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Chapter 1 Software Installation& Hardware Setting

1.1 Installing theWin-GRAF Wrkbench

Before installing th&Vin-GRAF Workbengltheck the installation environment on your PC.

System requirements

0.S: Windows7, Windows8, Windows10 (32-bit or 64-bit)

Microsoft .Net Framework 3.5 (Download it on the Microsoft web site:
https:// www.microsoft.com/zhtw/download/details.aspx?id=22

RAM 1 GB minimum(Recommended2 GB or morg

Available harddisk space 200 MB minimum

5

Installation Steps

1. Downloadthe Win-GRARvorkbench installation from the ICPDAS wehsite
(https://www.icpdas.com/en/download/show.php?num=71Win-GRAFsetup-ver-1.xx.zip

2. Doubleclick thedWin-GRARetupverx.xx® S E&up 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

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 theWin-GRAF Workbench

Before running the WinGRAF Workbench, make sure thkSB license Kgin-GRAF Dongle$
pluggedinto your PCotherwise the workbench wilrun in demo mode.

Limitations in demo mode:

1. Applications are limited to 40 I/Os.

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

{GFNI GKS a2 7T0WinGSBAEmtheSitmedy. A y3I (GKS a

@ e B Win GRAF ) Libraries >
| ) Google Chrome ' Handbook
@ croas rI| E] History

@ Ctlook Express
@ Mozl Firefox
ARl ) Opers 16 Win-GRAF &

FEEA® &

Note: If the USB license Keéy plug@d after starting the softwargrestart theWin-GRAF Workbendb
run the fully licensed version.

Win-GRAF Staxter

Win-GRAF

File Wiew Tools Window Help
AN FE AR N AR S AR R RN S AR RN W

Workspace Ho selection!

( Rght-clickon the top of e
the Window to ShowHide
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 Qerating Environment
The main user interface (Ul) of the WBRAF workbencis shown below

Win-GRAF - demo_dI_100t485

File Edit View Insert Project Tools Window Help

SN EEARE] -- = B M E YN € SR g A
 dl_ T Mame | Type
..... = Thiz Demo works with Winpac COM2, baudrate 9500 + DL-100T485, ID: 1. NN
E| 3 Programs B com Inst_DL_100T485 DL_100T4...
58 Main A1 % 1 E fa} Global variables

E| ----- [ ‘watch [for debugging]
o JER Soft Scope
= Initial values

i ' COM BOOL
] c i1 REAL
i Temp_1 REAL

|l RETAIN variables
B %IX10 - DCON

& Binding Configuration
g‘g Global defines

Gl
L

....... [ (&) Projects) Ethernet Powerlink ~

3

[d Files
[ ICP DAS - XPWwWPAP

T} _3G_CONMECT [*Co...
T} _3G_DISCONMECT [..
T} _3G_OPTIOM [*Seta...
T _3G_READ_CMD [R...
T _3G_STATE [Get the...
T COM_CLEAR ["Cleart...

1} COM CLOSE [Cloze... ¥
< > 4[+] Blocks " Soviist | Define | ENUM
R — E—

Build x

4| »| Build~ Crossreferences Runtime Call stack Breakpoints Digital sampiing trace Frompt | HMI Code C]
Ready OffLine 192.168.79.12:502 Al o,0 121x18 0,0 142% | B4

A. TheWorkspace
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. pragectlist is stored in a file suffixed by
".W5L" that only stores the list of project folders and few configuration data.

B. TheEditor Area
Doubleclick the item listed in th&/orkspaceo displaythe editing page. E.g., prograamdvariables.

C. TheVariable Editorenablesthe declaation of variables ad instancegjuicklyduringdevelopment

D. TheBlockspaneprovidessome available functions and blocks you can use in programs.
TheSpy listpaneenablesthe quick dynamic viewf variables during delmging.

E. TheOutput window reports messages and provglaost ofthe diagnostic tools

Tips:

1. Press thef 1€ keywhere you wanto get helpwith the function

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

3. Aickthe menu command/iew - Output or Infos Tablor Infos Tab2 if the paneis closed carelessly.

4. Click the menu commanidelp- Languagdo change the languag&he settingwill be applied after
automatically retartingthe Win-GRAF workbench
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1.2.2 Win-GRAF Library Manager

To help withFunctions and Function Blocks,ampthe Win-GRAF Library Manager

1. dickthe Startmenu, and clickOEMin the Win-GRAFolder.

2. dickFileandOpen Libraryin the Library Managewindowthen select 41CP DA XRWPR-VE or

ACP DAS RPAEandclickdOKe.

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:
CloseWorkbench before opening the OEM
if you want to edit the library.

Open Library

se in

Exit ICP DAS - XPAWwWPAP | |

] k
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. Clickanyentry underthe é~unction and FEBtab and click theDescriptiorE to view thedescription

of this Function or Function Block

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

File Tools

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

Wizard Help

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...

¥¥% Tnput parameters

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

Wemile - TETETT . 1 a- 15

£

L g ———

Rename...
W
T MW STl T 1. L o - -
Parameters DESCfi ion Lizleiz
Time_Get : GetD& and time of the FAC. L] Store
¥%% Function Block Feset Changes

{ Ho input parameter )

= The mm——le ==t

III. ]||1| ":.
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1.3 Setting the WIRGRAF PAZ IP Adlress
Follow the steps below to configure the IP, Mask, and Gateway addree ®PA2658M

Hardware Wiring Diagram

PC Win-GRAF PAC

Notice:
Recommended to connect to the PC/

software (e.g., WirGRAF) viaAN1with
the same network segment

Ethernet Switch

1.D2gyft2FR I yR Aylliye { & 2 & & thd| GRDABWEDEIDEK
2. Qick theSarch Servebutton to search devices on the network. Three IP settings will be displayed
for one RPAC

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

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. dick theCGonfiguration button to set the desired field and click tl@Kbutton.

Configure Server (UDP)

Server Name : RPAC-2658M
DHCP; |l]:0FF j [Suh-netMask: |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 statbste that LAN1, LAN2, and LAN3 musiset as
different network segmerg

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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1.4 Description of the Hardware

LED

Act LAN3 Unk At LANL U &

ICP
DAS
RPAC-2658M

RUN PWR

L1 12 L3
P s Y

I

LEDIndicator Golor Description
RUN Green | Power on and OS is runningdshingstate)
PWR Red Power isON
L1 Green iLrJ]z?éapigc;gramable LED & hardware error
L2 Orange | User programable LED
L3 Red Redundancy status indicator (Active PAC)

(Rotary Switch

Rortary Switch

Description

0

Normal Mode

1

D2y QG &dF NI dza SNJ ||

2

LAN1: DHCPMode

LANZ1: Static IPMode
(IP:192.168.255.1Mask:255.255.0.0

Hrmware Update Mode
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Chapter 2 A SimpleWin-GRARProgram

2.1 Creating a NewVin-GRARProject

The following sectionwill introduce you to a simple template projeittat used to get/set (read/write)
the Win-GRAF PA&system time Follow the steps below to complete this demo program.

2.1.1 Creating alemplate Project (Demo01)

1. Run theWin-GRAF Workbenclingfer to Section 1.2 and clickhe menu commandFile- 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. Clicki CNR2 Y (i $reattela ipr§jéct froma template enter a project namee(g.,"Demo01) in
the Name field and add simple notan the Comment field, then clickNext". By default, it will show
an "ICPDAS _templatedption provided bywWin-GRAWorkbenchjust 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 thé@ 5 S Y 2template 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

Eﬁ Programs

b [#] PAC_Time ["Get / Set PAC Time?)
E| [ Watch [for debugging)

: ﬂ Soft Scope

=4 Initial values

%d Binding Configuration

,ég Global defines

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 youchange to clickProject"in step2to create a projectselectthe "Release'ln the & 6mpiling
options" settingandclick"OK". Therest ofthe settingsitems can be set in the subsequent

chapters.
Programs
Lenguage: | LD: Ladder Diagram v
Compiling options
() Debug
Communication options
|
Settings: 192.168.71.19:502 PAC IP:502 j il
J \ . .
Protocol: | TS Runtime Refer to Section 2.3.5 v
Other
Edit initial valves with the Recipe editor
<t—#® | (FT8w-] [ 7R | [ =g |
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2.1.2 Important Project Settings
Two important settingsnust be done after creating the project.

1. Program Executioibequence

Workspare

m Cyele...

Configuration. ..

Libraries. ..

&F' BEuild Project
Clean Project

=k o (n
e w | Alphanumeric Soctng

A. CheclProgramExecution Sequence
Rght-click the project nam¢e.g.,"Demo01), select the "Alphanumeric Sorting" optiém display the
programnamein alphanumericrder; unselect the option to display the nameeamecution order

(In alphanumericorder if selected (In executiororder if unselected)

Workspace Workspace

B. Modify ProgramExecution Sequence
Rght-click the project namge.g.,"Demo01) and click'Cycle"to open the settings windowhen
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 variablesn a separate segment” option
If the complex variables such Agay, Sructures or FB Instancewill be used irthe project, click
the menu commandiProject- Settings.. to open theProject settingsvindow. Clickhe "General
option and set thé'Compex variables in a separate segmeétd "Ye$ andthen dick "OK.

IFEes Tool: Window Help

Bnild 411 Projects Fi
Clean 811 Projects

*= Diownload A1 Projects...

(EEEE]
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 segmen
= 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, clicthe menu commandelp- Topicand search the keywordComplex variables
in a separate segment”

2. Make sure theCode Generations set toRelease
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2.2 Introduction of the Project

2.2.1 Demo0O1l- LDProgram

This program is used to read/write tWin-GRAF PA&system time In the Workspace, doubieick the
LD program name (i.edPAC_Tim§ to open alrelevantwindows As the s@enshot below, the

Program Aeahasthree mainparts.

[ Win-GRAF - DemoD1

File Edit View Insrt Project Tools Wimdow Help
EI: A IR e 2 & BE AR FeA Program Area
£l Demo01 3 ! I ! | T Mame | Type | Di
|_] Exception programs Ri: Getourr.. ETIVE GET 1 = B ] PAC_Time (*Get # S.Et PAC Time
= B cumenttingan - = Ll Inst_TIME_GET Time_Get
| ‘ear|PAC_Vear : > X Inst_TIME_SET Time_Set .
o L = fay Global variables
- Soft Scope Marth |-PAC_Marth PAC Year DINT
= Iritial values I PAC_Month DINT
%3 Binding Configuration 4 | Day|PAC_Day =¥ Nl CubIT, -
ég Global defines .
o v | R = B.VariablesArea
B Types i =0 =
» | Hour |-PAC_Hour 3 [Froject]
M 4 Advanced
| Minte |-PAC_Minute £ Arithmetic
Hig o e [ Arayps v
Note: -'“-’Jﬂ indicates the =8 i » 4 »| Blocks ~ Soulist | Define | ENUM
. Build . .
program is locked and A. Editor Area (LD) C.Function Blocks Areg
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: Aickonthe Editor Area and press thig b ar &£ key to zoom in or zoom out the content

A. Editor Area

This area allowgouto edit the program, click the bject button on the leftside forprogranming,
and assigvariablesby draganddrop them from the variable area

R1:Get current time of the PAC

Inst_TIME_GET
En TIME_GET Eno |

Current time of th...
PAC “ear

Set_new_fime

o\

Year
hdonth |-PAC_harith

Day |-PAC_Day

Dy |-P A _wWeekDay
Howr |PAC_Haur

Minute |-PAC_Minute

Second|-PAC_Second

R2:SetdSet_new_timéto dTrue to set the new time

Inst_TIME_SET
Set TME_ZET @ |

niesey time far the P

newy_ear vear

nievy _Worth Jhdanth

new_Dary | Day
nesy_Hour JHour

new_Minute inute

newy _Zecand 4 Secand

Set_new_time

R'\l

R3:Reset it todFals&

Note: You can press the SPACE
to change its typ€/, S, R)and
press the F1 key for more details.
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B.Variables Area
This area showBB instanceand variables thasire used in this progranDouble-clickanyd b | Yo6 €
G ¢ & eaféto modify its name or data type, then clidk9 vy oS didplete 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 T

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 wsingfunction block(FB)in the program correctlythe instancenl Y Snstéixxx £ will be
automatically added whea function blockisadded. For safety reasons, thiB instanc@ame
will not be automatically deleted even if the function block has been removed iprtigram
If it is necessaryright-click theFB instance namand selectt /  $lmbdually remove it.

Inst_TIME_% & I -
24 Global FB instance

LEDM b
o e & Cut

£

"u Copy
TIME, =

TIME| 5

OO Maths | X Clear \

C.Function Blocls Area
Inthed . f 2tab]déag and dropihe specifidunction bloclsto the editor area.

_--" Nk & BAcne
- ~
- N1 Booleans
& En DAY_TME Eno | B GaNbus
@ [ | I:-'hﬁu:gen
o - . [J Clock
L@ D&Y _TIME [*Get current day and time
After selecting the function DTAT [*Pulse at a date/time?]
b|0ck’ press’x C keg'/ to open - 1+ DTCURDATE [*Get cument date stamp

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

In the workspace, doublelick thed + | NJ iteid fo Spiert the Variables window. The following
screenshot shows all hneeded and defined variables in tdi3emo0% project.

BlH=l 3 X - O EWEe AR Gy & EA
Workspace Variables H
2l DemoD1 I “F Mame | Type | Dirn. | Abtrib. | Syb. | Imit value | UserGroup | Tag | Description l
[J Exception programs PAC_Year \ DIMT ] Current time of the PAC
3 Frograms PAC_ Manth DINT 0]
“] PAC_Time (“Get / 5... PAC_Day C
[ watch [for debugging) P&AC_WeekDay Click it to sort by name.
@¥ Soft Scope PALC_Hour
=4 Iniial valugs PAC_Minute DIMT ]
%3 Binding Configuration PAC_Second DINT i
tg-Glohal dafin new_Year DIMT ] new time for the PAC
tah new_Month DINT m
VPES new_Day DINT |
new_Hour DIMT ]
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 figldme(e.g.,& b I Y't8 sori data. Also,right-click
anywhereand selectthet / | y O S f opfiof thlbaskyfoRe original ater.

Cancel Sorting \
Al Epable Changes Space
Surap Global == Fetain

Field description (Presghe & C ke§ to look up the details)
Double-click anyentry in a columno set or modify the data.

Name: A valid variable name starts with a lett@.g.,"A to Z" or "a to z"jollowed by any
number of letters, nmbers(e.g.,"0 to 9"), oranunderscorg(i.e.,d €).

Type: Data type. Refer toAppendix Aor the value rangg

Dim.: To specify theangeof an array

(E.g.entera m yjwhichmeans the use ahe Counter D] to [9]).

Attrib.: Doubleclick this fieldtemto setittod w S I I8 évhigfimeans users can only read this
variable but cannot modify it.

Sb.: The function will be available soofe selected variable name will be embedded in the
applicationthat can be usedo access parameter data by call the name in the PAC.

Init value: To <t the initial value of the variable.

User Group: All the variables can be divided into some gro(eg.,6Groupk, 6GroupZ and it is
convenient for users to look up or search thesriables.

Tag: To enter anicknamefor the variable.

Description: To enterasimple note for the variable.
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2.3 GiveitaTry

We have describedhe LDprogram(Section 2.2.Jand variableg(Section2.2.2) in the"5 S Y 2 project
Thischapter describebow todeclare variables and adah LD program with the blinking function.
Note:dd [Lb¢é YR G[2hw5¢é | NSRARPAQ. adzLJLl2 NI SR F2NJ 2 A

2.3.1 Declaring Variables
First, we will declare two boe&n variablegi.e., LEDI and"LED?2) that are used in the program.

1. Inthed + | NR wirdéwSraglitclick anyvherein the "Global vaiables" groupand selecti | R R

+ | NJ& toadd & gariable (Alsoclick the "= icon orpress 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 Rightclick
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. Doubleclick the"b S & + {o bliangethe name tod [ 9 andélicka 9 y (HoSimsh 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 thie9 y (k&/NE

3. Followthe previous steps tadd thed [ 9 Seokean variable.

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

lml RETAIN variables

Tips#1.
To addvariables irsequentialorder, setthe nameasd [ 9ifbséep2and then press / G Nahds / €
G / G Ndabytiresto createdEN¢ and L EREX Ihendeletethe & [ Hvariable
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Tip#2:
1. To add multige variablesn sequentialorder, for example Bool 0% to dBoo_1& Boolean variables.
Firstright-clickonthea Df 2 0 | f ofbbphddiseiettthé ¢ RR adz GA I NAIo6f Sa

Workspace l Variables
S Test_01 ¥ Name | Type ) | Undc it value
- [ Exception programs ﬁm
- [ Programs =l RETAIN variableg.
B Main _1 Main Right-click
=1 [ Watch (for debuag... ? 2 pOnBadindex ‘
' B8 Soft Scope ?a pOnDivZero | (| Eeste \
- 24 Initial values _1 pShutDown | %
%4 Binding Configuration _] pStartup ‘ .
: 3 g Global defines = =
{ Wariables ‘ \ Cancel Sorting
B Types | Enable Changes Space
o Add Variable Ins
2 | Add Multi Variables... \
j l{T_] 10 Drivers | WVariables ‘r Edit Variables as Text. .. [

2. Setthe Nameasa . 2 2 f,dheTygeasa . h hdnd theFrom and Tofields tol and16. Then, click
the Create albutton to add variables.

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

Type BOOL P |u Cancel
Group Global variables v | [ Help ]
[ Read only Dimn. '0—] [.]
[From i To |16 ’ ]
Dverview

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

< | >

4 ¥ | 10Dnivers | Variables
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2.3.2 Creatingan LDProgram

In this section, we will create an LDprogramwith a blinkingfunction in thed 5 S Y 2project To begin,
follow the stepsbelow.

1. Inthe workspaceright-click thed t NP 3 félHevand select LY A SNI b S.g t NB ANI Y X

Workspace PAC Time
-3 Demo01
----- 1 Exception progrars
Ele m Eename... F2
- w@ =7

&3 Watch (fo L3 Inzert Mew Folder

i Soft o [y Losert New Program..
------- =4 Initial valu Shortouts \ k
....... ¥ Binding C:
------- 2g Global del

Tnzert Mew It

2. Fill in a program name in thie b | Yfiéld and enter a simpleote in the dDescriptioré field, and
then selectthad [ | RR S NJ &sithe Ardgamfring language and click td®K 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. Doubleclick thed [ 5pmgram to open the editor window.
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4. Click thea L y & S diton©n tidededt of thed [ Swinélow to add adinctionblock

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
----- 3 Exception programs " = _1 LD1 (*Blinking™) »~
&1+ Programs B fa} Global variables
S PAC_Time [Get / Set PAC Time®) || & -
53] LD1 [*Blinking*] il TiQS
=~ "watch [for debuagging) ,
&N Soit Scope 5 You can also drag and drop tBBLINIK
------- = Inital values L function block into thex [ Swinélow.
------- !Fé Binding Configuration
------- g‘g Global defines ol E EUsjed]
------- o wariables * . N
....... B Types » | > 3 [Project]
o1 | TI:F"-1Q ~
o [ Text buffers
= || = 4 Timers 1 v
< >S PAlc Time \J"ariable ["Blirk signal ge...
BLIMNEA [*Asymetric blin...
FLS [*Pulze signal gene...
SIG_GEM [*Signal gene...

FIS Spuwlist | Define | ENUM

5. Doubleclick this @inctionblockand select thax . [ L thevidick thed h Ydtton.

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®] .
__< | IF BIM_TO_BCD [*binary to BCD corversion®] L@
¢ 35| PAC Time | ‘warzbles | LD1 BLIME [*Blink signal generatar] You can press théBls key
BLIMKA [*Azymetric blink signal) to qu|Ck|y 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™)

Mb Inpuks: |:| [ a4 % Cancel
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& Important Notice:

Users mayadd afunction blockby copy & pastean existing oneluring progranming. But, thismay
cause a exception due to thesame function instanceame Therefore users must create aew
namefor the copied furction block.

1. Double-click the function block and enter a new nareeg.,dinst_BLINKE), then click the *
button to complete the setting.

: A |7 Name |

E Inst_BLINK | Line
1S H,

{ s R1 R...BUNK Q}— ] - Sl = QDest =
| Inst _BLINK blink —
| e -
( = tﬁ Global variables v
Er >
\ ——
| A R2 ® [AII] A
E e EJ (Used) n
\ o | @ [ (Project) G
E '*{}7 < \ #3 Varisbles: [all] Y }A-if;l;!!‘?ﬁ!‘._s ‘;v _sj’"‘"? :DE['!‘e ‘,E"‘_‘:'—b’]

=0 Inst_BLIME —

=0
& LEDY v

Wariables: (all] v

[] Local varables only

[ Hide FB instances

2. In thedinst_ BLINKélwindow, clickdYes to create thisfunction instancename

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 amiinst_ BLINKE FBinstance added in the Variables Area.

LD_test* ‘ X
3 e Q;’”? Name | Type |
nst_BLINK — | A
o | R1 R..BLNK Q) ] =0 LD test e
! in
L“J blink
= (I 2| il
i a% BT A
: 4 [Used) =
1 4CYC...
u ¥U@E [ fPoiec) 0™
gt {3 {m]| > |4 %] Blocks  Sowlist | Define | ENUM
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6. Click thed / 2ok thérightof thed . [ Lfundfiénblock, andcontinuously clicktied L y & S NJi
button to addtwoa / 2 A £ €

o

R1

Inst_BLIRK
RUR BLIMK

m

CHCLE

al:

Tips Press tha&+<€ key to zoom in the content.
Press the SPACE bar tange the Coil typ€, S, R)

1

Inst_BLINK B
RUM BLIMK @)

)

ACCLE

7. Double-click the firsta / 2akhddeubleclickd [ 9 Forassigrthe variable

|¢?*|-ﬂ$?|§>*l|ﬂ$f

R1

R... BLIMNE

CYCLE

Q

~ | T

LEDT llor] =
E_El Wanables: [all) .
-0 Inst_BLINK

ey

By LEDZ

By new_Day

By new_Hour w
: . .

Wariables: [all]
[ ] Local variables anly

[ ]Hide FB instances

Also, mousedrag-and-drop thedLED &ariablefrom the variablesarea

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-clickon the left of thed /
OKto finish the setting.

/ ahPeaterd ¢ | Ho{bBnk évery two secondsind then click

5

dE
a LED1
| R1 RUN BLINK  Q —
Ll
e nn LED2
| |
E 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 theéx { | Bufich to savethe & [ Spwogram.

Win-GRAF - Dema(1

File &git View Insert Project Tools Window Help
%&ala&%_gxuoy I -] @)
L:_||‘__|j Demo01 I AT Mame | Type | Dits
----- [ Exception programs S LED1 new_Day DINT »
-3 Programs B RUN BLINK @ new_Hour DINT
i PAC TimediCet) Sat bl M LED2 new_Minute DINT
-] LD1 (*Blinking®) b JEVEN new_Second DINT
- o Set_new time BOOL
- [l Soft Scope . LED1 BOOL
------ & Initial values 4= LED2 BOOL M
------ % Binding Configuration =0 3 z
------ 39 Global defines o 3 Files 2
------- fa} Variables — 4 ICP DAS - XP-WP-VP
------- B Types > | [d Maths
-3 (All Projects) < 3 Miscellaneous
o 3 PID
N 3 Plus!
E | L@ oo .
—0 [l [ PR a—
| =5l < > <> 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 igpened(locked, cannot be deletgdClick thex - symbolin the
upperright corner ofthe window to close this progrartun-locked,¢ 1l €).
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2.3.3 Compiling the Program

In the previous section, we have added and savedLibprogram. For thaVin-GRARroject can
function properlyon the PACwe need to compile the program$o begin, follow the stepselow:

1. Aickthe menucommand Project- Build All Projects to compile dl 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 andachmeans the corpilation was successful.
Note: If the programis modified and savel againrunthed / £ Sty | tdnmantii@re Ol a ¢
compiler the program

[ Win-GRAF - Demo0l =13
File Edit View Insert Project Tools Window Help
SAN BE BR= R TE=REr. o & WME DR e 5 A
Workspace PAC_Time EEX
E- 3 Demo0l I AT Name | Type
----- [J 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
S8 PAC_Time [Get / Set... Inst_TIME_SET Tirme
i ] LD ("Blinking] o current time of th... E {2t Global variables
. Year | PAC Year
= Watch [for debugging] — PAC Year DiMT
L Sot Scope PAC Manth DINT
o 24 Initial values T | Maorth |-PAC_Morth £ Al " "
- %d Binding Configuration — B
< g Global defines —i 2
ﬁ Wariables u Day |- PAC_Day — [Use.d] N
BBy Types » L3 [Project)
3 [ Adwanced
| wiDay | PAC WeekDay 3 Avithmetic
HICH [ Anays
. Hour | PAC_Hour v [ ASdnterface w
i (50 (0 > < »| Blocks. Sovlist | Define | ENUM
Build e
Relocating code... ~
< Cods CRC=d1béas33 - File CRC=sbefieatt - Size=2384> | Check to see if there is any
error message. =
4 ( Build )Cross reMrences Runtims Call stack reakpainks 1qiCal =amphing frace mp -
lready Offline 192.168.255.1:502 20,0 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

i spoleshon syl 4| In Demomode,the messagéndicates that the

project canonly run for 15 minuteoon 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 downloadhgthe program.set the Ethernetcommunicationparametersproperly. Also, refer to
Appendix @sesthe serial link.

1. Rght-click the project namg.e., "Demo01)and selecti / 2 YY dzy A Ol { A 2 yo opeh tN& Y S
settings window.
File Edit View Inst Project Tools  Window
S dH®x 9 % X o

Workspar= PAC_Tim

= Demul]1 I —|—

Comdcation Psrsmﬂtem...\

2. Enrter the IP address witthe TCP port numbde.g.,the factory setting192.168.255.502) and

clickd h YAdso,click the D button to add/modify thelPaddress.

v

-

| T5 Runtime

| 192,168,255, :502‘

(%) Ethernet TCPAP
IP adress: |192.1 £5.255.1 |
Part number: R02
) Serial link
FC port:
Baudrate:
Farity:
Tips Select a IP address and press DEL to
delete unwanted item. -
How to Extend he Timeout ?
|192.1EB.?B.B:5I]2 | D

Defaults:3 seconds. EntelPAC IP:508)"
192 162 255, 1-R02 indicates thetimeout isn second, e.g.,
192.168.255.502(10)indicates10 seconds

3. Beforeestablishing a connectionmake sure the PAC and the network are kkong properly.
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4. Click the menu comman@Project- On Liné& (or "I)to connect with the PAC

™ Win-GRAF - Demo01

File: Edit WView Insrt PmESS Tool: Window Help

=] =y X Build 411 Projects 7
Workspace Clean A1 Frojects
= DemoD1 += | Download All Projects..
----- [ Exception pro .
: sethings...
= Programs
) PAC_Tim ¢8| On Line Chl+FS
L 3] LD [*Bln E Simmlate FS

5. If the displayed project nam& ESYisdifferent from the currentone (Demo01)clickii K Stopa
applicatiort 0 dza siop rvinningthe old project. Then, clickhe édDownload button to download
the dDemoOE project.

[ Win-GRAF - DemoOl e
File Edit Wiew Ingert Project Tools Window Help
Sl % Gk By X = o Il &% % € A B gg (9 | App: TEST @{z;

Stop application

# | Mo application

Contime 7

Continue 7 [ %@‘{[ T |
[ Ef?‘ﬂ‘{[ T |

6. If6RUN I LILIS I iNeians thé&"Debris 01" projeds running on the PAC.
Note: Refer to Appendix Hor troubleshootingf anerror message is displayed

AN BE ] AREE AR e i & Y € G B ogg (15 %A RUN A8 nd @

Worksp aooo [PAC_Time]
A °F Hame | % alue |
..... =TT prograns Inst_TIVE_GET E ] PAC Time ("Get / Set F~
-+ [ Programs _|R1: Get current t... En TIME_GET Eno | Inst_TIME_GET
-] PAC_Time [Get / Set... / Inst TIME _SET
- [#] LD PBlinking®) Current time of th... E fat Global variables
- £ 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 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
_ . . >
| whaplPAciketbay =11 Display the system time. =
3 ] =
] Houg |-PAC_Hour = 13 £3 [Project] =
[ &dvanced
| | Minuté |-PAC_hinute = 55 [ Avithimetic
[ Arrays
[ &5-interface
| | Second{ PAC_Second = 23 v 3 BACnet v
< (| Ed 4 »| Blocks, Soviist | Define | EMUR

4 »| PAC Time ~ “ariables
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Cycle time
When theWorkbench is conneetd with the PACmovethe cursoroverthe 6RUN position on the

toolbar to view the gcle timeof the programon the PACYou can alseiewthe cycletime in the
bottom-right cornerof the message area.

Alsq check to see if there is an error message in the Runtime winduile the program is running

Fie Edit View Inmot Progect Tools Widow Help

HEEHEE

= B

S L =Y ,_Ea 8 X i =i e AR e 5 H A RN
Workspace a0oo [PAC_Ti
E- [* DemoD1 [RUN]
a : st TIME...
F- [ Exception programs Ri: Getc.. F|TIME_GET — =
Ele lF'lograms ) Current tim...
B8] PAC_Time (Get ... | Tear| PAC_rear ...
] LD [*Blirking®)
[ Watch [for debugging) | to.. L PAC_Mont...
o SRR Soft Scope
o B4 Iritial walues H Day] PAC Day=1
%é Binding Ethgurahon nay| PAC_treck
- g Global defines B
flﬁ Wariables | Hourf PAC_Hour ...
BB Types
| | i |- PAC_Minut...
| | Se. JPAC_Seco..
Inst_TIME... ot
3| 2
4 *» | PAC Time, ‘Yariables LG

Demo01 - 192.168.71.19:502
# | Time

| Event description

4 Euild Cross refetenceall stack Ereakpaints Drigital sampling trace

Allowed =0
ER e =tn e
In=] Owverdlow =0
Ins L =
Local application:
= f: Y21 - 09/04/2014 - 08:57:.05
paf CRC=16£:11d8172
Target application:
PAY w21 - 09/04/2014 - 08:57:05
= CRC=16#:11d8172 3
Rk =75216 bartes bt
< Elapsed: 15ml3s >
[ (&N ”~
3 [Used) -8
[ [Project]
1 Advanced
[ Aritbimetic
[ Amays
P AC.intarfana b
¥ | Blocks Sow list Crefine EMLIkd
»
RLIM
Cycle time (ms):
Last =2
Allorved =0
Maximum = 36
Crverflow =0
Local application:

Frompt HEkAl
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2.3.5 Testing the Program
In the previoussection,the dDemoO0E projectis successilly downloadedThe following willdescribe

how to test the program.
ThedPAC_TiméProgram:

1. Doubleclick the variable namee(g.,onew_Yeat) in thedTIME SEE functionblock 6r the
Variablesarea) to change the PAIsystem time

oogoo [PAC_Time]
Set TRUE to setn... )| ihlame s l
PAC Month 4 L
|R2: Set TRUEtD ... Set TIME_SET @ PALC Day 7
PAC WWeekDay 1
nesey time far the ... PAC Hour 14
] new_rgar = 0-fvear PAC Minute 1B
new_Yed PAC Second 41
new Year 0
] |2':'1‘t1 | new_Mornith 0 T
new Day 0
g [ Force | new_Haur 0
new hinute 0 |
2y >
3 1A 5
[ [Used)
= 15 a7 0§33 [Project] B
OOOOOEEE FEOFEFFD ey Advanced
| <l 24 27 15 (3 Arthroetic
Set TRUEto setn.| OOOOO000 OOOOOO00 53 Avays
[ AS-interface
| R F s 3 BAChet o

2 4 *| Blocks.” Sovlist Define | EHUM
4 @ ariables

2. Set thedSet_new_timé variable todTRUEto write the new system time.

oooo [PAC_Time]
TSI A Mame | value |
O sEln... W
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 £ new_Second a5
Set_new time FALSE |w
| nevvy_Hour = 12 JHour 48 J 2
:
newy_hinute = 304 hint
B - e [ TRUE ‘\ [l
newy_Second = 35 4 Second FALSE [0]

Set TRUEto =etm...
.\/ —
R kl A

nlock, EHIIb

R3

<l |
4 | PAC Time. ‘fariables
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3. Then, the new system time will show on t6EIME GEE function block(or the Variables Area),
and thedSet_new_time variable will be reset toFALS&Eautomatically.

oogoo [PAC_Time]

R Get current .. [

Current time of th ...
LPAC_ Year = 2015

ear

Mot |-P A _hiorth = 1

aN

Day |-PAC_Day =1

| F_Mame

N

new Y ear
nesy_Manth 1
new_Day 1
nesy_Hour

neww_Minute
35

nene Second
.

et new_fime
LEDN
LEDZ

=T ==

The new system time.

[AIN variables
1.0-i 8055 DI
E

wDay |- PAC_WieekDay = 4

A

3 [am

3 Used)

[ [Project]
[ Advanced
[ Avithmetic
[ Arays

[ AS-interface
[ BACKhet w
Blocks © Sowlist | Define | ENUM

e

Hour |- PAC_Hour =12

hinute |-PAC_hinute = 30

HEHEHHEEHEH

Second| PAC_Second = 35

o0l
4 ¥ | PAC Time  ‘“ariables

£

.

*

|

ThedDZX program:
4. When thedDemoOZE project is running, you can sé®th the LEDL and LE® are blinking every two

secondsi(e.,"T#23) that cannot be changedlf you want to change the time,lick the Al
button again todisconnect and assign@@ IME variable.

Win-GRAF - Dema01

File Edit View Insert Project Tools Window Help
SIS RE A= T == N gt ey | | & e @R G| (5 e A RUN LR
Workspace ooocopony  _______________ _____________ kKEXx|
= [ Demo01 [RUN] e ~ T _Name | Value |
----- [ Exception programs I LED =TRLIE Set_new_time ~
£1--[3 Programs | L —0— LED1 TRUE
-“Be] PAC_Time (*Get / ... & Lene S TRUE LED2 TRUE °_
%% LD1 (*Blinking*) | — G;ﬂ Lo i
& 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: / £ AO] GKS ahy [ AheBE (& dal 2t A Prinéd Bdeit 6rtie BACH 2 v

will stop running.
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Chapter 3 Modbus Slave: Allowhe SCADA/HMS$oftware to
Acces3aNin-GRAF/ariables

The chapter describeshow to allow the SCADA/HMI software.§.,dinduSoft) to access WHGRAF
variables datavia ModbusTCPRor ModbusRTUprotocol. To begin, bllow the steps belar to set
Win-GRARPAC as Modbus Slaard specify variables.

3.1 To Enable WirGRAF PAC as a Modbli€PSlave
Setup the PACo actasa Modbus Slave

1. Click thedOpen Fieldbus Configuratiébutton on the toolbarto open thedO Drivers window.
2. Click thedinsert Configuratioa button on the left side of théiO Drivers window and then select the
OMODBUS SlagendclickdOKe to enable a Modbus TCP Slave.

Win-GRAF - Demo01 M=
Fil: Edit View Insert Project Tools Window Help
eI Y G LY
Workspace 10 Drivers * | HL P
-5 Demoll I Mame | Type
I_] Exception prog. o = fat Global variables -
53 Programs A PAC Year INT —
....... “HE] PAC_ Time... B & [DIMT
%R LD1 [Blink... || Add Configuration DINT
- C3 Watch [for de... = T =
. [l Soft Scope Chonse a configuration m 4
o B8] Iritial values l] Al ol - Jue
% Binding Config... || &% _| - [l
gg Global defines =- MDDEUS ance
B Variables I - MODBUS Master
- Types S MODEUS Slave
| >
4
Build »
LA r
Mo ermor detected
4 Build Crozs references Runtime Call stack Brezkpaints Digital zampling trace Frompt HbAl
[ready CFfLine 192.168.255.1:502 é 0,0 0x0 0,0

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

et the Slave ID (or Server ID)

M arne | Walue

3. Click thedinsert Master/Por§
button to st the éSlave number

( Cﬂ) d clickOKé MODEDE Slave Protocol b—(|
€.g.,ade) anda clic . —

d
B Slave nurmber:
G
E‘l’ I ||
Slave number | Server D

4 PALC Time “Wariablas L1 1D Drivers
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CreatedataBlock

4. Click thedinsert Slave/@Ata Blocke button on the left side to open théMODBUS Slave Request
window.

0 [0
E Mg MODBUS Slave MName | Walue
o Slave number 1

:% K Server D \
= \ Tips

B

H

1. Press thef 1€ key to open the Helpn this subject.
2. If you add two or mor@Server- X gsettings, type a
oServer IBfor easier use (a string, e.g., SYR1

Request | ddress | Mb Item | Description |

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

5. Read Al variables
Enter a note in th@Descriptiort field and click the "Input Registersption. It is ecommerded to set
(Base addresgo dl¢ and setdNb itemg  (v&lue lgreater thars20Ck.

MODBUS Slave Request @

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 dNb itemg refers to howmuch variables datébits or words)can beaccessedn addata blacke.
If the address bthe data request from theModbus Master(i.e., SCADAIMI) is greater than this
value €.g.,6200¢), the ModbusSlave (i.e., WiERAF PAC) will not respond.
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Decify variables for Modbus Master to access data

6. Drag and drophe variables €.g.,0PAC_xx data type:dDINE) to the address mappingrea.

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 e ol ® e
PAC Second DINT
&5 PAC Month 0 FFFF Default - PAC WeekD. a),{ DINT
™ PAC Day 0 FFFF Default e Vear BT v
g+ PAC_Hour W] FFFF Default e 7’ 2
PAC_Minute 0 FFFF Default e
PACSecond 0 PREE Defaukt o Nare 2~ | Veue |
PAC WeekDay 0 FFFE__ ] Default Y St Al
< >

Specify the offset to map with Modbus address

7. Double-click thedOffset field and fill in a value, then prefise éEntei key to finish the setting.
Note:

(1) 6Offsete isa 0-based addressSq the Modbusaddress (dbased) is eqal to the Offsetplus 1.
(2) Whenusing a 32it (or above)variable(e.g.,6DINE), it requirestwo consecutiveaddresses
The 6Offset values are 0, 2, 4, 6}c.

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
PaC_weekDapy 0| Enter FFFF Default

Tips:
Aick column headeOffset to select entire columnandclick thediterate Propertg button on the
left side to operthe 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
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Keep thedNamet setting, enterd0€ into dFromne field, and enter 62€ into éB¥ field, then clickdOKE.

Marme E |
Frarm: By: 2 =
Results

I 1] 8 ﬁ[ Cancel
N

Set Storage for 3zbit variables

8. Clickthe column headenStorage to selectentire columrs and presshe ¢Entei key to display a
drop-down menu. Thendouble-clickdlDWORD (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 thisData Blockand you can sethat 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 B
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 adda dData Blockfor the Modbus Mastetto read Boolearvalue The configure way is simildo
steps4 to 8:

1) dick thedinsert Slave/Rta Blocké button on the left side to operthe settings window.

2) In thedMODBUS Slave Requestindow, enter a note and select thignput Bits€ option, then
setdBase addregso 1€ and setoNb itemg to (R00CE.

10 Drivers *

g [=-Mg MODBUS Slave

MODBUE Slave Request

Fequest

¥ ok W
Description: |Reau:|_Bu:u:u|ean |
14N

Enter a note

Data read by the masker

{*) Input: Bits
() Input Registers

Data read or Forced by the masker

) Coil Biks
) Holding Registers

Data block.

Base address:
Mb items: 2000

3) Drag and dropBoolean variables (i.ed-EDf andd_EDZ; data type: BOOL) to thexddress
mappingarea and set théOffset to 60¢ andto Ale.

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, follomstreictionsbelow to
download the programto the WinGRAF PAC.
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Download this project

10. dick thedOn Liné button ( Al ) to establish a connection and download this project to the
Win-GRAF PAG:.the project has ever been compiled or changed, the dialog box below will be
displayedClick OK to rbuilt and download the project.

| “alue
Input Bits

MName
""" Reguest

=

----- = =ption programs

; w
=1 [3 Programs ‘8 Win-GRAF
"2 PAC_Time (*Get / ...
L LD [*Blinking*] 3 @™ % The project is out of date. B Boolean
= [j Watch (for debugging) 35— @ Do wou want b rebuilt the curent praject ?
- Soft Scope FE Symbal
- B4 Initial values —= LED1
%3 Binding Configuration | €& LED2 Lancel
-0 Global defines E N\
Workspar= PAC_Tim - =
_____ q T EEEl 2 DECE
Demoll I
e |
..... -
Note:
“\ B R OSNEA 2 Y éversloyiRchadged
ad A O] U KS & { hutohlio stdpllJt

running the project and click thédb2 ¢ y £ 2
Before downloading,ight-click the project name| | button to download the new version of the
andselecti / 2 YY dzy A Ol (iSANeByixXs&t ||| project.

the PAC IP (e.g192.168.71.19:509)

After completing all steps, the SCADA/HMI software can acces&SRIF variables vilae Modbus TCP
protocol.

P SCADA/ HMI Win-GRAF PAC

InduSoft

(g

IP:192.16871.XXX "'——j
Mask: 255.255255.0 ‘ TCPPort: 502

Modbus TCMMaster Modbus TCP Slave

IP:192.16871.19
Slave number 4
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3.2 To Enable the WWGRAF PAC as a Modbus RTay&l|

Before you get started, make sure that WGRAF PAGset as a Mdbus Slave and variables aset to
LJzof AOX NBFTSNI G2 {SOUA2Yy odmd ¢2 RBNOEaa{RHEDWED
function block must be addet the program. To begi follow the stepdelow:

Add the dMBSLAVEREWunction block

1. Intheda [ 5winglow, clickon the positionwhere you want to add this function block and click the
G L y &S Kditon©n tieedeét side of the window.

Workspace S,

= _|-I 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
------- fal Variables
....... B Types » | .
------- 3 {All Projects) E P s

4 » PAC Time | LDA 10 Drrivers Varables

2. Doubleclickthe function block and select the nan@®BSIAVERTE) then clickd h Y €

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 raD A ) ad B Ang oo

Tips TF MBSLAVERTUEX ["MODBUS Slave RTU [seral]™]
PressMBSE key to find the MBSLAVETCP (*MODBUS TCP Server*)
Simi|arnamequick|y_ 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.y GKS da.{[!'+x9w¢! ¢ -OfdrpOQi ANXKYS o (SH@HIBIRBUMARI TS ( K S
'COM2:9600,N,8,Whichmeans using th€OM2of Win-GRAF PAC to commurtieavith the

Modbus Master)then click ¥ to complete the settings.

Inzt_MBSLAYERTL
Rz i MBSLAVERTU @ |
\ Tips
> Press thef X key on this
'COM2Z:9600.M.8.1" v | x functionblock to show up
#--[ Inst_BLINE
a7 Inst_MBSLAVERTL
Oy LEDT
Lo IEM2 b
W ariables: [all] W

[]Local variables anly
[ ]Hide FE instances

4. Doubleclick the left side of théSL¥ and enterdl¢ (the value set irBection 3.1 Step 3), then click
“ to finish the setting

Inst_MBSLAVERTU
R2 IN MBSLAVERTU & |

"COM2: 9800 M8 1 JPORT
1 v | X
#3 Yariables: [all) -~
V\ e [ Inst_BLINE
o[ Inst_MBSLAVERTU
B, LED1
B FOo ¥
Yariables: [all] w
| N RPN [N N I (R 1t
Inst_MBSLAWERTL I

Rz N MBSLAVERTU @ |
'COM2:9600,M 5,1 JPoRT

Now, you have completed the setting of tIBSLAVEREuLnction blockandthen downloadthe
projectto the WinGRAF PAC.

Note: Users can enablmultiple Modbus RTU Slaymrts on aPAC (recommend not over 16 Ports)
The way igo add multipledMBSLAVERELnction blocks and set the differedPortt numbers.
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P SCADA/ HMI Win-GRAF PAC
L/ InduSoft

IP:192.16871.xxx ——
Mask: 255.255255.0 -_j
| COM.: RS232
- 9600,N,8,1

Modbus RTU Master Modbus RTU Slave

IP:192.16871.19
Slave number 4

Add the tMBSLAVERTEX function block
¢CKS Ga. {F¥ P O A2y 0 ftle@ hre vessl Modbus &tavs eonfigurations
(recommendtosetoneyi G KS daLh S5NAODSNBE GAYR26

Narme | Yalue

Slave number 1
Server 1D Svrl

#-g Server - Slave number = 2 |

Follow steg 1to 4 above to add theMBSLAVERBX function blockin the& [ 5Swinglow. Compae
withad a . { [ ! £ BaddsdoSrviE setting. Doubleclickon the left side of thedSrvIE and enter he
Server I0e.g.,W { @WitivSring format) that is set from the MODBUS Slave configuration.

Inst_MBSLAVERTUEX

L 'COM2:9600,N,3,1'4 PORT ;
o Tips
t NBaa GKS @&

- 1451V .
o function block forHelp.
3 ‘\"awrf. SrviD |

Note:
With MBSlaveRTeaX, you can specify the ID of a server from the MODBUS Slave configuration.

If you specify an empty string, the first server is used.
MBSlaeRTU always works with the first server in the configuration.

5

5

ThedMBSLAVERTBX% function is completed by nowdownloadthe projectto the WinGRAF PAC.
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Chapter 4 Usingd L k h st FrkctidiR

Note: RPA658Mdoes not supportLocal 1/Q For connecting with remte I/O modules, refer to
Chapter 8¢ Connecting DCON I/O modules.

1. In the WinGRAF, click tht®Open 1/Os"button from the toolbar to opentheél L k h  .wihtol.R & €
File Edit View Insert Project Tools Window Help
=AR" BE AR R TN SR IR Uy € A B oy (5 & A

2. Doubleclick 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

Librany:

[ET
ICP DAS - =PAwPAE
Standard

Hate:

Device:

1 87084 cnt 08ch (* 8-ch counter *) A

1 87084 freq (*8-ch 32-bit frequency *

1 87H17TW #58-chammel HAR T Current input Module, 4-20ma *#

1 exist (* test if -8k and i-87k boards exist or not %)

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

Simull 6B

Simull6BO —
Fing_ip : Test Ethermet / Internet connection | View the deSCHptIOI’l.

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: & A  yoEGE AR ¥ is énly available for the PAC that supports tbedl I/Omodule
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4.1 Ping_ip Check thedonnectionof an Ethernet Internet Device

The"Ping_ip" function can beused toknow f the Ethernet/ Internetconnection of the rerate device is
working Up to50 IP settingsan be used. &er to Chapter4to add this I/O board

1. Double-click the"0: Ping_ip 00_09 to open thed t NP LISvMdbw. S & ¢

EEEE 1/O Boards

" Cloze

Select

1
1
2
3
4 9.0: Ping_ip - Properties

I

g

3

IP_0=152.1631.100
Interval 0=15
- ( Timeout_0=73

SN Fing ip 00 03 Inferval 1 =15
1 Ping_ip_10_19 Timeout_1 =73
2 Ping_ip_20_29 ﬁt_ei:ali”ﬁi _is
3 F'ing_ip J0.39 T:i.ll].BDllt_2=3
4 Ping_ip_40 49 IP 3 =NL
10 Interval 3 =15
11 Timeout_3=3
12 IP_4 =N/
Interval 4 =15 Set up notes. ="
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. Todetectthe connection between PAC afitk Internet, setthe "Gateway"propetly.
2. When detecting theEthernetLANconnection the "Gateway"setting is hecessg.
3. Only one "Ping_IP€anbe used for each PAC
4. When the connection (Ping) is successful, a boolebrevVad RUE" will be returned.
5. When the onnection (Ping) fails, it will trggain. If it still fails, a boolean value "FALSE" will be
returned.
Parameters

IP_01to IP_49: (Data type "STRING
The IP address of targets. Set as 'N/A'" if wish to disable i
For example, 192.168.1.100 or 52.19.125.242 or. N/A

Interval_01to Interval_49: (Data type "DINT)

The unitis second. The interval to send one "ping" commant5 seconds by defaulThe valid
valueused in the PAG from6 to 86,400 seconds
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Timeout_01to Timeout_49: (Data type "DINT)
The unitis second. The timeout setting of the "ping" commas@ seconds by defaulfhe valid
valueused in the PAG from2to 30.

Note: The validnterval xvalue taken in the PAGust be atleast triplethe Timeout_xvalue.
For example, if "Timeout "Os set as 10 however "Interval_0" is set astb@nthe
“Interval_0' value used in th&AC wilbe 30.

2. Doubleclick the itemto fillinthe @ £ dzSX GKSy LINK&aa @tsseting.y i SNE 1

9.0: Ping_ip - Properties

Key=0 -

Ref = 16#64

IP_0=192.168.1.100

Interval 0 =230
2o oo []

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/4
Interval 4 =15 W

3. After configuringthe "Ping_ip" functionA Yy (1 KS &L k h 508BOOER U variablegil2 & >
be automaticallyaddedto i K S & + | NJR& | . §Vhil& éosnecting ywitkPA@the status of the
connection forthe remote devie 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

%1%9.0.4 | Doubleclickto set the name and press Enter.
%I1%9.0.5 oo e —

%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 W
< >

[+]
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4.2 i_scale SaleConversion

Thed A & fOrictiorSpiovidesup to 29scak conversiorsettingsto converta physical I/Ovalueto an
engneering valueRefer to Chapter4to add this I/O board

1. Doubleclick the"i_scale_0"@¢r"i_scale_1'or"i _scale _2"to open thed t NP LJSvdow &d €
then to view the description.

iEEE 170 Boards

Ref 16#2A

Ch00_X0_reserved =00
Ch00_X1 _reserved =0.0
Ch00_YO0 reserved UU

[Ch01 X0 Min Ph 1

Ch01_X1_Max_Physical ¥Yal= 0.0
Ch01_YO0_Engineering_¥Yal For X0=DN0
Ch01_Y1 Engineering_Yal For . Xl 0o

—Ch02-Z0 - Win_Physical _Val =0
Ch02_X1_Max_Physical ?a.l=0.0

ChO1_X0_Min_Physical Yal

W ~Nm D& Wi =IO

i_scale
Bl scale 0

— 1 i_scale_1

— 2 i_scale 2
10 Ch02_Y0_Engineering_Yal For X0=00
11 Ch02_Y1_Engineering_Yal For X1 =00
12 Ch03_X0_Min_Physical ¥al=00

Ch03_Xl “Max _Physical_¥al=00 . .. v
13 — Setting Descriptionf=—
14 -

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

LE |62

Parameters (\€hstands for ChOto Ch29;'Ch0@ is a reservedtem)

Ch_X0_Min_Physical_Val: Theminimumvalue ofan Al (or AOmodule (X0)
Ch_X1_Max_Physical_Val: Themaxmum value ofan Al (or AO)nodule (X1).
Ch_YO_Engineering_Val_For_X0: Theengineeringvalue after scaling X0

Ch_Y1 Engineering_Val For_X1: Theengineeringvalue after scalingIX

2. Doubleclick thedesireditem andenter avalue, thenpress thed 9 vy key MBet
Notice:

1. If the Ch_XGandCh_Xlare set to "0.0", whik means the scaling function No. is disabled.
2. If the Ch_Xds greater than or equal t&€h_XJ1which means the setting is wrong.
3. Ifthe Ch_YQs equal toCh_YJ1which means the setting is wrong.

For examplefor convertingan Al valuefrom 4 to 20mAto an engineering value frofto 10000,
setCh X0as"4.0', Ch X1as"20.0', Ch Y0as"0.0',andCh Y1as"10000.0.
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For examplefor convertingan AOvaluefrom -10 to +10 Mo an engineering value frorb0 to 1200,
set ChX0as"-10.0', Ch X1as"+10.0', Ch Y0Oas"-50.0',andCh Y1las"+1200.0.

0.0: i scale - Properties [

Eey=0

Ref = 16§24

ChO0_Z0_reserved =00

ChO0_X1 reserved =00 [ (h0O0: Reserved ]

ChOD_Y0_reserved = gg

ChOO Y1 reserved =
Chil_X0_Min_FPhysical ¥al=-100

Chol_X1_Max Physical ¥Yal=+100

Chil_ Y0 Engineering ¥al For Z0=-500

¥1 EnFineering ¥al For X1 =+1.001

TChOZ_X0__Min_Phvsical_val=0.0
Ch02_X1_Max Physical_¥al=00

ChiZ2_¥Y0_Engineering ¥Yal For_ Z0=010

Chi2_¥Y1_Engineering ¥al For X1 =010

Cho3_Z0_Min_FPhysical_Yal=010

Chi3_X1_Max Physical_¥al=00 hodl

[

3. After configuringthe & A @ & i@ thd d8¢Boards window, 30Booleanvariableswill automatically
be added When connetingto the PACthe statusof the scaleconversion will be displayad the
G £ I NA WirdddwS & £

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

Variables BV X
¥ _Name | Tupe . | Dim. | Attib. | Syb. | Initvalue | User... | Tag | Description
= B %IX8.0-i scale 0 A
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
= B %IX9.2 - i _scale 2
%I%9.2.0 BOOL Input O]
%I%3.2.1 BOOL Input ]
(%wa 79 RONI Innit I_I . 2
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4.3 RPAC2000 LED®ntrol the L1 and L2 LED on tRPA658M

TheRPAC2000_LERunction can be usetb cortrol the L1 and L2 LED on the front panetia
RPAE658M

Note: Only L1 and L2 on the PAC can be controlled by softwafer to Chapter4to add this I/O
board

1. Doubleclick the"RPAC2000 LEDto open hed t NP LISvMdbw &hd 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
CH), Ch1 (Data Type "BOOL) indicatesL1and L2 LED

2. Afteraddingthe 6(RPAC2000_LEBfunctionin the d/O Board€ window, two Booleanvariableswill
automatically be addedwWhen connetingto the PACthe status of the LED will be displayedtie
G £ | NX wirdddws a ¢

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 RPACPAC_state Detect theLANSstate of the RPAC658M

TheRPACPAC _statdunction can be usetb detect the state of theRPAR658M. Refer to Chapter4to
add this 1/0O board

1. Doubleclick the"RPACPAC _staté functionto open thed t NP LJSvdow &nd then to view the
description.

EEEE 1/0 Boards

0 8: RPAC_state - Properties
1
2 Bef = TA#F000
3 Reservedl =10
4 Reservedl =0
Reserved2 =0
] Reserved3 =0
G
7
ENRFLC state
3
10
11
12
13
::g The following PAC support BPALC_state. s
T 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 : Rezerved. W
Parameters

4-Ch DINT inputthat represent the state of th&RPAGPAC
Ch.0O: State_1 of This PAC
Ch.1: State_1 of Passive PA@h@fi_redundancys disabledit will always 0).
Ch.2 Ch.3 Reserved.

State :
bit0 to bit2: The status 0£AN1 LAN2.and LAN30: OK, 1Failed or Not wired.
bit3: The status othe hardware(e.g.,EEPROM, Disk, RAN) OK, 1Failed.
bit4: The status of/ O dot - 0: OK, 1FRailed. (Only for local 1/0 slots of PAC)

2. After configuringthe RPACPAC_staté functionin the d/O Board< window, four DINTvariables
will automatically be addedVhen connetingto the PACthe status of thePAGwill be displayed in
thed + I NA wirdéwsS & £

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 connecingto Modbus SlaveDevices

This chaptetists the wayto set the Win-GRA PAQo actas aModbus Mastetto connectModbus
RTU/ASCII Slave Modbus TCP/DPSlavedevices.

5.1 EnablingWin-GRAF PA&s aModbus RTU/ASCII Master

Application Diagram

Win-GRAF PAC

W RS-232 to RS-485

Converter

(Max. 32 PCS)

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

Follow the stepshelow:
1. dickthed h LISy CA Sf R0 dutton ch yha thatbaabl dpénihe OEDrivers window.

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

(ando © &4 = 5g 05" A

AN " N2 AN N NECh
Workspace 10 Drivers
-l Test_0 E Mame | Value T Mame | Type
----- L Exception progiams || o {2} Global variables  #
£ [ Progranms g = 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. Set the PAC to act asModbus Master Qick thed L y & S NIi  / uyftdh/ordtoeNeft of the y ¢
AO Drivers window andclick theeMODBUS®/astek, then clickk h Y €

I arivers

(&,

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

-n-E |
5 Add Configuration [
Chooze a configuratian
g
- [AN)
H—e - MODBUS
&5 R tODELS Master

. MODBUS Slave

3. Choosethe serial port.Click thea L y & S NIi  adutiori db bk leftessiNditd opethe settings
window. Selectd { S NA | f-w & fasdsettfe COM Porandthe Delaytime, then click OK

GOM Port
Whenusingthe ModbusRTUprotocol, enterCOM2:960,N,8,1
When usingthe ModbusASClprotocol, enterASCIICOM2:9600,N,8,1

Delay (ms):
Recomnended to set ad.0 (ms), the value can béto 1000Q

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

“F Mame | Type
| 4 Glohal variables

.
MODBUS Master Port ETAIN variahles 1

Mame | Value

1ain
3 () MODBUS on Ethernet OnBadindesx
E Address: ’ ’ DI 5 —
- T >
Mo Eort: =2 1 | Walue
= 7 T
< Protocol: ’ DB | | B
Q};ﬁerial MODBUS-RTL \
Com. port: | COM2:9600,,8, 1 ’
Delay between requests After receiving the respond, waiting for
10 ms to send th next command
Delay {ms): |10

o

Try to reconnect after communication error
[V] Manage diagnostic info for slaves ﬂ SelectoDisabled if you do not want to

usethis Portconfiguration

[ []pisabled {do not open and manage this port)
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4. (reate a catablock.Clickthed L y & SNIi  { t Ib@ttSrxidopeh khe setings @ihdow

B - MODBLS baster | M arme | Walue

3 A 7| Ok 2 0600,M 8,1 Miode RTU
— Address COMZ:9E00M 8.1
Port A02
Reconnect after error

MODBUS Master Request bt

Request nrequests [mz] 10

Description: || | I:l
Cancel

Savefinit D@ a. Slave/Unit

MODBUS Request b Enter the NetlD of the Slave device.
ml I b. MODBUS Request
<3> Read Holding Registers v Theread write commands

Data block c. Base address

¢ Base address: Start fromdd€ by default.
Mb items: MS
d Amount of data to reabwrite.

ctivation
(®) Periodic: |[:| | ms |[:| | d. Activation
Con cal {on error) The timing to sen@ request.
(O On change Periodic Send periodically,

Misc. "on error" means how long to seral

G} Timeout: me requestafter an exceptionoccurs
Mb trials: On_caH
The request is sent only when the
G) program calls.
[ ] Dedare variables On chan ge
Prefix: Ve BOOL \" The request is sent only when the date
From: ! Auto changedhccording 's changed.
V1. V1 to the Requessetting. e. Timeout If there isno responsen
specift time that meansabnormal

f. Declamgsingle or several variablegth consecutive (Modbus RTU/ASCROOto 1000 m3

numbersaccording to the Request and Nb itenfs'Nb

items' is set to 5, check the box to add- W5 BOOL variables BilEs
EHERR] DB LS Master

Note:

, Ifitis necssary b change the&Base address right-click MOB"”“““ 2Adressss =
on BMODBUS Mastémnd clickdMODBUS Master Addresges| == " He == o]
to modify the value. et s L

Coll bits:
Also, efer to Section 5.1.6 tase the "MBRTU_M_disable" Input registers:
functionin the programo disable theModbus RTU/ASCII il e s

Masterport.
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Thistablelistsfive datablocks, and each dtablockstands for onéMlodbus Master Request

Function Code Modbus Request Description
2 Read InpuBits 5.1.1ReadDldata
5 Write single coibit 5.1.2Write DOdata
4 Read Input Registers 5.1.3ReadAldata
6 Write single holding register | 5.1.4Write AOdata (16-bit)
16 Write Holding Registers 5.1.5Write AOdata (32-bit)

5.1.1 ReadDldata
Description

To read 16 DI values from the device (Slave ID =
sent after 15 seconds if an exception occiNe.response for 250 ms can egaded as abnormal.

1) by sending the request every two sewdhbs.

1. Completinghe settings in thed a h 5 .Masterw S |j dz&iddawé and then clicki h Y b

MODBUS Master Request

Request
Description:

Slave/Unit: {1 @

MODBUS Request @
<1 Read Cail Bits 74
2> Read Input Bits o
| €3> Read Holding Reaisters v
A Omnd T b Ommicbk o =
Data block
Base address: 1
b items: 16
@ Activation
(¥ Periodic: 2000 ms 115000
O oncal {on error)
() On change e . . . .
. This option$ not available
Misc. for the "Read" request.
Timeout; 1250 ms
b trials: 1 ‘

Note: Refer to step4n Section5.1 forthe description of items
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2. Next, open thed + | N wiridéw3osadd variables

Workspace 10 Drivers
E- ) Test_01 B Mg MODBUS Master Name | Value
G- L 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
[ Watch (for debuggi.. | = - Nb Item 16
@8 Soft Scope i Tips: , , Activation Periodic
=3 Initial values 0 Pressu C foeHelp. Period(ms] 2000
%3 Binding Configuration Period onerror 15000
39 Global defines €5 Timeout [ms) 250
™l ariables Number of trials 1
B Types ! B Description
DOUbIe'C“Ck |t to Open the W|nd0W | Operation | Offset I Mask
[ >

a. 22 n#m2 Pwmc €: AdldleBodleanvariables to read data.
G{ G G dzaoym. 93 L bAddoneArrayvariable to display thaccesstatusof data.

After completingthe settings the resuls are showrbelow.

Variables X
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 BDD|_1E BOOL I:l
Bool 08 BOOL i Status DIMT 1 O
Bool_09 BOOL i : i =
Boal_ 10 S00L i =l RETAIN variables Q =
Bool 11 BOOL [
Bool_12 BOOL i Enter
Bool 13 |BOOL 4/ Bool 16 BOOL 7 N
Bool 14 BOOL — ¥
Bool_15 BOOL j i Status DINT [0..4] ]
Boal 15 BOOL 1
<

3. Choose variabledn the "IO Drivers" windoydragd . By w0 . By aridd { G | vardddledto
the address mappingreaof the data block.

Note: Thed { ( I isiadZiray variableincludng Status[OJto Status[4] OnlyStatus[0]is requiredin
the address mapping area.

4. Configure Offsetalues Select thedOffsek fieldfrom & . 2 2 yoom 2 2 pmdelek thed L § S NI G S
t NP LIButtdndrs the left side to set théOffse€ value(From:c0éli By:cdg).
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5. Configure Qeration status
{ SG GKS &h LIS NStatuspp/ ¢ Edorrdpody y (i 2 FNB G dzNY 'y S NNER NG

A

NBEFR RIGFE® ¢KS @l fdzS gArAff 0SS NBaSi G2 ané¢ oK

10 Drivers *

il = Mg MODBUS Master Name | Yalue T MName | Type
2 = RTU: COM2:9600,N,8.1 Request <2> Read Input Bits ~ Bool_01 BOOL P~
J ’-’&' *B <2> Read Input Bits (1) [1..16] }SIave/Unit 1 = Bool 02 BOOL
8 dce 1 — Bool 03 BOOL
=+ Symbol /| Dperation | Dffset |IMask | 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 | BOO‘I_'U? Q0L
&5 Bool 04 Data exchange “FFF - Default _ _—=="" |Bool 08 ooL
Bool_05 Data exchange _ | £ EFE — Befak = = 7 Bool 09 BOOL
NS Bool_06 <+ - Data exchange FFFE Default Bool_10 BOOL

Bool 07 Data exchange 6 -FFF Default Bool_11 BOOL
& | Data exchange ‘FFF Default Bool 12 BOOL
° Data exchange -FFF Default Bool_13 BOOL
B Denrd Data exchange 9 -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 v
Bool_14 Data exchange -FFF Default < ‘ ¥
Bool 15 Data exchange 1 7
Boo 16 Dataexchange |
[Status[l]] Data exchange 0
< |
Q ‘ 7 10 Drivers. V‘ériablesA : . From: B_I..I: 1 ¢
Brnl_1R + [ aks svcbanns @ esuls
[ Status{0] n | Data e:-:u:hanie I
e T S e
% On-going request

4 | 10 Drivers ~ variat| Success counter Theéh ¥ T inGstibed nifithe
F ail counter

Build Retry counter CErroreporte A a aSf ¢
Conmand [one shat]
Command [enable]
Rezet counters

[ Ok, ] [ Cancel

Also pressxC mitg the O Drivers window for more details onthe Modbus MasterConfiguration

Error Code Description Error Code Description
0 The ommunicaton is OK 8 Data Parity Error
1 MODBUS function not supported. 10 Invalid gateway path.
2 Invalid MOIBUS address. 11 Gateway target failed.
3 Invalid MODBUS$alue 128 Communication timeout.
4 MODBUS Servéailure. 129 Bad CRC16
6 The ®rveris busy 130 RS232 communication error.
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5.1.2 Write DOData
Description

Towrite a single @ datato the device (Slae ID = 2) by sending the request when the program calls. No
response for 250 ms can begardedas abnormal.

1. Completinghe settingsinthex a h 5. ! { al & GwihbdwvasdifheérSchck & Y b

MODBUS Master Request

Request
Description: =
Slave/Unit: ? ‘GTJ Cancel
MODBUS Request
<3> Read Holding Reqisters ‘

I <4 > Read Input Reqisters
<5 Write single coil bit
e Mk mimale bl dim s vamisb Ay

Data block '
Base address: 1 ‘

Nb items:
—_—
@Actwatlon

O periodic: |1 ‘ ms ‘ ‘
hE— = _

©oncal {on error)

(O 0On change

Misc. -
@ Timeout: 250 | ms Refer to Section 5.k Step 4

p— to createa data block

b Erials: rl ‘

2. Open thed + | N widléwSasdadd the neededsariables

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

Doubleclick it to open the window.

DO_0 (BOOLAdd one Boolean variable to write iata.
Act 0(BOOLY: RR 2yS . 22fSlIy @FNAIofS (G2 I

O
C N
>
&\
w»
C N
A
w»
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After completing the settings, the results are shown below.

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

I

P >1 10 Drivers Variables, v B
3. Choose variablesin the "IO Drivers" window, drag 5 h Yén!éO lagdad § G | varddilesto the
address mappingreaof the data block.

Note: Thed { ( | isiafirdy variable includingStatus[OJto Status[4] OnlyStatusfl] is required in
the address rapping area.

4. Configure (eration status
1) St the Operation ofStatus[1]to ¢Error repori which meango return an error code when fails to
read dataandbe reset to Owhen asuccessful read.
2) Set the Act_Oentry to 6cCommand (one shof)which means to sed arequest once wheri ! O {isp n £
set to TRUEAfter that, set it automatically to FALSEommandEnabldd Y S I yiie requeést (
will besent continuouslyhend ! O lisps/841 (i 2. SetitttoAFAISE stop sendingicommand.

[ Mg MODBUS Master Name | Value 7 Name | Type | Dim. | Att
2 g RTU: COM2:9600,N,8.1 Request <85> Wiite single coil bit | Bool_11 BOOL ~
] -8 <2> Read Input Bits (1] [1..16 Slave/Unit 2 ‘ Bool_12 BOOL
B u:l <5> Write single coil bit (2) [1..1] | FRLESS 1 _ Bool 13 BOOL
I 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 0O ,. BOOL
Number of trials 1 . Act 0, BOOL v
B Description ‘ ,ﬁ gL 1 3
= Symbol | Dperation | Dffset | Mask | Storage - Fan Name | Walue
Status[1] Error report _[_] _ _ [EFEF— =Default™ -
po0  ® DFsedhinge | 0 FFFF Defaul
[ Act 0 Command (one shot) IIJ FFFF Default
¢ [rata erchange ” >

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 erraor

Slave: last emor date stamp

Slave: last errar time stamp
Clawe loek racat dsbe obzram W
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5.1.3 ReadAl Data

Description
To read 10 Adlatafrom 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 cagaeledas abnormal.

1. Completinghe settings intheda h 5. ! { al & GwihbdwvasdifheérSchck & Y b

MODBUS Master Request @

Request

Description: ‘

P — Cancel
Slave Unit: 3 a
MODBUS Request @

| <2 Read Input Bits ~

| 23> Read Holding Registers =

| 4> Read Input Registers ¥

| 2B w Wvika cimala ~ail hik 2
Data block

Base address:

—

Nb items: (10
g ‘
Activation
() Periodic: 11000 ‘ ms  |15000 |
O on cal {on error)
(O on change
Misc.
e Fougry | .
Timeout: 250 | ms Refer to Section 5.k Step 4
b Hiale i—l ‘ to createa data block
' i |

2. Openthe dvariables window and ad the neededrariables

Workspace O Drivers
e Test_01 E = Mg MODBUS Master MName | Value
” [ Exception programs R -8 RTU: COM2:9600,N,8,1 Request <4> Read Input Registers
[=1--[ Programs o 1B <2> Read Input Bits (1) [1..16] Slave/Unit 3
T Main B B <5> Wiite sinale coil bit 2] 1.1 Address 1
=1 Woatch (for debuggi.. | = =] <4> Read Input Reg | Nb Item 10
/&% SoftScope B W Activation Periodic
= Initial values - Period (ms) 1000
%4 Binding Configuration ﬁ M i , Period on error 15000
S Global defines ¢ Pressu C foeHeIp. | |l rincouims) 250
'ﬁ} Variables ) Number of trials 1
B Types \ B Description

Doubleclick it to open this window.

Word_1to Word_6 (WORD)Add sixWORD (16bit) variables to readhldata.
Long_1 (DINT): Add one DINT(32-bit) variable to readhe Al data
Real_1 (REAL): Add one REAI(32-bit) variable to readhe Aldata
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After completing the settings, the results are shown below.

¥ 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 =
Word_B WORD O
Real_1 REAL O i
>

(€ »| 100rivers | Variables <

3. Choose variables.
In the "1O Drivers" window, dratyVord_1"t"Word_6',¢ [ 2 Y, Biywsd , anfdn £ O | variddslesto

the address mappingreaof the data block.

Note: Thed { ( | isias&firdy variable includingStatus[OJto Status[4] OnlyStatusp] is required in

the address mapping area.

10 Drivers *

|8 Mg MODBUS Master Narme | Value Y (Hame | Type D
2 [ RTU: COM2:9600,N.,81 Request <4> Read Input Reqgis... DO 0 BOOL el
h 1 *B <2> Read Input Bits (1) [1..16]|| Slave/Unit 3 Long_1 DINT
8 (1B <5> Wiite single coil bit (2] [1..]] Address 1 Real 1 REAL
q ERE=1 <45 Read Input Registers (3] [ TR, 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
éb 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 yaHahias Ve
Word_4 Data exchange 0 FFFF Defaut _ _ - =~ A < \ T
Word_5 Data exchange 0 _ _FEFF- — Brefault e T S
———————— Name | Yalue
Word_B Data exchange 0 FFFF Default ‘
Long_1 Data exchange 0 FFFF DWORD [Low - High)
Real 1 Data exchange 0 FFFF DWORD [Low - Hi
[ Status[2] Error report FFFF Default

<

(4 %] 10 Drivers, \ariables

4. ConfigureStorageformat.
Set the Storageof Long_land Real_1(32-bit) to AOWORD (Low High¥, mapping twoWord (16bit).

5. Configure Operation status.

Select theOperationof StatusP] (i 2Errdr reporg

read data and reset to O when a successful read.

gKAOK YSIya

RPA&658M User Manual V1.0, Mar. 2021 by ICP DAS 58

g2

NEB U daNy/



6. Configure Offsetvalues
1) Select thedOffset field from"Word_1 to Word_6 and click thex L (i S NJ (i SbuttoNGh S NIi & ¢

left side to set thedOffset value(From:0éli By:dle).

2) Double-click theOffsetfield of dong_E (32-bit) andfill in & ¢, thenpressthe & 9 y ke NE
3) Double-click theOffsetfield of 6Real_E (32-bit) andfill in 68¢, thenpressthe & 9 y ke NE

()

| Dperation | Offset | Mask | Storage I
Data exchanage FF

Data exchange
Data exchange
Data exchange
Data exchange

()[ 10 Drivers, j\hTiables’ 4

[ ]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 BE——— WORD [Low - High)
Real_1 Dataexchange 8 |8 w WORD (Low - High)
Status[2] Error report 0 v
< pressocEnte >

4 »| 10 Drivers < Variables

Note: Two Modbusaddressesre required for32-bit data.
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5.1.4 Write AOData(16-bit)

Description
Towrite a single A@atato the device (Slav1D = 3) by sending the request when ttegais changed. No

response for 250 ms can begardedas abnormal.

1. Completinghe settingsinthex a h 5 { a I & (i S Nindo®,lpatéhanickcki h Y b

MODBUS Master Request m

Request
Description:
giar
Slave/Unit: ‘
MODBUS Request @
| <4> Read Input Reqisters Al
| 5> Write single coil bit -
| <6 Write single holding register e
l AAC w Weikm ¢~ mil Dik~ ——
Data block :
Base address: il ‘
nb items:
9 - —
Activation
O periodic: | ‘ ms ‘g ’
O on call {on errar)
(%) On change
Misc., -
Timeout: 250 | ms Refer to Section 5.k Step 4
E— to createa data block
b trials: il ‘

2. Open thed + I NJ wirdéwSagdéald the neededvariables

Workspace 10 Drivers *
=) Test_01 B [ Mg MODBUS Master Name | Value
& [ Exception programs a2 g RTU: COM2:9600,N,8.1 Request <B> Write single holding ..
[=-- 1 Programs J "B <2> Read Input Bits (1] [1..16] Slave/Unit 3
= 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
B8 Soft Scope E B B gle holding registe Activation On Change
=4 Initial values ﬁ . Period [ms) 0
%4 Binding Configuration - Period onemor 0
3 g Global defines €5 m i , Timeout [ms) 250
fa Variables Pressa C KIDISHGHO. Number of trials 1
B Types \ B Description

Doubleclick it to open this window.

Word_Write_1(WORD): Add one WORD (146bit) variable to writethe AOdata.
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After completing the sttings, the results are shown below.

Variables X

T Name | Type | D.7 | Attrib. | Syb. | Initvalue | User... | Tag | Description
Word_Write_1 WORD ] =

< | >

3. Choose variabledn the "IO Drivers" window, drag 2 2 NR 2 Kddd § ) mariddsleso the
address mappingreaof the data block.

Note: Thed { ( | isiasfirdy variable includingStatus[OJto Status[4. OnlyStatusp] is required in
the address mapping area.

4. Configure Operation status.
Setthe StatusB] Sy (i NErronreéporer ¢ KA OK YSIya G2 NBOGdaNYy |y
and reset to 0 when a successful read.

10 Drivers *

B - Mg MODBUS Master Name | Value ¥ Name T | Type
2 ] z% RTU: COM2:9600,N,8,1 Request <B> Write single holdi... =] i ~
g [+-*B <2> Read Input Bits (1) [1..16] SlaveUnit 3 ‘ Word_Write 1 WORD
E &3 “B <5> Wiite single coil bit (2] [1..1] Address 1 Vord_b YYURD L
= 1 *B <4> Read Input Registers (31[1..10]__|| Nb Item 1 | Word 5 WORD
a = | <65 \Wiite single holding register (3] [1..1]| EXE 0y On Change ‘ Word_4 WORD
o Period [ms) 0 ‘ Word 3 WORD
= | Period onerr... 0 Word_2 WORD
s Timeout (ms] 250 ' Waord 1 WORD
= Numberof .. |1 $ Status DINT
B Description g R AL=F -
_- {2 ST >
' Symbal Operation | Offset | Mask | Storage. — — =~ " | Range [Lc\ Name | Walue I
Word_Write_1 Data exchange” — T~ — FFFF~  Default
Status[3] FFFF  Defaul

L 2 | 2|
[4 »| 10 Drivers - ‘ariables -
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5.1.5 Write AOData(32-bit)

Description
Towrite a single A@atato the device (Ske ID = 4) by sending the request when tiaais changed. No
response for 250 ms can begardedas abnormal.

1. Completinghe settingsinthex a h 5. ! { a | Al bdw vesdifheérSchcki h Y b

MODBUS Master Request m

Request

Description: '

— Cancel
Slave Unit: 14 a
MODEBUS Request @

‘ ‘ OK

| <6 Write single holding register A~
<15> Write Coil Bits =
] <162 Write Holding Reaisters 3

Data block '
Base address: !1 ‘

Mb items: }F
Rp——
@Activation

O Periodic: % ‘ ‘ ms ‘g ’
O on cal - azn error)*‘
(%) On change
Misc. -
@ Timeout: 0 |ms Refer to Section 5.X, Step 4
— to createadata block
Mb trials: [1 ‘

2. Openthe & + | N wirddéwSaadéald the neededvariables

Workspace 10 Drivers *
) Test 01 E = Mg MODBUS Master Name | Value
“ [ Exception programs 2 g RTU: COM2:9600,M,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
1 Watch (for debuggi... - J “B <4> Read Input Registers (3] [1..10] MNb Item 2
B8 Soft Scope a B <B> Write single holding register (3] [1..1]| Activation On Change
‘ =4 Initial values ﬁ =g <16 e Holding Registers (4 Period [ms) 0
-Bjd Binding Configuration K Period on error 0
§g Global defines s . Timeout (ms) 250
{4} Variable: L@: Number of trials 1
B Types \ B Pressi C KIDIE'HGHO. Description

Doubleclick it to
open this window.

Real Write_ (REA): Add one REAL(32-bit) variable to write AQlata.
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After completing the settings, the resulise shown below.

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

(4 % 10Divers | Variables ~

3. Choose variabledn the "lO Drivers" window, dra@y2 2 NR {2 Mddd § i) marddieso the
address mappingreaof the data block.

Note: Thed { ( | isiaa&irdy variable includingStatus[Ojto Status[4] OnlyStatusp] is required in
the address mapping area.

4. Configure Operation status.
Set the Operation ofStatusf] G 2Errdr reporg ¢ KA OK YSlIya G2 NBOGdzNYy |y
read data and reset to 0 when a successful read.

5. ConfigureStorageformat.
Set the Siorageof Real_Write_1(32-bit) to dOWORD (Low High¥, mapping twoWord (16bit).

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 7/ Word_1 WORD
é& Mumber of tri... 1 @ Word_2 WORD
DeSCI’IDtIOh — -~ | (\n"-‘...’I o XNt Ta l -
L Symbol /| Dperation | Offset | pMask— I—St‘ﬁra—ge— = | Range (Lo Name | Yalue [
Real_‘Write_1 < ‘
Status[4]
<
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5.1.6 ToDisable/Enablehe Modbus RTU/ASCII Master Port

The ModbusRTU/ASCII Master pdtiat is enabledin the Win-GRAFFieldbus Configuration-"10
Drivers"window will be activatedautomaticallywheneverthe PAC ipoweredon.

If the user wants to disable the ModbU&TU/ASCIMaster portwhile the program is runningisingthe
"MBRTU_M_disablefunctionas follows

(* Declare To_disable as BOOL *)
If To_disable then

To_disable := FALSE ;
MBRTU_M_disabl&) ;
End_if;

Aswith the abovecodes, when "To_disableis set to"TRUE", thélodbus RTU/ASCII Mastaort (i.e.,
COM) will be disabledAlsq using theé'MBRTU_M_enabléefunctionto enable it as follows

(* Declare To_enable as BOOL
Declare Status_conas BOOL *)
If To_enable then
To_enable := FALSE ;
MBRTU_M_enabl€)) ;
End_if;
Status_com2 ::MBRTU_Mstatus(2) ;

The"MBRTU M_status' functionlisted aboves used to get the status e Modbus RTU/ASCII Master
port. True Enabled False Disabled.

RPAE2658M User Manual V1.0, Mar. 2021 by ICP DAS 64



5.2 Enablingthe Win-GRAF PA&sa Modbus TCP/UDP Master

Application Diagram

Win-GRAF PAC
RPAC-2658M

Ethernet Switch

- ]
1~ [

| Ethernet

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

Follow thesteps below:

1. Click the toolicom h LJISY CA Sf R0 dtéopén2hgdFLA R dBENMRKHVE NEE €
2. Set the PAC to act asModbus Master Click thed L y & S NI/ suyftdh/ordtieNeft of he y ¢
&0 Drivers window andclick thedMODBUS | & { theElicka h Y €

¥ Win-GRAF - Test 01

File Edit Wiew Insert Project Tool: Window Help
IR T [ LT
Workspace 10 Orivers
) Test_01 @ Mame | Walue “F Mame | Type
----- [ Exception programs Nz {2} Global variables  #
=--E3 Programs X ) M variables
: Add Configuration
e | T M ain S rz'
= wiatch [for debuaggi.. Chooze a configuration
= I:j atch [for debugai jadlnde}{
........ ¥ Soft Scope BN - iviero hd
"""" !‘E 'B”_'“da_' “'E'I':“ESF_ _ . MODBUS L
------- " Gllnbmlgd fn_n iguratian B |0DE LS Master | Value
------- g [lobal defines :
w MODEUS SI
------- ﬁ Yariablesz e |
....... B Types Build X
4 ¥ | Build Cross references Runtime Call stack Breakpoints Ligital sampling trace Frompt

Note:

The Modbus Master configutian allows usingseveralModbus TCRIDPor ModbusRTU/ASCII pts.
If you want to disable thélodbus TCP/UDport while the program is runningefer to Section 5.2.4.
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3. Choosehe Ethernetport. Click thed L y & S NJi
window. SelectMODBU®N Ethernef and setthe AddressPort, Protoco| andthe Delaytime, then

click OK.
Address

Port
Protocol

Delay

1O Drivers *

----- ] MODELUS Master

Entert KS Lt !

RRNB 3 a

alutfoi db Mk lefixsiNgita opethe settings

2F (KS a2Rodza {fl @S

TCP porhumber of theModbusSlave device.

Whenusina 2 Rodza ¢/ t X

When usinglodbus UDPselectii K S  ¢H 19$ y

SISO Gla HIK.S! {G&cd t
ah5.! {¢o

Enterthe delay timeof the request(e.g., 10 ms, can bet6 10000).

Mame | Yalue

? Mame | Type

i Glnl:ual variables  »
variables
MODBUS Master Port
3 dindex
B @)MODBUS on Ethernet: \ Ok W | }Zero v
B Address:  |192.168.1.100 | >
Mode — : | Value
€5 Port: 1502 |
4 ———— | >
Protocol:

4. (reate a catablock.Click thea L y & S NJi

10 Drivers *

EE”E

UDP - Open MODBUS

TCP - Open MODBUS ‘
UDP - MODBUS RTU I

o

J

() Serial MODBUS-RTU

Com. port; |

Delay between requests

After received an answer
wait for 10 ms, and then

Delay {ms): ]10

}/ send the next request.

Try to reconnect after communication error
Manage diagnostic info For slaves

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

CheckdDisabled A F & 2

use thsport configuration.

MODBUS b azter M ame

{ EW - MODELS

{ t Ib@tBrktdopeh the settingsOwindow

| Walue

:192.168.1.100:502 Mode

Address

Open WMODEBUS
192168.1.100

Port a0z

Reconnect after error
Slaves diagnostics
Delay between requestz [me] 10

Dizabled ]
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ReadAl Data

To read4 Aldatafrom the device (Slave D13 by sending the request every second. It will be sent after
15 seconds if an exception occurs. No reseforl000 ms can beegardedas abnormal.

1. Completinghe settingsinthex a h 5. ! { al & GwihbdwvasdifheérSchck & Y b

MODBUS Master Request
Description: | ’
Slave/Unit: 1 a
MODEUS Request @

<2 Read Input Bits A
| 3> Read Holding Reqisters e
<4> Read Input Registers 3
~E e Wik m mimmlos mmil ik —
Paablode Refer to Section 5.k Step 4f
S E‘ ‘ er to Section 5.k Step 4for

more detailsaboutthe data block

r

b items: |4
@ Activation

() Periodic: iF‘ ms 15000 |
Concal ; {on error)
() 0On change
Misc,
@ Timeout: tooo | ms Recommendedo setit

Nb trials: il ‘ as1000to 3000 ms

Workspace
Fely Test_2 E =1- Mg MODBUS Master Name | Value
£ |1 Exception programs 2 B 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
- [d Watch (for debuggi... | = - Nb Item 4
¥ Soft Scope E m: , , Activation Periodic
= Initial values q pressa C foEHelp Period (ms) 1000
%4 Binding Configuration Period on error 15000
- 3g Global defines éd Timeout [ms) 1000
s {2} Varables Number of trials 1
B Types \ | B Description

Double clicktito openthe window.

OWord_1to Word 4 WORD: Add 4WORD(16-bit) variables to read Al data.
a{ 4 G dzaoym.=%5 L b Add oneArrayvariable 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]
Waord 1 WORD O]
Word_2 WORD ]
Word_3 WORD O
Word_4 WORD ]
<

(4 »| I0Drivers | Variables

3. Choosevariables.In the "lO Divers" window, dragiWord_1to Word_& andd { ( | vardddlesto the
address mappingreaof the data block.

Note: Thed { ( I isiat#iray variable includingStatus[OJto Status[4] OnlyStatusp] is required in
the address mapping area.

4. ConfigureOperation status.
Set the Operationof thed { G | GdZEddnepbre ¢ KA OK YSIya G2 NBGIdzNYy
to read data and reset to O when a successful read.

5. Configure Offsevalues Select thedOffset field from dWord_1¢ to dWord_4¢ and clck thea L G S NI (i ¢
t NP LIButtbndrs the left side to set théOffse€ value(From:c0éli By:cdg).

10 Drivers *
= E|N]J 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 7 "8 <4> Read Input Registers (1) [1..4] |[Slave/Unit 1 Word_1 WORD

Address 1 Word_2 WORD
i | | 2. | 3. ) Nb ltem 4 A Word 3  WORD
0 Sembal Operation Offzet \;—n'ﬁfask | Gtorage | Range [Low) = ~| Fa Word_4 WORD 9
[} Status[0] |Error report 0 FFF _Dgf&yl.t --" T VATAIRS »
.. Word_1 ata exchange_ |V FF — " Default
%2 Word 2 o3ia exchange FFF Default Name | value |

N Word 3 Data exchange

_d_:i ______ Data exchange |
M ame
; | |

4| ¥| 10 Drivers ‘anables

R esults

i

[ OF. k]\[ Cancel ]

Note:
Using a similar way to creatbe data block to read/write I@lata, also refer to Section 5.1.1 to 5.1.5.
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5.2.1 Connectinge F7000 Series 1/0O Module

TheETF7000 seriessa webbased Ethernet I/O modul&Vin-GRAF PAC cae set as aModbus TCP
Master to connecteveralEF7000 moduls. It isrecommenddd that oneRPA&658Mcancomect up to
100EF7000 modiles

For more infomation aboutE F7000modules, please visithe website:

https:// www.icpdas.com/en/product/guide+Remote__ | O Module__and__Uniiteifeet | O Mod
ules+E17000_ET7200

Configurean EF7000Module

Frst, configurethe EF7000moduleby using theweb browser.The factory settings d&F7000are
IP address192.168.255.-and Mask = 255.255.0.0Make sure that both the module and yoBC areon
the same networlsegment(e.g.,IPaddress =192.168.255.100Ylask =255.255.0.0).

Notice: The Dip Switcton the rear of the H-7000mustbe setasi b 2 NI I £ €

1. Open the browsemandenter the IPaddressof the EF7000 toconnect it.

2. Enter the user name and password to log intcHDO.

#153] 192.168.255.1

R

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

L& ERERRIIANER SRR BB LT TR
AiEE EFERE  TERIER) -

Username: Admin
Password: Admin

(Casesensitive EREEEU: (Q_Aﬁﬁﬁn ;1
THE(P): |‘?|c§oc#** I

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

P — = —
@‘ jv |&) 192.168.255.1

SiBe AR SNE

Tr BAYEE | @ PET-7000 Web page O f%- B 1o - @BEE - BREHEQ- IEO
= —
ICP DAS s s ieniay .
—— — —
http://www.icpdas.com CEEE— ——
—

‘2N Main Menu
~{_1 Overview

=3 Configuration l
1 Network Settings

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

3. Clickd a 2 R dz

Modbus Settings (Al Basic Setting)

Cho
Chi
Ch2
Ch3
Chsa
Chs
Ché
Ch7
Che
Chg

Modbus Address
00629
00631

00632

S

Range (40427)

[05] +/-2.5V v OFF ¢ |ON © |

Lo 2y =1 o | ow{ffi\

[OF] T/C K-type, -270°C ~ 1372°C v OFF; ONl;: Set agON" to
[OF] T/C K-type, -270°C ~ 1372°C v off " |oN © )
— - @ @ enable it.
[05] +/-2.5V v oFf " |on ©

[05] +/-2.5V v oFf  lon @ ‘

|[05] +/-2.5V v OFF,,(;,V oN @ |

[05] +/-2.5V v oFF | ONté”

(0321 vI| o lonc|

Function

50/60 Hz rejection for Al

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

[ Al Data Format

[ OFFA(: OoN

Recover Al Calibration Values to Factory Setting

75u;t1mit

 LodHex/1=Engineser (default=0)
,[:, 1=Clear

L wrder fh&xy (2AyyFIRaHdinedanid e tifedrange of channed then

clicka { dzo.Yvhen éising the AO modeile.g. EF70183, set"Al Dati Format" to "ON"

(Engineering).

For example,

The data-10000 to +1000 stands fet to +1V.
Thedata-25000 to +25000 stands fe2.5t0 +2.5V.
Thedata258stands for25.8 € ).

Type Code Range Data Format Minimum Maximum
Engineering -10000 +10000
04 -1to +1V -
HQa O2Y 800Ch 7FFR
Engineering -25000 +25000
05 -2.5t0 +2.5V -
HQa O2Y 800Ch 7FFR
Type M Engineering -20000 +10000
18 Thermocouple _
-200t0 100°C HQa O0O2Y 8000h 400Ch
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Restoreand Modifythe Win-GRARProject

Win-GRARemo prograns asdescribedbelow can be downloaded from theebsite

To restore theproject to WinGRAF workbenclalick the "File- Add Existing ProjeetFrom Zif.
(Refer to Section 11.4if necessary)

Demo Project File Name Description
EF7060 demo_ET7060.zip | Read6 Dis,write 6 DOs
EF7018Z demo_ET7018z.zip | Read 10 Als

1. Clickthed h LISY CA St R0 dbutton t8 gp@nihgacdiNG (5% MRS NA ¢

e 2| S

X o9 o B EYE AR A

orks

| i Mame | Yalue “F Mame | Type
ReEption programs -5 i3 Ope 0ODB 0.0 0 Mode Open ~ ET7060_DI_00 BOOL

3 Programs ‘8 <Z2> Read Input Bits .. Addre... 10.0.2 ET7060_DI_01 BOOL

“E] Main "B «15> Write Coil Bits (1) [1..6] Port 502 ET7060_DI_02 BOOL
3 Watch (for debugging) | = “-Mag MODBUS Slave Recon... ¥ ET7060_DI_03 BOOL

&8 Soft Scope il Slaves... [¥ v ET7060_DI_04 BOOL
= Initial values Request | Slave/Unit | Address | Wb ltem | Activation | Pesiod [m: ET7060_DI_05 BOOL
!!& Binding Configuration <2> Read Input Bits 1 1 [ Periodic 50 ET7060 status DINT ~
39 Global defines €5 <155 Write Coil Bits 1 1 6 On Change 0 < *
fal Variables 2 < 3 || Mame | % alue
B Types <[ *] 10 Drivers " Main

2. DoubleclickéOpen Modbus: IP:5@20 openthed a h 5. ! { a | @itidSNLh thichides
ModbusTCPMaster is enabled to connect to aBF7000 Enterthe IP addressf the EF7000and the
"Port" isfixed"502¢, also set théProtocol" to "TCP Open Modbus".

KMODEUS Master Port

(®) MODBLS on Ethernet

Address: | 10.0.255.2 k |

Port: 202 Enter the current IP address

of the EF7000

Protocol;

LUDP - MODBUS RTU

\_ 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 E¥060 (6 DI, 6 Rela@utput)

ETF7060 is an Ethernet I/O ndalle with 6 DI and 6 Rel&@utput channelsThe WIinGRAF project
describes irthis section isdemo_ET7060.zipBefore using the module, make sure you haeoempleted
the moduleand portsettingsnoted inSection 5.2.1

Descriptionof the Dema
To connect afcF7060 via LAN3 ofthe RPACThere arawo datablocks, one is used to re&Dldata, the
other is used to write ®O data.

1. dick(ordouble-clicK the first Data Blocki.g.,<2> Read Input Bits) toewthe setings.

[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 "8 - 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
H 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
4[+] 10 Drivers, Main
Description

To read6 DIdatafrom the device (Slave ID1¥ by sending the request eve®0 ms It will be sent afteb
seconds if an exception occurs. No responsé&@fr mscan beregardedas abnormal.

MODBUS Master Request m

Request
Description: l
SlavejUnit: |1 #\ ThelD ofa Modbus TCP
: Slave ETF7000) is fixed "1".
MODEBUS Request
ciReadCe ;(
‘ sAn Omad Trm bk Namickave Jf;.
Data block , i
Base address: 1 ‘
Nb items: 6 \
Activation
[ @eeriodic: 50 ims |son ||
L On cal {on error)
() On change
Misc. .
isc Refer to Section 5.X; Step 4for
Timeout: |S00 \ ms
- detals about thedata block
Nb trials: 1
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2. dick (or double-click the second Data Block15> Write Coil Bits) taewthe settings

10 Drivers *

i< Ell"'h] MODBUS Master
3 Open MODBUS: 10.0.255.2:502

Mame | Yalue “F Mame
Req... <15= Wi~ ET7060 DI 01 BOOL ~

g """ Sla... 1 ET7060 _DI_02 BOOL
""" : - Add... 1 ET7060_DI_03 BOOL
E e Nbl.. 6 y ET7060 _DI_04 BOOL
RE, — ET7060_DI_05 BOOL
Symbiol | Operation | Offzet ) Mazk | Storage ET7060 status DINT
BHET7060_RL_00O 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
N ET7060 _RL 03 Data exchange | 3 FFFF  Default ET7060 RL 03 IBOOL
] ET7060_RL_04 Data exchange | 4 FFFF  Default ET7060_RL_0D4 [BOOL
ET7060_RL_05 Data exchange | 5 FFFF  Default ET7060 RL 05 /BOOL w
_hbL_
£ >
< >

[ [

4|>| 1D Drivers,© Main

Description

Towrite 6 DOdatato the device(Slave ID %) by sending the requesthen the data is changed
No response fob00 mscan beregardedas abnormal.

MODBUS Master Request m
Description: ‘ ‘ ;

Slavejunit: |1 ¢ ThelD ofa Modbus TCP
' Slave ETF7000) is fixed "1".

EERRS UL GHEaisEer—
> Write Coil Bits
TRR . a1 ]

(10 1B

<15

Data block

Base address:

Mb items:

Activation

O Periodic: I ‘ ms |50 |
On call {on error)

(%) On change

Misc.

' : : Refer to Section 5.1¢ Step 4for
dRnBCEx 20 iz detals about thedata block

b trials: i 1 ‘
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5.2.3 Connecting the E¥018Z (10 Al)

The ET7018Z is a Ethernet I/O modulevith 10 Al channelsThe WiRGRAF projealescribes irthis
section is lemo_ ET7018z.ZipBefore usingt, make sure you haveompleted themodule and port
settingsnoted inSection 5.2.1

Descriptionof the Dem

a

To connect afcF7018Z via LAN3 d¢iie RPACThere isone datablockusedto read 10 Adata.

1. dick (or double-click the datablock {.e.,<4> Red Input Registers) toiewthe settings

m
&l demo_et7018z
[ Exception programs
1 Programs
“B] Main
1 Watch (for debuggi...
¥ Soft Scope
= Initial values
¥a Binding Configurati...
30 Global defines
i} Variables
B Types
3 (All Projects)

Description

i= Mz MODBUS Master ml[ M. | value ||5F Mame | Type

2 @ Open MODBUS: 10.0.255.2:502 R.. =d4=» DINT ~

"8 =l <4> Read Input Registers .. 5.1 v ET7018z_Al_00 \INT

= Symbal | Dperation | Difset )| Mas\ | Storage ET7018z_Al_01 |INT
ET7018z_Al_00 Data exchange | 0 |FFFF  Default ET7018z_AI_02 |INT

B ET70182 Al 01 Data exchange | 1 |FFFF  Default ET7018z Al 03 |INT

0| ET7018z Al 02 Dataexchange | 2 |FFFF  Default ET7018z AI_04 |INT

— ET70182_Al_03 Data exchange | 3 |FFFF  Default ET70182z Al 05 |INT

2 ET7018z Al 04 Data exchange | 4  |FFFF  Defaui @ | ET70182 Al 06 |INT

g ET7018z_Al_05 Data exchange | 5  |FFFF  Default Eggigz—i:—g; ml
ET7018z_Al 06 Data exchange | 6 FFFF  Default — =
ET70182_Al_07 Data exchange | 7 |FFFF  Default ET70182 Al 09 |INT
ET7018z_Al 08 Data exchange | 8 FEFF  Default ET7018z_status /DINT
FT7018z_Al_09 Data exchange L9 JFFFF  Default < ’

[ ET7018z_status Error report 0 ] FFFF  Default Hame | Value
> < >

€
4 Main | 1O Drivers.

To read6 Didatafrom the device (Slave ID1F by sending the request eveB) ms It will be sent afteb
seconds if an exception occurs. No responsé&@fF mscan beregardedas abrormal.

MODBUS Master Request m

Request

Description: \

Slave/Unit: B!

MODEBEUS Request

|

ThelD ofa Modbus TCP
Slave EF7000) is fixed "1".

,<‘2>‘R£d Input BIES

| <4 Read Input R

!

eqis

'lm!
ters

Data block

Base address: 1

Nb items: 510 ‘
Activation
®eperiodic: |50 (ms  |soo0 |
() oncal {on error)
(O on change
Misc. — ‘ Refer to Section 5.X; Step 4for
Ti : | ms
Timeout i detals about thedata block
Nb trials: '1 ‘
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5.2.4 ToDisabld Enablethe Modbus TCP/UDPMaster Port

TheModbusTCP/UDMaster portenabledin the WinGRAFFieldbus Configuration-"10 Drivers"
window willbe activatedautomaticallywheneverthe PAC ipoweredon.

If youwant to disablehe ModbusTCP/UDMMaster portwhile the program is runningisingthe
"MBTCP M_disable"or "MBUDP_M_disable"functionas follows

(* Declare ©_disable as BOOL *)
If To_disable then

To_disable := FALSE ;
MBTCP_M_disable 10.0.2552', 502 ) ;
End_if;

When "To_disable"siset to"TRUE", thévlodbusTCPMasterport that connecsto a TCP Sla# adiress
="10.0.2552" andPort_No = 50pwill be disabledIf it is necessaryysing the"MBTCP M_enablée' (or
"MBUDP_M_enablgfunctionto enable it & follows

(* Declare To_enable as BOOL
Status_tcpas BOOL *)
If To_enable then
To_enable := FALSE ;
MBTCP_M_enable 10.0.2552' , 502 ) ;
End_if;
Status_tcp := MBTCP_M_statusl(0:0.2552', 502 ) ;

The"MBTCP_M_statdsor "MBUDP_M_statusfunction can beused to get the status dhe Modbus
TCRUDPMasterport. (True enabledi Falseor disabled

For easy maintenance and error avoidanteclare a STRING variabdey(,"IP_addr2’ the Length is set
to "20") and seits initial value(e.g.,"10.0.25520). Asfollows:

If To_disablethen
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 Connectiga Modbus TCP Slav@evicewith two |IPaddresses

Thissectiondescribes howto createthe redundant"Modbus Master Request'l.e.,whenone |Paddress
of aModbus TCBlavesunavailablethe otherIPaddress stiltanbe used taread/write data.

Application Diagram

Modbus TCP Master Modbus TCP Slave
Win-GRAF PAC LAN2 iDCS-8830 +
RPAC-2658M Redundancy IO

Ethernet Switch

Followthe steps below:

Only one IP address of the Modbus Slave can be specified in the Modbus Master settifudjoWlireg
describes how to make a copy of the read/write settings and then access data via the StaoadP
address.

1. dickon éOpen MODBUE:in the IO Drivers windovand clickthe menucommandTools- Export
2. In the GExport Assistastwindow, selectéExport some project itemsX(ML¢ and clickdNexE.

File Edit View Insert Project| Tools | Window Help

SR EEIRC IS o= IR R 1 N RN
Workspace 10 Drivers *
ol mtep_dual_ip =g
'—j Exception progr... - Mode Open MODBUS
-3 Programs al Address 10.0.255.2
———s Port 502
Import... ODBUS Slave Reconnect a..
Export... Slaves diag...
Delav hetw 5 e

Conwert Program

Export Assistant

& Variables Welcome to the Export Assistant. What do you want to export?

w-B Types N

- (All Projects)
() Export a complete project (XML} 3.
I%port some project items (ML)

~
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3. Checlonly the 8MODBU®Mastere configurationand clickhe dNexg button.

Export Assistant

Select items to be exported:

----- O poOnBadindex

] pOnDivZero

----- O pshutDown

..... O pStartup

[ Configurations

ave

[ ] Export referenced global variables Cancel

4. Specifythe filelocation(defaultin C\Win-GRAFDATACONFIEandenter afile name(e.g.,
Master_2.xml)then clickthe "Save"button. Finally click"Finish"to exportthe 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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5. Open thedxmek file in Notepadand copy thecodefrom <modbugport>to </modbusgport>tags. Then,
paste the ode above the </modbustag and changehe address to the second IP address of the
Modbus Slave device (e.694,0.0.2552¢ ,ithen save and close the file.

.‘ Master_2.xml - Notepad

File Edit Format View Help Gopy

<modbus > Py

<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. Clickthe menucommandTools- Import in the WinGRAF \Wrkbench

File Edit View Insert Project| Tools | Window Help

A G o X T =9 o & e QR e 05 A
Wmﬁ?aoe 10 D rivers *

= -._II mtep_ Mame | Walue
|j Exc Import... 10.0.255.2:502 Mode QOpen MODBUS )
Ejlj Pro Export N\ t Bits (1) [1..6] Address 10.0.255.2
. Lport.. pil Bits (1) [1..6] Port 502
|:-:||:'] Wa Convert Proaram , Reconnect a..
(-] = 9 Slaves diag...
| InitYrrarre u : Nelav hetw g 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
ariables "~ =15> Write Coil Bits n Change
v bl 15= W Coil B 1 1 6 On Ch ] 5000 500
e TYFJES E < =
= [A" PrOiECtS} {_lbl Wanabies | 10 Drivers
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7. Qickdmport project items (KILE andthe dNexE 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.@iVlaster_2.xmd) and click K SOpéré button, and then tick
a C A yidirapiréthe 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 *

Mg MODBUS Master

B [ mb Ee B

""" g MODEBUS 5lave
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5.4 Accessingnultiple Modbus RTSlave via theGW-700 Gateway

WhenusingModbus RTU (R&32/485/422) devices for londistance transmission, a lower baud rate is
set, which allows for stable and longer transmission distance but slower transmission speesi cas#)
you can usehe tGW-700 series (Modbus TCP to RTU/ASCII gateway) to send data over Ethernet to
improve communication efficiency.

This chaptedescribedhow a Win-GRAF PAC communicates with seveGil03 module via the tGW700
gateway (see figer below).

RPAC-2658M tGW-700 Gateway .
Y Portl | . -
- . (502) e -
Ethernet & [ Port2
(503) . e
ID=2

Thedemo program(demo_tgw725.zip can be download on the website:

5.4.1 Configuringthe tGW-700 Modbus TCRo Modbus RTU/ASCIGateway)

The tGW700is a Modbus TCP ®TU/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.

Visitthe tGW-700series webpagér moreinformationabout the product, andefer to Chapter 3 &
Chapter 4of the tGW-700series User Manudbr instructions on tGW/00'snetwork setting testing
methods, and web configuration.

Before using theGW-700, corfiguringthe network andCOM Porsetting

Connect the Power Supply and the BtdPC
A X “ .c .'. A % v oz A10800 III .
1./ KSO1l uUKFUO U0UKS LYAUKwdzy a6 A0 OKHA

5 Ay
i £

5

0KS & wdz
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2. Connect both the tGWO0O0 and the PC on the same sadtwork, and then power on the tGVYY0O.

Ethernet Cable

+12to +48 \hcjack Power Supply (NePoE) PoE Power Supply

Install eeSearch Utilitg on PCand thenSearch andConfigure the Network Seing 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 tGWO00. Set the IP address, Open thetGW-700
Mask, and Gateway.| | Web Server.

The user can modify thi® Address, Subndtlask and Gatewaysettings Afterthat, click thed h Ytton.
New settingswill take effect within 2 seconds.

Configure Server (TDF) g|

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

5

The following describes the COM Port setting

1. Enter thelP addressf tGW-700into the addresdar. Note that both theGW-700and a PC must on
the samesub-network.
2. Enter the passwor@he factorysettingA & & 1) @ click Submit to log in

' wle Tiny Gratewsnr b4

5101010100 [y |y 1)
}0?’% 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 (El NG 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. Afterthat, the current port settingwill be displayed nthe Homepage.Also, changethe settingson
the dPortl€ or dPortX 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]

Remote Server |
Remote TCP Po

Port 2
Baud Rate (bps) 9600 9600
Data Size (bils) 8 8
None None
1 1
RTU RTU
300
4
0
180
e L L

TCP Slave |
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5.4.2 Accessigthe LCseriesModule viathe tGW-700 Gateway
The following describes hoWin-GRAF PA&tcess data frorhG103modules via theaGW-725 gateway.

tGW-725 is a iny ModbusTCP to RTU/AS@é#teway with POE and-gort R$S485.
LC103H isalighting control moduléhat supports theModbus R'U protocol and providel channel for

digital input and 3 channels for relay outp&efore using it, set the ID number of the module,
e.g., adjust the rotary switch tdl" at thebottom of the module to set the ID d4".

how.php?num=596&model=LT3H

|
The LC series module user manual:
I > m - http://www.icpdas.com/en/download/s
' S

Download thedemo program(demo_tgw725.zip on the websiteClickthe menucommand File-
Add Existing ProjectFrom Zip..in the Workbencho open the project

Descriptionof the Dema (ReferSection 5.20 set a Modbus TCRaster)

1. Click thedOpen Fieldbus Configuratiétool button to open theddO Drivers window.

- Jd g Q LR O LY.
Workspace 10 Drivers *

2 demo_tgw?26 E Mg MODEUS Master || 5F Mame | Tupe
e e CR DR (SR e MODBUS: 10.10.10.100.502 {2} Global variables ~ #
[ Programs *B <15 Wwhrite Cail Bitf Slavel_DO0 BOOL

“e] Main B @ -+ Slavel_DOD Slave!_DON BOOL
3 Watch [for debugging) || — @ +1: Slavel_DO1 Slavel DOZ BOOL
¥ Soft Seope B @ +2 Slavel_DO2 Slavel_ D00 BOOL
=3 Initial values Q O Success counter fmp_counter Slave? DO BOOL
%4 Binding Configuration 2 Fail counter: Fail mgunter Slave2 DO BOOL
20 Global defines 25 *B <15 Wiite Coil Bit@\.ﬂ] tmp_counter DiMT
il Wariables @+ Slaved DOO fail_counter DINT
B Tppes B & +1: Slave3_DO1 tmp_counter?  DINT
[ [Al Projectz) 2 +2 Slaved DO2 fail_countert DINT
O Success counter tmp_counterd Slave3_DOO BOOL
& _Fail counter: fail_counters Slave3_DON1 BOOL
u—; Open MODBUS: 10.10.10.100:503 ] Slaved_DoO2 BOOL
B <15 Write Cail Bt [2] J1..3] tmp_counter3  DINT
. Eb uk Clas? D) — fail counterd  DINT &
Request | SlavesUnit | Address | Mb Item | Activation | Pe ¢ >
<15 Wirite Coil Bits 1 1 3 On Change
M arne | Walue
£ »
4 » bdain “Wariables 10 Drivers

The table listghe informationabouteachpiece ofequipment:

Win-GRAF PAC tGW-725 LCG103H
Modbus TCP to RTU/ASCII Gatgw Modbus RTU Slave

Tg';d,\?;;er P Address | TCP Port=502 | COM1 | Two modules | Slave ID = 1 &3

10.1010.100| Tcp port =503 | COM2 | One module | Slave ID = 2
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2. Click (or duble-click the first datablockunder port 5020 view the settings
The "Operation”is set to"Success counter(or "Fail counter”)whichmeans tle valueof the variable
will be added 1 if succeedor failed) to send the commandlsq thed h T Fval bfithesdtems
mustbeset asd n €

10 Drivers * | HL s
i Mg MODBUS Master | 5F Mame | Type
2 z fal Global variables ~
s Slave1 _DOO BOOL
g O+ Slavel_D00 Slavel DO BOOL
- = +1: Slavel_DO1 Slavel DOZ BOOL
e @ +2: Slavel_DO2 Slave2_D0O0O BOOL
O Success counter tmp_cournter Slave2_DON1 BOOL
4 & Fail counter: fail_counter | Slave2_DO2 BOOL
&5 *B <15 “Write Coil Bits (3] [1..3] trmp_counter DIMT
&+ Slave3 _DOO faill_counter DiMT
B @ +1: Slaved_DO1 tmp_counter]  DINT
& +2: Slaved DOZ2 fail_counter OImT
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 B ¢ | 5 -
fail_counter Fail counter 1] FFFF  Default N - -
2 : ame | Walue

4k beAzin “Wariables 10 Drivers

Description
Towrite three DOdatato the device(Slave ID %) by sending the request when the program calls.

No response foB secondscan beregardedas abnormal.

MODBDSE Master Eequest |
Request
||

Descripkion:

SlaweUnit: The Slave ID of the

device (L&1O3H) is "1".

MODEUS Fequesk

Drata block

Base address: Refer to Section 5.k Step 4for

[ Nh ikems: 5 ] more detailsaboutthe data block

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

[ {(*)0n change ]

Misc,

3000 s ] Recommendedo setit as
1000to 3000 ms

[ Timeout:

Mb Erials;
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3. Click (or doublelick)the seconddata blockunder port 5020 view the settings.
The "Operdion" is set to "Success counter" (or "Fail countevihichmeans tte valueof the variable
will be added 1 if succeedor failed) to send the commandlsq thed h T Fval bfithesdtems
mustbeset asd n €

E “B <15 Wiite Coil Bitz [1][1..3] - I Marne | Type
= @ +0: Slavel_DOO ot Global variables ~
@ +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
M=) <15 Wwite Coil Bits (3] [1..3] Slawvel_ DO BOOL
i = s R VX S ) 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 0 < | S '
fail_counter3 Fail counter 0 FFFF  Default N - -
. | 5 armne | value

4 bedzin “Wariables 10 Drivers

Description
Towrite three DOdatafrom the device (Slave ID3} by sending the request when the program calls.

No response foB secondscan beregardedas abnormal.

MODBOSE Master Eequest .
Ok
Description: | |

SlavefUnit: 3 +\ The Slave ID of the

device (L&0O3H) is "3".
MODEBUS Fequesk

<5 Write single coil bik Y

[— <15 Write Coil Bits 3
» Pr—— v

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 doublelick) the first établockunder port 5030 view the setting.
The "Operation" is set to "Success counter” (or "Fail countevhichmeans tle valueof the variable
will be added 1 if succeedor failed) to send the commandlsq thed h T Fval bfithesdtems
mustbeset asd n €

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 Whrite Coil Bits (31[1..3] Slave1_DO2 BOOL
B @ +0: Slawe3 DOO SlaveZ_DOO BOOL
¥ = +1: Slawed DO SlaveZ DO BOOL
@ +Z Slave3d DO2 Slaved_DO2 BOOL
&5 O Success counter. tmp_counter3 tmp_counter DIMT
T Fail counter: fall_counter3 fail_counter DIMT
E a5 Open MODBLS: 10.10.10.100:503 tmp_counter!  DINT
N=1:1 te C [2] 32 fail_counter DIMT
; = Slaved_DOO BooL
Symbol | Opesation \ (l Dﬂseq Mask | Storage | Rang Slaved_DO1 ECOL
Slavez D00 Data exchange 1] FFFF  Detault Slave3_DO2 BEOOL
Slavez D01 Data exchange 1 FFFF  Detault tmp_counter3  DINT
Slavez D02 Data exchange 2 FFFF  Detault fail_counter3 DIMNT
trmp_counter] Success counter 0 FFFF  Default < | 3 -
fail_counter] Fail counter 0 FFFF  Default = =
= | I ame | Walue

4k bAzin “Wariables 10 Drivwers

Degcription:
Towrite three DOdatato the device (Slave ID2f by sending the request when the program calls.
No response foB secondscan beregardedas abnormal.

MODEBDE Master Eequest _
Ok
Descripkion: | |

Slave fUnik: Z +\ The Slave ID of the

device (LE103H) is "2".
MODEUS Request

<5 Write single coil bik e
Ll inalabaldinaraaicts
<152 Wrike Coil Bits

Drata block

Base address: Refer to Section 5.k Step 4for

[ Mb items: 3 ] more detailsaboutthe data block

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

[ (%) on change ]

Misc.

2000 s ] Recommendedo be setas
1000to 3000 ms

[ Timeout:

b trials;
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5.4.3 Test the Projec{demo_tgw725.zip
Please download thidemo program to your WirGRAF PAC before testing.

The Hardware Wiring

RPAC-2658M tGW-700 Gateway ccc 2u57
T Portl - - o
- - (502) ‘ o -
= T Rsass D=1 ID=3
Ethernet 4o [ POrt2 H
! (503) | o & A
Ethernet Switch —— ’
ID=2

Click the "On Line" button tcomnect with the PAQYy’ (G KS &L h 5 ,NduldeRiNEady DOA Y R2 &
variable to set it as "TRUHf successes to write data, the "tmp_courtealue 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
¥

3 watch [for debugging) @ +1: Slavel_DO1 = TRLE
&% Soft Scope & +2 Slavel_DO2 =TRUE

=4 Initial values g

%3 Binding Configuration

«2q Global defines 5 B <15 wiite Coil Bitz [3][1..3]

3 Success counter: tmp_counter = 4
=2 Fail counter; fail_counter =0

) Variables . {-= +0t Slave3 DO = TRUE K Slave3_DOO
+
B Ty!:es = [ TRUE ! Jlli)
[ [All Projects) [_CI N
O Success counter: tmp_counterd = 2 ] FALSE
2 Fail counter; fal_counters =0 [ ]
& Open MODBUS: 10.10.10.100:503 @ [ ButLock l
“B <15 Wiite Coil Bits [2][1..3]
=] l ButUnlock l
=
=2 v
Sumbol | Operation | Offset | Mask | Storage | Fiange [Low) | Range [High) | Signal [Low]
Slawes_DO0=TRUE  [ataexchange 0 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 ca
see the value of "tmp_counter” is "Ht the beginning which means succeed to write data.
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Chapter 6  Retain Variable and Dat&torage

Retain variables are used to protect important data. The systemetain the laestvariable data
during an unexpected power failur€he user canither useRETAIN variables in théariablesvindow
or usethe RETAINxxfunctions.

Note:

To avoid internal data conflict, do not use b&IETAINariables and functions in the same project.
Otherwise, functionsvill invalid.

Usinga great amount oRETAINariables will cause the lower performance of the system due to
access data to a disk frequently

5

Add RETAINariables

In the Variableswindow, rightclick onRETAIN variableand clickAdd Variableto add aRETAINariable.
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...

TestRETAINariables

Download the project toNin-GRARPAC and changée value onlinelf the setting is correct, the
modified value will be displayed after a rebaot

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 theRETAINXxxx Function

This chaptelists the way to us¢he "RETAINARY, "RETAN_FLAG OLK, "RETAINALAG GET,
"RETAINALAG ETand"RETAINVAR Functions The Win-GRAF PAl@as abuilt-in storagememory for
usersto saveretain variable data that will ndbe lost when the®?Ads shutdown The data still exist
after the PAC is turrceon.

Note:
1. To avoid internal data conflict, do not use bd®ETAINariables 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 Online ChangeWhena function callsin another Cycle, it will return "FALSE".

3. The usermust specifyan initial valuefor the retain variable.If not, an invalid valuevill be receved
after executing the function in the program on the PAC.

Downloadthe demo program(demo_retain.zip on the websiteClickthe menucommanda File- Add
Existing Project From Zip..in the Workbenctio open the project

STProgram:
The demodescribesFunctionRetain_Vaf) and Retain_Ary).

(* "on_line_change_cycle" is declared as DI&Fon-zerovalue indicates thabn-line-change
isbeing executedn that Cycle "retain_done" is declared as BO@Ith an initial value
"FALSE "tmp_bool" is declared as BOO).

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_VarDINT_1, 1)(* retain a DINT variable *)
tmp_bool ;= Retain_VArDINT_2, 2) ;
tmp_bool := Retain_V4rREAL 1, 3)*% retain a REAL variable *)
tmp_bool := Retain_V4rBOOL_1, 4)* retain a BOOL variable *)
tmp_bool := Retain_V4rBOOL_2,5) ;

(* retain 10 elements of @INT array variablat retain addr starting at )

tmp_bool := Retain_AryINT_ARY, 6, 10);

(* retain 20 elements of a REAL array variatlestain addr starting al6.*)

tmp_bool := Retain_AryREAL_ARY , 16, 20) ;

tmp_bool := Retain_V4rDINT_3, 36) ;

(* 64-bit variable can use only addr from 10,001 to 12,000 *)

tmp_bool := Retain_V4rLINT_1 , 10001)(F retain a LINT variable (&zit) *)

tmp_bool := Retain_V4rLREAL_1, 10002} retain a LREAL variable (64) *)
end_if ;
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You can checér set variablesn the"Variables'window.

¥ MName /| Type | Dim. | Attrib. | 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 RETAINVAR Retaina Variable

RETAIN_VAR
[(Name Q[ Tips
[lAddr PressF I key to see more details.

Name:

Avariablename(DO NOT usArray variable ort8ing).

Variable type can be BOOL, SINT, USINT, BYTE, INT, UINTDIMDRIDINT, DWORD, REAL, TIME,
LINTor LREAL

Addr:
Data TypeDINT The address number for retaining the variabdan be 1 to 12,000.

Q:
Data TypeBOOLTRUE: QKALSE: Error

Note:

1. One variablgor one element othe 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 thé&4-bit data type €.g.,LINTor LREAL ket the address t@00QL to 12000
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6.1.2 RETAINARY Retainan Array Variable

RETAIN_ARY
[Name][] Q[
Tips
[{Addr PressiF I key to see more details.
[JNum
Name[]:

An ARRAY variabteame(DO NOT us&ring). The data typecan be BOOL, SINT, USINT, BYTE, INT,
UINT, WORIDINT, UDINT, DWORD, REAUE, LIN;Tor LREAL

Addr:
Data TypeDINT
The starting address number for retaining thieay variablecan be 1 to 12,000.

Num:
Data TypeDINT

Thenumberof elements in thearray variable to be retained.

For example
If anarray has 10 elements, setting the Num as 1 to 10 is correct. sBuit larger than 10is wrong.
If anarray has =elements, setting the Num as 1 toi$correct. But, set it larger thdnis wrong.

Q:
Data TypeBOOL
TRUE: QKALSE: Error

Note:

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

2. When using thé&4-bit data type €.9.,LINTor LREAL et the address t@0001 to 12000
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6.1.3 RETAINAH.AG_SET/GET/CLR (Set/Get/Cliar Retin Flag)

How to Use

"Retain Flayis a flag (TRUE/FALSE) ikaised tocheckif the retained data is a valid valaadis
stored in the memoryFor the program to function properlyhé usermust specifyan initial valuefor all
retain variables.If not, the dataread from the memory after turning on the PAghormally a andom
value

If "Retain_Flag_Set()s setto TRUE which meand eetain data hae beenspecifiedan initial value.
"Retain_Flag_Get()s used 6 get the stateof the flagand"Reain_Flag_Clr()is used tcclear the state
of theflag

STProgram:

(* "on_line_change_cycle" is declared as DI&Ton-zerovaue indicates thabn-line-change is
being executedn that Cycle
“retain_done" is declared as BO@Ith an initial value'FALSE.

"tmp_bool", "retain_flag"and "to_set_flag"aredeclared as BOOL.

")
on_line_change_cycle= GetSysinfo ( SY&1O_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, XJ 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 , &)retain a BOOL variable *)

(* ... After doingall the RetairFunctions... *)

retain_flag :=Retain_Flag_Get])

if (retain flag = FALSE) then
(*If Retain variable doesot setup anypropervalue, you camo some proper operation heré)
*...7%

end_if ;
end_if ;

(* When allRetainvariables are assigngaopervalues, remembeto setthe "to_set flag" to
"TRUE'for calling"Retain_Flag_Set() once, s@t, whennext time you use the
"Retain_Flag_Get()it canreturn "TRUE". *)

if (to_set flag = TRUE) then
to_set flag := FALSE ;
tmp_bool :=Retain_Flag_Set()
end _if;
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LD Program:

(Presghe oF 1€ key toview thedescriptionof the setting)

RETAINFLAG_SE®et the retain flg.

S —

R

to_=et_flag

F2

to_zet_flag
F:

[ERETEN FLAG zET G

Q: Data TypeBOOL Always return TRUE.

1 ST Program
if to_set flag then

to_set flag := FALSE ;
TMP BOOL:= Retain_Flag_Set()
end_if;

RETAINFLAG_GETet the state of the retain flag.

s

retain_flag

R1 f[E.RET&IN FLEG GET Q] |

Q: Data TypeBOOL
OTRUE: theflag is set

OFALSE the flag isnot set.

RETAINFLAGCLRClear the retain flag

ST Program
retain_flag := Retain_Flag_Get()

L —

R

to_clr_flag

[ERETAIN FLAG CLRG]

Rz

to_clr_flag
R

Q: Data TypeBOOLAways return RUE.

ST Program
if to_clr_flag then

to_clr_flag := FALSE ;
TMP BOOL:= Retain_FlagCIK) ;
end_if;
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6.2 SaveRetain Variables andData to a He

Downloadthe demo progran{demo_wp5_retain.zip on the website and then run the File menu
commands "Add Existing Project" and "From .Z' in the WinGRAF Workbench to open the project.

Thisprojectincludesan STmain program(i.e.,Main) andthree STsub-programs(i.e.,load_retain,
save_retainandGo_retain).

Win-GRAF - demo_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
4 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‘LEEAL*QD EEAL b
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
Wir Tiwmene 00 % hr Timeme (5 (4emmm - TTHEY ¥ [ Arithmetic o
< > 4[*] Blocks, Sovist | Define | ENUM
Build x
<[ +] Build " Crossreferences | Runtime | Calisteck | Breskpaints Digitai sampiing trsce | Prompt | HMI [ Code Checker
Ready OffLine 192.168.255. 1:502 Ao 143x18 0,0 100% &k
Limitation :

This project is nofpplicable for etaining variabledata that changedrequently, e.g., the data will be
changed every secomut every minute.n this casethe retained data is stored in a filanderthe

/ System_Dispath. If the data changefequently, updatingthe file will consume lots oCPU timealso
reduce theperformanceof the PAC.

Thetable lists the setting value used in tllemo_wp5_retain"Also, change to a properlueto meet
specific application requirements.

VariableName Value Description

MAX_VAR_REAL Init. = 100 The maimum amount of REAL retaimariables can be used

The total maximum amount dhteger, BOOlL.andTIMER
retain variables can be used.

[0..99],whichmustbe the same ashe "MAX_VAR_REAL

MAX_VAR_OTHER | Init. = 100

REAL_VAR_now Dim. = 100

REAL_VAR_old value.
OTHER_VAR_now Dim. = 100 [0..99],which must be the same as tH®&AX VAR_OTHER
OTHER_VAR_old o value

Note:
The biggethe valueof the MAX_VAR_REAL and MAX_VAR_OTitH&gerthe PAC cycle time will be.
Sq specifythe proper amouniof MAX_VAR_REAL and MAX_VAR_OTHER
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The following variableare declared in this project

My REAL_00~ My REAL_O7Data TypeREAL)
My DINT_00 ~ My_DINT_O05 Qata TypeDINT)
My BOOL_00 ~My BOOL_02D@ata TypeBOOL)
My_Timer 00 ~ My_Timer_05Data TypeTIME)

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 Themaximum 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] Ol 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 storec
Mv REAL 03 REAL [l in the txt file under the specified path v
< \ >

"Go_retain" subprogram 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_O0O := REAL_VAR_now][0] ;
My _REAL_O1 := 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_O05 := REAL_VAR_now[5] ;
My _REAL_06 := REAL_VAR_now][6] ;
My _REAL_07 := REAL_VAR_now[7];

= 9

(* Add your integer, BOOL, Timer variables for retain here *)
(F e *)

My_DINT_00 := OTHER_VAR_now[0] ;

My _DINT_01 := OTHER_VAR_now[1] ;

My _DINT_02 := OTHER_VAR_now[2] ;

My _DINT_03 := OTHER_VAR_now[3] ;

My _DINT_04 := OTHER_VAR_now[4] ;

My _DINT_05 := OTHER_VAR_now[5] ;
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My BOQ@_00 := Any to BOOL( OTHER_VAR_nowl[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_ndyw[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] ) ;
(* e *)

(* Add your REAL variables for retain here *)
T —— £)-
REAL_VAR_now[0] := My _REAL 00;
REAL_ VAR now[l] := My REAL 01;
REAL_ VAR now[2] := My REAL 02;
REAL_ VAR _now[3f 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 variablew fetain here *)
(5 e *)
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;
OTHERVAR_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] :ryAto_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) ;
(e *)
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Test Project

Make surethat the communicationlPis correctanddownloadthe project to the PACIn the Spy List
window, all valuesare"0" (or "FALSE"{thange some valuesand the .txt file (i.e., rdain_real.txtor
retain_other.txt) will automatically be created in the speciffetder on PAC, and then write data to the
file.

Note: "Save_file_countertlisplayghe cumulativenumber of timesfor updatingthe file. The project
does notapplyothenrSSRa 2F dzLJRIFGAyYy 3 GKS FAES FNBIdzSy i

e n e @

il & % € & B jg| (5 "= AIRUN

b ]

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 ) 0
My REAL_03 0.0 T&ﬁ;ﬁﬂiﬂﬁ“‘
My REAL 04 0.0 V16 - 23022021 - 16:04:10
My_REAL_0S o0 |SEpamu
My REAL 06 0.0 Elapsed : Gmi0s
My REAL 07 0.0
My_DINT_00 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_BOOCL_02
My _Timer_ 00 t#1h30m50s
My Timer 01 t#0s
My Timer 02 t#HOs -
My _Timer_03 +#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 WAiBRAF PAC by usiting SSHtool (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 Savethe RetainDatato a FRAM

RPAE658Mbuilt-in a FRRAM for usersto read write datathat will not be lostdue toPACshutdown.

FRAMhas the followingfeatures:

Advantages Besides theetainvariable there is anothewayto saveimportant data.

Disadvantages

When using theetain variable, he CPUWime is much less than 1 mi$ takes muchmore CPU time to
read orwrite data in a FRAMDo not callthe "EEP_Readir "EEP_Writefunctionfrequently, or it will
increase thecycletime of the PAC

Note:
EEP_Read@nd EEP_Write(junctions can be usetb read/write data from/to a FRAMor EEPROM

STProgram:

(* Declare'FIRST_CYClds'ad . h hvgriable and has an initial valde¢ w| 9 €
Declare'tmp_bool"as ad . h hvériable
Declare’'New_Val"and"OIld_Val"asa 5 L batiables.*)

(* Read the memorgnce in the first gcle *)
if FIRST_CYCLE then
FIRST_CYCLEFALSE (* means it is not the firsty&leany more*)
tmp_bool :=EEP_Rea(l , New_Val) ;
end_if ;

(* Safe programmingwrite to the memory only when the value is changed)
if New_Val <> Old_Val then

Old_Val:= New_Val ;

tmp_bool := EEP_Writd 1 , New_Val ) ;
end _if;

(* Hazardous:The memory maype destroyedvery oon. *)

(* Declare'FIRST_CYClds'ad . h hv@ridble and has an initial valde¢ w| 9 €
Declare'tmp_bool"as ad . h h/griable
Declare’'New_Val"and"OIld_Val"asd 5 L batiables.*)

(* Read the memorgnce in the first gcle  *)
if FIRST_CYCLE then
FIRST_CYCLEFALSE (* means it is not the firsty&leany more*)
tmp_bool := EEP_Rea(dl , New_Val) ;
end_if;

(* Hazardousprogramming Write the "New_Val"value to the memory one time in ever@ycle. *)
tmp_bool := EEP_Writd 1 , New_Val ) ;
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6.3.1 EEP_RAD (Read ®alue from theFRAN)

EEP_READ
(Addr Ql PresfX key to see the detailed
[(J@Name setting descriptions.

Addr: (Data TypedDINE)
The aldress can bé to 1200.
When using thé4-bit datatype (e.g.,LINTor LREAL}etthe "Addr"to 1001 to 1200.

@Name :
Jecify avariable name to storéata readfrom the FRAM