.85421 stands for 0.85421 V or 854.21 mV.

If a Current type is set, the unit of data is 'mA".
E.g., the value of 1.5567 stands for 1.5567 mA.

Open-wire Detection:

If the temperature data 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 setting on the DCON module does not match it on the temperature sensor.

4. The resistance measured by the sensor is incorrect.
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8.2.3

“D_7083"” Function Block

“D_7083"”: Used to connect a remote I-7083D or I-7083BD DCON module.

Note:

1. Make sure that the I/O module has been configured by using DCON Utility Pro (refer to Chapter 8).
Set the data format of the Al module to "2’s complement", or Win-GRAF cannot read data correctly.

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_7083.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the received DI data is correct.

5. To get the Encoder value from the 1-7083D/BD module, using the "D_7083" function block and the
“Counter_xxxx” function (refer to Section 8.3) to operate the Encoder function.

Example: Connect the 1-7083 (Addr. = 4) via COM2 on PAC. It has 3 DI channels

b = o AT Name | Type | Dim. | &
¥ R1 rL_LL_ 3 ] || & {2} Global variables A
E = ol \ DI_1 BOOL =
1 2{Port D O— DI_2 BOOL
= DI_2 If "OK" returns "TRUE". | D3 BOOL
| 4 addr zA g — COM BOOL 4
DI_3 A >
L i Z2 - D_7080_CNT [femotei-.. 4
Y \ D_7080_FREQ (remote i..
W ; .
& 7 Declare 3 BOOL variables 4% Blocks  Sovlist | Define | ENUM ~
| Main & Warisbles (Z-index DI of 1-7083).
Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
Z0toZ 2 BOOL 3-axis Z-index Dl value.
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8.2.4 “D_87084_FREQ” Function Block

"D_87084_freq": Used to connect a remote |1-87084W in an RS-485 I/0 expansion unit (e.g., RU-87P4/8
or I-87K4/5/8/9) to measure frequency values.
Note:

1. Make sure that the I/0O module has been configured by using DCON Utility Pro (refer to Chapter 8).
Set the frequency format of 1-87084W to "Hex format", or the function will not work.

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_87084_fr.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the received Al data is correct.

Example:
Connect the 1-87084W (Addr. = 5) via COM2 on PAC to measure frequency values of eight channels.

i e AT Name | Type | Dim. | &
e :“":"':'! COM_ | B {2t Global variables A
F e i i \ Al1 DINT
8 24Port Freg_0)-&1_1 Al_2 DINT
3 If "OK" returns "TRUE". | A3 DINT
4 5| sddr Freg_1}&1_2 Al_4 DINT
Al S DINT
4 Freg_2}A_3 AlLB DINT
A7 DINT
| Freq_3}Al_4 AlS DINT
COM BOOL v
» Freq 4} A15 \ P 5
9 . D_87084_CNT4 [remote.. A
o Freq 51216 | Declare 8 DINT variables D_87084_CNT8 (remote .
_ Freq8l-aL7 (frequency inputs of the D_87084_FREQ [fremote...
r 1-87084W) DL_100T485 [*remote DL..
=3 Freq 7418 1} EEP_READ (*Read a val...
3 ¥ 1T EEP WRITE [*wite ava.
< > 4 »| Blocks Sovlist | Define | ENUM
A | Main,~ Variables ' - ' -
Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
Freq_O0 to Freq_7 DINT 8-Ch frequency value, unit is Hz.
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8.2.5 “D_87084_CNT4” Function Block

"D_87084_CNT4": Used to connect a remote 1-87084W in an RS-485 1/0O expansion unit (e.g., RU-87P4/8
or I-87K4/5/8/9) to measure the counter value of four channels.

Note:

1. Make sure that the I/O module has been configured by using DCON Utility Pro (refer to Chapter 8).
Set the data format of I-87084W to "Hex format", or the function will not work.

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_87084_c4.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the count value is correct.

5. To get the counter value from the 1-87084W module, using the "D_87084_CNT4" function block and
the “Counter_xxxx” function (refer to Section 8.3) to operate the Counter function.

Example:
Connect the 1-87084W (Addr. = 5) via COM2 on PAC to measure the counter value of four channels.

I ——————

" # T Mame | Type | Dinn.
I Rl com I J Mﬂin A
- B \ fat Global variables
BOOL
I If "OK" returns "TRUE".  [aunter0 BOOL
TETT RO w
¥ < >
s | D 87082 CNT (*remote ... »
! D 87082 FREQ ?*remcte..
= D 87084 CNTA (*remote..
v D 87084 CNTS8 (*remote.. w
¥« > 4] *| Blocks” Soviist | Define | ENUM
4| *) Main CounterCountrod
Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
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8.2.6 “D_87084_CNT8” Function Block

"D_87084_CNT8": Used to connect a remote 1-87084W in an RS-485 1/0O expansion unit (e.g., RU-87P4/8
or I-87K4/5/8/9) to measure the counter value of eight channels.

Note:

1. Make sure that the I/O module has been configured by using DCON Utility Pro (refer to Chapter 8).
Set the data format of I-87084W to "Hex format", or the function will not work.
2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_d_87084_c8.zip) on the website. Click the menu commands
File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the count value is correct.

5. To get the counter value from the 1-87084W module, using the "D_87084_CNT8" function block and
the “Counter_xxxx” function (refer to Section 8.3) to operate the Counter function.

Example:
Connect the 1-87084W (Addr. = 5) via COM2 on PAC to measure the counter value of eight channels.

I —————

~ | [ Mame | Type 2
Inst_D 87084 _CNTE ComM

R1 E.D_Z7084 CNTEL.. | _1 Main . A
fal Global variables

\ | BOOL

If "OK" returns "TRUE". |Counter0 BOOL v

D_87082_FREQ (*re...

| D 87084 CNT4 (*re...
87084 CNTE (*re...

| D_87084_FREQ (*re...

v D GP5721 (*remote.. *
¥« > 4] *| Blocks. Sovist | Define | ENUM
illl Main CiounterCaonitrol

Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.

COM port number (can be 1 to 37, depends on PAC).

Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
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8.2.7 “DL_100T485” Function Block
"DL_100T485": Used to connect a remote DL-100T485 module to get humidity and temperature value.

Note:
1. Make sure that the I/O module has been configured by using DL Utility. DL-100T485’s default value:
Address is "1", Baudrate is "9600", and Checksum is "Disable". (Download DL-100T485 user manual)

2. Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

3. Download the demo program (demo_dl_100T485.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

4. Only when the communication status of the module is normal (TRUE), the Al value is correct.

Example:
Connect the DL_100T485 (Addr. = 1) via COM2 on PAC to get humidity and temperature value

| A7 Name

* Inst_DL_100T485 COM i) Din.
1IST_UL_TUU 465 3
| = JEN oL 100 48 O I {2} Global variables A
\ COM BOOL
RH1 REAL
=¥ | If "OK" returns "TRUE". | Temp1 REAL v
= < >
a ‘ D_87084_CNTS [rem.. &
P D_87084_FREQD [*re...
DL_100T 485 [*remote. .
i Declare 2 REAL variables g L2h-EEFREAD [Head ac.
—11 E T FEP WRITE Hufrita =
» < (hum|d|ty and temperature 4 »| Blocks  Sovlist | Define | ENUM

[ € »| Main  \ariables

values of the DL-100T485.)

Input Parameters Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Output Parameters Data Type Description
OK BOOL TRUE: Communication is Ok. FALSE: Communication failed.
"Relative humidity"; the unit is 1%.
RH REAL ’
E.g., the value of 45.7 stands for 245.7 %.
The temperature C in degrees Celsius.
Temp_C REAL E.g., the value of 25.7 stands for 25.7 °C.
The temperature F in degrees Fahrenheit.
T F REAL
emp_ E.g., the value of 78.26 stands for 78.26 °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).

Note:
Only one GPS-721 module can be used for one PAC.

1.
2.

Make sure that the module has been configured by using DCON Utility Pro (refer to Chapter 8).
GPS-721’s default value: Address is "1", Baudrate is "9600", and Checksum is "Disable".

Make sure that "DCON" has been added in the "I/O boards" window (refer to Section 8.1).

Download the demo program (dmeo_gps721.zip) on the website. Click the menu commands

File - Add Existing Project - From Zip... in the Workbench to open the project.

Inzt_D_GPSF21 t_ok
i R EN D.GPEr21 ok | ) ons72] =
i ok Inst_D_GPS721 D_GPS72
2 Jourt —_— 3 Inst_D_7005  D_7005
E - Inst_D_7012_%2 D_7012_%
1 &k “ear|year! Inst_D_7012 D 7012
I syne yearl DINT
i | . Syne Marith|-manthd manth1 DINT
day? DINT
i gmt_hr JGMT_Hr Day|-chay1 hourt DINT
min1 DINT
- gt _mmin | GhiT_hin Haur -hour zac] DIMT
Bt do_0 long1 REAL
| . Doo Mim |- mirit lati1 REAL
- sat_num DINT
— | Secl sect 400 EOOL
2 et N " Syhe BOCL 5
=4 | _Murmnf-sat_num ¢ »
| Location,_ok sk Enumerated Data Types
| | Long|-longi
| Lati| latit v
< » 4 ¥ | Blocks | Sowlist | Define | ENUM
4 r| aps72i “Wariables
Input Parameters | Data Type Description
EN BOOL TRUE: Enabled; FALSE: Disabled.
COM port number (can be 1 to 37, depends on PAC).
Port DINT . .
Note that specify a constant value, not a variable value.
The Net-ID address of the module can be 1 to 255.
Addr DINT . .
Note that specify a constant value, not a variable value.
Time synchronization, TRUE: Enabled; FALSE: Disabled.
Sync BOOL The PAC time will be automatically corrected if there is a 5-second
(or more) time difference between a PAC and a GPS-721.
Time Zone. for example,
GMT_Hr & DINT Beijing and Taipei are GMT+8 (GMT_Hr = 8, GMT_Min = 0),
GMT_Min USA is GMT-6 (GMT_Hr = -6, GMT_Min = 0), and
New Delhi is is GMT+5.5 (GMT_Hr = 5, GMT_Min = 30).
DOO0 BOOL Digital output channel of the GPS-721 module
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Inst_D_GPS721

EM D_GPE72 Tok

Part

Acidr

Sync

AT _Hr

GhAT_Min

L0

Time_ok

Wear

tdarith

Dy

Haowur

in

time_ck = TRLE
1

wear! = 20135

morithd = 6

dayl =15

hour! =16

min1 = 55

t_ok = TRIE

Seclsec! =45

Sat_Mum|-sat_num =5

I_ok =TRUE
Location_ok O 1

Long|-longi = 250116

latil =121 4755

Lati

Output Parameters

Data Type

Description

Tok

BOOL

TRUE: Communication of GPS-721 is Ok;
FALSE: Communication failed, the return values below are invalid.

Time_ok

BOOL

TRUE:

The value of Year, Month, Day, Hour, Min, and Sec are valid.
FALSE:

The value of Year, Month, Day, Hour, Min, and Sec are invalid.

Year * Month
Day * Hour
Min -~ Sec

DINT

Year (2009 to ...), Month (1 to 12), Day (1 to 31), Hour (0 to 23),
Minute (0 to 59), and (0 to 59).

Note:

"Time_ok" will be automatically set to "FALSE" from 23:59:00 to
00:00:59 (2 minutes) every day and time synchronization will not
be performed.

Sat_Num

DINT

The number of satellites in use.
0: No satellite is found. Or, 1 to 9 satellites are in use.

Location_ok

BOOL

Note: Only when "Location_ok" is "TRUE", the value of Long and
Lati is valid.

TRUE:

GPS-721 has got the latitude/longitude of the current position.

FALSE: the value of Long and Lati is valid.

Long

REAL

Longitude (Positive: The East, Negative: The West).
E.g., the value of 25.0121 stands for 25.0121° E.

Lati

REAL

Latitude (Positive: The North, Negative: The South).
E.g., the value of "121.4576" stands for 121.4576° N.
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8.3 Using the Count Function for 1-87082W, 1-87084W, 1-7083, and 1-7080
Modules

This section lists the way to perform the Counter/Encoder function by using the "COUNTER_START",
"COUNTER_STOP", "COUNTER _GET", "COUNTER_STATE", and “COUNTER_RESET” functions in the LD or
ST program.

Note:
@® Adding the I/0O function block before using the "COUNTER_XXX" function, or it will not work.
® The I-87K I/O module can be plugged into an RS-485 |/Oexpansion unit (e.g., RU-87P4/8).

Model Function Block Encoder Counter Frequency
1-7080 "D_7080" v v

v
1-7083 "D_7083" (Section 8.2.3) v
1-87082W "D_87082" 4 v
1-87084W ?Bzgggzc_r;:isfr Y (Sectic;; 8.2.5) (Sectio‘r: 8.24)

8.3.1 COUNTER_START

Description: Start the counting of a counter or encoder.

ST program:

IF Startl =TRUE THEN

Startl := FALSE;

TMP_BOOL := Counter_Start (Port, Addr, I0_Name, Channel) ;
END_IF;

Note: "Startl" and "TMP_BOOL" Boolean variables can be declared in the Variables area.
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LD program:

“Startl” (BOOL): set it to “TRUE” to start counting and then reset the “Start1” to “FALSE”.

£ ox ¥

N

Startl

R1

*

En COUNTER_START 0O

Set it to “TRUE” to start counting | *[F°™*

Click it or press space key
to set “Coil” to “R”.

|Q$|-ﬂ$?@*l|

24 Addr

27084 10_Name

Tips:
Press [F1] for help.
Q24 Channel |
HBZH —|
= sat1 4~ | Reset it to “FALSE”
| R2 R
—
Input Parameters Data Type Description
Port DINT COM port number (can be 1 to 37, depends on PAC).
Addr DINT The Net-ID address of the module can be 1 to 255.
0 N DINT The name of relative Counter/Encoder module.
—ame it can be set to "87084", "87082", "7083" and "7080".
The channel number of the Counter/Encoder module.
Channel DINT . HAn nan
it can be set to "0", "1", and so on.
Output Parameters Data Type Description
Q BOOL TRUE: Ok. FALSE: Error.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 119




8.3.2 COUNTER_STOP

Description: Stop the counting of a counter or encoder.

ST program: "Startl" and "TMP_BOOL" boolean variables can be declared in the Variables area.

IF Stopl =TRUE THEN

Stopl := FALSE;

TMP_BOOL := Counter_Stop (Port, Addr, I0O_Name, Channel) ;
END_IF;

LD program:
“Stopl” (BOOL): set it to “TRUE” to stop counting and then reset the “Stop1” to “FALSE”.

e

E (3
1€ Stopl
L R3 En COUNTER_STOF Q |
| Set it to “TRUE” to stop counting 2 Port
o
0 2 addr
I
s 27034410_Name TiES:
3 Reset it to “FALSE” Press [F1] for help.
waH + 04 Channel I
= Stopl
A | R4 R |
Input Parameters Data Type Description
Port DINT COM port number (can be 1 to 37, depends on PAC).
Addr DINT The Net-ID address of the module can be 1 to 255.
0 N DINT The name of relative Counter/Encoder module.
~rame it can be set to "87084", "87082", "7083" and "7080".
The channel number of the Counter/Encoder module.
Channel DINT . Hn wan
it can be set to "0", "1", and so on.
Output Parameters Data Type Description
Q BOOL TRUE: Ok. FALSE: Error.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 120



8.3.3 COUNTER_GET

Description: Get a counter or an encoder value.

ST program: "TMP_BOOL" (BOOL) and "Counterl” (DINT) can be declared in the Variables area.

TMP_BOOL := Counter_Get (Port, Addr, I0_Name, Channel, Counterl) ;

LD program:
E (3
1k
= RS En COUNTER_GET Q |
L 2 Part
i
Al 2| addr
I
- 27034410_Name
=H
| | 04 Channel M
HiSS Press [F1] for help.
| Counterl-] @Value |
—
Input Parameters Data Type Description
Port DINT COM port number (can be 1 to 37, depends on PAC).
Addr DINT The Net-ID address of the module can be 1 to 255.
0 N DINT The name of relative Counter/Encoder module.
—ame it can be set to "87084", "87082", "7083" and "7080".
The channel number of the Counter/Encoder module.
Channel DINT . HAn nan
it can be set to "0", "1", and so on.
“DINT”,
val “UDINT”, Return the value of a counter or an encoder.
@Value “DWORD”, | Refer to Appendix A for the range of data.
or “LINT”
Output Parameters Data Type Description
Q BOOL TRUE: Ok. FALSE: Error.
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8.3.4 COUNTER_

STATE

Description: Get the counting state of a counter or an encoder.

ST program: "TMP_BOOL" (BOOL) can be declared in the Variables area.

TMP_BOOL := Counter_State (Port, Addr, I0_Name, Channel) ;

LD program:

“Statel” (BOOL): Display the status of counting.

o & 5 lod AL
|

RE

Statel

870844

04

En COUNTER_STATE O

Port

Addr

10_MName

Tips:
Press [F1] for help.

Channel

Input Parameters Data Type Description
Port DINT COM port number (can be 1 to 37, depends on PAC).
Addr DINT The Net-ID address of the module can be 1 to 255.
0 N DINT The name of the Counter/Encoder module.
~ame it can be set to "87084", "87082", "7083" and "7080".
The channel number of the Counter/Encoder module.
Channel DINT . W A
it can be set to "0", "1", and so on.
Output Parameters Data Type Description
Q BOOL TRUE: Ok. FALSE: Error.
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8.3.5 COUNTER_RESET

Description: Reset a counter or encoder to a specified value.

ST program: "Reset1” (DINT) and "TMP_BOOL" (BOOL) can be declared in the Variables area.

IF Resetl =TRUE THEN

Resetl := FALSE;

TMP_BOOL := Counter_Reset (Port, Addr, I0_Name, Channel, Value) ;
END_IF;

LD program:
“Reset1” (BOOL): set it to “TRUE” to reset the value and then reset the “Reset1” to “FALSE”.

1E

Resetl

E R7 En COUNTER_RESET O |
b
| | * 2] Port
F “Resetl”: BOOL, set it to
- “TRUE” to reset the value. 3| pdar
1 | | 870844 10_Mame
0 Tips:
ol — Reset it to “FALSE” o channel Press [F1] for help.
=% | | + 04 Walue I
“H Rezetl
| Re ; |
Input Parameters Data Type Description
Port DINT COM port number (can be 1 to 37, depends on PAC).
Addr DINT The Net-ID address of the module can be 1 to 255.
0 N DINT The name of relative Counter/Encoder module.
_ame it can be set to "87084", "87082", "7083" and "7080".
The channel number of the Counter/Encoder module.
Channel DINT . W A
it can be set to "0", "1", and so on.
“DINT”,
“UDINT” .
! Specify a new value for the Counter/Encoder.
Value “DWORD”, pecity /
or “LINT”
Output Parameters Data Type Description
Q BOOL TRUE: Ok. FALSE: Error.
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Chapter 9 On-Line Change

The "On-Line Change" function allows Win-GRAF PAC to update the project with a little modification
while it is running. The modified project must be the same name as the one running on the PAC.

This feature is mainly used in emergencies, in some cases, the system must be running for a 24-hour a
day and cannot stop working for updating the project. Except for that situation, it is not recommended
to do the online modification. The best and safest way is to stop running the project and then download
the modified one to the PAC.

Win-GRAF

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 an SFC transition or the actions of an SFC step.

4 )

Step Action

Transitions == Transition 1 =1 Transition 2 \

Sequential Function
Chart (SFC)

Step Step

N /

® Create, rename, or delete global and local variables.
® Create, rename, or delete global and local function block instances.
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The following kinds of changes are not allowed:

® Create, delete, or rename a program.
(The warning message will be displayed when a program is deleted.)

2 Test
A POU camnot be deleted with On Line Change active. Do-you want to disable it? Bl Exception programs
R : [ Programs
e i =
. [ ® J ® Main

Change SFC charts.

Change the local parameters and variables of a UDFB.

Change the type or dimension (or string length) of a variable or function block instance.
Change the set of I/0 boards.

Change the definition of RETAIN variables.

Besides, 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

Not Safe Safe
= S Inzt_R_TRIG
P F [CLER TRIZ) &

(False to True)

QLT
F | I
Decreased Pulse Detection
Sy S Inst_F_TRIG
M [CLICF TRIZ) o
N
(True to False)
ol SF_TRIG oUTH
M I CLKF 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. Click the menu command "Project - Settings..." and double-click the On-Line Change item to set it to
Enabled, and then click OK.

I Win-GRAF - Test

File Edit View Insert PEEGEES Tool: Womdow Help

AN B AN R Build ALl Projects F7
Workspace Clean ATl Projects
. “—5" Test *= | Downlosd Al Projects...

I'"l ----- [ Proarams B

p
0J€ = nE m

C:\Win-GRAF\ProjectsiTest

(General ________ [IIIEUD | Value ]
Ruritime s Communication parameters 192.168.71.18:502
Compiler " :

Debugging ¥ Cycle time 0

Advanced @ Code Generation Release

(Al Complawuaiabls o

WSlon
Libraries Edit..

Use external objects Edit..

Double click to disable or enable and configure On Line Change
capabilities,

Cancel

2. Click the menu command Project - Build All Projects to compile programs and update the number of
variables displayed in the "On Line Change" window.

[T Win-GRAF - Test

Fxle Edit View Inser Tools Window Help
S B b G2 B X Sl CF & WE AR A
T N\ B%X
L Tools Window Help ; : . | T Name | Type | Dim
= = ouT1 || & £ Global variables ~
(@ EBuld AL Projects F? RN BT Q | ‘ SW1 BOOL
Clean A1 Projects ouT! BOOL 3
*2 | Downlosd All Projects. . T#2s {CYCLE i) i B
Settings... ER=Y ~
\ / # [ [Used) B
— - || 5 [ (Project)
“"g GlObaI defines i ‘ I | |+ 3 Advanced V
i} Variables (=l 2| |[* %] Blocks  Soviist | Define | ENUM
B Types [ 3] varisbles | Main.
; Build X||
Building application data... ~
< 9BOOL/SINT; OINT; 1 DINT/REAL; O LINT/LREAL: 3 TIME: 1 STRING; - CRC = 1102ac76 >
[ On Line Change not possible: too many variables
Relocalting code... This message can be ignored when just
< Code CRC=a%cc42ek - File CRC=feal1925 - Size=1832 > bl 0 . Ch
No error detected enable On Line ange.
‘]_4 >| Build, Vrcims»srvefevenpesi Runtime ‘7 Call stack | Breakpoi | Diqital samplingtrace | Prompt | HMI
JReady OffLine 192,168, 71 18 502 Z 0,90 692 x 18 0,0
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Allocate the number of available variables:

To allow the declaration of new variables or POUs (name of the sub-program or UDFB) after the Online
Change function is enabled, you have to define the amount of memory to be allocated in the PAC for

each type of data.

3. Follow step 1 to open the "On Line Change" window. As the figure below, click the desired Variable
type and set the number of the Value or Margin(%), and then click the Set button.

Allocate Description
Value Total amount (as the figure on the left). Click the BOOL variable and set it to
30. After clicking Set, the Allocated number will be 30.
Marein Used + Used * n%. In this example, click the BOOL variable and set it to 100%.
& After clicking Set, the Allocated number will be 9+9*100% = 18.
Notice:

® |f both “Value" and “Margin" values are set, the larger number will be added, as the figure on the
right. In this case, the Margins setting (100%=9) is less than the Value setting (30). After clicking

Set, the Allocated number will be 9 + 30 = 39.

On Line Change

On Line Change

Current Status Current Status
Enable Enable
EMABLED EMABLED
i Dizabl
Used/Allocated numbers | Pisable rahl
Mumber of wariablez allocated >ﬁ Murber of variables allocated
P BOOL/SIMT variables 3
5/30 INT wariables 1 ]
DIMT/REAL wariables 36430 DIMT/REAL vvariables ’ 36430
i LINTALREAL wariabl 5/30
LINT#LF!E.-’-\L vaniables 5/30 | wariables +30 > +9’ Allocated
TIME wariables Set these 3 tvpes to 3/30 TIME variables 3730
Active timers yp 1/30 Active timers = 9+30=39. 1430
STRING variables a larger value. 27430 STRING variables 2430
[ STRING buffers [charact 5 7/ 5000 STRIMG buffers [characters) 17 /5000
FE ihstances 3/30 FB instances 3430
||FE instance data [bytes - approzx.] | 0/ 5000 FE instance data [bytes - appros.) 0/ 5000
Published variables 0/30 Published variables 0/30
I Complex variales segment [bytes] l E¥ /5000 Complex wariales segment [bytes) B7 /5000
POUz g8/30 POUz /30
Mumbers displayed: Uszed / Allocated Mumbers displaved: Used £ Allocated
Dizplaped "used" numbers are accarding to the last build Dizplayed "used" numbers are according to the last build
dlo ate: ®) Value w W Allocate: ) Walue et
2. .
() Margin [) @wargm [%)

® There are some "used” numbers by default even if the project is empty.

® "STRING buffers (characters)", "FB instance data (bytes — approx.)" and "Complex variables
segment (bytes)" need to set a larger number (e.g., "5000").

After completing the settings, click the "X" in the upper right corner of the window to close it.
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4. Click the menu command Project - Build All Projects to compile programs again. Then click “On Line”
to connect to the PAC.

Tools Window Help

7 Build All Projects & %W e G R e 5 @
‘ Clean A1l Projects
[ | |
§m Download A1l Projects... -

ouT1

B Seftme - JRONELNK Q@ |
|| OnLine Cl4F5
R2 Simulate Fs  r#2s|ovele

5. After connecting to the PAC, click the "Download changes" to download the program to the PAC.
Note:
"On-Line Change" only can do the online modification for the same Win-GRAF project. If the project
name is different, the user must stop running the project and download the modified one again.

Ko s Ma%e 0 GEAIY D ke
| = m == [Main] wnload changes - TEST X

! ! ' AT Name T Valie [ Type
OUT1 = TRUE Sl = [ Main &
1 R1 RUN BLINK — O] - (&} Global variables
SV BC=
| T#2s |CYCLE ouT1 TRUE BCw
| 3
| ER=T) A
1 [Used) 3
¥\l@ 4 (Projectl bt

e oI > |[« %] Blocks  Soviist | Define | ENUM -
’r;

|4 5| ‘ariables | Main

6. Click the "Do On-Line Change" button to execute the program.
Note:
To ensure that the PAC functions properly, there are some restrictions of usage after enabling the
"On-Line Change", see Section 9.1. Make sure all programs are correct before running this function.

File Edit View Insert Project Tools Window Help

RS BE AN B e Wk T G i A& W e AR g (5 % AIRUN PY IS § @
Workspace = m = = [Main]
= | Test [RUN] | 3 : : ' A7 Name
[ Exception programs ] OUT1 = TRUE = =] Main S
= [3 Programs E R RUN BLINK @ O I = {a} Global variables
“3¢] Main S BC
=1~ [ Watch (for debuggin... ||+ | T#2s CyCLE ouTt TRUE BCw
¥ Soft Scope < 1 5
i ﬂ Initial values : & T_J (Al 3 s
; ?_lé Binding Configuration B E @ (Used)
39 Global defines ' ¥ 5 A (Project] » R
3} Variables = (L] > |[€ %] Blocks  Sovlist | Define | ENUM
B Types [€ %] wvarisbles | Main

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 (i_scale)

Refer to the following settings when connecting to the remote analog input modules, for example,
connecting the I-87017ZW or |-7017R through the RS-485 port on the PAC.

Win-GRAF PAC
. I-87K4 1/0 Expansion Unit
COM2: RS-485
B I-7017R +1-87017ZW
Data + 1 Data + — Data + —_—
Data - r—— Data - — Data - —

1. First, add "i_scale" in the "I/O Boards" window, and double-click on "i_scale_x" to open the
Properties window (refer to Chapter4)
Note: ONLY one "i_scale" can be used in the Win-GRAF project.

2. Set values for the desired scaling function No.

For example, converting the current input (4-20 mA) into engineering values (0-10000) by using the
function No. 01.

Ch01_X0_Min_Physical_Val: “4.0”
Ch01_X1_ Max_Physical_Val: “20.0”
Ch01_YO _Engineering_Val_For_XO0: “0.0”
Ch01_Y1_Engineering_Val_For_X1: “10000.0”

i£é¢ 1/0 Boards F

Key

|Ref = 16#24
|Ch00_X0_reserved =0.0

|Ch00 X1 reserved =00

Ch[l[] Yﬂ_msetved 0.0

Chl]l _X0_Min Phymcal Yal=40

cho1 Ch01_X1 Max Phym.cal Yal=200

>

| m‘ q

Ch02 Xl Hax _Physical_ Yal 00
'Ch02 "Y0_Engineering_Yal _For X0=00
\Ch02_Y1_Engineering_¥al For X1=00

W~ M Wi = O

i_scale ‘Ch03 _X0_Min_Physical Yal=00
R scale 0 Ch03 Xl Ma:g V?hymal Val 0o |
— 1 i_scale 1 i scale ~
— 2 i_scale 2 N ? ; : ;
10 Setup the scaling function No. 01 to 29 for scaling 1/0 variables .
11
12 Naotice:
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. -
(£ | >
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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]).

3 (* ii is declared as DINT A |7 Name L | Type | Dim. | Att

3 Phy V is declared as REAL array with Dim 8 =| £ ] ST1 (*Data Conversion®) ~
Eng V is declared as REAL array with Dim 8 ii DINT

IF + -

"y Phy REAL 0.7]

; for ii := 0 to 7 do Eng_V REAL [U”?] 1

o £ {ay Global variables

_ (* Using conversion function 1 to convert a ouT1 BOOL v

l’n‘ physical valuean to an engineering value ¥) < [ >

Eng V[ii] := Convert _to Eng (1, Phy V[ii]): '@ D (Al A

end_for:| (*ijis declared as DINT variable
B (3] Phy_V is declared as REAL array with Dim. =8
4 »| wvaiables | M| Eng Vis declared as REAL array with Dim. =8  *)

forii:=0to 7 do

(* Using scaling function No.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 (i_scale)

Refer to the following settings when connecting to the remote analog output modules, for example,
connecting the |-7024 through the RS-485 port on the PAC.

1. Add"i_scale" in the "I/O Boards" window, and double-click on "i_scale_x" to open the Properties

window (refer to Chapter4)
Note: ONLY one "i_scale" can be used in the Win-GRAF project.

? .
2 ——
3
4 | |t
5
6 F me
7
8 | Properties I
9 i scale
giilli scal=_0 Virtual/Real
1 i_scale 1
2 iscale 2 Mave L
10
11 Maove Down
12
i
14
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2. Set values for the desired scaling function No.

For example, converting the engineering values (0-20000) into the voltage output (0-10V) by using
the function No. 02.

Cho2

Ch02_XO0_Min_Physical_Val: “0.0”
Ch02_X1_Max_Physical_Val: “10.0”
Ch02_YO0_Engineering_Val_For_X0: “0.0”
Ch02_Y1_Engineering_Val_For_X1: “20000.0”

9 0: i_scale - Properties

Key=6 ~
Ref = 16#24 =
ChO0_X0_reserved =0.0

ChO0_X1_reserved =0.0

ChO0_YO0_reserved =0.0

ChO0_Y1_reserved =0.0 Lo
Ch01_X0_Min_Physical ¥al=40

Ch01_X1_ Max_Physical_¥al=200

Chlll Yﬂ Engmeenng_?al For X0=00

Ch02_X1 Max Physical Yal= 10.0
Ch02_YO0_Engineering_Yal For X0=0.0
Ch02_Y¥1_Engineering_¥Yal For_ X1 =20000.0
I =00

ChO3_X0_Win_Physical_val=
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]).

sT1*

i
e,
IF

THEN

i,,,,

S|
& ¥

| 0E V% X

{* ii is declared as DINT A | Name ‘| Type | Dim. | Aty

Phy V is declared as REAL array with Dim 8 A'_|‘ =] _) ST (*Data Conversion") -~
Eng V is declared as REAL array with Dim 8 ii DINT

o Phy v REAL [0.7]

for ii := 0 to 7 do Eng_V REAL Q.7 [F
C {a Global variables

(* Using conversion function 2 to convert an ouT1 BOOL M

engineering value to a physical value ¥*) | i __[ 7i77

Phy V[ii] := Convert_to_Phy (2, Eng V[ii]): '“ D 4l R

end_for:| («jjjs declared as DINT variable. L

il Phy_V is declared as REAL array with Dim. =8 B

“ariables |

M3

Eng_V is declared as REAL array with Dim. =8 *)
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_VTiil);

end_for;
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10.3 Type Conversion Functions (ANY_TO_xxx)

When making comparisons (e.g., >, <, =, <=, >=, <> ) and performing calculations (e.g., +, -, *, /) with
different types of data or variables in the program, refer to the table below to convert them into the
same data type to perform properly.

Type Conversion Functions Descriptions

ANY_TO_BOOL Convert to Boolean

ANY_TO_SINT Convert to Short Integer (8-bit)

ANY_TO_INT Convert to Integer (16-bit)

ANY_TO_DINT Convert to Long Integer (32-bit — Default)

ANY_TO_LINT Convert to Long Integer (64-bit)

ANY_TO_TIME Convert to Timer

ANY_TO_REAL Convert to Real

ANY_TO_LREAL Convert to Double

ANY_TO_STRING Convert to String

NUM TO STRING Conve.rt Number to String. It allows specifying the number
- - of decimal places to be converted

ATOH Convert Hexadecimal String to Integer

HTOA Convert Integer to Hexadecimal String

For example, the ST program is used to convert the type DINT to REAL and then perform the calculation.

REAL_Val_1 := ANY_TO_REAL (DINT Val_1) *3.5+4.8;

Also, open the "HTML Help" from the menu bar and enter the keyword to search for the relevant

E? HTML Help

instructions.

EE]_F = = 3 ) i
: fa) E~
@ Topics... Hide Locate Refresh Home  Print  Cplions
.\% Search...
Tutorials 3 Contents Favorites
% Ahbout... Type in the word(g}to search for;
Lenguage. [fype Conversion Functions] L
List TupiK Display
Select topic: ound: 14
Title Location Rank
Type conversion functions IEC&1131-3 1
Programming languages - Reference guide  |IEC 611313 2
ANY_TO_BOOL [ECE&1131-3 3
ANY_TO_DINT /£ ANY_TO_UDINT [ECE&1131-3 4
ANY_TO_INT £ ANY_TO_UINT IECE1131-3 5
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10.4 BCD Conversion (BIN _TO_BCD, BCD_TO_BIN)

The BCD code uses 4 bits to represent the decimal numbers 0 to 9. Suppose a decimal value is "132"
which can be converted to a BCD code of "0001 0011 0010" or a binary value of 10000100 (i.e.,
27+22=128 +4=132).

Note: The BCD code can only be used to represent numbers from 0 to 9 and can not use the value 1010,
1011, 1100, 1101, 1110, and 1111, which will return "0".

Decimal BCD Description
23 2?2 21 20
0 0 0 0 0 |0
1 0 0 0 1 |2°=1
2 0 0 1 0 |2'=2
3 0 0 1 1 | 2'+2°=3
4 0 1 0 0 |22=4
5 0 1 0 1 |2%2+2°=5
6 0 1 1 0 |[2?2+2'=6
7 0 1 1 1 [22+21+20=7
8 1 0 0 0 [23=8
9 1 0 0 1 | 23+20=9

The table lists functions that can be used to do BCD (Binary Coded Decimal) conversion.

Type Conversion Function Description
BIN _TO_BCD Convert Binary to BCD value
BCD_TO_BIN Convert BCD value to Binary

Note: IN1, IN2, Ql, and Q2 are declared as DINT. If the IN is less than or equal to 0, the Q will return 0.

BIN _TO_BCD: 19(10)= 0001 1001(scp)= 24+ 23+ 2°=16+8 + 1 =25

EEIM_To BICD . |

[ k1 =19

BCD_TO_BIN: 33(10)=0010 00012) = 21scp)
15(10)= 0000 +3313) = O(gcp)

I Qa1 =25 ]

EBCD T BIN .. |

[ 2 = 334In a2 =2 ]
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10.5 Pack/Unpack Integer or Boolean

Unpack Integer to Boolean:

The "UNPACKS8" function can be used to unpack one BYTE (or USINT, range: 0 to 255) to 8 Booleans.

Inst_LIRPACKS Boaol_0 Inst_MPACKS
........................................... ENUNPACKE?... | —fERUNPACKS ...
Bool_1
..................... USIMT_1 i @ ' 8 fin el .
S~————
Boal_2
QZ 1 Qz X
Bool_3
Q5 1 a3 .
Bool_4
S ' a4 '
Bool_5
25 ] a5 .
Boal_&
6 ] of .
Bool _7 ;
&7 1 2 = 128 a7 .

To unpack one SINT to 8 Booleans, first, add the "ANY_TO_BYTE()" with the ST syntax to convert the
SINT into BYTE type, as follows:

Imst_LIMPACHKS Boal_0
En URPACKS Qi |

Biool_1

AR _TO BYTECSINT VAL 1) D oy 1
Bioal_2

Q2 ']
Boal_3

213 ']
Annanas] Bool_4

i '
Boal_S

25 'l
Boal_&

26 ']
Bioal_7

7| ]

Pack Boolean into Integer:

The "PACK8" function can be used to pack 8 Booleans into one BYTE(or USINT, range: 0 to 255).

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:

Bioal_0 ouT1
M0 PACHS Eno |
Boal_1
- I G USINT _1
Biool_2 Bool_0 = TRUE CUT1 = TRIE
- M2 11 MO PACKS Enc
Bool_3 Bool_1 = TRUE
- M3 ] @ USINT_1 =15
Boal_4 Bool_2 = TRUE
(B [E ] ]z
:Vf\ 04914924 93—
Bool_S E Bioal_3 = TRUE [ 2°+2°+2°+2°=15 ]
- IS5 B
Bool B
- IME P R 1
Bool_7
[ IMF s
T e U5
e e [T

To pack 8 Booleans into one SINT, first specify a "BYTE" variable to the output(Q) for storing the value
temporarily and add an "ANY_TO_SINT" function to convert the BYTE to SINT, as follows:

Biool_0

Biool_1

Biool_2

Bool_3

Bool_4

Bool_5

Bool_&

Bool_7

MO

Ir1

M2

M3

4

IS

MG

IR

PACHKS Eno

@ Temp_BYTE

Temp_BYTE {IM

A En Ay _TO_SIMNT Eno

=

GfSINT WAL _1

Note: If the compilation fails, click the menu command Project - Settings and click "Runtime" to see if

the setting of "Complex variables in a separate segment" is "Yes".

Proie op

CWin-GRAF Projects) Test

General

Compiler
Debugging
Advanced
Al
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10.6 Pack/Unpack BYTE, WORD, DWORD

Pack Two 8-bit Data into One 16-bit Data

The "MAKEWORD” function can be used to pack 2 Bytes (or USINT) into one WORD (or UINT).

ST Program:

WORD VAL 1 := MAKEWORD (Hi_byte, Lo_byte);

LD/FBD Program:

En  MAKBEMORD Eno En  MAKBEMORD Eno
I G WIORD WAL 1 =128 >

Hi_byte JHI alworo_vaL 1 | > Hi_byte = 0|Hi
\/

Lo_byte Lo ( Lo_byte =125 D
~———————

| WMAKEWORD

Hi byte =128 I: ! @ WORD VAL 1= 32768 >
)

L

Lo Byie=1

To pack 2 SINT into one INT, first, add the "ANY_TO_BYTE()" with the ST syntax to convert SINT into
BYTE and add the "ANY_TO _INT" function to convert the packed WORD into INT type.

/\
En MAKBWORD Eno n ARy _TO_MT  E
O+t
ARy _TO_BYTECSINT _Hi-HI G- Temp _WoRD Temp _WORD 1k G IMT WAL 1

[ERRRRN|

L

b _To_BYTECSIMT _Lo)

Unpack One 16-bit Data to Two 8-bit Data

"HIBYTE" and "LOBYTE" functions can be used to unpack one WORD (or UINT) to 2 BYTEs (or USINT).

ST Program:

Hi_byte := HIBYTE (WORD_VAL_1);
Lo_byte := LOBYTE (WORD_VAL_1);
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LD/FBD Program:

En_ HBEYIE  Eno

[ANENENE]
WORD_vaL_1 i o
En  LOBYTE  Eno

[anEnnng|
WORD_vaL_1 i Ql
WORD VAL 1
WORD WAL 1

En  HEWIE  Eno
Hi_yte CWORD_vAL_1 = 32767 D S (g Hi_byte = 127
En  LOBYTE  Emo
Lo_bwte ¢ (WORD_VAL _1 = 32767 D> T G_\LD_ byte = 255)

HIBYTE

LOBYTE

tel Gy

To unpack one INT to 2 SINTSs, first, add the "ANY_TO_WORD()" with the ST syntax to convert INT into
WORD and add the "ANY_TO_SINT" function to convert the unpacked BYTE into SINT type.

ANY_TO_WORD(INT AL _1)

ANY_TC WORDIMT WAL _1)

En

[

HIEYTE

[nununxn]

Eno

Temp_B%TE Temp_BYTE

En LOBYTE

O

Eno

Temp_BYTE Temp_BYTE

Pack Two 16-bit Data into One 32-bit Data

En

BNY_TO_SIMT  Eno

O+

k]

SINT_Hi

En

i

BNY_TO_SIMT  Eno

O—rde

SINT_Lo

The "MAKEDWORD" function can be used to pack 2 WORDs (or UINT) into one DWORD (or UDINT).

ST Program:

LD/FBD Program:

DWORD_VAL_1 := MAKEDWORD (Hi_word, Lo_word);

En
Hi_weord JHI

Lo

Lo_weord

MAKECWORD Eno

8]

DWMORD_WAL_1

8]

| WAk EDWIOR
=4 c:

=0

Hi word
Lo wiord
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To pack 2 INTs into one DINT, first, add the "ANY_TO_WORD()" with the ST syntax to convert INT to
WORD and add the "ANY_TO_DINT" function to convert the unpacked DWORD into DINT type.

En  MAKEDWORD Eno EX  &MNY_TO_DINT  Bno
=,
AN _TO_WORDIHI_nt) }D @ Temp_CwoRD Temp_DwORD i @ DINT _waL 1
ANY_TO_WORD(L_int)-|L

Unpack One 32-bit Data to Two 16-bit Data

"HIWORD" and "LOWORD" functions can be used to unpack one DWORD (or UDINT) to 2 WORDs (or
UINT).

ST Program:

Hi_word := HIWORD (DWORD_VAL_1);
Lo_word := LOWORD (DWORD_VAL_1);

LD/FBD Program:

En HMYORD Eno

(AENRRNE|
DWWORD_WaL 1 i @l Hi_word

En LCOWORD Eno

o
DaDRD al 1 JIn 2f-Lao_wword
HWWORD
OWoORD WAL 1 i iy Hi word
LOWORD
DWORD WAl 1 il Gy Lo word

To unpack one DINT to 2 INTSs, first, add the "ANY_TO_DWORD()" with the ST syntax to convert DINT to
DWORD and add the "ANY_TO_INT" function to convert the unpacked WORD into INT type.

En HGRD Eno En\__ ANT_TO_NT __Ano
annnnni} O+
AR _TO_DWORDDINT W AL_1) m @l Temp_wORD Temp_WORD i @ -Hi_int
En LOWORD Eno En ERT_TO_INT Eno
oM O
AR _TO_DWORDDINT _aL_13 4 @ Temp_WoORD Temp_WoRD {in o Lo_int
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10.7 Unpack Variable to Byte Array or Pack Byte Array into Variable

The "SerializeOut" function can unpack a Win-GRAF Variable value to a Byte Array (or USINT Array);
The "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 to at least "8".
2. The STRING variable can not be used in the "Serialize" function.

Also, open the "HTML Help" from the menu bar and enter the keyword to search for the relevant

E? HTML Help

NN & o

instructions.

&% Iopics. Hide Locate Refresh Home  Print  Options
Q| Bearch.
Tutorials » Contents @ Favortes
7 About.. Type in the word(s) to seanch for:
Langmage. .. b L
List Topics Display
Select topic: Found: 2
Title Location Rank
Serializeln IEC 61131-3 1
SerializeOut IEC 61131-3 2

If the returned value of SerializeOut() and Serializeln() is "0", which means the storage location is
incorrect or not enough space for the Array data.

Note:
(* Declare TMP_DINT as a DINT,
buf as a BYTE Array, Dim. = 10, Data Type Byte
BOOL, SINT, USINT, BYTE 1

DINT_Val as a DINT,
Word_Val as a WORD,
REAL_Val as a REAL *)

INT, UINT, WORD
DINT, UDINT, DWORD, REAL
LINT, LREAL

I~ N

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 location 2 of the BYTE Array in Little-Endian order. *)

TMP_DINT := SerializeOut (buf, DINT_Val, 2, FALSE) ;

Note: The last parameter "FALSE" means that use Little-Endian ordering (i.e., the low byte is stored at
the start 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 Big-Endian order. *)

TMP_DINT := SerializeOut(buf, Word_Val, 0, TRUE) ;

Note: The last parameter " TRUE " means that use Big-Endian ordering (i.e., the high byte is stored at
the start address).

Example 3
(* To pack the buf[0], buf[1], buf[2], and buf[3] in the Byte Array into one REAL_Val in Little-Endian
order *)

TMP_DINT := Serializeln(buf, REAL_Val, 0, FALSE) ;

Note: The last parameter "FALSE" means that use Little-Endian ordering (i.e., the low byte is stored at
the start address).

Example 4
(* To map one DINT_Val to one REAL_Val in "Little-Endian" order. *)

TMP_DINT :
TMP_DINT :

SerializeOut(buf, DINT_Val, 0, FALSE) ;
Serializeln(buf, REAL _Val, O, FALSE) ;
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10.8 Get/Set the PAC Time

The "TIME_GET" function block can be used to get the current time of a Win-GRAF PAC.
(Refer to Section 2.2.1)

:w: |

Currert time of the...
Year |-PAC _Year

orth |-PAC_honth

Day | PAC Day PAC_XXXX variables are declared as DINT.

ueDiay |FPAC WieekDay

Hour |-PAZ_Haour

Minute |-PAC_Minute

Second|-FPAC_Second

The "TIME_SET" function block can be used to set the current time of a Win-GRAF PAC. First, fill the new

nn nm.n nm.n

time to the variables of "new_Year", "new_Month", "new_Day", "new_WeekDay", "new_Hour",
"new_Minute" and "new_Second", then set the "Set_new_time" to "TRUE" one time.

Zet TRUE to zet nesw time
Set_new_time Inst_TIME_SET
Set  TIME_SET Q) |

newy time far the PAC
new_ear | Year

Set_new_time is declared as new_onth {¥eaty

BOOL and new_xxxx variables
are declared as DINT.

nesee_Day JDay

nesy _Hour JHour

newy _inute hlinute

new _Second 4 Secand

Set TRUE to =&t newy time
Set_new_time
R |
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Chapter 11 Commonly Used Tools and Useful Tips

11.1 Upgrade Win-GRAF Libraries

Download the latest version of Win-GRAF libraries (e.g., "win-graf-lib-x.xx.zip") on the website:
https://www.icpdas.com/en/download/show.php?num=695

ICP DAS Win-GRAF Libraries, including functions, function blocks, and so on, are stored in the “ICP DAS -
XP-WP-VP” and "ICP DAS — RPAC" folders under the “C:\Win-GRAF\DATA\HWDEF” directory.

1. Close all Win-GRAF Workbench windows before upgrading. It is recommended to back up the old
version of libraries to the other folder (e.g., D:\temp\xxx.zip) before deleting the libraries in the
current folder.

2. Copy the new version of “ICP DAS - XP-WP-VP” and "ICP DAS — RPAC" folders to the directory -
“C:\Win-GRAF\DATA\HWDEF” and execute the Win-GRAF Workbench.

\ v 4 CAWin-GRAPDATANHWDEF v | D 2 #E= HWDEF
Advanced Booleans Conversions Files paGetVarl
Arithmetic CAMbus Counters ICP DAS - RPAC PID
Arrays CAMopen DMP3 ICP DAS - XP-WPE-AP Plus!

A Ceerodo oo Pl P Fomm e e 11 d 1 IR AL N, I . (alxlnl

Note:

To know the version number of the Win-GRAF library, open the “ICP DAS - XP-WP-VP” library in the
"Library Manager" (refer to Section 1.2.2) and click "A_Version" on the "I/Os" page and then click
"Description" to check the version number (e.g., "1.07").

File Tools Wizard Help
@ Open Library... \ Open Library

Save Library

|||:P DAS - KPP VP | [ ok

Use in SAMA

_ ICP DAS - RPAC Y Cancel
Exit : P

Ea Library Manager - ICP DAS - X*-\WP-VP

TDDls Wizard Help

Function and FEz  1/02 Profiles  AS- Types

1|[:L ‘i"ersmn {* b o7, . - Identification only. DO N0

Mew. .
rible one serial port to comnect DCOR I."Os *
|E|DIP switch (% 8-Ch IV from the D11:| gwitch of PAC #) Rename...
I AT oL ST . AT P o o 21 ST O ITTIAT T A ITTA1AT O T O T 1AT
Parameters  Description Delete
T —

The version numbeX of the Libray "ICP DAS - XP-WP-VEP" w A Store
This ™R Wersion" is only for identification . Reset Changes
The PRC "s Win-GRAF driver can not recognize ic.
DO NOT connect this "A Version™ in the Win-GRAF project. =

o .
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11.2 Upgrade Win-GRAF Driver

The user can download the latest driver on the website and follow the steps below to update the

firmware. https://www.icpdas.com/en/download/index.php?model=RPAC-2658M

Step 1:
a. Prepare a flash drive.

b. Format your flash drive to FAT32 format.

c. Put patch files on your flash drive.
The file name is patch_vxx.xx.zip.

: patch_v0.11.zip

Step 2:

Plug your flash drive into the USB port of RPAC-2658M and

set the rotary switch to position 4.

icp
DAS
RPAC-2658M

Step 3:

- \¢

Flash Drive

Turn the power on and the firmware update process

will be executed automatically. When the firmware
update is completed, the L1, L2, and L3 LED will be ON.

Format TOSHIBA (H:) =

Capacity:

10,2 GB b
File system
FAT32 (Default) ~

LITES

—

FAT32 (Defaul)
\

Restore device defaults

Yolume label
|TOSHIB.E'.

Format oplions

Quick Format

Close

Position 4
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Step 4:
Power off and unplug your flash drive.

Step5:
Set the rotary switch to position 0 and power on again. The new firmware version will be shown on the
console port or the web page. It means that the firmware update is successful.

Console port:
Refer to Section 13.2 to connect to the PAC by using the SSH tool.

Welcome

Web page:

Login Information

User Account

WG_Mgmt OS Version : [4.1.15+b63f3f5 #32 SMP PREEMPT Thu Sep 24 01:54:50 PDT 2020 |

Information [ APP Version : 10.11 ! [

T WinGRAF Version : V024 20210120 |

- WinGRAF Info : |Project: demo_file1, Extra_port: None, Elapsed time : 0. 0:15: 0 [
Eth1 1P : [192.168.79.11 |
Eth1l Mask : [255.255.0.0 [
Ethl Mac: [00:0D:E0:C0:00:28 l
Eth2 IP : [172.16.255.1 [
Eth2 Mask : [255.255.0.0 |
Eth2 Mac : [00:0D:E0:C0:00:29 [
Eth3 1P : [10.0.255 1 |
Eth3 Mask : [255.255.0.0 [
Eth3 Mac: [00:0D:E0:C0:00:2A | .

AN

Tttp://www.icpdas.com LS
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11.3 Spy List

The Spy List is a monitoring function that enables you to watch Win-GRAF variables at runtime.
Hundreds of variables may be declared in an application. Workbench allows users to add the specified
variable to the Spy List and monitor the current value and status of the variable at runtime.

In online mode, you can write and force variable values in a Spy List to actively influence the PLC
application behavior.

Steps:
1. Right-click on the project name (e.g., "Demo01") and select Insert New Item.

2. Click the Watch category and select the Spy List item, then click Next to the next step.
3. Enter a name (e.g., "NewSpy1") and press OK.

Workspace

e Communication Parameters...

| §3| OnLine
L " Simlste
r"' Monitor MInsertNew Item
g : L DSk Hewi Rakiar Categories: Available Ttems:
= (3 Insert New Program... (Al Py,

g ¢ = lnertHMI Device.. Eﬁ%ﬁ*w
» { 25 Graphics
. Resources
39 [ : Shomuw Embedded HMI &8 soft Scope
: Insext New Item... K Shortcuts
: N Others

NewSpyl ) 77\ \
|

Name

3. )

Description

| Next! ! Cancel I
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4. Double-click "NewSpy1" on the left side to open the window and drag the selected variable you

want to observe into this 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 WK PAC Day DINT L
=1 [ Watch (for debuaging) PAC_Hour ~ 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
=+ NewRecipe] [ REAL_Val INT_Wal INT [0..2]
“Bd NewSpyl ‘ REAL Val REAL [0.3] v
= < | @3l % | >
$g Global defines |4 »| LD1] PAC Time | Variables | NewSpy1 -
5. If the Win-GRAF workbench is connected to the PAC then the current variable values are shown.
File Edit View Insrt Project Tools Window Help
AR B A= T ke T > o A YW e G B e (5 GalAIRUN Pgme nd @
e —— 07X
£ [ Demo01 [RUN] m Name | Value Description | |7 Name | Value | Type | Dim. | Attrib.
[ Exception programs g PAC_Year 2014 Current time of the PAC = {a} Global variables s
- [d Programs PAC_Month 6 PAC_Year 2014  DINT
' “a] PAC_Time [Get /SetP... || 84| PAC_Day 13 PAC_Manth 3 DINT
%3] LD1 (Blinking’) PAC_WeekDay 5 PAC_Day 13 DINT
1+ Watch (for debugging) PAC_Hour 5 PAC_WeekDay & DINT
' &8 Soft Scope PAC_Minute 13 PAC_Hour 5 DINT
rg] NewStructure P&C_Second 0 PAC_Minute 13 DINT
=4 Initial values -1 INT_Val PAC_Second 0 DINT L |
=3 NewRecipel INT_Val[0] 55 INT_Val INT [0..2]
% ‘ INT_vall] 36 REAL_Val REAL  [0.3]
% Binding Configuration [l INT_Val[2] 100 new_Year 0 DINT
3 Global defines - REAL_Val new_Month ] DINT
fay Variables REAL_Val0] 58 new_Day 0 DINT
B Types REAL Val[l] 96 new_Hour 0 DINT
REAL Vall2] 3.2 new_Minute 0 DINT P
REAL_Val[3] 25 “’”"“ o‘“‘““‘"'i n I 5 =
[€ ] LD1] PAC Time | \arisbles | NewSpyl
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11.4 Backup/Restore a Win-GRAF Project

Back up a Win-GRAF Project:

1. Right-click the project name (e.g., "Demo01") and select "Save Project" and then "To Zip".

(3 Progra

- % Ma

2. Specify the location (e.g., D:\Win-GRAF_demo_backup) to save the file and enter the project name

-3 PAC_Til al
- LD (*E

ms

in.E

=]
[

Communication Parameters...

On Line

Simulate

Insert Mew Folder
Insert Mew Program...
Insert HMI Device..
Shortcuts

Inzert Mew ltem...

Also, refer to Win-GRAF

FAQ-003 for the To Disk usage.

Sawve Project
Duplicate Praject...
Print Project...
Project Description...

H | To Disk...

]} TgZip...\q
Eg ToZip and Mail .

To Target...

(e.g., "Demo01_0106"), and then click "Save" to complete the backup.

Save As

Save in: |

1§ Vin-GRAF_demo_backup

¥ 02

g

Cuick access

Desktop

Libraries

=

This PC

@

Metwork

Marme Date maodified
Mo iterns match your search,
£ >
File name: Demal1_07106.zip ) w | Iﬂ
Save as type: Zip file {* zip) v Cancel
Help

o

° [E~

Include referenced library elements

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 147


https://www.icpdas.com/web/product/download/software/development_tool/win-graf/document/faq/faq-003.pdf

Restore a Win-GRAF Project:

Note: Before restoring, click the menu command File - Close Project List to close all projects.

Win-GRAF - DemoD1

File Bdit WYiew Insert Project Tools Window Help

] Mew Project List...

Open Project List 3
Save Project List »
T Close Project List w
AN

1. Click the menu command "File - Add Existing Project - From Zip", select the project name (e.g.,
"Demo01_0106"), and click "Open" to complete the restoring.

@im Tools  Window Help

] Mew Project List... Also, refer to Win-GRAF FAQ-003
Open Project List » ! for the From Disk usage.
E_l Add Mew Project...

| Add Existing Project &) From Disk...
|@] From Zip... |

Print Setup...

1 C:A\Win-GRAF\Project=\ i

Look in: | | | WinGRAF_demo_backup v| @ @ @

* . & DemoD1_0106.zip \

Quick access

Win-GRAF - Demo01_0106
File Edit View Insert Project Tools Window Help
dld gl X o] o5 Hate dE e B EA

No selection!

: ....... |2j Main
El-- E Watch (for debugging)
-8 Soft Scope

------- # Initial values

------- %% Binding Configuration
'''''' 79 Global defines

------- fal Variables

....... B TYPES
-3 (All Projects)

[4[*] Build" Crossreferences | Runtime | Callstack | Breshpoints | Dinitalssmpinatrace | Promet | HMI|  Codet
Ready Offline 192.168.79.99:502 0,0 0x0 0,0
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11.5 Soft Reboot on the PAC

In some cases, the user may want to reboot the PAC by using the software way. Win-GRAF provides the
"PAC_Reboot" function for users to restart the PAC automatically.

Note:
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 with an initial value "FALSE" and
"TMP_BOOL" is declared as BOOL *)
(* ONLY when "reset_PAC" is set to "TRUE", the PAC will reboot *)

if reset_PAC then

et PaC e
reset_PAC := FALSE ; iy PAC REROOT I
TMP_BOOL := PAC_Reboot(); reset_PAC
R

end_if ;

Dangerous Coding:

(* "TMP_BOOL" is declared as BOOL *)
(* Dangerous! This code below will cause the PAC to restart repeatedly. *)

TMP_BOOL := PAC_Reboot() ;

If the PAC keeps rebooting, simply Set the rotary switch of the PAC to "1" (i.e., Safe mode) and reboot.
After that, download the project again and Set the rotary switch of the PAC to "0" (i.e., Normal mode).
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11.6 Using ST Syntax in an LD and FBD Program

Win-GRAF Workbench allows users to use a simple ST syntax in the LD or FBD program to facilitate
programming. First, click the menu command Project - Settings and click Runtime and then set the
"Complex variables in a separate segment" to "Yes".

I Win-GRAF - Test

File Edit View Insert BEmEEs Tool: Window Help

S WA= S ' Build &1 Projects F?
Workspace Clean L1 Projects
Jl Test ¥5 | Download ATl Projects
[ Exception pro -
settings. .
[~ Proararmsz \
C:1Win-GRAFProjects! Test
eneral N arne | alue
L EE Runtime sugtem Little endian
Compiler -
Debugging W Cucle time 1]
Advanced (@5 Code Generation Release
(Al % Exchange 10z while stepping Tez
# Support variables locking Mo
[ [il. Complex wariables in a separate zegment Yes ]
Example:
LD Program:
Using division (REAL_VAL/25.5).
Boal_1
En = ] I
( REAL_VALES.S_@
789402

FBD Program:
Call a function "ANY_TO_BYTE()" to convert the type from "SINT" to "BYTE".

mMAKEWORD
AMY_TO_BYTE(SINT _Hiy  +4-RHI cl— WORD WAL 1
Lo hyte Lo
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11.7 Apply a Recipe on the PAC

For some applications, it needs to change the configuration of the product in the Recipe to meet the
requirement of the different manufacturing processes. The user can assign the required variables and
values for each product. Next time when producing the other product, the user can choose the desired
product configuration to apply to the PAC.

Follow the steps below:

1. Create a Recipe. Right-click the project name and select Insert New Item. Click the Watch/ Recipe

item and click Next, then enter a name (e.g., "NewRecipel") and click OK.

m Insert New Item
S b Communication Paramety - categories: Available Ttems:
S | OnLine (Al &5
g b | i vlate Programs .
: 1
=N - Resources S
W Embedded HMI &% Soft Scope
d Shortcuts
4 3 [nsert New Folder Others
é‘g :; | Insext New Program...
$q G Insert HMI Device. ..
A Vi Shorteuts
@ nsert New Item. . \

Properties

Mame

Description i

( Nextk][ Cancel ]
AN

[ oK W\ ][ Cancel ]
N\

2. Assign the variables. Double-click NewRecipel in the Workspace to open the window and drag all
needed variables into it.

Newecipet.ep R
- Test .Ej Name | Value T MName | Type | Dim. | At
& | Exception programs 24 “Water =| ﬁﬁ Global variables ~

[+ Programs - Soft_Flour \iater DINT
2 FBD1 =% Stong_Flow Soft_Flour  DINT 3

] Main = saadol W Strong_Flour  DINT

s1] 5T1 [*Data Conversi... B Cream S < Salad_oil DINT

][ Watch [for debugaing) ¥ Eag So P Cream DINT

&8 Soft Scope Cook_time So 7 | Egg DINT

=4 Initial values B3 Plain_Flour S~a e “ Cook_time TIME

“13 |t Lemon_Juice Plain_Flour  DINT

63 NewSpyl |— Suger Leman_dJuice DINT
% Binding Configuratio B+ Suger DINT v
29 Global defines 7 < | =

2} Variables 2_‘;[ \éiiébles{ | MNewRecipel. : i
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3. Configure the Recipe. Click the Insert Column button to add a column and enter a name.

Double-click the blank cell to enter a value and press the Enter key.

HewRecipel.rcp *

-2 Yame Caramel Pudding Lemon%ﬂding Pie ;'? MName | Type
‘ Water 125 125 = fa} Global variables A
| Soft_Flour 50 5 | Enter a name. | Water DINT
| E Strong_Flour 50 50 Soft_Flour DINT
B2 Salad_oil 35 0 Strong_Flour  DINT
3 B Cream 40 40 Salad_oil DINT
| g Eag 180 180 Cream DINT
‘ Cook_time TH30M TH25M Egg DINT
1= Plain_Flour 0 0 Cook_time TIME
=2 Lemon_Juice 0 5 Plain_Flour  DINT
— Suger 100 25 Lemon_Juice DINT
B sat 2 %, 1 Suger DINT
Double-click the cell to enter | =2t DINT i
= S— - a value and press Enter. k| X
l 4 ] ‘fariables | NewRecipel.

7 Name

| Value

£l {2} Global variables

Water
Soft_Flour
Strong_Flour
Salad_oil
Cream

Egy
Cook_time
Plain_Flour
Lemon_Juice

0

0

0

0

0

0
t#0s

0
0

[€

4. Apply the Recipe. Download the project to the PAC and you can see all values are "0". Choose the
desired product name and click the "Send Recipe" button to apply the configurations to the PAC.
b = & Ga @ X =X
Workspace
= [> Test [RUN] | =4 Name
& [ Exception programs fé W ater
[=- [ Programs = Soft_Flour
= FED1 :53 Strong_Flour
6] Main B Salad ol
s1] §T1 (*Data Conversi... a Cream
[=1-- [ Watch [for debugging) Q Eag
B8 Soft Scope Cook_time
=4 Initial values E' Plain_Flour
4 NewRecipel : Lemon_Juice
o & NewSpyl [ ger
; %4 Binding Configurati B+ Salt. 0o __________________
39 Global defines .[T;lvble_i_‘ NewRecipel

O0O00 HewRecipel.rcp

g Mame | Yalue | Caramel Pudding | Lemon Pudding Pie
a W' ater 125 125 125
o Soft_Flour a0 a0 a0
=3 Stona Flour | 50 50 50
B Salad_oil 3h i 1]
E Cream 40 40 40
g Eagg 180 180 180
Cook_time HH30m TH30M TH25M
E Plairn_Flaur I} 1] 1]
== Lemon_Juice | 0 1] ]
® Suger 100 100 25
B Sal 2 2 1
L J
|{ * | \-“ariables/l Hew Recipe1

Note: Also, refer to Chapter 6 to use Retain Variables to ensure that all values will not disappear

due to an

unexpected power cut.
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11.8 Functions and Function Blocks Supported by Win-GRAF PACs

There are many functions and function blocks listed in the Win-GRAF Block pane, but some of them are
not supported by Win-GRAF PACs. The section describes how to tell which ones are supported or not.

For easy to view all functions and FBs, expand the All folder in the Blocks pane in any program.

Workspace

B _Il Demo01 3
L] Exception programs
£ Programs 1
B PAC_Time (*Gelgg,..

“B) LD1 (*Blinking*) =
B[ Watch (for debugging)

-8 Soft Scope
- 4 Initial values i
- ] NewRecipe01
Y Binding Configuration N
30 Global defines

etcurrentti...

- fat Variables + |
------- 3 (All Projects) -
HICH
N«
«[+] PAC Time LD

En TIME_GET Eno

Year|-PAC_Year

Maonth} FAC_Month

Hour| FAC_Hour

Minute | FAC_Minute

A Mame

| Type

Currenttime of th...

pos

+ 0+ N4+ N N+ N N+
WM MW MW MW Eh KW M

n

Follow the steps below to upload the configuration file from PAC:

_1 PAC Time [*Get / Set P/ ~
B fat Global variables w

>

i-81*Boolean AND...
* (*Multiply*®)

e +(*Addition®)
Dyl PAC_WeekD: - (*Subtraction*)
- ee Cl
e ! / (*Divide®)

1 (*copy (1 gain)*)
< (*Less than¥)
<= (*Less or equa...

w <> (*ls not equal®)
> <w--st Define | ENUM

1. Make sure the PAC is powered on and on the same network segment as the Win-GRAF/PC.

2. Right-click the Win-GRAF project name and select "Configuration", and then click the "Upload"

button on the "Select" page to open the settings window.

Workspace

'PAC_Time
o= I3

Right-click

prameters...

1 Proar.
“E F A
3] L s

L Watc
& s

On Line
Stmulate

}i_lj Eemowve Project
w=| - Liock Project
Cucle. .

Cu:un.t_“igumﬁnn...\
Libraries...

Euild Project
Clean Froject

e
i

&,

RPAC-2658M User Manual,

Configurations

( Select Desc:'iptinn Datatypes Standard OEM

Configurations

QK \ Cancel
N

Impart

Remove

Help
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3. Setor choose an IP address of the PAC and click the "OK" button to start uploading. By default, the
configuration file will be stored in the C:\Win-GRAF\DATA\CONFIG folder. Simply enter a file name
(e.g., "vp_fbs.cfg") and click the "Save" button.

Communication Settings

T5 Runtime

192.168.79.101:502

Set

132.168.71.17:502

1592.168.79.99:502

Iploading runtime configuration...

Pleaze wait.

1 CAWin-GRAPDATANCOMFIG (@] 2 Search CONFIG
Organize * Mew folder == - 9
AUTOMATION & Mame Date modified ~
Bitrmap
Mo iterns match your search.
CONFIG v
. L 4 >
T —

File name|vp_fbs.cfg )

S———
Save as type | Configuration files (*.cfg)

» Hide Folders

4. The file name will be displayed in the Configurations window, click OK to exit. Then, check the Blocks
pane again, the functions and FBs marked in red are not supported by Win-GRAF PAC.

Configurations

Select  Descrption Datatypes Standard OQOEM

Corfigurations
db —

Remove

QK \ Cancel Help

ANY_TO_STRING ... »
ANY_TO_TIME (*...
ANY_TO_UDINT {...
ANY_TO_UINT (*...
ANY_TO_ULINT (...
ANY_TO_USINT {...
1F APPLYRECIPECOL...
1+ ARCOUNT (*Coun...
1}t ARCREATE (*Crea...
TF ARFILL (*Fill an ar..
TF ARFIND (*Search ...
TF ARMAX (*Get max..
TF ARMIN [*Get min...
TF ARRAYTOSTRING ...
TF ARRAYTOSTRING...
TF ARRAYTOSTRING...
IF ARRAYTOSTRING...
IF ARRAYTOSTRING...
1t ARRAYTOSTRINGU
1} ARREAD [*Read f...

SORT (*Sort it... v
B Soviist | Define | ENUM

n+ n+ n+ n+ u+ n+
R R A A A
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11.9 Upload the Win-GRAF Source Code

For some reason like to prevent the source code from being lost or an incomplete code was handed
over by a previous worker, so it is necessary to upload the source code from the PAC to PC.

Otherwise, the user needs to enable the Download Procedure function and download the project to the
PAC once. Next time, the Win-GRAF project can be uploaded with the source code.

Enable the Download Procedure function:

1. Click the menu command Project - Settings to open the settings window.
2. Double-click the Download procedure in the Debugging setting and check the "Send source code for

later project upload" box, and then click OK.

"8 Win-GRAF - Test

File Edit View Insert B#imas Tool: Window Help
S HHx S 5 Euild 411 Frojects E7?
Workspace Clean A1l Projects
T Test ¥= | Downlad A1l Projects
----- 1 Exception pro -
i Sethings...
[=]-- 1 Programs

C:\Win-GRAF\ProjectsiTest

Name

| Value |

¢ Communication parameters

Download

Items to be downloaded:
hpplcaioncodey |
Add...
Notice:

When the function is enabled, the source code
can be downloaded to the PAC. Also, anyone
can get your source code from this PAC.

I’d

[ [V]iSend source code for later project upload

4 Download procedure )
TT=T Blways Star swnulston mcold St mode o
W Cycle time in microseconds during debug No

192.168.71.19:502

ation Yes

pplication code Yes

t Change Yes

iables loaded Yes
No
Edi...

be sent to the runtime during

3. Click the menu command Project - Build All Projects to compile the project and download it to the
PAC. The source code will be stored in /Systen_Disk/Win-GRAF/t5.upl on the PAC. The file size
varies depending on the content of the project. When the project becomes large and complex, the
file size may reach several hundred K Bytes or even more than 1 MB.
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Upload the Source Code from the PAC:
First, click the menu command File - Close Project List to close all Win-GRAF projects.

4. Click the menu commands File - Add Existing Project - From Target and choose (or set) the PAC’s
IP address, and then set a project name (e.g., "UPL_project1"). Finally, click "OK" to start uploading.

iew Tools Window Help

Rl

New Project List... l *2 L B Mg ) B
Open Project List > |
| KoaTew Popet. |
| Add Existing Project W | | @j FromDisk.
Print Setup. . N &) FromZip...
- |""‘ |
1 C:\Win-GRAFProjects\Test w5l . Fuom Target.. W
2 CAWin-
Satings
15 Runtime « | 192.168.71.19:502 w &[] e
Pathnames choose (or set)
Destination folder : | C:\Win-GRAF\Projects vll Browse... |
Name: UPL_proiecﬂ) |

5. After uploading, click the "OK" button to open the Win-GRAF project automatically.

Open project from target

From: 192.168.71.19:502/5.upl
To: CADDCUME™1M anice\LOCALS ~1\Temp'ZIP103.tmp

[.HlﬂlﬂlHﬂﬂﬂﬂﬂﬂlﬂlﬂﬂﬂﬂﬂlﬂlﬂlﬂﬂ!H!lﬂlﬂﬂﬂlﬂlﬂﬂ]

100%

{7} Win-GRAF - UPL_projectl
File Edit View Insert Project Tools Window Help
AN W AN W NRETW W oo o B il Ne AR & A

Worksnasz ' Ho selection! | ] X‘
UPL_project]

= [ Program
- @) FBD1
3€] Main
51 ST1 (*Data Conversi..
[ Watch (for debuaging)
=4 Initial values
=4 NewRecipel
%3 Binding Configuration
- 3 Global defines
1 ﬁ Variables
B Types |4 »| Build Crossreferences | Runtime | Callstack | Breakpoints | Diaitalsa
IReady my1 OffLine 192.168.71.19;502
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11.10 Set Up the PAC Password

To prevent the PAC from being maliciously changed or stopped by a connected PC while running an
important program, you can set a password for the PAC to forbid unauthorized operation.

1. Click the menu command Project - Settings to open the settings window.
2. Double-click Runtime password in the Compiler setting to set a password and click "OK".

Win-GRAF - Test

File Edit View Insert BEWEEY Tool: Window Help

= =R S A Build All Projects Fr
Workspace Clean A1 Projects

B Test ¥ | Doynload All Frojects...

----- [ Exception pro S -
: Sethings...
[ Proarams \

D
e = nE m

C:\Win-GRAF\Projects!Test

| General Name Password m
( % Check array bounds at runtime
- i Allocate status flags for variables with e ]
Advanced Embed symbols of all variables SR
(Al ’ ‘ Cancel

Keep case of embedded symbols

Check multiple calls ta FB instances ew nassword: _
Check duplicated profiles @‘ |

Enable forcing of initial values during dg

3 Update extermn POUs before build
1l Use global definition of extern POUs No

b8 Buntime password
"C" C post compiling
@ Post build actions

RERRRR

v
If defined and not "0", this password will be asked at any connection

to the runtime,

3. Click the menu command Project - Build All Projects to compile the project and download it to the
PAC. Next time, the user needs to enter the password after clicking the "On Line" button.

Note:
Remember the password after enabling the function or Win-GRAF cannot connect to the PAC.
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The Only Solution:

Set the rotary switch of the PAC to "1" (i.e., Safe mode) and reboot. After that, download the project
again and Set the rotary switch of the PAC to "0" (i.e., Normal mode).

Position O

ISR UE &R AA
0 Normal Mode
1 Do not perform the user’s application
2 LAN1: DHCP Mode

LAN1: Static IP Mode
3 IP: 192.168.255.1
Mask: 255.255.0.0

4 Firmware Update Mode
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11.11 Using Function or Function Block in the ST Program

It is easy to use a Function in the ST program, simply call the Function and assign the corresponding
parameters. The example below will open the COM1 at the beginning and then send a "Hello’ string
through the COM1 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(1) = FALSE THEN
TMP_BOO := COM_open (1, '19200,N,8,1') ;

END_IF;

IF TMR1 >= T#5s THEN
TMR1 := TH#Os ;
COM_send_str (1, 'Hello:’);

END_IF;

To use a Function Block in the ST program, you must declare an FB instance variable in the Variables
window. After that, the usage is similar to the Function as follows:

For example, unpack one Byte to 8 Booleans.

1. Declare the "MyUnpack" as a "UNPACK8" (FB) variable and "IN" as a "BYTE" variable.

Variables | HI /1.4

¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | U.. © | Tag | Description
SEAlGiobal variables ... [
IN BYTE O 3
MyUnpack UNPACKS
< >

2. Edit an ST program.

MyUnpack(IN) ;

QO := MyUnpack.Q0;
Q1 := 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 Protect Your Win-GRAF Program to Avoid Unauthorized Use

When you finish developing a Win-GRAF application and prepare to deliver it to the customer, please
think that your application on the PAC may be copied into another PAC with the same model by a

third-party?! Be aware! Someone else may steal your hard outcome! The following provides a simple
and easy way to protect your application.

Note:

If you give the source code of a Win-GRAF application to someone, then sorry, the following method
cannot protect your program. Anyone who got the source code can modify the code and apply it to
another PAC.

Each ICP DAS Win-GRAF PAC has a unique 64-bit serial number that can be used to combine with the
custom algorithm to generate a password. Also, you can add the validation method to the project.
When the project is downloaded to the PAC, it will check if the password is correct. If it is incorrect,
the program will not be executed.

Description of demo programs:

1) "demo_passwd": Used to generate a password and save it as a file in the PAC.
2) "demo_my_ap": The project with the password verification function to give to the customer.

The user needs to download the "demo_passwd" project to the PAC and run it once to generate a
unique password. Then, download the "demo_my_ap" project to the same PAC. After that, even if the
Win-GRAF project is copied to the other PAC with the same model, it will not work due to the password
validation failure.

Download the demo program (demo_passwd.zip and demo_my_ap.zip) on the website. Click the menu

commands "File - Add Existing Project - From Zip..." in the Workbench to open the project.

Win-GRAF - demo_passwd
File Edit View Insert Project Tools Window Help

Sn= BEAR=1S = = | 25 i & % € 4 B o & %Al
m—
=] demo_passwd - INIT is declareds as BOOL and has initial walue TRUE. *) & |5F Name | Tupe
[ J Exception programs 2 ) ) )
[ Prosss (* operations in the first PAC cycle *) % Global variabl
Tew  if  INIT then INIT BOOL
I WatehtortRbugging) || = INIT := FALSE ; (* Ho more firet cycle *) NO_O  DINT
&% Soft Scope o NO 1 DINT
= Initial values (* get the hardware serial number =) NO_2 DINT
&4 NewSpyl bl PAC_SMN({ MNo_0, MNo_1, No_2, No_3, No_4, No_5, No_A/, No_7) NO 3 ® NINT
%3 Binding Configuration >
39 Global defines {* Please use your own algorithm to generate a password.
34 Variables = This exzample generate only one password. ¥You may chang
B Types B >| Variables Area
3 (All Projects) Build
4] *| Build Cross references Ereakpoints Digital sampling trace Frompt | HMI Code Checker
Ready ( offline 192.158.255.1:502 ) Al o0 81x 18 0,0 100% &4
v
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Win-GRAF Project: "demo_passwd"

First, using the "PAC_SN" function to read the serial number of the PAC and add the custom algorithm
to generate a password, and then store the password in a file. The user can specify the file location.

Variable Declaration:

R
54 demo_passwd 7 Name | Type | Dim. | Attib. | Syb. | Initvalue | User... | Tag | Description

1+ [ Exception programs B 3 e e, R

£ Programs INIT BOOL [0 TRUE init as TRUE

“&1] Main NO_D DINT O 8-byte hardware serial number
£ [ Watch (for debugging) NO_1 DINT O
“ 8 Soft Scope NO_2 DINT O

o 24 Initial values NO_3 DINT O

o 7Bd NewSpyl NO_4 DINT O =

%3 Binding Configuration NO 5 DINT O

T GlobaT detime NO B DINT O

j NO_7 DINT O

L. B Types password DINT | v

£ | >
[¢ %] Main]| Newspvi | Variables,

ST Program - Main:

(* This "demo_passwd" project will generate a password by the 8-Byte Serial Number of the PAC
and save it in the /System_disk/Win-GRAF/my_product.pwd on 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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Win-GRAF Project: "demo_my_ap"
First, using the same way as described before to generate a password and compare the password that is
stored in the file on the PAC. If the password is incorrect, quit the whole program.

Workspace Main %X
-y demo_my_ap ‘1_—,, A7 Name | Type | O
71 Exception programs ‘a. (* operations in the first PAC cycle ¥#) | =] ﬁGIobal variables A
[r 1 Progiams |t CINIT. chen INIT BOOL
e | | NOD DINT F
3 INIT := FALSE ; (* No more first cycle * = | =
%3 LD2 3 : el NO_1 DINT
D [ Watch (for debuggi... }.; {* get the hardware serial nwmber *) NO_2 DINT 3
[ Soft Scope E— PAC_SN( No_0, No_1, No_2, No_3, No_4, No_5, No_6, No_ & i NINT e
=4 Initial values Ih!’ L —
% NewSpyl ‘f {* Please use your own algorithm for the PAC password e 1) ~
%4 Binding Configurati... PAC password:= (No O * No_ 1) + (No_2 * 12345) + No_3 & (Project) |
39 Global defines {No_4 * No_5) + No_6 + No_7 z||® 0 Advanced <
o — @A Arithmahic —
G Varobles | Wm0 2| |[# %] Brocks " M
Frithvmes [0 Main, ‘o2 Newsowt
Note: Refer to Section 2.1.2 to arrange programs in the execution order.
Variable Declaration:
Workspace | variables WX
- J demo_my_ap ¥ Name | Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
& 1 Exception programs ERA] Global variables
[+ Programs INIT BOOL [0 TRUE init as TRUE
751 Main NO_O DINT O 8-byte hardware serial number
“4 LD2 NO_1 DINT O
[ Watch (for debuggi.. NO_2 DINT O
B8 Soft Scope NO_3 DINT O
=4 Initial values NO_4 DINT O
o “%g NewSpyl NO_5 DINT O
: %3 Binding Configurati.. NO_B DINT O
1o Blabaldafiges || nNo7 DINT ]
password DINT O
EE=Top 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 O b

£ J %
L( )] Mainri LDZE NewSpyl | Variables

ST Program - Main:

(* This "demo_my_ap" example can read the password in the /System_disk/Win-GRAF/
my_product.pwd on 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“ which means the password is incorrect, it will quit the program. The
program can be executed only when the password is correct so that protects your application from
unauthorized use by others.

TRLE: QI F Al SF: fail .
password_ok There is only one "LD2" program
i RETURMN

in this project. The user must add
for demo purpose onl... .
fEDﬁ' a line of "password_ok" code for
RUN BLNK @ | each program.

m LEDZ

T#1s |CYCLE |
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Chapter 12  Description of Win-GRAF Demo Projects

The user can download Win-GRAF demo programs on the website:

Follow the steps below to execute the demo program:

1. Click the menu commands "File - Close Project List" to close all open projects.

2. Click the menu command "File - Add Existing Project - From Zip" to restore a demo program
(e.g., "demo_tmrl.zip"). Also, refer to Section 11.4 to back up or restore the project.

3. Right-click the project name and select "Communication Parameters" to set the IP address of a PAC.

4. Click the menu command "Project - On Line" to download the project to the PAC.
(Refer to Section2.3.4).

m Win-GRAF - demo_tmrl

Type
: — _] Main N
£l Programs 3 e 175 Runtime v = &} Global variables
“&1) Main - = START tmr  BOOL
., W for g (| 2| 1321687119502 |[.] STOP_tmr  BOOL
¥ Soft Scope o e ‘ OS2 RESET tmr BOOL
=4 Initial values = |+ Ser ST 1192:153}1‘1‘33502 LED1 BOOL
64 NewSpyl (oI & - Y>3 I 152165 71 15:502 | | LED2 BOOL v
% Binding Configuration STOP_trf -
39 Global defines tStop(T The variable area ]l
(2} Variables end if ; N ~
g 4 i,’__l”én:c;cs_ Soviist | Define | ENUF
Build » ! X
4 : Build Cross references | Runtime Call stack |  Breakpoi 1 Diaital = ling trace ] Frompt [ HMI 7
Ready OffLine 192.168.71,18:502 A  Ini, chi 0x1 Lnt,Cht 100%

Before downloading the demo program to the PAC, make sure these settings are correct:

1. Win-GRAF communication IP, Modbus TCP Slave IP.
Default IP addresses of RPAC - LAN1: 192.168.255.1, LAN2: 172.16.255.1, LAN3: 10.0.255.1

2. The setting of COM port or baud rate.
COM1: RS-232, COM2: RS-485, COM3: RS-422

3. File location (e.g., /mnt/microSD/ or /System_Disk/Win-GRAF/).

Users can refer to Section 12.1 to modify parameters properly in the following window.

“H] Main LD Program {ll | 1/0 Boards
&1l Main ST Program o I/O Drivers
fat Variables Variables %3 | Binding
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12.1 The List of Demo Programs

Follow the steps as noted above to restore the demo program to the Win-GRAF Workbench.

File Name Description Chapter
win-graf-linux-demo-all.zip : Download all Win-GRAF demo programs. (674 KB)
Connect the remote ET-7060 Ethernet 1/O module.

7 5.2.2
demo_et7060 I/O Drivers: Modbus Slave IP (10.0.255.2:502) —
Connect the remote ET-7018Z Ethernet I/O module.
demo_et7018z 1/O Drivers: Modbus Slave IP (10.0.255.2:502) 2:2.3

To access multiple Modbus RTU Slave via tGW-700 Gateway
demo_tgw725 I/O Drivers: Modbus Slave IP (Port1): 10.0.255.2:502 5.4
Modbus Slave IP (Port2): 10.0.255.2:503
demo_retain Use retain variables to store last data before a PAC power failure. 6.1
Store retain data to afile.
demo_wp5_retain Variables: File_Path1 ('/System_Disk/Win-GRAF/retain_real.txt') 6.2
Variables: File_Path2 ('/System_Disk/Win-GRAF/retain_other.txt')
. Exchange data between PACs (Data Binding)
demo_binding Binding: Exern (192.168.255.1/10.0.255.1) z
Remote DCON 1/0 Module (8.2.1 ~ 8.2.8)
1/0 Boards: DCON (Port = 2, Baud rate = 9600)
Connect the remote 1-7065 1/0O module.
demo_d_7065 Function Block: D_7065 (Port = 2, Address = 2) 8.2.1
Connect the remote 1-7018Z 1/0 module.
701 2.2
demo_d_7018z Function Block: D_7018Z (Port = 2, Address = 3) 8.2.2
Connect the remote 1-7083 1/0 module.
7 2.
demo_d_7083 Function Block: D_7083 (Port = 2, Address = 4) 8.2.3
Connect the remote 1-87084W module to measure frequency.
d d 87084 f 8.24
emo_d_ = Function Block: D_7084_FREQ (Port = 2, Address = 5) I
demo_d_87084 c4 Connect the remote 1-87084W module to measure the Counter. 825
Function Block: D_7084 CNT4 (Port = 2, Address = 5)
demo_d_87084_c8 Function Block: D_7084 CNT8 (Port = 2, Address = 5) 8.2.6
Connect the remote DL-100T485 (temperature/humidity) module.
demo_dl_100T485 Function Block: DL_100T485 (Port = 2, Address = 1) 8.2.7
dmeo, gps721 Connect the remote GPS-721 GPS Receiver module 8.8

Function Block: D_GPS721 (Port = 2, Address = 1)

demo_my_ap

demo_passwd

Protect your Win-GRAF program and avoid being embezzled.
Main (ST): file_name ('/System_Disk/Win-GRAF/my_product.pwd')

demo_tmrl Use the "tStart" and the "tStop" functions to operate the Timer.
demo_tmr2 To do periodic operations for the Timer.
demo_tmr3 To do periodic operations more accurately for the Timer.

(RN [ EEN [N

NN s
NSNS e |
NN [~ | IN
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Send a string by the COM Port.

t1 12.3.1
demo_com_por Variables: Port_number (1: RS-232), Main (ST): '9600,N,8,1’ E—
Request/answer the device by the COM Port.
demo_com_port2 Variables: Port_number (2: RS-485), Main (SFC): '9600,N,8,1’ 12.3.2
demo com bort3 Wait for data coming from the remote device to the COM Port. 1233
—com_p Variables: Port_number (2: RS-485), Main (ST): '9600,N,8,1’ E—
Report data periodically to the remote device by the COM Port.
4 12.34
demo_com_port Variables: Port_number (2: RS-485), Main (SFC): '19200,E,8,2’
Write data to a file on the PAC.
d filel 12.4.1
emo_fiie Main (ST): '/System_Disk/Real_datal.txt' I
Read data from a file on the PAC.
file2 12.4.2
demo_file Variables: File_path ('/System_Disk/Real_data2.txt')
Data Logging
d datal 12.4.
emo_datalos Main (ST): /mnt/microSD/yyyy-mm/yyyy-mm-dd.csv 3
demo_vb03
Use the C program to read/write Win-GRAF variables. 13
demo_vb04
<> Redundant System.
i_redundancy: Active_IP =192.168.71.37, Mask=255.255.0.0
Fixed LAN2 IP: 199.193.195.17 (Main)/ 199.193.195.9 (Backup)
Custom security mechanism: Refer to the RDN_control program
Function Block:
D_87064 * D_87018Z * D_7065 (Port =2, Address=2 ~ 3 ~ 4)
demo_rdn_1
- - I/O Boards:
DCON (Baud rate =9600) * i_redundancy  i_redundancy_rs485 14
demo_rdn_2 I/O Boards: i_redundancy
LAN3, ET-7050
demo_rdn_3 I/O Drivers: Modbus Slave IP (10.0.255.1:502)
I/O Boards: i_redundancy
LAN3, iDCS-8830
demo_rdn_4 I/O Drivers: Modbus Slave IP (10.0.79.200/10.0.79.201)
I/O Boards: i_redundancy
Schedule control.
demo_schedule I/O Boards: Schedule (Password: 0) 15
Binding: Control Variables (ID: 5001 to 5030)
Use the 2G/3G GSM Modem to send/receive the SMS message.
demo_sms . . \ 16
- Variables: Phone_Nb (‘0900629879') =
Enable a serial port for connecting the Win-GRAF Workbench.
demo_extra_port Variables: filel_name ('/System_Disk/Win-GRAF/Extra_Ports.txt') C
ST1 (ST): 'COM2:115200,N,8,1'
demo_pid_simple The PID and regulator applications. -
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12.2 Timer Operations

12.2.1 Start, Stop and Reset the Timer

Open the project ("demo_tmrl.zip") and view variables in the variable area. Refer to Chapter 12.

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 THO0s *)
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

Open the project ("demo_tmr2.zip") and view variables in the variable area. Refer to Chapter 12.

In this example, using both the "BLINK" function and the "F_TRIG" function block generates a pulse
TRUE at specific intervals. It can be applied to periodic operations.

LD Program:
RUM  BLIMK ook F TRIG =] |
It \
T#2S J oy CLE Type: BOOL
ST Program:

IF pulsel THEN
(* do periodic operations here *)

END_IF;

The LD program above can be used to generate a pulse TRUE every two seconds. But, this method has a
drawback:

Pulsel

A

\ 4
A
v

2 Sec 2 Sec

When the time interval is shorter (e.g., less than 100 ms) or the PAC Cycle Time is larger (e.g., 20 to 50
ms, typically 3 to 15 ms), then the operating time will be inaccurate. For example, set it to execute the
operation every 40 ms, as compared to 2 seconds or 250 ms, the interval time of 40 ms is very close to

the PAC Cycle Time. Using this way is easy to accumulate the output delay time and the operating time
finally becomes inaccurate.

Delay
PAC Cycle Time

| .

— —— —>
40ms 40 ms

pluse

To improve the situation, the following method of coding will be more accurate:
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Open the project ("demo_tmr3.zip") and view variables in the variable area. Refer to Chapter 12.

ST Program:

(* Declare “INIT” as BOOL and has initial value TRUE

Declare “TMR1”, “TMR1_next” as TIME *)

IF INIT THEN
INIT := FALSE;
TMR1 := THOs ;
TMR1_next := TMR1 + TH50 ms;
TSTART (TMR1);

END_IF;

IF TMR1 >= TMR1_next THEN

IF TMR1 > T#10h THEN

When the timer reach T#23h59m59s999ms,
the value will overflow. Therefore, reset it
automatically to "0" after 10 or 18 hours.

TMR1 := TH#Os; <
TMR1_next := T#O0s ;
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 a steady signal that remains "ON" for a specified time.

IM_1 ouT_1

PT: Programmed Time
ET: Elapsed Time

In the example, the function can detect a signal that remains "ON" for at least 2 seconds.

ON ON
2 sec H H 2 sec
IN_1 < > < >
1 ON 1 ON 1

ouT_1

"TOF" function block can detect a steady signal that remains "OFF" for a specified time.

M _1 Inst_TOF ’ OUT 1
I TOF Q

PT: Programmed Time
ET: Elapsed Time

In the example, the function can detect a signal that remains "OFF" for at least 3 seconds.

OFF u OFF ‘ ‘ ‘ \ OFF
IN_1
1 t

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 a specified time after it is triggered (i.e., from OFF to
ON).

Ir_1 QuT_1

PT: Programmed Time
ET: Elapsed Time

In the example, when the IN_1 is ON, it will keep outputting an "ON" signal in 10 seconds.

A
\ 4

A
A4

A
v

10 sec 10 sec 10 sec

ON ON ON

s __ I i
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12.3 Operations of Serial Port Communication

Serial communication is often used either to control or to receive data, the user can use the following
functions to directly perform specified operations to the serial port (e.g., RS-232, RS-485, or RS-422).

Functions Description
COM_open Open a serial port.
COM_close Close a serial port.
COM_clear Clear the input buffer of a serial port.
COM _test Test if any Byte data received by a serial port?
COM_send Send Byte data to a serial port.
COM_send_str Send String data to a serial port.
COM._ recv SRaevceeitvheelr?:/tissadsjfeferr:r;;he input buffer of a serial port and
COM_status Get the current status of a serial port.

Refer to Section 1.2.3 to open the Library Manager and look up the description of functions.

Library Manager - ICP DAS - XP-WP-¥P - |[B]X]

File Wizard Help

Function and FBs )/0s | Profiles | A5+ | Types |

3COM_clear (* Clear the input buffer of a serial COM port %) Al
#EICOM _close (* Clos a serial COM port ¥)
ECOM_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 acray *)
EICOM _send (* Command a serisal COM port to send 1 ~ 500 bytes ¥)

ECOM_send_str (* Command a serial COM port to send a string *)

FICOM _test (* Test if any data received in the input buffer of a serial COMM. port ¥

L[ 33773 L it o DEs ausal snvivt sixtiincbnan Datnnanmn s 1alisa i
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 via a COM Port

Open the project ("demo_com_portl.zip") and view variables in the variable area. Refer to Chapter 12.

ST Program:
Used to send a String (e.g., <CNT1=1>...<CNT1=100>) every 2 seconds through the COM1 ('9600,N,8,1°)

of the PAC.

(* 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 :=T#Os ; “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 := T#0s ;
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-Reply Communication via a COM Port

If it needs to get data from a device through an RS-232/RS-485/RS-422 port, using the Request-Reply
communication as follows:

Win-GRAF PAC @ Device
[ 1. Send a request the device. ] g

———p»| 2. Check if the received command is
complete? (If yes, reply the answer
to the PAC.)

3. Check if the received data is complete?

(If yes, perform the operations and
wait for a while, and then return to 4. Wait for the next command. When

the step 1 to send the next command.) receiving a command, go to step2.

Open the project ("demo_com_port2.zip") and view variables in the variable area.

1. Double-click an Action to open the Notes window and change it to the “Action” window to view the
code.

m Win-GRAF - demo_com_pori2 Q@@

File Edit View Insert Project Tools Window Help -
AN = BE AR NI e W s A Ol & %E QR g %A Notes
Workgpace i

=) demo_com_port2 B - | OFEM T Name | Type |1
[ [ Exception programs o | o1 | Actil : | L] Main &
- [3 Programs ) ) 5 = {2} Global variables
"ﬂ Main + S (* if port is not open, open it *) Port OK BOOL
i . L if COM status(Port_number) = FALSE t H =
T \j;:\/atch[fol debugging) —vé ?- Port_OK := COM open(Port_number, 'S9& ACtIon NUR1 DINT
&8 Soft Scope | B ED GEES oA ByteAry BYTE =
s 24 Initial values |53 /BEE === - Port_number DINT v

\. : nd_Action ; < |

=] ’ JEai

El [ (Project)

[# [ Advanced

Yl g E [ Arithmetic

;1 [ [ Arays

i) ), [ [ AS-interface
\ @ [ BAChet

== GS5.T >= T§2s ; + [ Booleans

[ [ CaNbus

[# [ CANopen

1 & [ Clock

il Y| @ 4 Comparisons i

S ) 2| [« %] blocks  Soviist [ sfine |_ENUN

T
1

v

>3

T- GS3.T »= T§250ms ,

E%3

| Main,  Varisbles.
it = = — — - - = L34
| Build Crossreferences | Runtime | Callstack | Breakpoints |  Diaital samplingtrace Prompt | HMI

Ready OffLine 192.168.71,18:502 Z 0,0 1x1 0,0 100% &4

2. Also, click the “Variables” tag to open the Variables window.

T Mame | Type | Dirn. | &thib. | Syb. | Init value | UserGroup | Tag | Description
ERA] Global variables ~
Port_OK BOOL ]
Port_number DINT ] 2 init as 2
NUM1 DINT [l
ByteAry BYTE [0..199] ] Byte Array, DIM=200 ~

£ >
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In this example, the Win-GRAF PAC will send a 'QUESTION?' string to the device through the COM2 and
waits for a complete reply before processing. After completing operations, wait for 2 seconds to send
the next command, and repeats the procedure.

SFC Program:
( Declare "Port_OK" as BOOL; "NUM1" as DINT ; "ByteAry" asBYTE and Dim.="200";
“Port_number” as DINT and has an initial value "2" )

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;
End_Action;
AN
T Port OK ;  (If succeeds, do the next.) (Open COM2 with "9600,N,8,1)
Action(P) :
(* Clear input buffer *) (In this example, clear input buffer
3 COM_clear(Port_number) ; of COM2 first, and then send a
—  (* Send 'QUESTION?' by COM2 *) \QUESTION?' command.)
COM_send_str(Port_number, 'QUESTION?' ) ;
End_Action;
(After sending a request, waiting for 250 ms to ensure all
—_— GS3.T >=T#250ms ; . .
4 replied Bytes are complete and safy received. Do not set a
short time or Win-GRAF PAC cannot receive a full reply.)
Action(P) :
(* receive reply from COM2,max. 200 bytes in this example*)
5 NUM1 := COM_recv(Port_number, ByteAry, 0, 200) ;
L1 (* do operations if protocols is correct *)
if NUM1 =10 then
(*... %)
end_if;
End_action;
%
S GS5T>=THZ; (Store the received Byte into ByteAry[]
\ and check if the number is correct?
(After completing operations, wait If yes, perform the operations.)
1 2 seconds and return to the step 1

to send the next ommand.)
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12.3.3 Wait for a Remote Device to Send Data to a COM Port

This way is commonly used in convenience stores or supermarkets like the use of barcode reader. After
reading the product barcode, it will send data to a COM Port (RS-232/485/422) of a Win-GRAF PAC, and
no response is required.

Win-GRAF PAC @ Device
G

2. If full data is received from the device,
perform operations. 1. Send data to the Win-GRAF PAC
3. After that, wait for the next data coming.

Open the project ("demo_com_port3.zip") and view variables in the variable area. Refer to Chapter 12.

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:=THOs; "T1" as TIME ;
STEP1:=0; "ByteAry" as BYTE and Dim. = "200" ;

end if: “Port_number” as DINT and has initial value "2".

(* 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: ) STEP1 = 0 means to wait and check if any data received
if COM_test(Port_number) then by COM2? If returns TRUE means there is some data.
STEPL:=1; Then set STEP1 to "1" and T1 to "0" to start timing.
T1 :=THOs ;
Tstart(T1) ;
end_if;
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(* wait 250 ms, then receive all bytes by the COM port *)

1:
if T1>=T#250ms then
Tstop(T1);
T1 :=TH#Os ;
STEP1:=0;

(* receive max. 200 bytes *)

STEP = 1 means data is comeing, waits for 250 ms to receive
fulll data and store them into an array. The waiting time
concerns the specifications and Baud Rate of the device, set a
short time may causes data lost. Remember to set STEP1 to
"0" to wait for next data coming.

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;

end_if;

END_CASE ;

After receiveing full data, check if data is correct? If yes,
perform the operations.
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12.3.4 Reply Data to the Remote Device Periodically via a COM Port

To periodically reply data to the remote device through an RS-232/RS-485/RS-422 port, the process
of the method is as follows

Win-GRAF PAC .
Device

Store data to an Array with the Byte type ’ Check if the received data is complete

every a specified time (e.g., 5 sec) and »  and correct?
use the COM_send function to send data. » And then pérform operations.

Open the project ("demo_com_port4.zip") and view variables in the variable area. Refer to Chapter 12.
SFC Program:

(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) :
I (* if port is not open, open it *)
1 1|| if coM_status(Port_number) = FALSE then
Port_OK := COM_open( Port_number, '19200,E,8,2' ) ;
end_if;
End_Action ;
k\
ST~  Port OK;  (if succeeds, do the next.) (Open COM2 as "19200,E,8,2°)
Action(P) : (The data you want to
3 (* prepare ByeAry[] to be sent *) send is relevant to your
[ (*... %) application, get ready
(* Send it, here send 20 bytes *) before using COM_send
TMP_DINT := COM_send(Port_number, ByteAry, 0, 20) ; to send it out. Max. of
End_Action; 500 Byte)
\\
— GS3.T >= THSs ; (If wan.ts to send String, can use the
Function COM_send_str(). Max. 255
(After 5 seconds, return Bytes, and can not has "0" in the Byte of
to the step 1 to send the String, because "0" means the end of
1 the next data.) the String, but it can be the Character "0‘.)
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12.4 Read/Write Data from/to a File on the PAC

Win-GRAF Workbench provides the following functions to enable read/write operations in a file on the
PAC. For more information, open the "HTML Help" window and search the word "File", and then select
the File Management functions topic.

Functions Descriptions
REO) EBO) mWEE()
&3 Iopics.. HAZESHFW):
Q, | Search... [File ) MiE
Tutorialz 3
About.. FEEED B(D)
Language... EmMEET): 3182
ZE s BE A
File Management functions [EC 61131-3
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 the file is reached in a file open for reading.
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 look up the description of these functions.
F_dir Create a directory.
F_cp_dir Copy a directory and all its contents to another directory.
F_del_dir Delete a directory and all its contents.

Note: Win-GRAF Linux PAC does not support F_SAVERETAI and F_LOADERETAIN functions.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 179




12.4.1 Write Data to a File on the PAC

Open the project ("demo_filel.zip") and view variables in the variable area. Refer to Chapter 12.

ST Program: This program can be used to write 10 "REAL" values to a file on the PAC.

(* This "demo_file1l" 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 *)

(* Variables declaration:

Write_File : BOOL
Tmp_string  : String, len=255
File_ID : DINT
REAL_val[0..9] : REAL

ii : DINT

File_Status : String, len=128 *)

(* 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

Because the capacity of /System_Disk/
is small; you can change the file path
to /mnt/microSD/. Also, the SD Card
must be installed in the PAC.

(* 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_val[ii] ) ;
FM_write( File_ID , Tmp_string ) ;

end_for; To write Integers by using the code below:

Tmp_string := Any_to_string( DINT_vallii] ) ;
and declare the “DINT_val” variable as DINT
and the Dim. at least "10"

(* close the file *)
F_close( File_ID ) ;

end_if;
end_if;

Test Program:

In this example, when the "Write_File" is set to "TRUE", it will write data to the /System_Disk/
Real_datal.txt on the PAC.

1. After downloading the project to the PAC, click "NewSpy1" to open a Spy List and fill in the values to
be written, and then set the "Write_File" to "TRUE" to Write data. (If OK, "File_Status" will show

"Open file ok".)
Gl =] ] % Ga A X K| o |*'i|iﬂ?ﬁ:héﬁﬁﬁéglﬁ?‘lﬂ AR R
Workspace 0000 NewSpyl.spl
[ demn_ﬁlgl [RUN] m Mame | Walue | Description
[ Exception programs & REAL val
g |1
"1 Main B REAL val[1] 3.9 2
1 Watch (for debugging) REAL_val[2] 2.7

TRUE [1]
& Soft Scope REAL val[3] 55 l \ |

= o a REAL_val[4] 9.85 FALSE (0]

dEAvalls] | 242

e Binding Consuration REAL_val[g] 3.0 Lock

79 Global defines REAL val[7] 7.83

til Variables REAL val[8] 3.69 3 Unlock

B Types REAL val[9] 2.67

3 {All Projects) Write_File FALSE set TRUE to write data to the file
File Status 'Open ﬁlek

2. Find out the "Real_datal.txt" file on the PAC by using SSH (refer to Section 13.2).

I SmarTTY - 192.168.79.11

File Edit View SCP Tools Help
Welcome to |

Browse File System on Remote Host

Document: | e
Manageme]
Support:

| Win-GtRAF File Edit View SCP Tools

Last login: [ BFeal datal tet B
ubuntu@RPAC 2 | 3.8
3 2.7
File niame: |Real_da1ﬁ1 it 4 | 5.3
5 9.85
3 3.42
r 3
E] ubuntu@RPAC-2658M: ~ X 8 7.83
S 3.69
SCP: Mo transfers 10 > eq
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12.4.2 Read Data from a File on the PAC

Open the project ("demo_file2.zip") and view variables in the variable area. Refer to Chapter 12.

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 .

Because the capacity of /System_Disk/

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
*
)

(* Set Read_File as TRUE to read data from the file *)
if Read_File then

Read_File := FALSE ;
(* Check if file exists *)
if F_exist( File_path )= FALSE then
(* file doesn't exist *)
File_Status :='File "' + File_path +
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
else
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does not exist !';

"'+ File_path +"!';

is small; you can change the file path
to /mnt/microSD/. Also, the SD Card
must be installed in the PAC.
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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;
To read Integers, use the code below:

(* close the file *) DINT _vall[ii] := Any_to_DINT( Tmp_string ) ;

F_close( File_ID ) ; and declare the “DINT_val” variable as DINT
and the Dim. at least "10" for this example.

end_if ;
end_if;
end_if;

Test Program:

In this example, when the "Read_File" is set to "TRUE", it will read data from the "/System_Disk/
Real_data2.txt" on the PAC.

1. Upload the Real_data2.txt file to the /System_Disk/ directory by using the SSH tool.
(Refer to Section 13.2)

| SmarTTY - 192.168.79.11

File Edit View | SCP | Tools Help

* Managem Download a file ape.canonical . com
* Supportil§  One-dick download .com/advantage

Last 1ogin: 4  yploadafie Upload a File with SCP
ubuntu@RPAC

El ubuntu@RP

Download a directury

Upload a directory ﬁ Local file name: |C:\Ummﬂmﬁnemeskmp‘.l?.eal_da1}a2.bd | | =3 |

Eemote divectory: |."S}rstem_Disk |

SCP Transfers

([ -

Local file

Tpload Cancel
(\Users\Janice\Desktop\Real_dataZ bt /Systen \

Upload successfully.

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 183



2. After downloading the project ("demo_file2.zip") to the PAC, click "NewSpy1" to open a Spy List and
set the "Read_File" to "TRUE" to read the data.

If OK, the read data will be displayed and "File_Status" will show 'Open File "/System_Disk/
Real_data2.txt" Ok.

Wl \v/in-GRAF - demo_file2
File Edit View Insert Project Tools Window Help P
SN AT Y-, A=Y || & % € A B e (5 /A BN PgEE 2 mw B
Workspace 0000 NewSpyl.spl
B [\ demo_file2 [RUN] Mame | Valug | Description
----- [J Exception programs E REAL wval L 3
13 Programs = REAL val[0] 1.08 -.m
- "B Main N REAL val[1] 2.786
N Watch (for debuggin... REAL val[2] 38.450001 | TRUE 5%
REAL_val[3] | 41.5 ‘\
REAL val[4] 59.875 FaLSE 0]
REAL_val[5] 60.759998
Mi-Btrdtre-eorridqration REAL_vall6] | 71.230003 Lo
~29 Global defines REAL val[7] 80.5
o fat Variables REAL val[8] 99.800003 ( } Uilleet:
B Types REAL val[9] \ 100.699997 /) 2
....... £3 (All Projects) Read File FALSE ) 4 et TRUE to read data from the file
File_status 'Open File "/System_Disk/Real_data2.txt" Ok .' F

Note:
® When using the Linux PAC, change the symbol of the path to / (slash).
® Also, refer to Section 6.2 to write multiple data to a file by using retain variables.
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12.4.3 Data Logging

Refer to Chapter12 to open this project ("demo_datalog.zip"). The project provides a simple data
logging function.

Description of the Project:

The project creates a spy list that contains a String variable (write_date), an Integer variable (int_data),
and a Real variable (float_data). The variable data will be stored in a file per minute in the specified
folder on the PAC.

The log file will be named according to the current date (e.g., Jan 02, 2021, the file name is
"2021-1-2.csv"). Besides, the log file of the previous day will be moved to "/the specified folder/current
month/" every day (e.g., Jan 01, 2021, the file will be moved to "/mnt/microSD/2021-1/").

Note: Inthe example, the log file is stored in /mnt/microSD/ on the PAC. The user needs to install an
SD card in the PAC.

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

Month1

Dayl

WeekDay1l Used to get the PAC system time in the “PAC_Time” program.
Hourl DINT

Minutel

Second1

old_day Used to know if the time is changed and then rename the log file
old_hour in the “PAC_Time” program.

log_tmrl .

log_tmr2 TIME Timer.

CSV_Path The storage path of the CSV file.

CSV_Dir STRING The storage folder of the CSV file.

write_date Used to record the time when writing data to a CSV file.

init BOOL Set it as TRUE to initialize. (Init value = TRUE)
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Name Data Type | Description
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

Spy List — “My_List”:

This example creates a watch list called “My_list”. (Refer to Section 11.3 for more details)

wy_tistpi

2l demo_datalog

1 Exception programs

4 Programs
# getDate

&1 Main

] writeFile

L1 Watch (for debu

B

A% soft Scope

'!!fi Binding Configuration
29 Global defines
&} Variables

LD Program — “getDate”:

To get/set the PAC system time.

R1

E. TIME_GET ...

Month

Day

whDay

Hour

Minute

SEeC...

| Description

o Mamg ——0 | Walue
write_date

int_data
float_data

B

- reart
Month
Daw1l
WeekDay1
Hour1
Minute1

Second

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS

186




Note: Inthe demo program, the file folder is /mnt/microSD/. The user needs to install an SD Card in
the PAC.

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_tmrl) ;
(* Set the separator and decimal within the csv file *)
SetCsvOpt(’,’, '.");
END_IF;

IF old_day<>dayl THEN
tmp_msg:='/mnt/microSD/'+CSV_Dir+'/'+ANY_TO_STRING(yearl)+'-'+
ANY_TO_STRING(month1)+'-'+ANY_TO_STRING(old_day)+'.csv';

(* Copy the file to /mnt/microSD/ *)
tmp_bval:=F_COPY (CSV_Path,tmp_msg);

(* Delete the original file stored at /run/ *)
tmp_bval:=F_DELETE(CSV_Path);

(* Create the CSV file and its field name *)
tmp_msg:='/run/'+any_to_string(yearl)+'-'+any_to_string(month1)+'-'+
any_to_string(day1)+'.csv';
CSV_Path:=tmp_msg;
File_ID:= F_WOPEN(tmp_msg);

IF File_ID<>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;
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(* 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:='/mnt/microSD/'+CSV_Dir;
F_DIR(tmp_msg);

end_if;

(* The function for writing data to a CSV file *)
IF log_tmrl>=log_tmr2 THEN
log_tmrl:=t#0s;

(* 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 (Second1);

(* Delete the previous file *)
tmp_msg:='/mnt/microSD/'+CSV_Dir+'/'"+ANY_TO_STRING(Yearl) +'-'+
ANY_TO_STRING(month1)+'-"+ANY_TO_STRING(Day1)+'.csv';

AN

Because the capacity of /System_Disk/ is small; you can
change the file path to /mnt/microSD/. Also, the SD
Card must be installed in the PAC.

(* Delete the file stored at /mnt/microSD/ *)
tmp_bval:=F_DELETE(tmp_msg);
(* Trigging it to write data to a file *)
writecsv:=true;
END_IF;
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LD Program — “WriteFile”
Set the "writecsv" as "TRUE" to write one data to the CSV file.

wWritecsy
R1 P EC_VLID Ejo LOGFILECSV |
v

Falze
My _list.=pl'List ID)-File_ I [ RET ERR|-ERR

File_ID{ List

CS\W_Path-| Path

writecsy P L writecsy
R2 P RN e —
CSV_Pathsre Tip:
Press the “F1” key on the Function/
tmp_msg-| Dst Function Block for more details.
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. Using “F_COPY” to copy a file from the “/run/” folder (RAM Disk, which can
read/write data quickly) to “/mnt/microSD/”. (Refer to ST program — “Main”)

Test Program:
The write_date, int_data, and float_data variable data will be recorded and stored to /mnt/microSD/

YYYY-MM/YYYY-MM-DD.csv (e.g., /mnt/microSD/2021-1/2021-1-27.csv).

Find out the .csv file on the PAC and check values by using SSH tools (refer to Section 13.2).

I SmarTTY - 192.168.79.11

File Edit Wiew S Browse File System on Remote Host

Welcome to U

mnt/microS0D/2021-1

Documenta
Ma n a_g' e 1/ T ———
Support:

Last login:
ubuntu@RPAC - File Edit View SCP Tools Help

N T K W'l

'_l

Time, Int val,Float wval
"l:2&:35", "7, 770"
"1:27:35","915", "9 _15"
"1:28:35","793","7.93"
"1:29:35","335","3.35"
"1:30:35","386","3.86"
"1:31:35","452", "4, 92"
"1:32:35","649", "6 49"
"1:33:35","421", "4 21"

E] ubuntu@RPAC-2658M: ~ X

SCP: No transfers

W00 =1 gy Lnods L) R
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Chapter 13 Using a C Program to Access Win-GRAF Variables

The Chapter describes how to create public variables in the Win-GRAF project for the C program to
read/write data. The C demo program is developed by using the GCC tool as well as two Win-GRAF
projects are provided.

C demo program - Quicker_Demo.tgz
Used to read/write Win-GRAF Char, Short, Long, ULong, Int64, Float, Double, or String variable.

Win-GRAF demo programs - demo_vb03.zip and demo_vbh04.zip

Download the demo program on the website and run the File menu commands Add Existing Project and

then From Zip... in the Workbench to open the project.

13.1 Publishing the Win-GRAF Variable for C Program
In the Win-GRAF, except for the String variable, all the public variables and IDs must be set in the

"Binding" window so that the C program can access data with the same address.

Refer to Chapter 7 to create public variables. After completing the settings, the results are shown below.

Note: Up to 8192 public variables can be created and the range of ID is 1 to 8192.

] w4 2 : 3
Workspacg indil
' & B Network | ame | Walue T Mame | Type | D
sepHerT programs e #s PUBLIC (:9000) 2. Jame PUBLIC i "
[ Programs 2 1:long_val Address long_val
=] Main E B 2:real wal Port 9000 real_val REAL
3 Watch (for debugging) B Z:itmr_val tmr_val TIME
8 soft Scope INIT BOOL w
= Initial values I < >
#d Binding Configuration Name | Idertifier | Positive hysteresis | Megative hysiel - | Walue
39 Global defines long_wal 1
a2} Variables real_val 2 @
B Types tmr_val 3
3 (All Projects) < >« >

ST program (Main):

(* Execute in the 1st scan cycle *)

if INIT then
INIT := False; (* Do not execute after the 1st scan cycle *)
tstart(tmr_val);

end_if;
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The following procedure will show you how to use the “pub_string” function to publish the Win-GRAF
String variable in the ST program.

Pub_string (Address, String_val) ;

Also, restore the demo program (demo_vb04.zip) to view the codes.

Address: The public address number. It can be 1 to 1024
String_val: The name of String variable.

Workspace Main R X
2l demeo_vb04 o if init then a | 5F Mame | Type | Dirv.
3 Exception programs ‘2 init:=false: . faf Global variables -
] tmp_wal: =pub_8tr}ng (1,msgl): msgl STRING(128)
THEN tmp_wval:=pub_string(Z.msg2); init BOOL
= tmp_wal:=pub_string(3i,msg3);
3 = Cen tmp_val BOOL
end_1if;
W8 soft Scope = NewVar WORD
= Initial values = msg2 STRING(120)
%4 Binding Configuration | bl msg3 STRING(50) v

4’5_9 Global defines

The description of variables:

Name Type Description
Init BOOL To initialize. The initial value is TRUE.

To determine if the setting is ok.
Tmp_val BOOL TRUE: Binding succeeds.

FALSE: Binding fails.
msgl STRING, Length is 100

. The String variable to be policed.

msg2 STRING, Length is 32 NOTE: The String length can be 1 to 255.
msg3 STRING, Length is 60

ST program (Main):

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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13.2 Downloading and Compiling the C Program

Follow the steps below to download and compile the C program:

1. Download an SSH tool such as SmarTTY that supports SCP commands.
https://sysprogs.com/SmarTTY/download/

2. Connect to the PAC by using SmartTTY.
Execute the SmartTTY and set up a new SSH connection.

Host name: Enter the IP address of PAC. (LAN1’s default IP is ‘192.168.255.1’)
User name: Enter ‘ubuntu’.
Password: Enter ‘temppwd’.

= SmarTTY - New SSH Connection

Setup new SSH connection

Host Mame: 192.168.79.11
jlﬂ User Mame: ubuntu

Connection alias:
¥ Authentication method
* Password: @900080
Setup public key authentication and don't ask for password again
Public key in Windows key store (associated with your user account):
OpenSSH key
Owerride default key location:
Passphrase:
Use HTTP CONMNECT proxy:
Enable zlib compression (recommended for slow connections)

Transfer folders using: On-the-fly TAR File-by-file SCP (slow)

Enable keep-alive packets every: 0 seconds

+ Save this connection to connections list

Connech Cancel

. Virtual Terminals

This version of SmarTTY introduces a new Smart Terminal mode. When editing command lines
inside Smart Terminal tabs, SmarTTY will let you use mouse and Windows key shortcuts, show
command suggestion popups and display the list of files in the current directory in a separate
docked pane.

Please select the type of a terminal to create for the new session:

# Start with a Smart Terminal

| & Start with a regular Terminal
A

Remember the choice for all further sessions
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If the connection is successful, the following message will be displayed.

= SmarTTY - 192.168.79.11

File Edit View SCP Tools Help
Welcome to Ubuntu 16.04.3 LTS

3 Fri_ .Jan
ubuntu@RPAC-2658M: ~5

E] ubuntu@RPAC-2658M: ~ X
SCP: Mo transfers 2627B sent, 3921B received i

Note: The first time you log in to the PAC, you will be asked to change the password.

3. Upload the Quicker_Demao.tgz file to the PAC.
1) Run the SCP menu command “Upload a file”.

File Edit Wiew | SCP | Tools Help
Download a file U/ Linux 4.1.15+gb6!:
One-click download
Upload a file ibuntu.com ]
ape.canonlical . com
1. com/advantage
021 from 192.168.79.2

Download a directory

Upload a directory

ubuntuf@RPAC-2658M: ~5

Note: LAN1, LAN2, and LAN3 must be set as different network segments, or the file cannot be
uploaded due to a routing error

2) Download the Quicker_Demo.tgz file to the /home/Ubuntu directory.

Upload a File with SCP

Local file name: |C:HU&ersﬂmﬁce"Deskmpﬂuicker_Demu.tgz |
Femote directonr: |."]'u:|m£."uhuntu |

Uplﬂﬂﬂ.\ Cancel

El ubuntu@RPAC-2658M:~ X = £ mw ¥
SCP Transfers

[
Upload Successfully
Remote file Size Transfer rate

CAUsers\Janice\Desktoph\Quicker_Demotgz  /home/ubuntu/Quicker Demotgz 4144 4046KB/s
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4. Extract the Quicker_Demo.tgz archive file.
Using the ‘tar —zxvf ./Quicker_Demo.tgz’ command to extract files to the Quicker_Demo folder.

_ SmarTTY - 192 168.79.11

File Edit View SCP Tools Help

ubuntu@RPAC-2658M:~5 tar -zxvf ./Quicker Demo.tgz
./Quicker Demo/

./Quicker Demo/Makefile

-/Quicker Demo/Quicker_demo.c

./Quicker Demo/inc/
./Quicker Demo/inc/Quicker.h
./Ouicker Demo/lib/
-/Quicker Demo/lib/Ouicker.a
ubuntu@RPAC-2658M:~5

5. Run the make command to build the demo program.
1) Type the 'cd Quicker_Demo/' command to enter the directory.
2) Type the ‘make’ command to build the program in the current folder.

ubuntu@RPAC-2658M:~5 cd Quicker_ Demo/

ubuntu@RPAC-2658M: ~/Quicker Demo$ make

gecc -I./ -I./inc -o Quicker demo Quicker demo.c ./lib/Quick
er.a —1lm ./lib/Quicker.a -1lm -lpthread

ubuntu@RPAC-2658M: ~/Quicker Demo$ 1ls
Makefile Quicker demo Quicker demo.c

6. Run the demo program to access Win-GRAF variables.

ubuntu@RPAC-2658M: ~/Quicker Demo$ ./Quicker demo

Usage : ./Quicker demo Set/Get Char/Short/Long/ULong/Inté4/Float/
: ./Quicker demo - Char 1 0
./Quicker demo . Char 1

./Quicker demo
./Quicker_demo

ubuntu@RPAC-2658M: ~/Quicker Demo$|./Quicker demo Set Char 1 0
Set Char: ret=0, addr=1, wvalue=0
ubuntu@RPAC-2658M: ~/Quicker Demo$ ./Quicker demo Get Char 1

f cet char: ret=0, addr=1, value=0
ubuntu@RPAC-2658M: ~/Quicker Demo$
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13.3 Accessing Win-GRAF Variables

There are three pubic variables - long_val, real_val, and tmr_val in the Win-GRAF demo_vb03 project.

Win-GRAF - demao_vb03

File Edit Wiew Insert Project Tools Window Help

AN BEAR=T . | =] | I & U € A B ogg| (F " A RUN -
Workspace DO0O0 [Binding]
I demo_vb03 [RUN] i B8 Network

3 Exception programs . =& PUBLIC (:9000)

d Programs & 1:long_wval =5
“&1 Main B+ & 2Z:real_val =0.0

3 Watch (for debugging) 2 3:tmr_val = tH5m 5255
AR Soft Scope |5| |

_=I Initial values
tia Binding Configuration ' I

Faorce |

Lock

Unlock

EDDDDDDDB ?DDDDDD
3 24 23 16
long_val: I
The data type is Long and the ID is 1.
1) Double-click long_val in the Binding window to enter a value (e.g., 5).

2) Enter the ./Quicker_Demo Get Long 1 command to read data.

ubuntu@RPAC-2658M: ~/Quicker Demo$ ./Quicker demo Get Long 1
Get Long: ret=0, addr=1,(value=5

ubuntu@RPAC-2658M: ~/Quicker pemo$ _

real_val:

The data type is Float and the ID is 2.

1) Enter the ./Quicker_Demo Set Float 2 1.1 command to write data.
2) Enter the ./Quicker_Demo Get Float 2 command to read data.

ubuntu@RPAC-2658M: ~/Quicker Demo$ ./Quicker demo Set Float 2
Set Float: . addr=2, walue=1.100000
ubuntu@RPAC-2658M: ~/Quicker Demo$ ./Quicker demo Get Fleoat

Get Float: addr=2, wvalue=1.100000
ubuntu@RPAC-2658M: ~/Quicker Demo3 _

tmr_val:
The data type is Ulong and the ID is 3. Enter the ./Quicker_Demo Get ULong 3 command to read data.

The unit of timer is microseconds, so the value 1529275 (ms) equal to 25 m 29 s 275 ms.

- e—
Get ULong: ret=0, addr=3, value=1523%275
ubuntu@RPAC-2658M: ~/Quicker Demo3

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 195



13.4 Descriptions of Functions in the "Quicker.a"

The Section describes functions in the "Quicker.a" static library.

"Quicker.a" provides many functions for users to read/write Win-GRAF variables data as follows:
1. Read/Write Boolean
2. Read/Write the 8-bit, 16-bit, 32-bit, or 64-bit Integer
3. Read/Write the 32-bit or 64-bit REAL

13.4.1 R/W a Boolean Variable
l Set_BOOL

Description:
Used to set the value of a Win-GRAF Boolean variable with the specific address no.

Syntax:

unsigned char UserShare_Set_Coil(unsigned short iUserAddress, unsigned char iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 8192)
iStatus: Set a Boolean value. (1: True; O: False)

Example:

‘Set a Boolean variable value to True with address no.1
UserShare_Set_Coil(1, 1)

B Get_BOOL

Description:
Used to get the value of a Win-GRAF Boolean variable with the specific address no.

Syntax:

unsigned char UserShare_Get_Coil(unsigned short iUserAddress, unsigned char *iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable no (1 to 8192)
iStatus: Get a Boolean value. (1: True; O: False)

Example:

‘Get a Boolean variable value with address no “1”

unsigned char value;
UserShare_Get_Coil(1, &value);
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13.4.2 R/W an Integer Variable

I Set Char |l Set Short [H Set Long [l Set_Int64
Il Set_UChar [l Set_UShort [l Set_ULong [l Set_Uint64

Description:
Used to set the value of a Win-GRAF 8-bit, 16-bit, 32-bit, or 64-bit Integer variable with the specific
address no.

Syntax:

unsigned char UserShare_Set_Char (unsigned short iUserAddress, char iStatus)

unsigned char UserShare_Set_Short (unsigned short iUserAddress, short iStatus)

unsigned char UserShare_Set_Long (unsigned short iUserAddress, long iStatus)

unsigned char UserShare_Set_Int64 (unsigned short iUserAddress, long long iStatus)

unsigned char UserShare_Set_ULong (unsigned short iUserAddress, unsigned long iStatus)
unsigned char UserShare_Set_UChar (unsigned short iUserAddress, unsigned char iStatus)
unsigned char UserShare_Set_UShort (unsigned short iUserAddress, unsigned short iStatus)
unsigned char UserShare_Set_UlInt64 (unsigned short iUserAddress, unsigned long long iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 8192)
iStatus: Set an 8-bit, 16-bit, 32-bit, or 64-bit Integer value
Example:

‘Set the value of a 32-bit integer variable with address no "1" to "1234567"
UserShare_Set_Long(1, 1234567)

‘Set the value of a 32-bit integer variable with address no "2" to "-1234"
UserShare_Set_Long(2, -1234)

‘Set the value of a 64-bit integer variable with address no "3" to "123456789012345"
UserShare_Set_Int64(3, 123456789012345)

‘Set the value of an 8-bit integer variable with address no "4" to "125"
UserShare_Set_Char(4, 125)
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B Get_Char |H Get_Short [l Get_Long [H Get_Int64
I Get_UChar [ Get_UShort [ Get_ULong [ Get_Uint64

Description:
Used to get the value of a Win-GRAF 8-bit, 16-bit, 32-bit, or 64-bit Integer variable with the specific
address no.

Syntax:

unsigned char UserShare_Get_Char (unsigned short iUserAddress, char *iStatus)

unsigned char UserShare_Get_Short (unsigned short iUserAddress, short *iStatus)

unsigned char UserShare_Get_Long (unsigned short iUserAddress, long *iStatus)

unsigned char UserShare_Get_Int64 (unsigned short iUserAddress, long long *iStatus)

unsigned char UserShare_Get_UChar (unsigned short iUserAddress, unsigned char *iStatus)
unsigned char UserShare_Get_UShort (unsigned short iUserAddress, unsigned short *iStatus)
unsigned char UserShare_Get_ULong (unsigned short iUserAddress, unsigned long *iStatus)
unsigned char UserShare_Get_UInt64 (unsigned short iUserAddress, unsigned long long *iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 8192)
iStatus: Get an 8-bit, 16-bit, 32-bit, or 64-bit Integer value
Example:

long long Dlong_val;
long long_val;

short short_val;
char sbyte_val;

‘Get the value of a 64-bit integer variable with address no "7"
UserShare_Get_Int64(7, &Dlong_val);

‘Get the value of a 32-bit integer variable with address no “8”
UserShare_Get_Long(8, &long_val);

‘Get the value of a 16-bit integer variable with address no “9”
UserShare_Get_Short(9, &short_val);

‘Get the value of an 8-bit integer variable with address no “10”
UserShare_Get_Char(10, &sbyte_val);
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13.4.3 R/W a REAL Variable
I Set_Float [l Set_Double

Description:
Used to set the value of a Win-GRAF 32-bit or 64-bit REAL variable with the specific address no.

Syntax:

unsigned char UserShare_Set_Float(unsigned short iUserAddress, float iStatus)

unsigned char UserShare_Set_Double(unsigned short iUserAddress, double iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 8192)
iStatus: Set a floating-point number

Example:

‘Set the value of a 64-bit REAL variable with address no "7" to “11234.234567”
UserShare_Set_Double(7, 11234.234567)

‘Set the value of a 32-bit REAL variable with address no "8" to “123.12”
UserShare_Set_Float(8, 123.12);

I Get_Float [l Get_Double

Description:
Used to get the value of a Win-GRAF 32-bit or 64-bit REAL variable with the specific address no.

Syntax:

unsigned char UserShare_Get_Float(unsigned short iUserAddress, float *iStatus)
unsigned char UserShare_Get_Double(unsigned short iUserAddress, double *iStatus)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 8192)
iStatus: Get a floating-point number

Example:

float float_val;
double double_val;

‘Get the value of a 64-bit REAL variable with address no "7"
UserShare_Get_Double(7, &double_val);

‘Get the value of a 32-bit REAL variable with address no "8"
UserShare_Get_Float(8, &float_val);
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13.4.4 R/W a String Variable

B Set_STRING

Description:
Used to set Win-GRAF String data with the specific address no.

Syntax:

int UserSetReg_Str(unsigned short iUserAddress, char iStatus, unsigned short len)

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 1024)
iStatus: Get/Set Win-GRAF String pointers

len: Set the length of a Win-GRAF String

Example:

char str_value[256];
//Set String data with address no "7"
sprintf(str_value,"hello world \n");

UserSetReg_Str(7, str_value, strlen(str_value));

B Get_STRING

Description:
Used to get Win-GRAF String data with the specific address no.

Syntax:

int UserGetReg_Str(unsigned short iUserAddress, char *iStatus, unsigned short len);

Parameter:

iUserAddress: The address no of the Win-GRAF variable (1 to 1024)
iStatus: Get/Set Win-GRAF String pointers

len: Get the length of a Win-GRAF String

Example:

char str_value[256];
// Get String data with address no "7"

UserGetReg_Str(7, str_value, 256);
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Chapter 14 Redundancy

ICP DAS Win-GRAF Linux PAC - RPAC-2658M supports the redundant system:

One redundant system is composed of two Win-GRAF PACs. When the PAC that running programs is
crashed or needs to release its control authority by user-defined event, the PAC control authority will
automatically switch to the normal one.

Name Definition Description

Main-PAC The rotary switch is setto 7
Backup-PAC The rotary switch is setto 9
Active-PAC The PAC that is running the program
Passive PAC The PAC that is synchronizing data

Note: The Main-PAC is Active-PAC at the beginning and its control authority will automatically be
changed to the other PAC depends on conditions.

LAN1
LAN3

Notice:

COMS3: RS-422

comMm2
(RS-485) LAN2 Rotary Switch

1. Do not use two Main-PACs or two Backup-PACs to form a redundant system.
2. Two PACs are communicating by using these communication ports.

Communication Port

Description

A. Public IP Port

LAN1: Used to communicate with Win-GRAF, SCADA, or HMI.

Note: LAN3 is recommended if Ethernet I/O or devices are to be connected.

B. Replication Port

LAN2: Data Synchronization Port.
Two PACs are connected with an Ethernet crossover cable for high-speed data
synchronization. Do not connect an Ethernet switch or hub in-betweens.

C. Alive Port
(or Heart-beat Port)

COMS3 (RS-422): Used to detect if two PACs are running properly.
Using the RJ-45 connector. Two PACs can be connected by using an Ethernet

crossover cable
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Features of the Win-GRAF Redundancy

1. Higher safety:
The redundant system conducts communication through LAN1, LAN2, or COM3 (RS-422). When the
Active-PAC detects hardware, software, or communication exceptions, the switching mechanism will
be triggered which means the other PAC will take control of the system. So the program can work
normally even if two cables are disconnected.

2. Unique Public IP: SCADA/HMI

Win-GRAF redundant system provides a unique  J:ETd T X(IFES) 8 .
public IP address for SCADA/HMI to access it - a

without needing to determine which one is the

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 the 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 for the Win-GRAF project, if there are other projects such as C or HMI running in the redundant

system, these files need to pre-installed to the spare RPAC (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 the iDCS-8000 system to achieve 1/O redundancy.
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14.1 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:

1.

2
3
4.
5

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.

The most common data that cannot BackUp to the Passive-PAC Automatically?

1.
2.

The status of the Timer variable (Ticking or Sleeping).
Some files on the Active-PAC. For example, files stored in the "/system_disk" or "/mnt/microSD" or
non-Win-GRAF applications such as C or eLogger applications. These files should be pre-installed in

the PAC before mounting them to the redundant system.

If using the COM_OPEN() function to open the serial port, which will not automatically be opened on
the Passive-PAC.
The PAC’s data stored in FRAM 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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14.2 Redundant System (Rotary Switch: 7 & 9)

Set up the rotary switch and cables as follows:

Hardware
R Switch One is set to "7" (called Main-PAC)
otary switc One is set to "9" (called Backup-PAC)
LAN1 2 x Ethernet cable
Two RPAC
LAN2 1 x Ethernet crossover cable
COM3 (RS-422) 1 x RS-422 crossover cable, also use Ethernet
crossover cable.

14.2.1 The Architecture of Win-GRAF Near-Field Redundant System

1. Aredundant system with the use of iDCS-8830 I/0 modules:
iDCS-8830 Ethernet expansion unit and redundant I/O modules.

- ..

o
n & InduSoft
InduSoﬁ@ =

e

! LA

(LAN1: Active IP) (LAN1: Active IP+1)

RPAC-2658M

(COM3: Heartbeat)

(LAN2: Sync)

DN-board & CA-cable
T e

I/O Devices “ &N (% é

\‘

iDCS-8830

-
8.

Note: Each pair of plugged-in redundant I/O modules with iDCS-8830 must be the same model
numbers.
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2. A redundant system with the use of Modbus TCP I/O modules:

RPAC-2658M
HMI/SCADA Ethernet Switch

Alive Port
(COM3: RS-422)

InduSoft

ET-7000 1/O Other Modbus
TCP Device

£ 4

3. A redundant system with the use of DCON I/0 modules:

RPAC-2658M
HMI/SCADA Ethernet Switch

[_ |

- - & 1 1. \’“’N»..,

T et = e —
S

@ InduSoft

Alive Port
(COM3: RS-422)

COM2 (RS-485)

I-87K4-G + I-87KW I/O  1-7000 1/0
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4. Two PACs are equipped with Modbus RTU/ASCII I/O modules:

RPAC-2658M

Alive Port

HMI/SCADA Ethernet Switch
' (COM3: RS-422)

COM2 (RS-485)

tM Series I/O M-70001/0 M-2000 1/0

5. Aredundant system without plugged-in I/O modules:

RPAC-2658M

Alive Port
_ (COMS3: RS-422)

HMI/SCADA Ethernet Switch

The above architecture of the I/O connection (2 to 5) can also be mixed with two or more.
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14.2.2 Set up the Redundant System

RPAC-2658M

Ethernet Switch Alive Port

\ (COM3: RS-422)

Win-GRAF

Backup(9)

Step 1: Turn on two PAC with normal mode (i.e., Rotary Switch = 0) and
set the LAN1 address.

Step 2: Wiring three communication cables for each PAC and power on with
redundant mode (i.e., Rotary Switch =7 & 9).

Step 3: Set 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.

Step 1: Set the LAN1 Address

A. Set the rotary switch to “0” for the redundant system and power on.

B. Execute eSearch Utility. Click the Search Server button to search devices and click the Configuration
button to set the LAN1 IP address. Refer to Section 1.3 and both the IP addresses of PC/Win-GRAF

and PAC must on the same network segment to connect properly.

# eSearch Utility [v1.2.6, Dec.09, 2020 ]

File Server Tools

Name Alias IP Address Sub-net Mask Gatewa A
RPAC-2658M RPAC[7] L1 192.168.79.10 2h5.255.0.0 192.168.1.1

10.0.0.254
192.168.1.1

255.255.0.0
25h5.255.0.0

RPAC-?658M  RPAC(7) 13 10.0.255.1
RPAC-2658M RPAC[9) L1  192.168.79.11

pr—

2b5.250.0.0 10.0.0.254 v

RPAC-26h8M C[H]:L3 10.0.25

< >
M Search Server| Configuration [UDF] Web Exit

Status

Configure Server (UDF)

Server Name : RPAC-2658M

DHCP: [0: OFF ~|  SubnetMask: [255.255.0.0 Alias:  [RPAC(7)_L1

IP Address : 1192.168.79.10 Gateway : 192.168.1.1 MAC:  [00:0d:e0:c0:00:25

YWarning!!
Contact your Network Administrator to get correct configuration before any changing! OK ; | Cancel

Note: To avoid IP address conflicts after rebooting PACs, LAN1 and Win-GRAF Active_IP must be set to a

different IP address.
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Step 2: Set up communication cables and redundant mode (Rotary switch: 7 & 9)

A. Connect 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 COMS3 ports of PACs must connect to an RS-422 crossover cable.

D. Set the rotary switch of PAC to "7“ (called Main-PAC) and the other one to "9" (called Backup-PAC).
E. Rebooting two PACs.

Note: Inredundant mode, the PAC’s LAN2 IP will automatically be set to 199.193.195.17/199.193.195.9.

Step 3: 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). (If you are not familiar with the setting, refer to Section 2.3.4)

Communication Settings

Cancel

192.168.79.10:502 |
Browse

192.168.71.17:502

T5 Runtime -

192 168.79.10:502 The communication IP. Help
192 168.79.11:502

2. Set the Active_IP address
Set the Active_IP and Mask address for the " i_redundancy" function depends on the network
environment. (If you are not familiar with the setting, refer to Chapter 4)

10: i_redundancy - Properties &

= 3
Active TP =192108.79.37
Passive IF =anto
Mask =25525500
Gateway_IF = diznled
Reservedd =0
Reservedl =0
Reserved? =0
Reserved3 =0
Reservedd =0

3. Download the Win-GRAF project

Click the “On Line” button ( sl ) to connect and download the redundancy project to the Main-PAC.
After completing the download, the PAC’s LAN1 IP address will automatically be set to the Active_IP
address (e.g., 192.168.79.37) and the LAN1 IP address of the Backup-PAC(9) will automatically be 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 update the program.

Communication Settings

T5 Runtime -
| Cancel
The communication Ip, | Browse
Help

Note: Before updating the program of the Active-PAC, power off the Passive-PAC. After completing
the update, power on the Passive-PAC to ensure that the redundant system is work properly.

Besides, the L3 LED is lit in red which means the PAC is Active-PAC.

RUN  PwR L1L213 ]

=

Act LAN3 Link  Act LAN1 Link

microSD
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14.2.3 Test the Redundant Project (demo_rdn_2)

Refer to Section 14.4 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.

Fil: Edit ¥iew Insert Project Tools Window Help

S = $ B3 & X =l 9 Ol A Y € @ B g (5 " A RUN P e g @
Workspace 0000 HewSpyrl.=pl
[ demo_rdn_2 [RUN] Hame | Y alue | Description
[ Exception programs FE! Hourl 12
[ Programs = Minwte 35 . . .
-M;_[.’I PaC_Time EJ' ’jgrnnrﬁ | The Maln-PAC IS ACthE-PAC now.
“[#] RDM_contiol
“&r] Retain_and_timer iz_Backup_fctive
[ " atch [for debugging) is_hain_ready TRLE _» <> Main-PAC and Backu p-PAC are
&8 Soft Scope is_Backup_ready THUE ready and LAN1 IP addresses are
=4 Initial values ie_first_cycle_just_after_switch .
Li'a:a NewSpyl ] is_Main_LANT_ok TRUE function normally.
d Binding Eu@atiun iz_Backup_LANT_ok TRUE <> Alive Port (RS_422) are function
:2g Global defines ig_flive_port_ak TRUE
'faj ariables iz_Pazsive_ready TRUE \A normaIIy.
B Types iz_Active_ LANT_ok TRUE <> Passive-PAC is ready.
;Tﬁisj've-mm-”k ;HUE A <> Both LAN1 IP addresses of
DINT_2 0 Active-PAC and Passive-PAC are
REAL_T 0.0 function normally.
REAL_2 no
TMRA_1 tH#0z
TMR_1_last_state TRUE: ticking , FALSE: zleep
To tick_THMRA_1 Set TRUE to start ticking timer1
To_stop_TMRA_1 Set TRUE to stop the ticking of timer]
TMR_2 0=
TMR_Z_last_state TRUE: ticking , FALSE: zleep
To tick_THMR_2 Set TRUE to start ticking timer?
To_stop_TMRA_2Z Set TRUE to stop the ticking of timer2
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

Redundancy

) Redundancy is not enabled in the wntime

(%) Bunning as active runtime

1N

LI 1
Patn 2 n

Cloze

Fazzive muntime 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“ (it 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_THE_2 Set TRUE to start ticking timer
\ To_stop_THR_Z Set TRUE ta ztop the ticking of timers -

. 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 and the control will pass to the other PAC. In this demo
program (RDN_control), the PAC will automatically reboot after a specific time if the LAN1 cable is
disconnected.

3) After rebooting, the Active-PAC is Backup PAC, all values still exist and timers are still ticking.

O0O00 NewSpy1.spl
iF] Name | Value The Backup-PAC is Active-PAC now.
T [ iz_Mait_dctive J/
!S_Baulzkup_.-’-'-.-:twe EEE D000 HewSpyl.spl
g+ iz_hain_ready TRIE
. | Mame | Walue |
iz_Backup_ready TRLUE DINT 1 5
ig_firet_cocle_just_after_switch DIN T_E 1734
(Lis_Main_LAN1 ok B+ REAL T 22 299939
iz_Backup_LaMH1_ok TRIE REAL 2 g
s Alive_port_ok [hLE TMF_T 293851 O
Is_Passive_eady [hLE TMA_1_last_state TRUE
is_Active_LANT_ok TRUE To ti;k_TMEI ]
[ is_Passive_LAN1_ok ] To, ston, TMAL 1
THMR_2 H29m5 48 0ms
TMRB_Z_last_state TRLUE
To_tick_TMA_2
To_stop_TMR_2

Note:
Plugin 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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14.3 Description of Win-GRAF Demo Projects

Download the demo program on the website (demo_RDN_1.zip, demo_RDN_2.zip, demo_RDN_3.zip, or

and "demo_RDN_4.zip"). Click the menu commands File - Add Existing Project - From Zip... in the
Workbench to open the project.

Project Name Description

demo_RDN_1 Two PACs are connected with three DCON I/0O modules via COM2  [Test

demo_RDN_2 Using two PACs without connecting any I/0O module. Test, Program

Two PACs are connected with an ET-7050 (Modbus TCP I/0O module)

Test
demo_RDN_3 via LAN3 through an Ethernet switch.

Two PACs are connected with an iDCS-8830 via LAN3 through an

demo_RDN_4 Ethernet switch. iDCS-8830 supports redundant I/0O modules.

Test, Program

14.3.1 [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:
For the redundant system can work normally, the user must add the "i_redundancy" function in the
"1/O Boards" window (refer to Chapter4) and set the Active_IP and Mask.

EEEE 1/0 Boards

a 2 Cloze
1
2 Select
3
; 10: i_redundancy - Properties %
: Kewob q ...................................................................................................................................................................................................................
i '.!Lclive_ll’ =192 168.79 327
5 Paszive IF =auio
9q Mask =25525500
i_redundancy afeway_IF =duablEd :
B redundancy ol Tl Note:
N—Reservedl =0 DO NOT set the last digit value of the "Active_IP"
12 Reszerved2 =0
13 Reserved3 =0 as 0 or 254 or 255. It should be 1 to 253.
14 Reservedd =0
15
16
i_redundancy e

Enable Redundancy in the PAL.
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Description of "i_redundancy" 1/0 board:

The function is used to display the current status of the Win-GRAF redundant system.

"Auto", the LAN1 IP address of the Passive-PAC will automatically be set as

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“.

Active_IP:

It should be from 1 to 253.
Passive_|IP:
Mask:

The common settings are either 255.255.255.0 or 255.255.0.0 depending on the
network environment.

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.

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.

0 X

Variables
I Mame | Type | Dim. | Atrib. | Spb. | Initvalue | User.. | Tag | Description
B8 %[0 - 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 =

%elx10.4=i5_first_cycle_just_aft
%alX10.5=is_Main_LANT_ok
%lx10.6=is_Backup_LANT ok

Double-click it to modify the variable name,
and press the Enter key.

s

%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
%0%10.11 BOOL Input [ 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).

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 213



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 the 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 the 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/0O 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 1/O Boards

0
-

2

3 o

4 Baud_rate = 9500

: e i g i Using the COM2 of PAC and
7 %L‘f:m{:ﬂeﬂjpimﬂ the Baud rate is set to 9600.

ReTyean =0
Reservedl =0

. Reserved2 =11
11 redundanc_l,l rz485 Reserved 3 =0
12
13
14
15 DCOM ~
16
Enable one zenal port [F5-485] to connect remote DCOM [/0z [I-7000 zenes modules |
Mate: W
£ >
Notice:

1. The "i_redundancy_rs485" must use with the "i_redundancy" or it doesn't work.
2. The "i_redundancy_rs485" only enables RS-485 ports of Passive-PAC to receive data but not to send
data.

EEEE /0 Boards

11: i_redundancy_rs485 - Properties

Chl]l Tmmuut a0 Chxx_Port_No:
Chi02 Port No =10 . . .
Cho?2 T':mgu]:‘.[ B Using COM2 of Passive-PAC (0: Disable)
DEDN Eﬂ; l;'ﬂgf,ﬂ ED Chxx_Timeout:

Eﬂ: Eﬂfﬁ g,:, Set timeout as 30 seconds.

ChO5_Port_Ho =0 Note:

L e T S el

Ch05_Timeout = 30 . . .
13 Ch06_Port_No =0 If no data is received after the time-out, the
14 Chi6_Timeont =30

: status of channel (0-15) will be displayed as |-
i_redundancy_rzd85

1E - - "FALSE" in the "Variables" window.
Detect the RS-485 port ztd

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 215



14.3.2 Declaring Variables (dlemo_RDN_2)

Users can view or add variables in the "Variable" window.

Name Data Type Description

Used in the “PAC_Time” program

Yearl
Month1l
Dayl
WeekDayl DINT
Hourl
Minutel
Secondl

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 a 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;

t d BOOL ’
retain_done 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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14.3.3 Introduction of the "demo_RDN_2" Project

LD Program — “PAC_Time”
It used to get/set the system time of PAC.

(* et current Time of the PAC xj = (* =et "Set_new_time" to TRUE to =et new time to PAC *:]

Inst_TIME_GET - SEt_newy time
E.TIME_GET ...
T ———]

Year|-eart

hdonith |-honth
Dray Dy

s Day |-vhieekDay

Hiowr |-Hour1

Set_newy_time

Sec.. |-Secondl R = |

LD Program — “RDN_control”

YWear_to_set Lvear
morth_to_set dManth
Day_to_set|Day
Hour _to_set JHour
winute_to_zet Minute

Second_to_setSec

Mfirte |-Minute — (*Reset "Set_ne_time"to FALSE®) =—

In=t_TIME_SET
S.TIME_SET @
[———

If the Passive-PAC's communication and health status is better than Active-PAC when there is a problem
with Active PAC, the control authority will be changed to the Passive-PAC immediately. In this example
program, PAC will automatically reboot after detecting LAN1 disconnection for more than 1 second.

RDN_control

El2
s —— Switch to Passive PAC if Passive is ready and its LANI is ok however Active LAN1 communication has problem

Ll is_Active_LAN1_ok is_Paszive_ready is_Passive_LANI1_ok

=3

Telz 4 FT ET

ST Program — "Retain_and_timer"

EnPAC REEOOT Q |

(* "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 := GetSysInfo (_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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14.4 The Description for Other Redundant Projects
14.4.1 Test the Redundant Project (demo_rdn_3, demo_rdn_1)

Description (demo_rdn_3):
Using both the LAN3 of two PACs to connect an ET-7050 (Modbus TCP I/O module, 12 DI, 6 DO) through
one Ethernet switch.

Hardware Wiring:
RPAC-2658M

Win-GRAF Ethernet Switch

Alive Port

LAN2
_ (COMS3: RS-422)
IP = 192.168.X.X Viain (7) | Backup(9)
ET-70001/0 LAN1 IP =192.168.X.X
IP = 10.0.X.X LAN2 IP = 199.193.195.17/

199.193.195.9
LAN3 IP = 10.0.X.X

1. Configure the ET-7000 module
Refer to the ET-7000 manual to set the IP address and 1/0 settings (also refer to Section 5.2.1).
Manual: https://www.icpdas.com/en/download/show.php?num=2217&model=ET-7050

2. View settings of the Win-GRAF project
In the "1/O Drivers" window, set 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 DI and DO data (refer to
Section 5.2 for details about the setting).

Win-GRAF - demo_rdn_3

File Edit View Insert Project Tools Window Help
SlE E s X )9 (5 Yo € @ B jg| 35 "R A

Workspace 10 Drivers

| |

o3 demo_rdn_3 B O Mg MODBUS Master L \alue
----- L Exception programs B ----- ﬂx Open MODBUS: 10.0.79.128:502
o Programs - s ET-7050 IP = 10.0.79.128
"] PAC_Time £ =
] RDN__control ‘= - TCP Port = 502
\___ &l Retain_and_timer } |5 &-M® IEIIODBUS STave Data blocks are used to read 12 DI,
=1 Watch (tor debuggin... B Server - Slave number = 1 .
o Soﬂ[Scope & H = "B Input Registers [1..2000] write 6 DO, and read 6 DO
------- = Initial values = -2 +0: Yearl
"""" “8d NewSpyl Request | Slave/Urit | Address | Mb ltem | Activation | Period (ms) | Period on errar | Timeout (ms) | Humbe
"""" “E!é Binding Configuration B «2> Read Input Bits 1 1 12 Periodic 50 5000 1000 1
"""" 39 Global defines <15 Write Coil Bits 1 1 B On Change 0 0 1000 1
------- G} Variables <1> Read Coil Bits 1 1 B Periodic 50 5000 1000 1
....... B T\,'pES p= =
- {A" PrOjECtS} ilLI PAC Time HON control Wanables Retain and timer NewSpyl | 10 Drivers

In the Workspace, double-click the program name to view the program.
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3. Download the Win-GRAF project ("demo_rdn_3")
Configure the proper Win-GRAF communication IP, Active_IP, Mask, and ET-7000 IP addresses, and

then download the project to the PAC.

Note:

® Using eSearch Utility to check the IP address of devices.

® |n the example, the IP address of LAN3 and PET-7050 must on the same network segment.

® |In redundant mode, the LAN2 IP address of two PACs will automatically be set to 199.193.195.17
and 199.193.195.9.

® Power off the Passive-PAC before updating the project to the Active-PAC. After completing the

update, power on the Passive-PAC to ensure that the redundant system is work properly.

# eSearch Utility [ v1.2.6, Dec.09, 2020 ]

RPAC-2658M

RPAC(7)_L1

192.168.79.37

File Server Tools

MName Alias IP Address Sub-net Mask | Gateway *
LET—?I]EI] EtherlO 10.0.79.128 255.255.0.0 10.0.0.254 ]

WPE000 MWPE000 192.168.1.38 255.255.0.0 192.168.1.1

2hh.255.0.0

192.168.0.254

RPAC-2658M  RPAC[F)_LZ 199.193.195.17  255.255.255.0 172.16.0.254
RPAC-2658M  RPAC[¥]_L3 10.0.79.10 255.255.0.0 10.0.0.254
RPAC-2658M  RPAC[9)_L1 192.168.79.38 255.255.0.0 192.168.0.254
RPAC-2658M RPAC[9)_LZ 199.193.1959 2652552550 172.16.0.254
RPAC-2658M RPAC[9)_L3 10.0.79.11 255.255.0.0 10.0.0.254

< >
M Search Server| Configuration [UDF] Web Exit

Status

4. View the status of redundant PACs
Click "NewSpy1" to open the spy list, now the Main-PAC is the Active-PAC.

waN - B A= 1 EW W = | =] il & % € G B jq| (5 " AI|RUN UE AR R
e
[ demo_rdn_3 [RUN] M ame | “alue | Description
[J Exception programs [ is_Main_Active TRUE k ol
3 Programs Is_Backup_ Active
‘& PAC_Time D is_Main_ready TRU

“B] RDN_control

‘& Retain_and_timer
3 Watch (for debugging)

¥ soft Scope

“H Initial waliae

is_Backup_ready

is_first_cycle_just_after_switch

is_Main_LAN1 ok
is_Backup_LAN1_ok
is_Alive_port_ok

{
.= R )
mm

[

4

The Active-PAC is
Main-PAC now.

4

4

prou ) o R e R e w i

B NewSpyl is_Passive_ready TRU

Mdimng ConNguraton is Active LAN1 ok TRU
30 Global defines [ is_Passive LAN1 ok TRU k v
tal Variables < >

Before changing the control
authority to the other PAC, make
sure the Passive-PAC is ready.
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5. Set the value of variables
1) Assign values 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.

| & % € @ R g (5 /i RON EEER K

0000 NewSpyl.spl

Mame | Yalue | Description

H is_Passive LAN1 ok TRUE "
= DINT_1 1234 Setup as Retain variable in the program "Retain_and_timer"
N DINT_2 6006 Setup as Retain variable in the program "Retain_and_timer"

REAL 1 2356.75 Setup as Retain variable in the program "Retain_and_timer"

REAL 2 6592.5 Setup as Retain variable in the program "Retain_and_timer"

TMR_1 t#125378ms

To_tick_TMR_1 Set TRUE to start ticking timerl

To_stop_TMR_1 Set TRUE to stop the ticking of timerl

ET7050 _COM _err 0 0: No error (comm. ok} , Communication error of the ET-7050

ET7050_DO_0_ReadBack R
ET7050 DO_1_ReadBack TRU
ET7050_DO_2_ReadBack TRU
ET7050_DO_3_ReadBack
ET7050_DO_4 ReadBack
ET7050 DO 5 ReadBack

If ET-7050_DOx is set to TRUE, ET-7050_DOx_ReadBack will return TRUE.

ET7050_DO_0 TRUE DOx of the ET-7050
ET7050 DO _1 TRUE
ET7050_DO 2

ET7050 DO_3

ET7050 DO _4

ET7050_DO_5

ET7050_DI_00 INx of the ET-7050

ET7050 DI_01

ET7050_DI_02

ET7050 DI_03

ET7050_DI_04

ET7050_DI_05

ET7050_DI_06

ET7050 DI_07

ET7050 DI_08

ET7050_DI_09

ET7050_DI_10

ET7050 DI_11 v
£ >

<| ?I PAC Time ROM contro Wanables Retzin and timer NewSpy1,” |0 Drivers

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 and the control will pass to the other PAC. In this demo
program (RDN_control), the PAC will automatically reboot after a specific time if the LAN1 cable is
disconnected.

o000 NewSpy Lspl

Marne | Yalue | Description
tE is Main Active ~
— | is_Backup_Active TRUE *\ The Active-PAC is
B is_Main_ready Backup-PAC now.
is_Backup_ready TRUE

is_first_cycle just after switch
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0000 NewSpyl.spl

M arie | Yalue | Description

il is_Main_LAN1 ok ]

i is_Backup_LANI ok TRUE Plug in the LAN1 of Main-PAC (Passive)

B¢ is_Alive_port_ok and the value will become TRUE.
is_Passive ready

is Active LAN1 ok TRUE

[ is Passive LAN1 ok ]

( DINT_ 1 1234 Setup as Retain variable in-
DINT_2 6006
REAL_1 2356.75
REAL_2 6592.5 data still exist and the timer is ticking.

\_ TMR_1 t#18m32s459ms
To tick TMR_1 Set TRUE to start ticking tin
To _stop TMR 1 Set TRUE to stop the ticking
ET7050_COM_err 0: No error (comm. ok) , Cor
ET7050_DO_0 ReadBack If ET-7050 DOx is set to TR
ET7050_DO_1_ReadBack

ET7050_DO_2_ReadBack ET-7050_COM _err: A non-zero value
ET7050_DO_3_ReadBack

ET7050 DO 4 ReadBack indicates the communication error.
ET7050 DO 5 ReadBack Set the ET-7050_Dox to TRUE and the

ET7050_DO_0 TRUE : .
ET7050 DO 1 T ET-7050_DOx_ReadBack will return TRUE

ET7050 DO 2 If the communication is OK
ET7050 DO 3
ET7050 DO _4
ET7050 DO _5
ET7050_DI_00 INx of the ET-7050
ET7050_DI_01
ET7050_DI_02
ET7050 DI_03
ET7050 DI_04
ET7050_DI_05
ET7050_DI_06
ET7050 DI_07
ET7050_DI_08
ET7050_DI_09
ET7050 DI_10
ET7050 DI_11 v
£ >
illl PAC Time RON control Variables Retain and timer NewSpy1,” 10 Drivers

After the control is changed, the variable

=]
= R = e w |

s

[«

L«

Test the redundant project (demo rdn 1)

Description:
Using both the COM2 (RS-485) of two PAC to connect three DCON I/O modules (I-87064, 1-87018ZW,
1-7065).

1. Before connecting two PACs with remote DCON 1/0O modules, refer to Chapter 8 to configure each
module by using DCON Utility and set the “DCON” 1/0 board.

2. In the Win-GRAF, view programs and set "i_redundancy” and "i_redundancy_rs485“ I/O boards.
(Refer to Section 14.3.1 1/0 Boards Settings).

3. After downloading the Win-GRAF project ("demo_rdn_1"), refer to step5 and step6 of “demo_RDN_3"
as noted before to test.
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14.4.2 Introduction of the "demo_RDN_4" Project

Description:
Two PACs are connected with an iDCS-8830 Redundancy I/0 unit via LAN3 through an Ethernet switch.

Wl'n—GRAF - demo_rdn_4
File Edit View Insert Project Tools Window Help

AN BE TRE T I ESECN = e o] E N e AR G e A

wmane
=l demo_rdn_4

| ~ |[TF Mame | Type | Dil

i1 [ Exception programs ERR]rAC Time 1
(T 1 Programs /1\) Click the name to view the program. ] Inst_ TIME_GET  Time_Get
%] DO_demo ———— — Inst_TIME_SET Time_Set
] PAC_Time I - O fat Global variables
-“#] RDN_control | Year|-vear1 Yearl DINT
&1 ReadMe {*Only comment®) Monthl DINT
\_ -“&7 Retain_and_timer i Month|-Month1 Dayl DINT
- Watch (tor debugging) WeekDay1 DINT
- B4 Initial values i Day|-Dayl Hourl DINT
- &d NewSpyl DINT o
] E}!’indin Configuration 2. ) Click "I/Os" to view the "i_redundancy" setting. ] >
- 30 Global defines ~r |] pem|-Hourl 3 (Used)
--fal Variables S . 3 {Project)
) 3 Advancad hd
------- ] (Alngrpoe,thsy Q/ Click "Variables" to view variables. | LSIE] ke, ot o

iDCS-8830 equips redundant power inputs, redundant Ethernet communication modules, and eight 1/0
slots. In the example, a set of redundant DI modules (i.e., F-8040 in slots 0 and 1) and a set of redundant
DO modules (i.e., F-8041 in slots 2 and 3) are used.

The "Modbus Master" Setting

Click the “Open Fieldbus Configuration” button to open the “l1O Drivers” window. In this example, the
Modbus Master is enabled to connect two Modbus TCP Slaves (i.e., communication modules of iDCS-8830)
to read/write data or the communication status.

(i Y O A E el 5 A

10 Drivers =

i8 -Ma MODBUS Master N A || Mame | Value
a2 Elﬁ: Open MODBUS: 10.0.79.200:502 -]—>[ :FH:E Mode Open MODBUS
-8 ET-"H <2> Read Input Bits (1) [1..32] - Read D/l AHRTVR A ) Address 10.0.79.200
&8 «15> Write Coil Bits (1) [65..96] - Control DJO Port 502
‘= B <4> Read Input Registers (1) [513..521] - iDC5-8830 status Reconnect after error
g @ <4> Read Input Registers (1} [577..664] - /O status Slaves diagnostics
B I':'Iﬁ: Open MODBUS: 10.0.79.201:502 A Delay between requests (ms) 10
T B <25 Read put Bits (1] [1..32] - D71 BAEZH 2 Disabled O
45 “B <15 Write Coil Bits (1) [65..96] - D/O J
“B <4> Read Input Registers (1) [513..521] - iDC5-8830 status
B E--"B «4> Read Input Registers (1) [577..664] - 1/O status
E-Mg MODBUS Slave
=g Server - Slave number = 1
ElE Input Registers [1..2000] v
Request | Slavednit | Address | Mb ltem | Activation | Periad (ms) | Period on emor | Timeout (ms) | Murmber of tiaks | Description
<2> Read Input Bits 1 1 32 Periodic 0 3000 1000 1 Read D/l
<15= Write Coil Bits 1 65 32 Periodic 0 3000 1000 1 Control D/O
<4> Read Input Registers 1 513 9 Periodic 0 3000 1000 1 iDCS-8830 status
<d> Read Input Registers 1 577 88 Periodic 0 3000 1000 1 1/0 status
< >

Note: the IP addresses of LAN3 and communication modules must on the same network segment.
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Read DI (F-8040 in slot 0 and 1):

To read 32 DI data start from address 1 and send the request continuously. It will be sent after 3 seconds

if an exception occurs. No response for 1 second can be regarded as abnormal.

g = Nm MODBUS Master ™

2 .

i

3 l ----- "B <4> Read Input Registers [1} [513 .521] - iDCS-8830 status[ Double-click

e %-*B <4> Read Input Registers (1) [577..664] - I/O status

o & Open MODBUS: 10.0.79.201:502 \

N Sernbal | Operation | Oifset | bdazk | St\rage

e iDCS8830 slot01 F8040 DI[0] Data exchange 0 FFFF Detault

g+ IDCS8830_slot01_F8040_DI[1] Data exchange 1 FFFF Defhult
iDCS8830 slot01 FR040 DI[2] Data exchange 2 FFFF Degult
iDCS8830 clot01 FR0O40 DI[4] Data excha —
iDCS8830_slot01_F8040_DI[5] Data excha = Pedquest
iDCS8830_clot01_F8040_DI[6] Data excha Drescription:
iDCS8830_slot01_F8040_DI[7] Data excha
iDCS8830_slot01_F8040 DI[8]  Data excha  2ave/Unit:
iDCS8830 slotD1 _FB040 DI[9] Data excha
iDCS8830_slot01_F8040 DI[10] Data excha 1-DBUS Request
iDCS8830 slotD1 F8040 DI[11]  Data excha i Read-CoilBits -
iDCS8830 _slotD1_FB040 _DI[12]  Data excha —
iDC58830 slot01_F8040 DI[13] Data excha e ol Tem B v
iDCS8830 slotD1_FB040 _DI[14]  Data excha
iDCS8830 slot01_F8040 DI[15] Data excha [Datablock
iDCS8830 slotD1_FB040 _DI[16] Data excha EBase address: |1 |
iDCS8830 clot01 FBO40 DI[17]  Data excha _
iDCS8830_slot01_F8040 DI[18] Data excha (1P items: 3z |
iDCS8830 clot01 F8040 DI[19]  Data excha o
iDCS8830_slot01_FB040 DI[20]  Data excha —oereaton
iDCS8830_slot01_F8040 DI[21] Data excha [ (©) Perindic: |0 ms 3000
iDCS8830 _slot01 F8040 DI[22] Dataexcha () oncal e S
iDCS8830_clot01_F8040 _DI[23]  Data excha () on change
iDCS8830 slotD1 F8040 DI[24]  Data excha :
iDCS8830_slot01_F8040_DI[25] Data excha o
iDC58830 slot01_F8040 DI[26] Data excha [ Timeout: 1000 s ]
iDCS8830 _slotD1_FB040 _DI[27]  Data excha
iDCS8830 slot01 F8040 DI[28] Dataexcha  Mblridls:
iDCS8830 slotD1_FB040 _DI[29]  Data exchange 29 FFFF Detault
iDCS8830 clot01 FBO40 DI[30]  Data exchange 30 FFFF Default
iDCS8830 slotD1_FB040 DI[31] Data exchange 31 FFFF Default
£

Note: iDCS-8830 Ethernet redundant I/O unit is used in this example, refer to Section 4.1.1 of the

FCM-MTCP software manual to set the "Base address".
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Read DO (F-8041 in slot 2 and 3):

To read 32 DI data start from address 65 and send the request continuously. It will be sent after 3 seconds

if an exception occurs. No response for 1 second can be regarded as abnormal.

10 Drivers =

[ mh He i

|
[T

|
[

£

{

£-Ma MODBUS Master ~

& “E <4> Read Input Reglsters (1) [513..521] - iDCS-8830 statu

E-"H <4 Read Input Registers (1) [577..664] - I/O status [ Double-click ]

El ---- # Open MODBUS: 10.0.79.201:502 X

Symbal | Operation | Offset | task | St\rage
iDCS8830 slot23 FR041 DO[O] Data exchange 0O FFFF
iDCS8830 slot23 FB041 DOJ1] Data exchange 1 FFFF
iDCS8830 slot23 FB041 DOJ2] Data exchange 2 FFFF
iDCS8830 slot23 FR041_DO[3] Data exchange 3 FFFF
iDCS8830 slot23 FR041_DO[4] Data exchange 4 B TT R e D
iDCS8830 slot23 FR041 DO[S] Data exchange 5
iDCS8830 slot23 FB041 DOJ[6] Data exchange 6 Request
iDCS8830 slot23 FR041_DO[7] Data exchange 7 Drescription:
iDCS8830 slot23 FR041_DO[8] Data exchange 8
iDCS8830 s=lot23 F8041 DO[9] Data exchange 9 Slave /Unit:
iDCS8830 slot23 F8041 DO[10] Data exchange 10
iDCS8830 slot23 FBO041 DO[11]  Data exchange 11 MODBLS Request
iDCS8830 slot23 _FB041_D0O[12]  Data exchange 12 <5 Write single coil bit ¥
iDCS8830 slot23 FR041 DO[13]  Data exchange 13 ee=singla-heldin —
iDCS8830 slot23 FB041 DO[14] Data exchange 14 ol
iDCSB830 slot23 FA041 DO[15] Data exchange 15
iDCS8830 slot23 FR041_DO[16]  Data exchange 16
iDCS8830_slot23_F8041_DO[17]  Data exchange 17 B ey
iDCS8830 slot23 FB041 DO[18] Data exchange 1B
iDCS8830_slot23 FB041 DO[19] Data exchange 19 Hb items:
iDCS8830 slot23 FR041 _DO[20] Data exchange 20
iDCS8830_slot23 F8041 DO[21] Data exchange 21 Activation
iDCS8830_slot23_F8041_DO[22]  Data exchange 22 | [ @ereriodic |0 ms |3000
iDCSB830 slot23 FR041 DO[23] Data exchange 23 ) on cal {on error)
iDCS8830 slot23 FA041 _DO[24]  Data exchange 24 (") on change
iDCS8830 slot?23 _FR041_DO[25]  Data exchange 25 _
iDCS8830 slot23 FB041 DO[26] Data exchange 26 AIE,
iDCS8830 slot23 FB041 DO[27] Data exchange 27 [ Timeout: 1000 ms
iDCS8830 slot23 FR041_DO[28] Data exchange 28
iDCS8830_slot23_F8041_DO[29]  Data exchange 29 Nb trials:
iDCS8830 clot23 F8041 DO[30]  Data exchange 30 FFFF Derault
iDCS8830 slot23 FB041 DO[31] Data exchange 31 FFFF Default

Note: Refer to Section 4.1.2 of the FCM-MTCP software manual to set the "Base address".
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Read the status of iDCS-8830:

® Set the Operation field of "iDCS8830_LAN1_error_status" to “Error report” which means to return an
error code when fails to read data and be reset to 0 when a successful read. Also, its “Offset” field
must be set as “0”.

® The data type of "iDCS8830_System_minor_fault_status" and "iDCS8830_System_major_fault_status"
is "DWORD" (32-bit), so the "Offset" requires two Modbus addresses and the "Storage" must be set as
"DWORD (Low-High)".

B =-Ma MODBUS Master M
2 El ---- % Open MODBUS: 10.0.79.200:502
“g - B =2 Read Input Blts (1) [1..32] - Read I/l
o e
g B *B =4> Read Input Registers {1} |577..664] - /O status Double-click
. L -a Open MODBUS: 10.0.79.201:502
| Symbal | Operation | Offset | Mask | Starage
@»:?'[ iDCSB830 LAN1 error status Error report 0 | FFFF Default
B iDCS8830_FCM1_maode Data exchange 0O FFFF Default
iDCS8830 FCM2_status Data exchange 1 FFFF Default
iDCS8830 system bus_status Data exchange 2 FFFF Default
iDCS8830 FPM status Data exchange 3 FFFF Default
iDCS8830 System_minor_fault _status Data exchange 4 FFFF DWORD (Low - High)
[iDCSSBE{}_System_majDr_fault_status Data exchange 6 FFFF DWORD (Low - High)
iDCS8830 LANL1 ID Data exchange 8 FFFF Detault
<

Note: Refer to Section 4.2.1 of the FCM-MTCP software manual to set the "Base address".

HMODEBOS Master Eequest _

Request
— = _OK
Descripkion: WZ5-5530 skatus
SlaveUnik: 1
MODEUS Request

«2% Read Input Bits
<3 => Read Holding Regiskers

<4 = Read Input Registers

~C e Wheikm mimmle sl RiE

0|3

Diaka block,

Base address:

513
Mb items: a |
G
0 |

Read 9 addresses starts from address 513.

Ackivation
(© Beriodic: ms 3000 k Send the request continuously. It will be
(L On call {on errar) sent after 3 seconds if an exception occurs.
() on change
Mise,
Timeaut: 1000 ms k N .
- No response for 1 second indicates an exception.

b trials:
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Read the 1/0 status of the iDCS-8830

To read the system information start from address 577 and send the request continuously. It will be sent

after 3 seconds if an exception occurs. No response for 1 second can be regarded as abnormal. Refer to
Section 4.2.2 of the FCM-MTCP software manual to set the "Base address" and "Offset".

Start Address:

Module ID: 00577
I/O slot status: 00593
Emergency: 00609
Channel break status: 00649

floprvers 1 O DBUS Master Reguest

iDCS8830_io_channel_break status[6]

Data exchange

FFFF

DWORD (Low - High

i< Mg MODBUS Master E——
2 % Open MODBUS: 10.0.79.200:502 Description: |
‘8 *B <2> Read Input Bits (1) [1..32] - Read C/I _
"B «15> Write Coil Bits (1) [65..96] - Control D/O SlavveLnit:

E "B <> Read Input Registers (1) [513..521] - iDCS-8830 st
g jz1<4> Read Input Reg NNl MODBUS Request
el £ Open MODBUS: 10.0.79.201:502 <2> Read Input Bits y-
&b .5}'me| . | Operation | Offset | Ij li E' ::
"= IDCS8830 io_slot status[0] Data exchange |16 F < thhvibe ricole soil bie =
g+ iDCS8830_io_slot_status[1] Data exchange |17 F Sata biock

iDCS8830 io_slot_status[2] Data exchange |18 F

iDCS8830 _io_slot_status[3] Data exchange |19 b oot g

iDCS8830 io_slot_status[4] Data exchange |20 F| mbitems: 58

iDCS8830 io_slot_status[5] Data exchange |21 F

iDCS8830 io_slot_status[6] Data exchange |22 F  Activation

iDCS8830 io_slot_status[7] Data exchange |23 F| @ Pperiodic: ] ms  |3000 ]

iDCS8830 _io_emergency_status[0] Data exchange (32 F —T7onca po——

iDCSB830 io_emergency status[1] Data exchange |33 F' (onchange

iDCS8830 _io_emergency_status[2] Data exchange |34 R —

iDCS8830 io_emergency status[3] Data exchange |35 AL

iDCS8830 _io_emergency status[4] Data exchange |36 | F [ Timeout: 1000 ms ]

iDCSB830 io_emergency status[5] Data exchange |37 F _

iDCS8830 _io_emergency_status[B] Data exchange |38 F b trials:

iDCS8830 io_emergency_status[7] Data exchange |39 FFFF  Default

iDCS8830 io_channel_break status[0] Data exchange [?2 FFFF  DWORD (Low - High}\

iDCS8830 _io_channel_break status[1] Data exchange| 74 FFFF DWORD (Low - High)

iDCS8830_io_channel_break status[?2] Data exchange| 76 FFFF  DWORD (Low - High)

iDCS8830 io_channel_break status[3] Data exchange| 78 FFFF  DWORD (Low - High)

iDCS8830 io_channel_break status[4] Data exchange| 80 FFFF  DWORD (Low - High)

iDCS8830 _io_channel_break status[5] Data exchange| 82 FFFF DWORD (Low - High)

)
)

iDCS8830 io_channel_break status[7]
<

Data exchange

84
\_86 Wy FFFF

DWORD (Low - High

/

AN

4 DO dem

PAC Time ROM control

"DWORD" is a 32-bit data type and needs 2 Modbus addresses.
Also, the Storage must be set to“DWORD (Low — High)”.

Refer to Chapter 5 for more details on Modbus Master settings and Chapter 3 for Modbus Slave settings.
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14.4.3 Test the Redundant Project (demo_rdn_4)

Description:
Two PACs are connected with an iDCS-8830 Redundancy I/0 unit via LAN3 through an Ethernet switch.

The following table lists all used devices in this project:

Products Quantity Products Quantity
RPAC-2658M 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 how to configure an iDCS-8830. Visit the web page to download the software and
user manual.

<> iDCS-8000 Website: https://www.icpdas.com/en/product/iDCS-8830

<> Download Center: https://www.icpdas.com/en/download/index.php?model=iDCS-8830

< Software Manual: https://www.icpdas.com/en/download/show.php?num=1677&model=iDCS-8830

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 10.0.79.200).
MCU2 (set the SW2 to “C”, the SW1 to “9”, and the IP address to 10.0.79.201).
SW2/SW1 means the fourth octet of IP address of the MCU. (C816 = 200; C916 = 201)

Configure IP addresses by using eSearch Utility:

Open “eSearch Utility” and click “Search Server” to search devices, then click “Configuration” to set the IP
addresses. In this example, set two IP addresses to 10.0.79.200 and 10.0.79.201 and set the Mask address
to “255.255.0.0”.

¢ eSearch Utility [ v1.2.6, Dec.09, 2020 ] — O X
File Server Tools
Name Alias IP Address Sub-net Mask | Gateway ~
FCM-MTCP iDCS-8830 10.0.79.200 295.255.0.0
FCM-MTCP iDCS-8830 10.0.79.201 255.255.0.0 10.0.0.254 v
< >
M Search Server Configuration (UDP) < l Web ‘ | Exit
Status
Configure Server (UDP) X
Server Name : FCM-MTCP
DHCP: 0: OFF - Sub-net Mask: |255.255.0.0 Alias: |iDCS—3830
[IP Address : |10.0.?9.200 ] Gateway : 10.0.0.254 MAC: |00:0d:e(l:90:02:5?
Warning!!
Contact your Network Administrator to get correct configuration before any changing! OK k Cancel
AN
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F-8040 * 2: 32-channel DI modules which plugged into slot 0 and 1.
F-8041 * 2: 32-channel DO modules which plugged into slots 2 and 3.

Configure 1/0 modules by using iDCS-8000

1) Open iDCS-8000 Utility and enter the IP address of the iDCS-8830 to connect.

g iDCS-8000 Utility ver 3.2.3
MBus File Online Setting Help

A L
DCS-E000 VKL@‘ o ‘ 4 ‘ . -
TTili _Connect v I

Controller

IP |10.0.79.200) \

Note:

The PC and the iDCS-8830 must on
the same network segment (e.g.,
10.0.x.x) to connect successfully.

2) Click "Upload" to upload the current I/O settings used in the iDCS-8830.

File Online Setting Help

Status
~u
v x O @ & - B‘ - n I'F4= 02:33:22 Successfully connectwith iDCS-8000.
Disconnect| Uploa ownload| Monitor Load Save i =
1IDCS-8830
Successfully connect.
IP

Modbus ID | lqset] Don’t change it.

3) Click the 1st FCM-MTCP (MCU1) and set "IOM_0 ~ 3" (F-8040/F-8041) as "Duplex" Mode.

# iDCS-8000 Utility ver 3.2.3 (Online Mode) = X
File Online Setting Help

—~ Status
v x Q @ - : B‘ v E [UploaddatafromiDCS-BUEIUﬁnished.
I Disconnect| Upload | Dowgload |\, Monitor Tread Load Save i )
iDCS-8830 Common IOM Configuration Successfully Set
DuplexMode  Break Line
IP [10.079.200 ModbusID | 1 Set M0 [Dupiex | [ON <] upload.
D DDD IOM_1  |Duplex »] \JON  ~
1 1 0 O (5
1OM_2 |Dup|ex Ll ION L]
FCM-MTCP M3 [Duplex = [ON -
= IOM_4 |Single ~| |[OFF |
IOM_5 |Single »| |oFF -]
IOM_6 [Single ~| [oFF ~|
IOM_7 |Single »| |oFF -]

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 229



3) Make sure that F-8040 and F-8041 modules have connected to the termination boards and set the
“Break Line” (i.e., Open Wire Detection) as "ON".

=
F-8040 | F-8040 | F-8041 | F-8041 (I/0 Slots)
(Slot0) (Slot1) (Slot2) (Slot3)
v,
CA-3710AM
CN1 | CN2 CN1 | CN2 | CN3 CN1
DN-DI-32DW DN-DO-16DR-A DN-DO-16DR-B
(chOto ch31) (ch0 ~ ch15) (ch16 ~ ch31)

5) Click “Set” and click “Download” to download settings to iDCS-8830 and close the iDCS-8830 utility.

Start testing:
Make sure that all devices are connected properly and modify the Win-GRAF communication IP address,

Active_IP address, and Mask address. Then download the project ("demo_RDN_4") to the PAC. Both the
IP address of PAC and PAC must on the same network segment.

Note:
Power off the Passive-PAC before updating the project to the Active-PAC. After completing the update,
power on the Passive-PAC to ensure that the redundant system is work properly.

Click "New Spy1" to open the spy list.

Sl =] ] & G X Ko | H &% e AR G5 Ba e n W B
O000 NewSpyl.spl
|_:_|i .[\ demo_rdn_4 [RUN] ] Marme | % alue | Description
L4 Exception programs 75 is Main_Active
B I_J Programs is_Backup_Active

18 DO_demo B is_Main_ready T
“H] PAC_Time is_Backup ready U
“E] RDN_control is_first_cycle_just_after_switch

The Active-PAC is
Main-PAC now.

‘& ReadMe (*Only commen... is_Main_LAN1_ok TRU
~-“E Retain_and_timer is_Backup_LAN1_ok TRU
- Watch {for debugging) is_Alive_port_ok TRU

is_Passive_ready
is_Active LAN1 ok
guration is_Passive 1AN1 ok

{ {
re i o B o B = M- = M-

& NewSpyi

Jﬂ? uo«_; iDCSB8830_LAN1 error_status 0 0: OK rror. LAN
- 30 Global defines iDCSB8830_LAN2_error_status 0 rror. LAN
-E} Variables iDCS8830_FCM1_mode 32 32: Master  I'1cuo02
B Types iDCS8830_FCM2_mode 33 33: Slave , 164002
3 (All Projects) iDCS8830_FCM1_status 16 16: Normal 1640001
iDC58830 FCM2_status 16 16#0001

iDC58830 FPM_status 3 Value: 0x0000: No FPM plugged , C

iDC58830 System_minor_fault_status ] Value: 0: normal , non-zero: sometl

iDC58830 System_major_fault_status a Value: 0: normal , non-zero: sometl

B iDCS8830 io_slot status Value: 16#0001: Empty , 1680002:

iDCS8830_io_slot_status[0] 32 Value: 16#0001: Empty , 1680002: .
< >
iILI OO demo FPAC Time ROM control RezdMe Retzin and timer 10 Dirivers Variables MewSpy1
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iDCS-8830’s Communication Status:

Name iDCS8830_LAN1_error_status iDCS8830_LAN2_error_status
Description The communication status of LAN1 The communication status of LAN2
0: OK
Non-zero: Error [ Mame | Value |
Value iDCSB830 LAN1_error_status 0
iDCS8830 LANZ error_status 0

FCM-MTCP’s Redundancy Mode and Status:

Name iDCS8830_FCM1_mode iDCS8830_FCM2_mode
The redundancy mode of the FCM1 The redundancy mode of the FCM2
Description
The start Modbus address: 513
32 (16#0020): Master
Val 33 (16#0021): Slave [ MName | Value |
alue iDCS8830 FCM1_mode 32
= iDCS8830 FCM2_mode 33
Name iDCS8830_FCM1_status iDCS8830_FCM2_status
The status of the FCM1 The status of the FCM?2
Description
The start Modbus address: 514
0 (16#0000): Empty
|
1 (16#0001): Timeout
¥ M arne | Walue
Value 2 (164#0002) Undefinded [  iDCSBB30_FCM1_status 16
iDCS8830 FCM2_status 16

16 (16#0010) Normal;

1. Unplug the LAN1 cable and the FCM2 will change to Master (32) and take over.
iDCS8830_LAN1_error_status=130 iDCS8830_LAN2_error_status =0
iDCS8830_FCM1_mode = 33 iDCS8830_FCM2_mode = 32
iDCS8830_FCM1_status=1 iDCS8830_FCM2_status = 16

Test Steps

2. Plugin the LAN1 cable

iDCS8830_LAN1_error_status=0

iDCS8830_LAN2_error_status =0

iDCS8830_FCM1_mode = 33

iDCS8830_FCM2_mode = 32

iDCS8830_FCM1_status = 16

iDCS8830_FCM2_status = 16
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iDCS-8830’s Power Status:

Name iDCS8830_FPM_status

The status of two power modules
Description

The start Modbus address: 516

0: No FPM is plugged

1: FPM1 Off / FPM2 Good v T | Walue
Value i

2: FPM1 Good / FPM2 Off 1 1DCS8830_FPM_status 3

3: Two FPM are Good.

iDCS-8830’s Failuure Status:

Name iDCS8830_System_minor_fault_status iDCS8830_System_major_fault_status
The status of a glitch or major failure of the system
Description
The start Modbus address: 517 / 518 The start Modbus address: 519 / 520
0: Empty
Non-zero: Something wrong, refer to Section 4.2.1 of the FCM-MTCP software manual
Value

M arme | Walue
iDCS8830 System_minor_fault_status 0
iDCS8830 System major fault status 0

The Status of 1/0 Slots

Name iDCS8830_FPM_status
The status of I/O slots 0 to 7
Description
The start Modbus address: 593
1 (16#0001): Empty
2 (16#0002): Halt Name | Valus
ENiDC58830 io slot status
4 (16#0004): Bootup - iDCS8830_io_slot_status[0] 32
I _10_slot_status
D iDC58830 io_sl [1] 32
Value 8 (16#0008): Bootloade iDCS8830_io_slot_status[2] 32
16 (16#0010): Pre-operation iDCS8830 _io_slot_status[3] 32
iDCS8830 io_slot_status[4] 1
32 (16#0020): Operation iDCS8830 _io_slot_status[5] 1
iDC58830 _io_slot_status|[6] 1
64 (16#0040): Stop iDCSB830 _io_slot_status[7] 1
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The Status of I/0 Emergency:

Name iDCS8830_io_emergency_status
The Emergency status of two power modules
o Note:
Description "iDCS8830_io_emergency_status[x]" only works when the "IOM_x" is set to "Duplex".
The start Modbus address: 609
0: OK, 32 (16#0020): CJC Error 256 (16#0100): Cable Break-off
Mare | Walue
FE iDC58830 _io_emergency status
iDC58830 _io_emergency_status[0]
£ iDCS8830_io_emergency_status[1]
Value

iDCS8830 _io_emergency status[2]
iDCS8830 io_emergency status[3]
iDC58830 _io_emergency status[4]
iDCS8830_io_emergency_status[5]
iDCS8830 _io_emergency status[6]
iDCS8830 _io_emergency status[7]

oo oo ooo

The Status of I/O Channels:

Name

iDCS8830_io_channel_break_status

Description

Open wire detection for I/O channels 0 to 7

The start Modbus address: 649

Value

0: Normal,
Non-zero: The corresponding bit is 1, which means the wire is disconnected.

M arrie | Walue

B iDCS8830 _io_channel_break status
iDC58830 _io_channel_break_status[0]

i+ iDCS8830_io_channel_break_status[1]
iDCS8830 io_channel_break status[2]
iDCS8830 io_channel_break status[3]
iDC58830 _io_channel_break status[4]
iDCS8830_io_channel_break_status[5]
iDCS8830 _io_channel_break status[6]
iDCS8830 io_channel_break status[7]

oo o oooo
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The Status of F8040 (DI) and F8041 (DO) Modules

Name iDCS8830_slot01_F8040_DI iDCS8830_slot23_F8041_DO
The status of F8040 (32 DI) modules on The status of F8041 (32 DO) modules on
Description I/Oslots0and 1 I/O slots 2 and 3
The start Modbus address: 1 The start Modbus address: 65
Test Steps

At first, the LEDs (DOO — 7) of the F-8041 module on slot2 will light up sequentially.

1. Unplug the F-8041 module on slot2 and, the F-8041 module on slot3 will take over and light up LEDs
in turns.

2. At this time, the status value of the iDCS8830 io_slot_status[2] is changed to "64" which means the

module on slot2 stops working. Plug the module into the 1/0O slot again.

A Mame | Walue & M ame | valuz
& iDCS8830 io_slot_status 22! iDC58830 _io_slot_status
iDC58830 _io_slot_status[0] 32 iDCS8830_io_slot_status[0] 32
£ iDCS8830 _io_slot_status[1] 32 NS iDCS8830 io slot status[1] 32
iDCS8830 _io_slot_status[2] 32 [ iDCS8830 _io_slot_status[2] 64 |
iDCS8830 _io_slot_status[3] 32 IDC58850 _1o_slot_status[3] 32
iDCS8830 _io_slot_status[4] 1 iDCS8830 _io_slot_status[4] 1
iDC58830 _io_slot_status[5] 1 iDCS8830 _io_slot_status[5] 1
iDC58830_io_slot_status[6] 1 iDCS8830_io_slot_status[6] 1
iDC58830_io_slot_status[7] 1 iDCS8830 _io_slot_status[7] 1
iDCS8830_io_emergency_status iDC58830_io_emergency_status
iDC58830 io channel break status iDCS8830_io_channel_break_status
iDCS8830 slot01 F8040 DI iDC58830 slot01 F8040 DI
iDCS8830 slot23 F8041 DO

{
el e = B o = N = =

[

iDCS8830_slot23_F8041_DOJ0]
iDCS8830_slot23_F8041_DO[1]
iDCS8830_slot23_F8041_DOJ[2]
iDCS8830_slot23_F8041_DOJ[3]
iDCS8830_slot23_F8041_DO[4]
iDCS8830_slot23_F8041_DOJ[5]
iDCS8830_slot23_F8041_DOJ[6]
iDCS8830_slot23_F8041_DO[7]

iDCS8830_slot23_F8041_DO[0] |
iDCS8830_slot23_F8041 DO[1] !
iDCS8830_slot23 F8041 DO[2] !
iDCS8830_slot23_F8041_DO[3] :
iDCS8830_slot23_F8041_DO[4] |
iDCS8830_slot23_F8041_DO[S]
iDCS8830_slot23_F8041_DO[6]
iDCS8830_slot23_F8041_DO[7] v

[

[
C

[
C

[
[

C
{
[

[
[

[

{ {
= R = = B = e v i = e = - =

<I________

[

The above is the description of testing the iDCS-8830 redundant 1/0O, also refer to Section 14.4.1 to test
the RPAC redundant system.
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Chapter 15 Schedule Control

Schedule
Control

\\ Win-GRAF PAC
Introduction:

All Win-GRAF PACs support the Schedule-Control function. One PAC can control the scheduling for up
to 10 Targets. Each Target can control one boolean (BOOL), integer (DINT), and real (REAL) variables and
up to 5 weekly schedules can be set for each year or four seasons. Also, up to 15 periods of time can be
set for one schedule.

ICP DAS provides free software — “Schedule-Control Utility” for users to simply and quickly complete
the scheduling configurations.

15.1 Install the Schedule-Control Utility and Restore the Win-GRAF Project

The user can download the Schedule-Control Utility (“Schedule_in_PC.zip”) on the website.

Install the Schedule-Control Utility:

Extract the zip file and copy Schedule_in_PC.exe and label_name.txt to your PC. It is recommended to
store files in the project directory (e.g., D:\Schedule-Control\Station1\).

l Stationd

-

« v A DMSchedule-ControlStation1 v | @ S #2 Station

Label Mamett Scheduls in_PC.
axe

2 EEE :: ]

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 235


https://www.icpdas.com/en/download/show.php?num=1746

Restore a Win-GRAF Demo Program:

Download the demo program on the website (demo_schedule.zip). Click the menu commands File -

Add Existing Project - From Zip... in the Workbench to open the project. (Refer to Section 11.4)

15.2 Introduction of the “demo_schedule” Project

This project includes one LD program (Main) that used to get the system time.

Win-GRAF - demo_schedule

File Edit View Inset Project Tools Window Help
Sl | P %y X o9 o5 &N E AR G 5 A
Workspace it ———————————————————— e B X
2 demo_schedule ¥ ~ | Mame | Type
d Exception programs | rllEn TIME GET Eno) I _1 Main .
1 _prepr= {2t Global variables
vear) Year1 Target_01_BOOL BOOL
[ or deQugging) || = | Target_02_BOOL BOOL
¥ soft Scope Monthl-Menth1 Target 03_BOOL BOOL
=4 Initial values B Target_04_BOOL BOOL
&4 NewSpyl i | Day| Dayl Target 05 _BOOL BOOL
i3 Binding Configuration Target_06_BOOL BOOL
: i | wDay| WeekDayl Target_07_BOOL BOOL
| &t Variables i Target_08_BOOL BOOL
E Types 24 | Hour]- Hourl Target_09_BOOL BOOL
3 (All Projects) el Target_10_BOOL BOOL
o] Minuep Minued Target_01_DINT DINT
= | Second|-Secondl i 4
. w O3 (Al 3
=« > 4[*] Blocks, Sovist | Define | ENUM
ilLI Main,* Wanables Binding
Build %
4| *] Build" Crossreferences | Runtime | Calistack | Breakpoinis Diaital sampling trace Prompt | HMI | Code Checher
Ready Offline 192,168,79,11:502 A 0,684 132x 18 | 0,0 11

Double-click "Variable" can view or set variables.

Name

Data Type Description

Target 01 _BOOL to
Target_10_BOOL

BOOL For ten targets to control Boolean variable

Target_01_DINT to
Target_10_DINT

DINT For ten targets to control DINT variable

Target 01 _REAL to
Target 10 _REAL

REAL For ten targets to control REAL variable

Yearl

Month1l

Dayl

WeekDay1

DINT Used for “TIME_GET” function block

Hourl

Minutel

Secondl
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15.2.1 "1/0 Boards" Setting (Schedule)

To enable the Schedule-control on the PAC, the user must add the "Schedule" function in the "I/O
Boards" window (refer to Chapter4)

EEEE /O Boards

Eey=0
Ref = 16410

Reservedld =1
Reservedl =0
Reserved? =1
Reserved3 =0

00| =) (O O | e LD P | —

(da)

Schedule

Farameters: ~
FPazeword : DIMT :
0: Mopassword protection.
others : a password number for the "*Schedule Ul to W

Parameters:
Password: DINT:
0: No password protection.
Others: A password number for the "Schedule Utility" to access the Win-GRAF PAC.

10-Ch Boolean Inputs: (TRUE: Enabled; FALSE: Disabled)
To indicate the related target of the schedule-control is enabled or disabled. For example, if Ch.0
and Ch.5 return TRUE, it means the Target 1 and Target 6 of the schedule control are enabled.

The password is “0” in this example. If a password is set, the user will be asked for entering the
password before downloading the settings to the PAC by using “Schedule-Control Utility”. After adding
the "Schedule" 1/0O board, there are 10 Boolean variables that are used to display the status of the
schedule-control will automatically be added.

Variables BEX
T Mame | Type | Dim. | Atwib. | Syb. | Irit value | UserGroup | Tag | Description
(= & %IX10 - Schedule | A
261X10.0=Targetl1 BOOL Input [
2%IX¥10.1=Targetl2 BOOL Input [
%IX10.2=Target03 BOOL Input [
2%1X10.3=Target04 BOOL Input [
26lX10.4=Targetl5 BOOL Input [
2%IX¥10.5=Targetl6 BOOL Input [
2%IX10.6=Target07 BOOL Input [
%IX10.7=Target08 BOOL Input [
26lX10.8=Targetls BOOL Input [
2%6IX10.9=Target10 BOOL Input [ W
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15.2.2 Public the Variable Data (Data Binding)

To public Win-GRAF variables for other PACs to read/write data, add the needed PUBLIC variables in
the “Binding” window and specify the identifier, refer to Chapter 7. And, the ID of control variables
must be set to 5001 to 5030.

Follow the steps:

Click the Open Binding Configuration button to display the Binding window.
Click on the PUBLIC (:9000) setting.

Drag variables to be published to the ID mapping area.

Select multiple Identifier fields that you want to set a continuous number.
Click the Iterate Property button.

S T o

Enter the starting ID number in the From field.

Window Help

..... | Walue

. B ﬁ: PUBLIC (:9000) \ PUBLIC Target_01_BOOL
—_ -2 1iYearl Target 01 DINT DINT
B+ ....... @ 2-Maonthl Q000 Target 01 REAL REAL
= (I = | 3:Dayl v Target 02 BOOL BOOL
'Name —~ | | Idertifier | Positive hysteresis | Megative hysteresis Target 02_DINT DINT
Target_02_REAL REAL
Target09 15 Target_03_BOOL
Target10 20 03

4 Target 03 DINT

Target 01 BOOL 5001 Target 03_ REAL

Target 01 DINT 5002
Target 01 REAL 5003
Target 02 BOOL 5004
Target 02 DINT 5005
Target 02 REAL 5006
Target 03 _BOOL 5007

Target 03 _DINT | 5008 From:  |5001 :']\-/ B 1 .

Target 03 REAL 5009

Identifier

I arme

Target 04 BOOL | 5010 Fresults
Target 04 DINT 5011 B0
Target 04 REAL 5012 5002
Target 05 BOOL | 5013 gggﬁ
Taroet 05 DINT | 5014 E005
W < 500K
4] %] Main| Warisbies | Binding, 10 Drivers 5007
5002

Carca
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15.3 Description of the Schedule-Control Utility Example

This example briefly describes how to set Target 1, also refer to Section 15.5 to learn more about the
settings.

1. Execute the Schedule-Control Utility (Schedule_in_PC.exe) and click the New button and then click
Target 1 to display the settings screen.

[ @ schedule-Controt Utilty x
w2 Schedule Control Utility Send to Controller Controller ime synchronizetion  OpenfromPC  Get from Contrcller Helpabout | __ %
| Tite: [Tite
New k Help-about
N\
Target 1 \ Target 2 Target 3
Target 4 Target 5 Target 6
Target 7 Target 8 Target 9
Target 10

2. Tick the Target 1, Season Always, and Normal day to enable the setting.
3. Select the scheduling options you want to use (ex: Schedule 1) and click the Schedule 1 button to
open the window.

! Schedule-Control Utility Target 1 > Season Always > Normal day — XK
Back Save to PC
Boolean Integer Real
arget | DefltVale [OFF | [0 | oo
Nedson .’”\l\‘iil}"h Always
~
Season Always * Season 1 Season 2 Season 3 Season 4
J

FERNCRE  HREFEHMWIBEE AT IET JRE -

Normal day m
@ Nommal day (Schedule 1111 Apely [Schedule 1 v Schedule 2
[[] Sunday
O Holiday 1 [ Monday
Schedule 3
O Holiday 2 [ Tuesday
oliday 2
Wednesday
O Special day Thursday Schedule 4
Friday
WS Schedule 5
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4. Each schedule can set up to 15 periods of time, check the box to set the desired time and the value
of control variables. After completing the setting, click the "Save and exit" button to save and exit
the window.

Schedule 1
Copy from

Hour Minute To Houx Minute Boolean Inheger Real
[ 01: 8 v| |30 v 12 «| |0 v ON | |10 1235
02: 13 | |0 v 17 | |30 « oN | |20 2715
LS 0 0 0 L OFF 0 O
[]04: 0 0 0 0 OFF 0 0
[]os: 0 0 0 0 OFF 0 0
] o&: 0 0 0 0 OFF 0 0
o 0 D 0 0 OFF 0 0
[]08: 0 0 0 0 OFF 0 0
] 09: 0 0 0 0 OFF 0 0
] 10: 0 0 0 0 OFF 0 0
1 0 0 0 0 OFF 0 0
1z 0 0 0 0 OFF 0 0
[J13 0 0 0 0 OFF 0 0
14 0 0 0 0 OFF 0 0
[J15: 0 0 0 0 OFF 0 0

Save and exit \ Cancel

5. The “Default Value” settings will be applied if the time is not in the scheduled period. Click the
“Save to PC” button to save the configuration file (e.g., test1.txt).

2! Schedule-Control Utility Target 1 > Season Always > Normal day - X
Back Save to PC
Boolean Integer Real
Target 1 DefaultVale ~ [OFF | [0 | oo \
Season u‘\lwuys Always
Season Always * Season 1 Season 2 Season 3 Season 4

[ * indicates the item is set. ]

Normal day
- - R - Schedule 1 * v
@® Normal day (Schedule 1 #) Apply  [Sc Schedule 2
[ Snday
O Holiday 1 Monday
Schedule 3
O Holiday 2 =
oliday 2
Wednesday
Q Special day Thursday Schedule 4
Friday
L [ Schedule 5
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15.4 Testing the Schedule-Control on the PAC
Before testing, download the scheduling settings and the Win-GRAF project to the Win-GRAF PAC.

1. First, download the Win-GRAF project (demo_schedule) to the PAC.
Modify the communication IP address and click the On Line button to download the project.

PN
e Bl s X o] C | ] e R | 05 " Ay
MNewspyLspl =N
EENEN demo schedule = | Value | Description |
E‘ """ I:j I;Bugrams Communication Parameters...
R “THE
Main | Online \

| R soft Scope M2 Simulate
------ = Initial values
....... “EA NEWSij.

2. Download the scheduling settings to the PAC by using Schedule-Control Utility.
Click the Send to Controller button, enter the IP address of the PAC and the password for the
scheduling function (in this case, 0), and click OK. After sending files, the "Send file success" dialog

will be displayed and the utility will be automatically closed.

2! Schedule-Control Utility — X

Send to Controller Controller time synchronization Oren from PC Get from Controller Help-about

| Save to PC

Title : |Titl

N

Target 1 * Taroet 9 arget 3
a-! Controller info — O X

IP: |192.168.79.11 (
Target 4 Refer to Section 15.2.1 to set the
Password : | @] password in the “Schedule” 1/0 board.
[ ] Remember password
Target 7 OK W Cancel "arget 9
N

Sending file... %

100 %
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3. Test the scheduling. Open the Win-GRAF "NewSpy1" window and you can see "Target 01 = TRUE"
which means Target 1 is enabled. In the example, we set two periods of time.

01: 08:30~
02: 13:00~

Win-GRAF - demao_schedule

12:00
17:30

Boolean=0N,
Boolean=0N,

Real=12.35
Real=27.5

Integer=10,
Integer=20,

File Edit View

Insert Project Tools ‘Window Help

[r——

Ba [ X

=R A=
Workspace
= I* demo_schedule [RUN]

""" [J Exception programs

"B Main

[ Watch (for debugging)
-8 Soft Scope

------- = Initial values

------- iy

------- ‘#i3 Binding Configuration

------- F9 Global defines

------- & variables

Note:

&l

|| & % T A B g 5 @] Rox

== E = NewSpyl.spl

FH Mame | ¥alue | Description |

o Yearl 2021

— Month1 2

B¢  Dayl 8
WeekDayl 1
Hourl 16
Minutel 31
Secondl 39
Target01 TRUE
Target02
Target03
Target 01_BOOL TRUE
Target 01 DINT 20
Target 01 REAL 27.5
Target 02 _BOOL
Target 02 _DINT a
Target 02 _REAL 0.0
Target 03_BOOL
Target_03_DINT ]
Target_03_REAL 0.0

¢| }I MNewSpy1

Main

Binding

“Warizbles

If the scheduling setting is changed and downloaded to the PAC, you can reboot the PAC or click the
"Stop application" button and click the "Download" button in Win-GRAF to apply the settings.

Al RUN
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15.5 How do | Use the Schedule-Control Utility

15.5.1 Address for Control Variables (BOOL, DINT, and REAL)

Up to 10 targets can be configured in the Schedule-Control Utility. Each Target can control one BOOL
variable, one DINT variable, and one REAL variable.

To publish the following variables for other devices to access data, all variables must be declared in the
Variables window (refer to Section 15.2) and add them into the Win-GRAF Binding widow also specify
the identifier that must be 5001 to 5030 (refer to Section 15.2.2).

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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15.5.2 Configure the Target

Schedule_in_PC.e
XE

a5 Schedule-Control Utilit

Execute the Schedule-Control Utility and click “New” to display the settings screen.
Each Win-GRAF PAC can control a maximum of 10 Targets and the default name is
Target 1 to Target 10.

1) Open from PC: Open an existing configuration file.

2) Get from Controller: Load the current settings from the PAC.

1. 2.

Orgen from PC Get from Controller 1

New
sl Schedule-Control Utiity '?— T T T ——— =
l Save to PC } Send 4o Controller l Controller time synchronization Open from PC llGetﬁomConﬁo]]eII Help-ahout
Tifle: Title
Tareet 1@ Target 2 Target 3
——| *:The target has been set.
Target 4 Target 5 Target 6
Target 7 Target & Target 9
Target 10
L

Change the Target Name:

There is a “Label_Name.txt” file in the project folder (e.g., D:\Schedule-Control\Station1\). The name
of Target, Season, and so on in the file can be changed according to the needs of the application. The

default name will be displayed if the file does not exist.

l Station

« v A < Schedule-.. » Stationl w O & Search Station1

<

Label_Mam = Schedule_i Schedule_i
et n_PC.exe nfo.bin
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Edit the “Label_Name.txt” File:

1. Enter the desired name after the colon (": ") symbol. E.g., Device-01 and the prefix/suffix of spaces
will be erased.

2. After completing the edit, saving the file in a Unicode format.
Both the “Label_Name.txt” and “Schedule_in_PAC.exe” must be stored in the same folder.

.H *Label_Mame.txt ...

File Edit Format View Help
Target1 : BN K
largetd . larget 2
Target3 : Target 3
Target4 : Target 4
Target5 : Target 5
Target6 : Target 6
Target7 : Target 7 File name: |La|::lE|_Name.txt

Target8 : Target 8 Save as type: | Text Documents (*.txt) \2’/ w

Target9 : Target 9

Target10:Target 10| ~ Browse Folders [Eﬂcodiﬂg: UTF-16 LE "] Cancel

Season Always : Se.
Season 1: Season |

NN D4 Schedule-Controlt Station w [} 2 Search Station

rd

Schedule-Cantrol Utility

Season 2 : Season - ]
Send to Controller Controller time symchronization Crpen from PC Get from Controller Help-ahout
Season 3 : Season

i Tifle
Season 4 : Season+ " [

Normal day : Norm /7
Holiday 1 : Holiday
Holiday 2 : Holiday Device-01 Target 2 Target 3
Special day : Speciz
Schedule : Schedy\_
Schedule2 : Schedy
Schedule3 : Schedy
Schedule4 : SchedL Target 4 Target 5 Target 6
Schedule5 : Schedy

1002 Windows [CRLF)

Target 7 Target 8 Target 9

Tareet 10
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15.5.3 Configure the Season

Each Target provides the Season Always, Season 1, Season 2, Season 3, and Season 4 settings that can
be used to configure all year-round or four seasons schedules. Note that check the checkbox before
setting.

The Searching Priority of Seasons:

It is recommended to enable the Season Always setting. If multiple Season settings are enabled, the
PAC will apply the Boolean, Integer, and Real data in the following orders. The default setting (OFF, O,
0.0) will be applied if no available setting is found.

T Season 4 Season 3 Season Always ] ?

(Oct 1 - Dec 31) (Jul 1 -Sep 30) (Apr1-Jun 30) (Jan 1 - Mar 31) (Jan 1 - Dec 31)

Schedule-Control Utility Target 1 > Season 4 > Normal day
Back Save to PC
Boolean Integer Real
arget | DefoultValue  [OFF | [0 | oo |
heason 4 [ Every year From | 20010t To | 2021Dec
Season Always * Season | Season 2 Season 3 Season 4 ¥
[ (Low) Priority (High) ]
I I
Normal day Schedule 1 *
* '
® Normal day (Schedule 1 #) Aply  |Schedule | Schedule 2
[ Sunday
O Holiday 1 Monday
Tues Schedule 3
O Holiday 2 =
Wednesday
O Special day Thursday Schedule 4
Friday
W iy Schedule 5

The Season Setting:
To enable Season (1 to 4), the date range must be set. Also, check the “Every year” box to apply the
setting every year.
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Notice:

1. The specified date range of Season 1 to 4 cannot overlap and the start date (From) must earlier than

the end date (To).
2. Uncheck the “Every year” box before changing the date.

For example,
The date range of Season 4 is Oct 01 - Dec 31. If the date range of Season 3 is set to Jul 01 - Oct 24, an
error message will be displayed when clicking the Save to PC button to save the settings.

8 Schedule-Control Utility Target 1 > Season 3 > Normal day
Back Save o PC
Boolean Integer Eeal
Target 1 DefacltVale  [OFF  «| |0 L
Season 3 [ Every year From bl To O ]
Season Always * Season 1 Season 2 Season 3 ¥ Season 4 ¥
I 1
Normal day Scheduls 1 *
* R
@ Normal day (Schedule 1 #) Apply  [Schedule | Schedule 2
[ Sunday
O Holiday 1 Monday
o] Schedule 2
O Holiday 2 i
Wednesday
O Special day Thursday Schedule 4
Friday
[ Saturday Schedule 5
Tarzet 1:
Seamn 3

[Beazon 3] overlaps the period of [Beamn 4].

Seamn 4
[Feazon 4] overlaps the period of [Reamon 3].
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15.5.4 Configure the Normal Day / Holiday / Special Day

Each Season provides the Normal day, Holiday 1, Holiday 2, and Special day setting that can be used to
configure the schedule for a weekday, holiday, or specific day. Note that check the checkbox before
setting.

The Searching Priority of Days:
If multiple Day settings are enabled, the PAC will apply the Boolean, Integer, and Real data in the
following orders. The default setting (OFF, 0, 0.0) will be applied if no available setting is found.

T[ Special day ]—[ Holiday 2 ]—[ Holiday 1 ]-p[ Normal day ]?

Schedule-Control Utility

Target 1 > Season Always > Holiday 1

Back Save to PC
Boolean Integer Real
arget 1 Defavilt Value ~ [OFF | [0 EE |
season Always Always
Season Always * Season | Season 2 Season 3 Season 4
| 1
oliday 1 Schedule 1 *
(C) Normal day (Schedule 1 F;\ Apply  [Schedule 2+ - [ m]
Bunday
@ Holiday 1 (Schedule 2 %) (] Mooy N
Schedule 2
O Holiday 2 [ Toesday
[ Wednesday
(O Special day # [] Thursday Schedule 4
\ ) [ Friday
Saturday Schedule 5
Normal day Working days, usually Monday to Friday.
Holiday 2 It can be set from Monday to Sunday. at least one Schedule (1-5)
- must be set.
. Used to specify a date, e.g., Oct 10, Jul 4, etc.
Special Day
Up to 50 days can be set for each Season.
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Notice:
The specified day of the Normal day, Holiday 1, and Holiday 2 cannot overlap. E.g., Both the
Wednesday of the Normal day and Holiday 1 are checked, an error message will be displayed when

Normal day

Apply  |[Schedule 1 ¥ “

saving the settings.

® Normal day (Schedule 1 #)

[] Sunday Holid:
. o oliday 1
O Holiday 1 (Schedule 2 #) Monday

: ’ Tuesday
Holiday 2 - -
SR O Nommal day (Schedule 1 #) Apply  |Schedule |
O Special day * Thursday O R Sunday
. L L
Friday ] Monday

] Tuesday

Wednesday
] - ] Thursday
Error_List )
(] Friday

Target 1: Saturday
Seazon Alwane

(] Saturday O Holiday 2

Both [Mormal day] and [Holidaw 1] enable Wednesdayr.
Both [Holidayr 17 and [Moomal day] enable Wed nesdanr,

Specify the date of the Special Day:
“Special Day” can be used to specify a maximum of 50 dates for each “Season” setting.

O Nomal day (Schedule 1 #)

Date Setting

O Holiday 1 Target 1 > Season Always > Special day

O Holiday 2

834 a new date

® Special day *

« February 2021 » I\ Delete
Sun Mon Tue Wed Thu Fri  Sat
3101 2 3 4 5 &
78 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
22 1 2 3 4 5 6
7 8 9 10 11 12 13
[ == 2/9/2021

Confim K Cancel
N Apply

1 Enable 2021/Febil Sehednle 2 *

Save Setting \ Clear all Exit

RPAC-2658M User Manual, V1.0, Mar. 2021 by ICP DAS 249

O




15.5.5 Configure the Schedule Time

Up to five Schedules (1 to 5) can be set in each Season setting and up to fifty periods of time can be set
in each Schedule setting. The minimum unit of time is minutes, which must be within the range of

00:00 to 24:00. Note that check the checkbox before setting.

The Searching Priority of Schedule Time:
If multiple schedule times are enabled, the PAC will apply the Boolean, Integer, and Real values
according to the settings with the larger number. The default values (OFF, 0, 0.0) will be applied if no

available setting is found.

Season Always ¥

Season |

Season 1 ¥

Every vear

Season 2

Season 3

To Marf31

Season 4

® MNormal day (Schedule 1 #)
O Holiday 1
O Holiday 2

Q) Special day

Normal day

Apply  [Schedule 1

[ Sunday
Monday
Tuesday
Wednesday
Thursday
Friday

[ Saturday

—

Schedule 2
Schedule 3
Schedule 4

Schedule 5

Schedule 1

Copy from
Hour Iinte To Hour Minute Boolean Integer Eeal
01: 1] | |0 w g ~ | |0 w OFF 100 30
02: a | |0 ~ 12 ~| |0 w oN 150 255
0z 12 | [0 “ 12 | [0 w OFF 120 7
04 12 |0 . [ 17 o0 . ] ON | [150 255
05: [ 17 | |0 ~ 24 ~| |0 ~ OFF 1ao 3n ]
[] oa: T T k T 0 TIEE T 0
gg; [ Setting 05 will be applied at 17:00 ] gg E g
[] om: a a a 0 OFF 1] 0
[] 10 1] 1] 1] o OFF 0 o
11 1] 1] 1] o OFF 0 o
[ 1z a a a 0 OFF 1] 0
1z 1] 1] 1] o OFF 0 o
[]14: 1] 1] 1] o OFF 0 o
RS a a a 0 OFF 1] 0
Save and et \ Cancel

(Low)
Priority

(High)
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15.5.6 Save and Send the Configuration File

After completing the setting, save it as a file on PC and then send configurations to the PAC.

8 Schedule-Control Utility

Controller tie synchronization

Dpen from PO Gt frorn Comtroller Help-about

Target | * Target 2 Target 3

1. Save the file on PC
Click the Save to PC button to save the configuration file (*.txt).

EE] Save As

A C:hSchedule-ControlStation w ] 2 Search Stationd
Organize « Mew folder - (7]
D Label_Mame.tat
= testl.et
| test2ixt
—
File nam( testd txt ) -
Save as type: | log files (".kxt) w

~ Hide Folders Save k Cancel
N\

2. Send the Configuration to the PAC
Click the Send to Controller button to send configurations to the PAC. Enter the IP address of the
PAC and the password (defaults: 0).

¥ Controller info

Pazzword : |- |

Remember password

QK \ Cancel
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15.5.7 Time Synchronization

If the system time of the PAC is different from the current time, for conducting the scheduling on time,
run the time calibration in the Schedule-Control Utility to correct the PAC time. Make sure that both
the PC and Win-GRAF PAC are online.

1. Click the Controller Time Synchronization button and enter the IP address of the PAC and the
password (defaults: 0). Then, click OK.

B Schedule-Contral Liility

Send o Controller Controller time synchoonization Dpen from PO et from Controller

Tite: | Titke

¥ Controller info

Paszword : |- |

Remember password

(0]:4 \ Cancel

2. Confirm the date, hour, minute, and second, then click the Set new Controller time button to do
the time synchronization.

B Controller time setting

Hour b inmte Second

Controller time : Tuesday , Febmary O la a7 =

Set new Controller fime Toesday , BETLESE 9 - | 16w

Set new Controller time

N
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Chapter 16

Win-GRAF SMS Function

This chapter shows the way to send/receive an SMS message by using the RPAC-2568M that comes with
the GTM-204M-4GE 3G/4G wireless module.

Note:

1. Due to the product certification issue, these modules can sale in certain areas. Please contact our

agents for more information.

2. Visit the download page of the GTM-204M-4GE and refer to the quick start guide to install the USB

driver and test the module.

BRE 2FW BRV) HEH
e mEEm B RXE 1.
v B EEE (COMEILPT)
& GTM-204M-4G USB AT Port (COMT) J

& GTM-204M-4G USB DM Port (COMB)
& GTM-204M-4G USE NMEA Port (COMS)
B EREEE (COM1)

4

v‘ o EENER
I GTM-204M-4G Wireless Ethernet Adapter
¥ Realtek PCle GbE Family Cantroller
5] VMware Virtual Ethernet Adapter for Vivinet
% VMware Virtual Ethernet Adapter for Vivinetd
I? WAN Miniport (IKEv2)
5 WAN Miniport (IP)
I? WAN Miniport (IPvE)
I? WAN Miniport (L2TP)
@ WAM Miniport (Metwork Manitor)
I? WAN Miniport (PPPOE)
I WAN Miniport (PPTP)
I? WAN Miniport (55TF)
o, B
~‘ B =i

B GTM-204M-4G USE Modem

—

To view or set the Baud Rate, mouse
right click — Properties — Port Settings.

J

= puTTY Configuration

Line discipline options

Local echo:

i) Ao (®) Force on () Force off
Local line editing:

() Auto (") Force on () Force off

# COM7T - PuTTY

If there is no hyper terminal on
your PC, using the PuTTY to test.

Categary:
= S;ssicn Basic options for your PUTTY session
LD Specify the destination you want to connect to 2.
[=)- Teminal Serial l ]
~Reyboard erial line pes
- Bl \com7 (115200 |
- Features Connection type:
= Window (JRaw (O Telnet () Rlogin () 55H (@) Serial
f-‘-.ppea_rance Load, save or delete a stored session
- Behawiour
.- Translation Saved Sessions
[+- Selection | |
- Colours -
Default Settings
H- Connection B
- Data Save
- Proxy
.. Telnet Delete
- Rlogin
[+-55H
-~ Serial Close window on exit:
(O Aways (O Never (8 Only on clean exit
About Help Cancel

N\

Type AT and press Enter, returns “OK” indicates
that the test was successful. (If you cannot see
the inputs, set the Local echo to Force on in the
Terminal category.
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16.1 "GSM_Open", "Send_SMS" and "Read_SMS" Functions

The following three functions can be used to send or receive an SMS message in the Win-GRAF PAC.

The "GSM_OPEN" function:
To open/close the GSM module.

gEnable

gCOMPort

ePinCode

GEM_OPEN gl=initialized

Tips:
Press the “F1” key on the
function block for Help.

gSignalQuality

eErrorCode

Inputs Data Type Description

TRUE: Open the specified COM port to connect the GSM module

gEnable BOOL and initialize it.

FALSE: Disconnect the GSM module and close the COM Port.
gCOMPort DINT The COM port number that connected to the GSM module.
gPinCode STRING Enter the PIN code if it is set in a SIM card. (E.g., ‘0000’).
Outputs Data Type Description

TRUE: The COM Port has been opened and the GSM module has
glsinitialized BOOL been initialized.

FALSE: Failed to open the COM Port or initialize the GSM module.

Signal it SINT 0 ~ 31: The higher the value, the better the signal quality.
gSignalQuality 99: The signal is unknown or not detected.

0: No error.

-1: The GSM module is not connected.

-2: The SIM card is not inserted properly.

gErrorCode INT

-3: The PIN code of the SIM card is wrong.
-4: SIM configuration error.
-5: Cannot open the specified COM port.
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The "GSM_SEND_SMS" Function:
To send the SMS message via the GSM module.

Inst_G5SM_SEND_SMS

gExecute GEM_SEND_SMS Eno
ePhoneNb gErrorCode
ESMSEText

ECodeFase

Notice:
Before using this "GSM_SEND_SMS" function, using the "GSM_OPEN" function block to open the COM
Port that is connected to the GSM module, or this function will not work.

Inputs Data Type Description
gExecute BOOL Pulse TRUE: to send an SMS message.
gPhoneNb STRING Destination-Address (i.e., the phone number).
gSMSText STRING The SMS message.
The code page of the text.
0: English
866: Russian

932: Japanese
936: Simplified Chinese
950: Traditional Chinese

gCodePage UDINT
Notice:
Only the maximum number of characters will be sent if exceeds.
Value The maximum length of a text message
0 160 characters
non-zero 70 characters
Outputs Data Type Description
4: Send SMS succeeds -1: No GSM module detected.
3: Sending SMS -2: SIM card is not inserted.
2: Send SMS is pending -4: SIM card configuration error.
gErrorCode INT
1: Prepare to send SMS -5: Cannot open the PAC’s COM port.
0: No operation. -6: No recipient’s phone number.
-7: Send SMS message failed.
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The "GSM_READ_SMS" Function:
To read the SMS message via the GSM module.

Notice:

Before using this "GSM_READ_SMS" function, using the "GSM_OPEN" function block to open the COM

gExecute

gCodePage

Inst_GSM_READ SMS

GSM_READ SMS  glsNewSMS

gienderPhoneMb)

eReceiveSMSText

Port that is connected to the GSM module, or this function will not work.

Inputs Data Type Description
£ B00L TRUE: Enable the GSM module to read an SMS message.
gExecute FALSE: Disable the GSM module to read an SMS message.
The code page of the text.
0: English
CodeP UDINT 866: Russian
gloderage 932: Japanese
936: Simplified Chinese
950: Traditional Chinese
Outputs Data Type Description
glsNewSMS BOOL Pulse TRUE: A new message is coming.
gSenderPhoneNb STRING Originating-Address (i.e., the phone number).
gReceiveSMSText STRING The SMS message.
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16.2 Introduction of the "Demo_SMS" Project

Download the demo program on the website (demo_sms.zip). Click the menu commands File - Add
Existing Project - From Zip... in the Workbench to open the project. (Also refer to Section 11.4)

The project includes two ST programs (SendMessage and ReadMessage) and an LD program (SMS_pro).

Win-GRAF - demo_sms

File Edit View Insert Project Tools Window Help

AN I AR= T e ¢

Workspace

Lo

| 25| i & % € & B jq| @5 & A

& demo_sms

Ll

3 Exception programs —— Toopen/close G5B module
72 pOnBadindex
= pOnDivZero R1
=1 pShutDown
=1 pStartup

3 Programs
‘57 ReadMessage
‘&1 SendMessage

G5M_Module_en

1

Inst_OPEN_GSM

£E... GSM_OFEN gl...

ECOMP...  gSignal...

"-|ePinCode sFrrorC...

Izlnitialized

|
Signal

Error_Code

—— To=end 3M3 meszage

‘5] SMS_pro

atch (Tor debugging IsInitializd Trigger_To_Send Inst_SEND_SMS
&8 Soft Scope 1 R2 £. GSM_SEND_SMS:... l
= Initial values o
B SpyList | Phone_Nb-|gPhone... gErrorC...|-Send_SMS5_Error_code
™ ) . HIH
%3 Binding Configuration
i‘ EI I E = | Sms_text<| gSMSText
g }rfarlables \ :"_ci"_ codePage-|sCodef..
ypes
3 (All Projec szaze
[ Check the variables l Islnitializzd Read_SMS_en Inst_READ_SMS Is_New_Message
£ GSM_READ_SMS;...

codePagel

gCodeP... giender...

EReceiv.

Sender_phoneNb

ReceiveSMSText

[ Getsystemtime

<
4| »| SMS pro SendMessage

ReadMessage

True
B R4 En  TIME_GET Eno
u Year|-Year

Spylist Variables

LD Program (SMS_pro): The "GSM_OPEN" function (refer to Section 16.1 for more details)

GEM_Meodule_en

LN

In=t_GFen_CEM

I=lnitialized

Open the COML1 to connect the 1-|zcOMPort  gSignaltu.. | Signal
GSM module (Init. = TRUE).
"4 gPinCode  gErrorCode)-Error_Code
Name Data Type Description
&SM Modul BOOL Set it to TRUE to open the specified COM port to connect and
—vioaule_en initialize the GSM module (Init. = TRUE).
Signal SINT The signal quality of the GSM module.
Error_Code INT The error code of the GSM module.
IsInitialized BOOL The initialization results of the GSM module.
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The "GSM_SEAD_SMS" function (refer to Section 16.1 for more details)

Izlnitialized Trigger_To_Send Irar_SEND_Sml

Only when the status of two variables is |Fhene_NezPhoneNb  sErrorCodef Send_SMS_Error_code
TRUE, the SMS message will be send.

o

Sms_text-] s5SMSText

codePage-] sCodePase

Name Data Type Description
Trigger_To_Send BOOL Set it to “TRUE” to send an SMS message
Phone Nb STRING(255) Thc'e phone number of the recipient.
- (Init. value: '0900629879')
Sms_text STRING(255) -(I;:ic.c\(:gltjeer:t"?l]:iihriesl\::gr:iessZZii.from Win-GRAF PAC')
codePage UDINT The code page of the text.
Send_SMS_Error_code INT The error code of the SMS message.

The "GSM_READ_SMS" function (refer to Section 16.1 for more details)

I=lnitialized Read_SM5_en

LN AN

Only when the status of two variables
is TRUE, the SMS message will be read.
Set the “Read_SMS_en" to “FALSE” to Receive. | ReceiveSMSText
stop receiving the SMS message.

I=_Mew_Message

(. GSM_READ_SMS gl).

codePagel | sCodePage gSenderP.. |-Sender_phoneNb

Name Data Type Description
Read_SMS._en BOOL Sec it to “TRUE” to read an SMS message. (Init value:
TRUE)
codePagel UDINT The code page of the text. (Init value: UDINT#950)
Sender_phoneNb STRING(255) The sender’s phone number.
ReceiveSMSText STRING(255) The content of the SMS message.
Is_New_Message BOOL To check if there is any new SMS message.
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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;

(* 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;

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;
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16.3 Test for SMS Messaging

In this example, the SMS message is sent or received by using the RPAC-2568M PAC and the
GTM-204M-4GE module. First, insert the SIM card into the module and connect to the PAC via the
RS-232 port, and then power on.

Win-GRAF Win-GRAF PAC GTM-204M-4GE

M comt SIM Card
. 4 (Rs-232
Ethernet Switch ( )
TxD o TxD
RxD e RxD

ISO.GND &——=* GND

Download the project

1. Modify the Win-GRAF communication IP to the current IP address of the PAC.

2. Enter the number of PAC's COM port that is connected to the GSM module.

3. Click the On Line button to download the "dmeo_sms" project to the Win-GRAF PAC.
(Also refer to Section 2.3.4 if you are not familiar with the setting.)

P IR SRR P - e LI Pz 0w D
Workspace
I* deme_sms [RUN]
] Excepﬁon programs —— Toopen/close G5M madule
3 Programs
“®] ReadMessage ]
el SendMessage G5M_Module_sn =TRUE Inst_OPEN_GSM IsInitialized = TRUE
‘5] SMS_pro B ] | £En=...GSM_OPEN glzin... |
3 Watch (for debugging)
¥ soft Scope )
= Initial values - Signal =23
“&d SpyList
EI& Binding Conﬁguraﬁon ErrorCodel Error_Code=0
39 Global defines B -
Name Description
GSM_Module_en Open the COM1 to connect and initialize the GSM module. (Init. = TRUE).
Signal The signal quality of the GSM module is “23”.
Error_Code The error code of the GSM module is “0” (no error).
Isinitialized Successful to open COM1 and initialize the GSM module.
Note that if the initialization is failed, reboot the PAC.
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Send an SMS Message

1. Double-click on the parameter to enter the phone number, the text, or the code page. For example,

Name Description
Phone_Nb The initial value is set to '0900629879' (or '886900629879').
Sms_text The initial value is set to 'This message is sent from Win-GRAF PAC'.
codePage 0: to send an SMS message in English.

2. Double-click the "Trigger To_Send" to set it to “TRUE” to send an SMS message.

o000 [SMS_pro]

—— To=end SMEmessage U
Islnitialized = TRUE Inst_SEND_SMS
¥ I I [ -] ... GSM_SEND_SMS Enc I

Phone Nb= 'G‘BCK}EE‘JE?S'E gPhoneMb  gErrorCodel-Send_SMS_Error_code=0

Sms_tesxt = This messag... | g5MSText 0: No Operation
3: Sending SMS
4: Send SMS succeeds

codePage =0 eCodePase

Receive an SMS Message
By default, the GTM-204M series send an SMS notification by using the USB port, and you can use the
command AT+QURCCFG? to check the current setting.

® Using an USB port to receive an SMS message: AT+QURCCFG="urcport","usbat"
® Using an UART port to receive an SMS message: AT+QURCCFG="urcport","uartl"

To test with PuTTY (also refer to Chapter 16), set both the Local echo and Local line editing in Terminal
to Force on, fill in the port settings in Session, and click the Save button.

Category: Specify the destination you wart to connect to 2.
Serial line Speed
|com7 |[115200 |
Connection type:

(JRaw () Telnet () Rlogin () S5H %ﬁal

Load, save or delete a stored session

Line discipline options Saved Sessions

Local echo: | |
() Auto (®) Force on () Force off
Local line editing: Load °
() Auto (®) Force on () Force off
: ‘... Colours
=8 Connection Delete
Lo Serial
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1. Enter the command AT+QURCCFG? to check the current setting.
Enter the command AT+QURCCFG="urcport","uartl" to change to use the UART port to receive
SMS notifications.

3. Enter the command AT+QURCCFG? to check the setting again.

0: Echo mode OFF
1: Echo mode ON

Please send an SMS message in Chinese from your cell phone (e.g., ICP DAS SIS R IR HBER AT
HIEE SMS) to the phone number of the SIM card.

—— Toread SMS message

Inst_READ_SMS
| | £... GSM_READ SMSgl .. |

Y

Set it to "FALSE" to StOp codePagel =350 gCodePage gSenderP.|-5ender_phoneNb="09..
receving the message.

eReceivel |-ReceivesMSText="ICP ...
N

Name Description
codePagel 950: Chinese ; 0: English
Sender_phoneNb The phone number of the sender.
ReceiveSMSText E.g., ICP DAS BhMERIIZ RN B R AT HIE sMs
Is_New_Message TRUE: An new SMS message is coming.
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Moreover, double-click the SpyList to open the variables list for the test of sending or receiving an SMS

message.
] s X ol s e ae e A ) ke ®
Workspace 0000 SpyList.spl
B .I\ demo_sms [RUN] [ Mame | alue | Descri
----- 3 Exception programs &l GSM_Module_en TRUE
&3 Programs —  Signal 24
- 51l ReadMessage D Error_Code 0
i1 SendMessage Islnitialized TRUE
w38 SMS_pro Trigger To Send
EIE:I Watch (for debugging) Phone_Nb '0900629879"
-8 Soft Scope Sms_text 'This message is sent from WinGRAF PAC'
T codePage 0
“&d SpyList Send_SMS_Error_code 4
- VrBrirreHrg guration Read_SMS5_en TRUE
-39 Global defines Sender_phoneNb '0935204739"
~-fal Variables ReceiveSMSText "ICP DAS RLIEFF I H IR 25 HIE, SMS'
B Types Got Message from who '0935204739"
- [All Projects) Got New Message 'ICP DAS 3l 535

| < >

K1 SeyLis

Visit the web pages for more related FAQ:
https://www.icpdas.com/en/fag/index.php?page=2&model=GTM-204M-4GE#399
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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

As the screenshot below, if the error message is showing up after connecting to the Win-GRAF PAC,
follow the instruction 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.

[T Win-GRAF - Demoll
File Edit View Inset Project Tools Window Help

Sd oo o o 0t Mat%ede e A I i) e o

Workspace umnn [PAC Time] | Y Bt
= . ! #|°F MName | Walue

- [ Exoeption programs [ 1 PAC_Time (*Get / Set F~
- [ Programs | Second) PAC_Second Inst TIME_GET
3] PAC_Time [Get / Set... Set TRUEto setn... Inst_TIME_SET
e |2€] LD [*Blinking?) Set_newy_time Inzt_TIME_SET =] ﬁ Global variahles
[+ [ Watch [for debugging) R Set TRUE o . SENUNREEr € PAC Year
-/
_ﬂ” Soft Scope new times far the PAC Manth 3
o B Initial values | newy_vear | vear = <'_' - “l - ST
!!& Binding Configuration = ==
. A
g Global defines C3 (Al —
{3 Wariables | new_arth | anth 3 [Used) 3
BB Types 3 (Project]
4 Advanced
o new_Day {Day [ Arithrmetic
[ Arays
newy _Hour {Hour b 3 AS-intertace w
L] > < »| Blocks Sovlist | Define | ENUM
Demol - 192.168.255.1:502 »
# | Time | Event description | Bad version!
Cycle time (ms):
Last=0
Alloreved =0
hdaximum =0 \
4k Build Cross references Runtime Call stack Breakpaints Digital sampling trace Frampt HEA|
lready Bad version! (192.168.255.1:502) A @ 74
Bad wersion
Cycle time (ms;
Last=2
2. Click the “Download” button to download the program again. e S 0
hzximum = 9
Crverflovy = 0

3| No application P

Local application:
Download nmmm 4155811
RC=16#dd8e75ed
Target application:
EI?J'EI4EEI1 4 2 4E:53
FiC=1E¥d48e78ed
RAM = 75176 bytes
Elapzed: 2h11m26s

Contine ?
[ %m‘{[ T |

3. The “RUN” message means that the program is working properly.

sil | RUN AEER~- U e
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® The “Communication error” error message:
A communication failure occurs 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 Win-GRAF communication IP address is set to the current IP address of the PAC.
(refer to Section 2.3.4, the IP address is “192.168.255.1:502” in this example).
3. Make sure both IP addresses of the PC and PAC are on the same network segment.
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Appendix C  Allows the Win-GRAF to Connect via PAC's Serial Port

Generally, the Win-GRAG can connect to the PAC to download projects or perform debugging via the
Ethernet port. If the user needs to enable a PAC’s serial port (normally RS-232 or RS-485) to allow
Win-GRAF to connect with it, follow the instructions below:

Method 1:
Once the Win-GRAF PAC is booted, it will try to read the “Extra_Ports.txt” file from the “/System_Disk/
Win-GRAF/” directory. If you want to enable the COM2 of the PAC, enter the text as follows:

COM2:115200,N,8,1 V\ It means to enable the COM2 and
the Baud Rate is 115200 bps

To upload the “Extra_Ports.txt” file to the “/System_Disk/ Win-GRAF/” directory by using the SSH tool
(also refer to Section 13.2) and then reboot the PAC.

 SmarTTY - 192.168.79.10

File Edit View | SCP | Tools Help
Download a file
One-click downlo untu.com
Ape . can-:::-ni-::al - COm

Download a directory o ?-;::-I[l,.-" advantage

Last login . '] from 192.168.79.220
- Upload a directory
ubuntu@RPAC S

El ubuntu@®RPAC-2658M: ~ X

Managem
Support

Upload a file

Upload a File with SCP

ﬁ Local file name: | C:\Usersianice\DeskiopExdra_Ports bet bt |

Remote directory: |a'System_Diskf‘Win—GRﬂF / |

Tplaad \ Cancel

Browse File System on Remote Host

Also check the

System_Disk/\Win-GRAF content of the file.
[ |3 Extre_Fortstt | \ -
o5 eod . SmarTTY - 192.168.79.10
o o File Edit View SCP Tools Help
cM2:115200,N,8,1

File naume: |

Disable the COM Port:
If you want to disable the COM port, simply remove the “Extra_Ports.txt” file in the “ /System_Disk/
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Win-GRAF/ ” directory and then reboot the PAC.

= SmarTTY - 192.168.79.10

File Edit View SCP Tools Help

Last login: Fri Feb 19 15:41:42 2021 from 192.168.79.220
ubuntu@RPAC-2658M:~5 cd ..

ubuntu@RPAC-2658M: /home$ cd ..

ubuntu@RPAC-2658M:/5 cd System Disk
ubuntu@RPAC-2658M: /System Disk$ cd Win-GRAF
ubuntu@RPAC-2658M: /System Disk/Win-GRAFS ls

Extra Ports.txt tS5.cod tS5.upd
ubuntu@RPAC-2658M: /System Disk/Win-GRAFS rm Extra_ Ports.txt
rm: remove write-protected regular file 'Extra Ports.txt'? y
ubuntu@RPAC-2658M: /System Disk/Win-GRAFS ls

th.cod t5.upd

ubuntu@RPAC-2658M:/System Disk/Win-GRAFS _

El ubuntu@RPAC-2658M: /Systermn_| X + 4 [—3 *

Method 2:
1. Download the demo program on the website (demo_extra_port.zip). Click the menu commands
File - Add Existing Project - From Zip... in the Workbench to open the project.

2. Double-click the ST1 program to modify the COM port and baud rate (e.g., ‘COM2:115200,N,8,1’) of
the PAC.

3. Click the On Line button to download the project to the PAC via Ethernet.

File Edit View Insert Project Tools Window Help

arEETEY , =y |E§|ﬂﬁﬁx%ﬁﬁség|&?

™~
{* Set TRUE to create the ~System Disk-Win-GRAF-Extra_ Ports.tzt =)

pHeTTOTOgrams 2 bk
£3 Programs N 1f Create extra_port then
“5) Main THEN Create_exztra_port := FALSE
5 ST1 . = [* open file for write data =)
3 Watch (for debugging) | 2 filel := F_wopen( filel _name ) :
8 Soft Scope if filel <> 0 then
= Initial values i FM write( filel , 'COMZ:115200,M,8.1'_7:
&4 NewSpyl F_clase( filel } : (% close file #*)
‘ff& Binding Configuration end_if ; Ve
39 Global defines =4 i - Write a string ‘COM2:115200,N,8,1’ to a text
til variables - iy . .
B Types . file. In this case, to enable the COM2 and the
3 (All Projects) <[»] mM=n| =nane | newsea | val baud rate is 115200.
Build
C:\Win-GRAF\Projects\demo_extra_port
4| »|| Build Cross references Runitime Call stack Breakpaints Digital sampling trace Prompt | HMI Code Chechker
Ready Offline 192.168.79.10:502 A | n24,chas
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Test the Project

Win-GRAF Win-GRAF PAC

Ethernet Switch
ST _— ~ com2

il (RS-485)
tM-7561 =

(USB to RS-485) @

1. After connecting to the Win-GRAF PAC, set the "Create_extra_port" to "TRUE" in the variables list. In
this example, the "Extra_Ports.txt" file will be added into the /System_Disk/Win-GRAF/ directory and
write a string ‘COM2:115200,N,8,1’ to the file.

2. Setthe "Reset_PAC" to "TRUE" to reboot the PAC automatically and apply the setting.

| 4 % G X ko] 9 o S|l & W e AR e 0F AR PBagh 2 n 9 @
‘Workspace CO00 NewSpyl.spl
= _P demo_extra_port [RUN] Marne | ¥alue | Description
""" 3 Exception programs Yearl 2021
13 Programs = Month1 2
-3 Main B+  Dayl 19
R ST Hourl 17
£~ Watch (for debugging) Minutel 1
-8 Soft Scope Secondl 29 Create_extra_port
------- H Initial values file1l 1977615512
------- “&d NewSpyl filel name '/System Disk/Win-GRA [ TRLUE [[i1)] s i
------- 3 Binding Cor&raﬁon Create extra_port FALSE \
------- 39 Global defines Delete extra_port FALSE (o] Ef
------- 13 Variables [ Reset_PAC l Ei
E:E' Types « Lack N
{A" PrOIECtS} ITI_TITr,I MNewSpyl,” Varsbles | ST1,. Willae: [ |
Build

[«[»] Build " Crossreferences | Runtme | Cailstack | Breskpoints |  Digital sampinatiace | ) HMI | Code Checki
Ready RUN {192. 168.79, 10:502) I 0,144

3. Disconnect the PAC and modify the Win-GRAF communication settings. Double-click the IP address

on the status bar and then click the ... button. Select the Serial link radio button and choose the
available COM port of the PC.

Communication Settings

T5 Runtime _ -
Communication Settings

() Ethemet TCPAP

192168 7310502

192.168.79.10:502

192.168.79.11:502 IP adress: R
192.166.73.37:502 The PC (Device Manager) needs to set
192.168.79.38:502 Part humber:

the same Baud Rate as the PAC.

(®) Serial link
FC port: COkM5 ~
B audrate: 115200 VK

Farity: Maone w

Stop bitg: 1 w
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Disable the COM Port:

1. Setthe "Delete_extra_port" to "TRUE" to remove the Extra_Ports.txt file in the “ /System_Disk/

Win-GRAF/ " directory.

2. Setthe "Reset_PAC" to "TRUE" to reboot the PAC.

Win-GRAF - demo_extra_port

File Edit View Insert Project

Tools

AN REARET I IR,

Woaorkspace

- I demo_extra_port [RUN]
""" 3 Exception programs
B ﬁ Programs

B Main

| ....... U‘E STi

[ Watch (for debugging)
B8 Soft Scope
& Initial values
....... L"gd Newspvl

"""" %4 Binding Con
------- 30 Global defines
"""" &} Variables

....... B Types

"""" 23 (All Projects)

uration

Ready

Note:

Window Help
x| 2| o o F] A W R @ R g (5 /A RO LR K
Q000 NewSpylspl
Mame | Value | Description
Yearl 2021
- Monthl 2
B+ Dayl 19
Hourl 17
Minutel 26
Second1 14
file1l 1977615512 7 :
filel_name '/System_Disk/W | [HLE Jia) ited as "
= Et TRUE 1
Delete extra port FALSE [ faLst ‘\ ]
Reset_PAC P bt TRUE 1
< >
[3[»] Main| MewSpy1, Varsbes | ST1 - Unlack
Build
4| »] Build" Crossreferences | Runtime | Caiistack | Breskpoints |  Digiteisampingtrace | Prompt | HMI [ Code Checks
RUM {COMS5:115200,M,8,1) Al 0,182

When using method2 to download the "Extra_Ports.txt" file to the PAC, the file cannot be overwritten

by using method1.
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Appendix D Pin Assignment of PAC’s Serial Ports

RPAC-2658M:
Pin assignment of COM1, COM2, and COM3.

Pin | Signal Description
B 1 |0
R Console
Ll““lz 3 2 RXD (RS_232)
Jﬂl 3 GND
4 TxD
comi
RxD
> X (RS-232)
6 ISO.GND
J 7 D+
coMm2
: 8 D-
(RS-485)
9 9 ISO.GND
10 F.GND Frame Ground
Pin Signal Description
1 Tx+
2 Tx-
3 Rx+
4 - coms
5 - (RS-422, RJ-45)
6 Rx-
7 -
8 -
RJ-45
1 8
(D
Top View
8 1
Front View _@_LU.I.I.I.I]J Front View
Plug Receptacle
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