Chapter 4. Linking Controllers To An HMI Program

Note: For communicating to W-8347/8747 via Modbus TCP/IP protocol, there are two Ethernet ports
built in the W-8x47/8x46 controller, please connect your PC/HMI to W-8347/8747 °s “LAN1” port. And
please using “NS-205" or “NS-208” Ethernet switch.

This chapter details how to make data from the 1-8xx7, I-7188EG/XG, uPAC-7186EG, iPAC-8447/8847
& W-8xx7 controller system available to Human Machine Interface (HMI) programs. This is a powerful
feature that allows customers to create their own custom HMI programs and link them to the controller
system.

After you realize the material described in section 4.1, if you would like to use the 1-8xx7, 1-7188EG/XG
controller as a Modbus or Modbus TCP/IP 1/O, you may refer to section 4.3. Additionally there are
"touch screen™ monitors provided by ICP DAS that support the "Modbus™ protocol, and these touch
screen monitors can also access data from an controller . Section 4.4 illustrates how to link a "Touch
510" monitor to an ISaGRAF controller system.

Note:

1.1-7188EG / 7186EG , uPAC-7186EG, 1-8437 / 8837, 1-8437-80 / 1-8837-80, iPAC-8447/8847 and
W-8xx7 controllers all support Modbus TCP/IP Slave protocol at its Ethernet port.

2. 1-8417 /8817 ‘s COM1:RS-232 and COM2:RS-485 default supports Modbus RTU Slave.

3.1-8437 /8837 *s COML1 default supports Modbus RTU Slave protocol. To enable its COM3 to support
Modbus RTU Slave , please refer to Chapter 3.5 & 3.10 of 1-8xx7 “Getting Started Manual” delivered
with the hardware.

4. 1-7188EG/XG & UPAC-7186EG ‘s COM1 default supports Modbus RTU Slave protocol. To enable
its COM3 to support Modbus RTU Slave , please refer to Chapter 3.7 & 3.6 of I-7188EG/XG “Getting
Started Manual” delivered with the hardware.

5. W-8xx7 defaut no support Modbus RTU Slave port. To enable its COM2 or COM3 or COM5 to
COMB8 to support Modbus RTU Slave, please refer to the Appendix A.2 , Appendix G & F of W-8xx7
“Getting Started Manual” delivered with the hardware.

4.1: Declaring Variable Addresses For Network Access

To make data from an 1-8xx7, 1-7188EG/XG & W-8xx7 controller system available to other software
programs or HMI devices, you must first declare the variable with a "Network Address". The variable
must be declared with a network address number that is in the "Modbus" format. Other software
programs or HMI devices will access the controller information through these network addresses.

There are two methods available to declare a variable for network address access. The first method is
described below. Open an "ISaGRAF Programs™ windows and click on the "Dictionary" icon, then
double click on the variable to assign a network address number.

Note:

1. The valid network addresses for an 1-8417/8817/8437/8837 , 1-7188EG/XG, uPAC-7186EG and
IPAC-8447 / 8847 controller system is from 1 to FFF in hexadecimal (1 ~ 4095). Network address 5001
to 8072 is for word and integer arrays, please refer to Section 4.5.
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2. The valid network addresses for an W-8037/8337/8737 & W-8347/8747 controller system is from 1
to 1FFF in hexadecimal (1 ~8191). Network address 10,001 to 19,216 is for word and integer arrays,
please refer to Section 4.5.

There are two ways to assign a Modbus network address No. to a variable. One is as below figure. (To
assign many Modbus Network address No. to the “Variable Array”, please refer to Chapter 2.6)

- I5aGRAF - ST_INTER - Programs =101 =1

File Make Project Tools Debug Options Help
h RS Dof | XXl O3 R0%
Begin: ETEKarr‘pla-l.lsmg:Inlemal Variables |

18/
File Edit Tools Options Help

| @ 00 ==Bd| <& Note:
Booleans |inegers/MReats | Tiners | Messages | FB instances | Defined wards | The value displayed here

toue i T is always in hexadecimal.
el Inpat

. Resl Output #1
x4
Name:  [D1 | Network Address:

Comment: |/ Real Input #1 _ !; ?‘ I

Set Network Address e, .~
- Akbibtes ————— :m This Data Field
" Intemal . oramen | —
&+ Input
- True: | |
I” Constant I™ set to te at init

[ Retain Previous I
Extended l

When you click on the "Store™ button you will see that "ISaGRAF Global Variables” window will now
be updated with the new network address for the variable.

% ISaGRAF - ST_INTER - Global booleans il 1Ol =|
File Edit Tools Options Help

B o008 —xBd L&

Booleans ]Integers;ﬁeals | Timers | Messages | FB instances | Defined swords |

[{nput] FE o
=Srpaut] A
1 ’j
Adgt:s_rsolﬁshl{owm
WIvE ] |lu-.,|‘tpu‘t]

Ll * fi Real Input #1 *)
0005 [input] (false true)
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The second method for assigning network addresses to variables requires that you declare the variables

BEFORE you assign them. This method allows you to assign numerous network address variables
before you link them to an 1ISaGRAF program.

. -19aGRAF - ST_INTER - Programs - = 1EII5|

File Make Project Tools Debug Options Help
BHSD DEn =Xk o 22n |

Begin: E EAMRLLHE =T Example Using Internal Yarishles

%, ISaGRAF - ST_INTER - Global booleans f 10l x|

File Edit | Tools Options  Help

| .

Boaoleans

Cuwick, declaration

Bl w8

nstances | efined Wnrd

Modbus SCADA addressing map

Imnpoart Eext

Export kext

D2 Import EroeffFalse definitions real Input #2

D3 Real Input #3

ouT1 Sort Real Cutput #1

ouT? Renumber addresses Real Output #2

QuUT3 10 cannection Real Output #3 ﬂ
Ol ¢ fiRe Conversion kables
@@000s [ir  Crossreferences

When you click on "Modbus SCADA Addressing Map" (SCADA is an industrial process control

acronym that stands for "Supervisory Control And Data Acquisition™) the "Modbus SCADA Addressing
Map" window will open.

Note that one of the variables (D1) is already assigned from our previous example. You will note that the

other variables that are not yet mapped are displayed in the lower portion under the "Variables (Not
Mapped)" portion of the "Modbus SCADA Addressing Map™ window.

Modbus SCADA addressing map n il

File Edit Options Help

—Map
Segment:

ooov.orF; |

0000 (Reszerved)

0no-4-

0005 (O (* 4 Real Input #1 %) 2
0007 ;\i: § You Can See The
0008 ““)\First".-‘ariable We

0009 'Assigned In The First
000A Method Example
nooB

—Yaria Frprpreel}

Booleans ]Imegers.ﬁeals | Timers | Messages
D * Rzalnnut 42 %)
D3 (* Real Input #3 %)
LT (* Real Output #1 %)
LIT2 (* Real Output #2 #)
OUTE (* Real Output #3 #)

Select The Variable |
"Type" You Want To
Declare Here
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To assign the other variable address click on an unassigned "Map Segment"” number, and then double
click on the variable you want to assign to the address and the variable will automatically assign itself to
the "Map Segment".

Madbus SCADA addressing map ::'." K ll

File Edk Options Help

~Map
Segment: | [0000..0FFF] =]

0000 |(Reserved) =
ooo1 =
oonz
o003
nond
0005 |O1 ¢ AiReal input #1 )
0006 |02 (" Real lrput #2*)

ooos
0009
0o0A
0o0B -

Variables [not A

| Bogteans | integers Reslz | Timers | i
D3 (* Real Input 23 %)

OUTT (* Real Outpud #1 %)
OUTZ (* Real Outpud #2 %)
OUTS (* Real Output 23 %)

To assign continuous Network address to similar variables, for example, assigning No. 1 to 5 for D001
to D005, please select those variable names and then click on “Edit” — “Map selected variable”.

Modbus SCADA addressing map E
File Option:  Help

Yariables [not mapped]

Booleans llntegersiReaIS | Timers | Meszages

Dons
CO0E
ooy
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For human’s thinking way, network address represented in hexadecimal format is inconvenient and it
increases the chance to make mistake. Therefore, it’s better to change it to be represented in decimal
format. To do that is as following.

Modbus SCADA addressing map
Eile Edit | Options Help

~Map —— __ Hexadecimal |

({Reserved)

IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING

The Modbus network address definition scheme is sometimes different between HMI devices and other
software programs. The difference is typically that the other programs may assign a network address
number that is one (1) less than that of the I-8xx7, 1-7188EG/X & W-8xx7 controller system.

HMI or devices such as Indusoft, Iconics, Citech, Wizcon, Kepware’s OPC server, iFix, Wonderware’s
"Intouch”, National Instruments "Labview", and ICP DAS’s Touch 506L, Touch 506T and Touch 510T
do have the exact same addressing scheme as the 1-8xx7, I-7188EG/X & W-8xx7 controller system.

Known addressing disparities include "LabLink™ and "Hitech” HMI software programs and devices. If
you are assigning a network address of "B" (hexadecimal) of these products the I-8xx7 network address
should be set to "C". A network address of "2" should be associated with a network address of "3" in the
ISaGRAF controller system.

Another things mistaked very often is the first digit of the network address of many HMI softwares
resprent the data type and Read/Write authority not one part of the network address.
For example, the network address relation between “iFix” and ISaGRAF is as below.

iFix(Decimal) I-8xx7 (Decimal)
00001 (R/W Boolean) 1

loo10 (;{.ead Boolean) 10
31000(§éad Word) '1'600
42101(§}w Word) '2.1.01
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ICP DAS has not been able to test every possible HMI software program or hardware device that has
Modbus addressing capability. If you are trying to connect your HMI software program or hardware
device with Modbus to an 1-8xx7, 1-7188EG/X & W-8xx7 controller system, REMEMBER that you
may have to offset the Modus addressing by 1 between these products so they will properly
communicate with each other.

Developers who design and write their own software interface programs using Microsoft’s Visual Basic
or Visual C++ programming language should refer to Chapter 5 of this manual for more information on
how to interface the Modbus protocol to these programming languages.

While communicating with the 1-8xx7, I-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 and
Wincon-8xx7, One single Modbus frame cannot request more than 255 bits except the

Wincon-8xx7 (Max. 1968 bits for W-8xx7 ) , and also cannot request more than 120 words in one
single modbus frame. It should be divided into 2 or more reading frames to achieve it. To write bits to

the controllers, One single Modbus frame cannot write more than 255 bits, and also cannot write
more than 120 words in one single modbus frame. It should be divided into 2 or more writing frames to
achieve it.
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4.2:Read/Write Word, Long Word & Float through Modbus

Modbus protocol provides function 3 and 4 for reading multiple words while function 6 and 16 to write
words. Please refer to Chapter 5 for more information about the protocol.

The word defined in the Modbus protocol of 1-8xx7, 1-7188EG/XG, uPAC-7186EG, iPAC-8447/8847
& W-8xxT7 controllers is like a signed short integer, which occupies 2 bytes and range from -32,768
(8000 in hexa.) to +32,767 (7FFF in hexa.). It is normally used to describe the behavior of analog 1/0
channels. For examples, the 1-87017 1/0 board (please refer to section 3.2)

1-87017 :
Range ID Electrical Values on the channel (decimal)
(hexadecimal) Range -32768 0 +32767
8 (default) + 10V - 10V ov + 10V
9 + 5V -5V ov +5V
A +1V -1v ov +1V
B + 500mV - 500mV omvV +500mV
C + 150mV - 150mV OomvV +150mV
D +20mA - 20mA OmA + 20mA

The long word defined in the Modbus protocol of 1-8xx7, 1-7188EG/XG, uPAC-7186EG,
IPAC-8447/8847 & W-8xx7 controllers is like a signed long integer, which occupies 4 bytes and range
from -2,147,483,648 (8000 0000 in hexa.) to +2,147,483,647 (7FFF FFFF in hexa.). It is normally used
to describe the value of internal integer variables declared on ISSGRAF workbench.

All integer variables declared in ISaGRAF are signed 32-bit format however the integer variable, which
assigned with a network address will only, occupies 1 word (2 bytes) in the Mudbus transportation
format. Since a long word occupies 2 words (4 bytes), to R / W long word through Modbus, the network
address assigned to the integer variable must follow rules as below.

% [SaGRAF - 54 - Global intepersireals V1 is assigned to a network address “1”.
Eile Edit Teols Options Help If the network address “2” is not
8 ‘ Qoo e ‘ @ d ‘ W8 ‘ assigned to any other variable, V1 will

occupy a long word (4 bytes) in the
Modbus transportation formate.

Booleans IntegersReals ]Timers | Messages | FB instances | Defined words |
Comment

v finternal nteg|0003 However if “2” is assigned to one
V3 finternalnteg 0005 another variable, V1 will only occupy

] ) one word (2 bytes) in the Modbus
3; :::::::::::::: :::; transportation format.
Vo [internal,integ|009 In this example, V1, V2, V3, V6, V7 and
V7 [internal,inteq|0005 V8 will occupy 4 bytes however V4 and
v [internalinteg|000D V5 only occupy 1 word (Lowest word)

i | in the Modbus transportation formate.

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 4-7



To read long word value of V1 is to read 2 words by using modbus function 3 or 4 (please refer to
section 5.1).

Modbus address 0000 is associate with network address 1 of the variable

/ Read 2 words

Req:  Slv [03 10 [00 /J[oo (02 JcrcH [crcL |

Ans:  |Slv |03 04 (vH |vL ){vH |vL ) lercH |crcL |

Highest word
Lowest word

To write long word to V1 is to write 2 words by using modbus function 16.

Req: [slv [10 [o0 |00 |00 [02 |04 (JvH |vL) (vH [vL |grcH lcrcL |

Ans: [slv [10 [00 |00 |00 |02 |crcH \m \ Highest

Lowest word
word

To read / write float (4 bytes) is very similar to read / write long word. The difference is the variable
should be declared as “Real” type, and the next network address No. should not be assigned to any other
variable.

Integer/Real Variable

Name: |A1 | MNetwork Address: |1 |
Comment: | |
Unit: | | Conversion: |(n|:|ne) d|
—Attributes | Store I
 Internal |':5“3"":|E"d:l d'

¢ Input Cancel |
 Qutput Next |

" Constant Initial value: ||] | .
 Retain Previous |
Extended |

There are much available HMI software on the market. You don’t need to care about the modbus
protocol format. Just be careful to assign the correct network address on 1ISaGRAF.
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4.3: Using 1-8xx7 As A Modbus 1/0 Or A Modbus TCP/IP 1/0O

There are some configurations that the HMI software gathers the 1/0 data from some called Modbus 1/0
modules. There I/0 modules scan each input channels and refresh the output channels when need. Most
of time there are no control logic inside these I/0 modules, they are controlled by the HMI. To fit such
kind of usage, the 1-8417/8817/8437/8837 can be a Modbus I/0 module, additionally the 1-8437/8837
can be a Modbus TCP/IP 1/0 module. To do that, follow the following procedures (If you are not familiar
with the 1ISaGRAF programming, recommended to review Chapter 2).

Create a new project
You may refer to section 2.1.1.2
Example:

L:ﬁ ISaGRAF - Project Managemenk 3 = |I:I|l|

File Edit Project Tools Options Help

|@|1§Eﬁ|ﬁ@%|%06mwgnﬁ |‘Q|

demo 1M imer control; TR, TOM, TOF (QLDY -
demo_LZEAE NEW ProeCt | veset timer: TSTART, TSTOP (ST + QLD)
demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM;
demo_04 Calculste empty cyole time: TR, +, 1 (12LDY

demo_05  [oesrasm—", project x|
demo_06 ,

demo_07 Name:{_|SimpleLD ) |
i —

Reference

Author :ICPL 10 configuration:

Date Of Creatio =
Yersion Numbe |[mnel J|
L'_-Z‘;'ﬁISaERAF - Project Management | ;|g|5|
File H Project Tools Options Help

HE E A S
HE E e B
EH B B B E

Set comment et k h ‘ i I = | %’5 DemoPam | ‘Q |
;':'gtgle AEBaLaLal artrol TP, TOM, TOF [@LD) -
faly
I
CEE Mave up in lisk ttop and reset timer: TSTART, TSTOP (ST + QLD)
BBE Move down in lisk stem date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTIM.

WJ_ R A L . - -« T R

dEmu_I]E Bl Project commment texk ﬂ

demo_06 i

: Project: simpleld
Reference :5im =
Author . Eumment:(]ﬁ Simple LD PruglanD |
[ ——

Date of creation : 12

Yersion number 1
Description 0K % I Cancel
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Create an empty program
No logic need.
Example:

= [SaGRAF - CREA | TS

File ake FProject Tools Debng Options Help

B HBIE PRED =X mk| 2RI
E \

S — l Create new program !

Name: |emp1y

Comment: |

Language: | Quick LD : Ladder Diagram

Connect I/0 modules

Example:

Style: |Begin : Main program d|
| oK I Cancel |
You may refer to section 3.1
1SaGRAF - I04LD - Prograns =10l xi
Fle Make Froject Took Debug Oplions Help
D HSX Dme ¥ mlK0s
Begin 52 Hello Feset & Sat Ench U
E2 I cortrot Cutputs h
=Tk
Fie Edt Took Options Help
Begirc Howdy (Ladder Disgram) ﬂm&_&. 0 Ex
- BOS5A

el

o A S AN S L LS

= pushdkey § =~
= showlled ne -
X
MName Of Connectad Name Of VO
'O Boards Board Variables
Associated With
Each 'O Board
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Declare Variables associated with the channels of connec
You may refer to section 2.1.1.3
Example:

- I5aGRAF - SIMPLELD - Programs fl

File Make Project Tools Debug Options Help

ted 1/0 modules.

=181 ]

B HPN DEM 2 Xie mB REYE

"1 Dictionary
%, 15aGRAF - SIMPLELD - Global booleans i

File Edit Tools ©ptions Help

@ O0@|=xB d

@ |

=13l x|

Maime At r imert

I

Booleans ]Integers;ﬁeals | Timers | Messages | FB instances | Defined words |

% ISaGRAF - SIMPLELD - Global booleans &

File Edit Tools ©Options Help

B o0e =wx@md a8

-Ioix|
|

Booleans ]IntegersJReals | Timers | Messages | FB instances | Deti

_[irlpl_l’[] I
Swvitch 2

Quick declaration

Shutdowen (Emergency Stop Type) Switch

. x|

— Numbering:

—
From; | Ta: |3 |
St Switch Digits:
@0000  [inpwt]
— Symbol:
Name: |UUT ) |1ﬂt| |
ol
—Attributes:
{" Internal " Input
" Constant < ' Dutput )
— Other:
" Betain
Format: linteger, € Real

0K [ I
Cancel |
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Link Variables to the associated channels of connected 1/0 modules.

You may refer to section 3.1.2

Example:
wn ISaGRAF - I04LD - I/0 conneckion -10O] x|
File Edit Tools Options Help
B eg2n tl ER &
[0 | &m i 8055 i’Mre’hH
E| = DI n& 1 [
E| = DOB ns ﬂ
em i 87055 ]
[-] = DI8 n& #]
OmDos x
== i 87017 ;
=i 87024 Channel: | | Close |
Free: _
3
E K4 Connect [: |

Free |
Next |

Assign the linked Variable a network address No.
You may refer to section 4.1
Example:

=--1SaGRAF - ST_INTER - Programs ]

File Make Project Tools Debug Options Help

Begin: :
"4 [oictionary [

Previous |
=10l %]
B MSX DEn| ¥ Xie m$ 22y
ST Example Using Internal Variables
=10l |

%, ISaGRAF - ST_INTER - Global booleans i

File Edit | Tools Options  Help

| .

Cuwick, declaration

Bd K&

Modbus SCADA addressing map

Booleans

Imnpoart Eext
Export kext

mimert

meal Input &2

nstances | Defined wiords |

I connection
Conversion kables
Cross references

Ol (*ifRe
@0005 [ir

Impark EroefFalse definitions
Real Input #3
Sork Real Output #1
Renumber addresses meal Qutput #2
Real Output 23
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Compile & download the project
You may refer to section 2.1.3 & 2.1.5

Note:
Make sure the Net ID is set to the proper No. (section 1.3.1) For 1-8437/8837, make sure the IP and Mask
address is well set (appendix B).

The HMI can access to 1/0 channels through the associated network address now!
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4.4: Linking I-8xx7, I-7188EG/XG & W-8xx7 To Touch 500

Touch500 series HMI support below protocols to link to ICP DAS ISaGRAF controllers.

Item Protocols

Touch-506L Modbus RTU RS-232 , Modbus RTU RS-485

Touch-506T Modbus RTU RS-232 , Modbus RTU RS-485

Touch-510T Modbus RTU RS-232 , Modbus RTU RS-485

Please install "EasyBuilder 500" software (Ver. 2.7.1 or later version) first before you can program the
Touch 506L, 506T, 510T HMI. You may download the new released software and manual from below
web site

http://www.icpdas.com/download/others/touch/touch.htm “setup.zip”
or run “setup.exe” at 1-8000 CD-ROM:\napdos\others\touch\500series\setup\

RS-232 Cable Pin assignment of PC to Touch 500 series (For PC to download HMI screen).

PC 9-Pin DSUB Female (RS232) Touch 500 (PC-232) 9-Pin DSUB Female
RXD2  ——  —— B8RXD
TXD 3 7 TXD
GND 5 5 GND

RS-232 Cable Pin assignment between controllers and Touch 500 series.
1-8000 COM1 & 1-7188/7186 COM1 (RS232)  Touch 506T/506L/510T (PLC 232)

9-Pin Dsub Male 9-Pin Dsub Male
2 TXD >< 2 TXD
3RXD 3 RXD
5 GND 5 GND
7CTS
8 RTS
Wincon COM2 (RS232) Touch 506T/506L/510T (PLC 232)
9-Pin Dsub Female 9-Pin Dsub Male
2 RXD 2 TXD
3TXD 3 RXD
5 GND 5 GND
7CTS
8 RTS
RS-485 Cable Pin assignment between controllers and Touch 500 series
1-8417/8817 COM2 (RS485) Touch 506T/506L/510T (PLC 485)
+*  DATA+ 2 R+
DATA - 1 R-
Wincon COM3 (RS485) Touch 506T/506L/510T (PLC 485)
D+ 2 R+
D - 1 R-
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4.4.1: Program the 1-8xx7, 1-7188EG/XG & W-8xx7

To make data of the 1-8xx7, I-7188EG/XG, uPAC-7186EG, iPAC-8447/8847 & W-8xx7 controller to
be accessible to the Touch 510T, variables in the controller should be assigned a network address. Please
refer to section 4.1, 4.2. If you are not familiar with the ISSGRAF programming, recommended to review

Chapter 2.

Variables used in this example.
Name Type Attribute  |Network address Others
OouUTO01 Boolean  |Output -
ouUT02 Boolean  |Output -
VAL1 Integer Internal 000A (10) -

10 connection:

wn 1SaGRAF - TEST - [0 connection

File Edit Tools

Options  Help

a mB2n ¢80 FR 8

T=2

show3led

e

F1z][=] - == =] ~][~)[<]

-

]

v ref =10
[1] & OUTOT
[2] = OUT02

[3 ] 2

A simple LD program to show the “VAL1” to 7-segment LED:

VAL10LED
RUN Q. |
FALSE-{FSH
T#0s—{CLE
VALI{VA ]

After you finish this project, compile and download it to the I-8xx7 controller.
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4.4.2: Program the Touch 510T

The “EasyBuilder 500" software can be used to designe many useful pictures for Touch 500 series. This
section illustrates a simple example to program a Touch 510T. For more information about programming
on the Touch series, please refer to the user manual which is provided with the “Touch” series hardware.

Click on the Windows "Start" button, then click on the "Program™ button, then click on the
"EasyBuilder" — “EasyBuilder 500" button. The following window will be displayed. Select the proper

model for your application.

Easy

inilder

Welcome to EasyBuilder 500. = =2
Flease select your model.

LT EIRIMTS 10T (640 x 480 -

OK

Cancel

Click “File” — “New” to create a new project.

EasvBuilder - [ EBFrjl : Window 10 -

_-E File Edit Wiew ©Option Draw Parts

Initial Screen]

Library  Tools Window Help

__D Ctrl+l |J z| -glilim| =@ »| o= El |_Stau
g N TR L D El e e
IT Save Ctrl+3 - o] %
& save As.., E E
H=H ==
l 1 test.epg ﬁ
O - B
— 2 EBEPril.ep; =
9 3 CAEBS00_T'Projectitestl epi g E
C _ ; ; B =
E 4 CHEBS00_T'ProjectitestZ.epj =
N Eut E Q
all - =
TR =
= "2 Windows < | B
L Objects Create a new document IWIWI_I_,_ Y
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Click “Edit” — “System Parameters” to set the communication parameter between the Touch 510 and the
ISaGRAF controller.

WLILAGT 0P,

EasyBuilder - - [X]
EE File | Edit Easite EUIHV ary  Jools Window Help =1=] x|
elete 2 = =
Ole(E] & 1= lalml Elel 2lelEs] =]
— »
[Font:16 0 o I o M e R e et =
% | [= Windo|  Align ' S
&I g: lelake Same Size b ]
kol
% - *¥100 Elip Yertical ﬁ
= 1} Elip Honzental E E
e 1; Eotate 9 degres g k=l
A lﬂ (Group % Ll
-4 i% WniGrenp = O
Slka, || ==
L;; 17 Redram Window EP
j E Select All Objects S| | ED|
o ¥ Select - P
= a1 i
ul |« I | | Select et St ﬂ
=l e Clhange Aftnibute), o
EL| [0 Swstem Parameters... =145 ¥=30 [ P

PLC type should be set to “MODBUS RTU?”, Serial port set to “RS232”, Data bits set to “8 Bits”, Stop
bits set to “1 Bit”, Baud rate set to “19200”, Parity set to “None”, PLC station No. set to be equal to the
Net-1D of the 1-8xx7 (set to 1 in this example).

PLC t;@ [MODBUSRTU ) =l
HMI model = [MTS10T (640 x 480) =]
/ \\
Serial port IF :/|RS232 | Baud ratd : {19200 ) |
Data bits f |3 Bits ) | Parity \|Mone |
Stop bits 2\| 1 Bit / |

HMI station No. : [0 =] PLC station No Qﬁ
Multiple HMI : [Disable =l HII-HMI link speed = [115200 =l
FLC time ont constant (sec) : |3.0 j PLC block pack : IO j

Note:

1. If using Touch506TE ‘s Ethernet to link to controller, please set PLC type as “MODBUS RTU
TCP/IP” , PLC I/F port as “Ethernet” , Local IP address as Touch506TE ’s IP, Server IP address as
controller ’s IP, PLC station No. as the same Net-1D No. of the controller (default is 1)

2. If the cable between the Touch 500 series and the controller is 2-wire RS-485, please set PLC type as
“RS-485 2W?. Other setting is the same as RS-232.
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Click on “Text” to add a text. Select the prefered “Color”, “Font”, “Align” for the text and then enter the
“Content”. And then place it to the proper position.

Wind

10 - Imtal S l'1—|LJ

EasvBulder -[ EBFnl :
EF Fil: Edit View Option Dﬂw Parts Library Tools Window Help -18]x|

ou] =3 = | S 1 2 e e rul-iuil_l » @|:@

e ORI (0 6 1 e S 51 i 5 T III_I

|T = Windows &
il 4:Fa
6 [
I T
jm=| 11 | Text l
% i: Attribute
FR } Color : | E Fent: |22 =]
%"ﬂ I Align : [Centar =]
= |
; 1| Content : — 5 J
Welcome To Touch 310 | =
E I? eloome Li1s
M -[ EBI V
= EBEuIa Edll View Qph»on Draw Parts Library Tools Window Help ;lillfJ;I
2L pisla) clelol ] @leie| 206 6 ElE Al
Font:32 7] AlXEIE|E] sinlwlw| =lEEE] Bl 2=
DY EXZ | ®| %
7 5] _[
?I Helcome To Touch 516 Q= %
- )
@) Sl &
c =1 =4
A ==
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Click on “Function Key” to add a change-window button. Click on “General”, then select “Change
Window” and set “Window No.” to 11.

der - [ EBPril : Window 10 - Initial 3

£H File Edit Yiew Option Draw Parts Library  Teools Windew Help

D& 2ol ] @2 2:]=x odn EBl 2 nES
NE= =] o |

IT E--Windowsi’ & %
&I . 4: Fa E i
— | Helcome To Touch 516 R
— - E 0 Ty IEE]
J=) .11 S
) e &
3 .13 ==
A 14 lud
i .15 Bl Ty
% - 16 tf:,K
A ’ éj' General |Shape |Label |
. o Diescription : I
B J—I_[: Wi | C[BNT]  [BS] ¢ [CLR] ¢ [ESC] |
HL b © [ASCII] © Hard Copy B
< \ié@dow  Retorn to Prew
e Comimon Window Window@o. : ill 5
 Popup Window  Close Window
© J0G FS-Window
| © Window Bar  Minimize Window |
 Message Board |Set operation mode j Attnibtess |

e | ome | = | me |
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Click on “Shape”, then select “Use shape” and the click on “Shape library ...”

Create Function Key

General Shape |Label I

—Shape
Shape librarw ... N
1 3
—Bitmap \
Ettmap L., | [~ Use bitmap
State : IO vl

2

e

Select the prefered “Shape library” and then select one item and click on “OK”.

=hape Library

Shape library : - State: [0 -]
AN
0: Untitled 11: Untitled  2: Untitled 3: Untitled
4: Untitled 5: Untitled : Untitled 7: Untitled
Background : | -]
Select Lib. ... New Lib. ... | Unattach Lib. | Delete shape
Place..., OK w CANCEL
N\
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Click on “Label”, then select the prefered “Color”, “Font”, “Align” and set “Content” to “GOTO S11”,
and make sure “Use label” is selected.

Create Function Key

(Jeneral I Shape |

—Attribute
Color : | | | Font : |16 =
Align - ICenter j State IO j
Content :
GOTO S11 =l

[T Tracking

Click on “Bit Lamp”

EasvBuilder - [ EBFnil : “Window 10 - Initial Screen)

EF File Edit Wiew Option Draw Parts Library Tools Window Help =[] x|

O|2|E] 2Rl &7 23 oldi Elal 2 o=

0

=
5

6 Uelcome To Touch 518

ol Y (] ] P S

' |elz |t C|E|F kS

K
"5 Windows
Obiects || |Bit Lamp object E =334 [T =59  Z

e | (e Jm L[4 |
N
Lt
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Click on “General”, then select “Device type” to “0x” (0x is for boolean variables), then set “Device
address” to 1 (this value is associated with the network address value of the variable in the 1-8xx7). And

then set “Function” to “Normal”.

Create Bit Lamp Obje

G§&1 |Shape | Label |

escription :

Eead address

Device type : IO):

{ Device address : Il

Attribute
Function :

| = |

e |

By the same way as former, select prefered “Shap library”.

Create Bit Lamp Object

General Shape ILabel
—Shape
| Shape library ... w I  Use shape
—Bitmap \

Bitrap libracs ... | ™ Use bitmap

el —hape Library

Shape library : - state: [0 -]

[16: Untitled [17: Untitled ®  [18: Untitled [19: Untitled

=
20: Untitled [21: Untitled [22: Untitled [23: Untitled
Background : | -]
Select Lib... | MNewLib... | Unattach Lib. | Delete shape |
Place | | ok %] canceL |
N\
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And then select “Label”, given a “OFF” to “Content” for “State : 0”. Make sure “Use label” is choosed.

Create Bit Lamp Object

eneral IShape Label |
— Attribute

Color : N [~ | Font : [15 Il

Align : ICenter j State : IU j
Content :
FF ﬂ
] _'IJ

W | Jse label I~ Tracking
\\
e | ms | o | me |

And then change “State” to 1, and given a “ON” to “Content”. Make sure “Use label” is choosed.

Create Bit Lamp Obiect

General | Shape
— Attribute

Label |

Color : | | ~ |

Align : [Left =l

Font: |16

State :

Content :

(DI

K

I Qse label
N\

[ Tracking

EE

N\ S

= |
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By the same way as former, create one another Bit Lamp with a “Device address” = 2.

General |Shape | Label | Profile |
Description : |
Eead address
Device typg : [Ox | Deviee ab
Attribute
Function : |Normal j_l\ ‘

IE File Edit Wiew Option Draw Parts Library Tocls Window Help - [5] x|
DS@| *[m@< | S(2we 2] oaim = @ > ol=s
[Font: 16 ool I 1 = e |

IT = Windows ‘I ® E
S -~ 4:Fa | Ml

?I 6 Helcome To Touch 516 @i

o " =

ol -2 Ko - " . S| &

| - 13 oTo S1 4 r Y, Bl k=
al| =

E - 15 = = = E Q

i 17 —
== 18 | =p

| B o)

-2 & -
I

el ®E Windows

ja Obiects || |For Help, press F1 E-z6 -2 [

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 4-24



Click on “Toggle Switch”, then set all “Device Type” to “0x”, all “Device address” to 1 and select
“Switch Type ” to “Toggle”.

ilder - [ EBPril @ 1

£H File Edit Yiew Option Draw Parts brary  Tools Window Help - =] x|

OlE| 2=|o ] 22 263 aan 2B 2 o=

= Windows |~ I
4: Fa

- B
- E10: I
- 11
12
.13
- 14

ol i Y () ] P ESEG

General |Shape | Label |

Description :
—FRead address

Device w:{ j Device address Il \\
T /

—Write addess —/
Device typi_|Ox j Device address : Il

ENEEN TR

— Attribute
Switch style @ |ON
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By the same way as former to choose a prefered “shape” and “label”.

Create Toggle Switch Object

General Sh&Dleabel ]
=hape

| Shape library ... | v Use shape

Bitmap
‘ I Use bitmap

General ]Shape Label l

Lbte
- Color : | | ~ | Font : [16 =l
Align : |Center j State : | j
Content : L
OFF =

[v Uﬁlabel [ Tracking

EasyBuilder - [ EBFrjl : Window 10 - Initial Screen] J
£E File Edit Yiew Option Draw Parts Library  Tools Window Help =
D@ o |=lol ] Slee] 23] olai S 2 a=8
=B = e e e el R ) e e
’T = Windows [« 8| %3
J 4:Fa E E
= 5 Helcome To Touch 5186 RiEis
|~ £10: It N
=) 11 L] e
O 12 Ko -~ _ S| &)
<] 13 0T0 S11 o r H B
R 14 2| Lol |
E 15 BERl| | (Ty
T 16 ‘| =l
nin} 17 T eol
Jatdl 18 Ep|
| 19 §
il
M| e | >
— B Windows
EL|| i Obects For Help, press Fl ¥ =203 [¥ =140
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By the same way as former, create one another “Toggle Switch” however set all “Device address” to 2
and “Switch style” to “Momentary”. Click on “save” to save the project.

's Attribute

General |Shape |Label | Profile |

Description : I
—FRead address

j Device address : |2 \

Device address : |2

— Attribute
Switch style @ |ON

! -[ E i e
—  EB File Edit Yiew Option Window Help
D= 2= ol Sz £ san B »mES
Font: 1 - o] B I I
IT = Windows AI = i E
% . 4:Fa B &
— | Helcome To Touch 516 R
= - *¥10: Tr =)
I=) -1 = =
Q 12 K_@ . : ﬁ E
<] -3 01O $1 o - ==
- .15 | (T
s Jr==] S
g 17 .
= £
22l "E Windows 1 r
HL Objects || |For Help, press FI E=mmafg=12] |
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We are going to design another window. Click on “Windows” —

button of the mouse and drag to “Create”.

“11”, then click and hold on the right

EasvBuilder - [ EBFnil : “Window 10 - Initial Screen)
IE File Edit Wiew Option Draw Parts Library Tocls Window Help - [5] x|
DS %@ S 28 £ oan 28 »oES

Font:16 = = =] ol
’T = Windows = =
% 4: Fa | Ml
N ° =)
— *10: Iy IE=
S als
O 1:@ S| &
| 13 =l =S
ol 14 Jo | (AT
ﬁ T Close % E
o | 1€ EEE|| ==
= |
[ |
M| [«
pLe ]
mf_|

W El R Window_011

Window No. : Start Pos.: X: |0 Y: [0
Size
Width : [640 Height : (480
Style
I Tracking I Monopaoly ¥ Clipping ™ Coherence
Security Level
|L0west j
Frame
Width: |4 - Color: | [-]
Background
Color : N -1  Pattern: |
* Filled Pattern color : [ NN -
OK Cancel |
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Double click on “Window 011",

BB File Edit View Option Draw Parts Library Tools Window Help =18)x|
D)@ EEAR I = SRS B
IF.;.m 16 _l A aI—I—I—I oo e e 1 M [ [ ol s rlrcrl
—| | %
B| %
=]/ B
=1 =1
S| &)
B E
=] ]
I = (0]
B =
=
= o)
M| L« | _"ld S
me| = indows | |4 ] i
EL| _ & Objects || [For Help, pressF1 E=1 F=81 [ [

Create a change-window “Function Key” as former method to change to “Window No.” = 10, and

Labeled as “BACK”.

General |Shape | Label

Description : |

 [ENT]

= [ASCII]

= Change Window

i Hamg

 Popup Window
EasvBulder - [

' EB Eile Edit

Dics|E] % |®|®|o] | @|2(w

Yiew Oplion

 [BS]
| [ i Hard Copy fottreb

ommon Window

~ [CLR] © [ESC) i

" Retorn to P
Window Mo,

" Closa Wmdaw

Lrrawr E-m hbzur Tools  Muandow Help
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[Font: 16 I_l_l__l_liil!hlﬁlilﬂillﬂml 1258 e = o
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ek
= E
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===
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| ]
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)| ee|
Hm| ED|
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R *10: I
0 £10: W
o 12

[ 13
FR 14
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o} 17
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s | 1@
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T | A
=l =5 Windows
e-ai
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Click on “Set Word”, then set “Device Type” as “4x” (4x is for short integer, 4L is for long integer),
set “Device address” to 10, “BIN”, and “Set style” to “Set Constant”, and “Set value” = 100. And then
select the prefered “shape”, and set “label’” to “Set to 100”.

EasyBuilder - [ EBPrjl : Window 11 - Window 011]

IF File Edit View Option Draw Parts Library Tools Window Help =12]%|
D[] & |odo | 2w 24 = olelik =@ » ol
[Font: 16 -] &4 T= ==| ltom 2lEEm| =] )]

ri" = Windows *I — ®
M 4:Fa |77 |
- Ly B
= I [ E
i W
O 12 Set Wond
2 14 e 1 oAl
2 General |Shape | Label |
ox "
] Description ,[//,/—/— \-\
 Write address ~—
m| L4l 1od type = [4x =] Device address : |10
mel  may [BIN =]
HL. ﬁ

—Attnbate 1
Setstyle : [Set constant =l

Iue 2 [100

EasyBuilder - [ EBFrjl : Window 11 - Window 011]

EE File Edit View Option Draw Parte Library Tools Window Help -18]x]
D] % @< | S 2w 2000= 6laldm =68 2ol |
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r; = Windows ‘I =
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|:€E3
-
4

|

M
me|  ®8 Windows | | 4] | [
EL| 8 Objects || [ForHelp, press F1 M- Feim [
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Click on “Numerical Data”, set “Device Type” to “4x” (4x is for short integer, 4L is for long integer),
“Device address” to 10, “BIN”, “Number of words” to 1, “No. above Dec” to 7, “No. below Decimal” to
0, “Input low” to —32768, “Input high” to +32767. And then select the prefered shape.

EasvBulder -[ EBPrl : Window 11 - Windew 011]
EB File Edit View Option Draw Parts Library Tools Window Help -|2]x]
D@ &|ml@o| | sl2e] 2= o8 = 2ol
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C 13 ===
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— M Create Numeric Data Object
ﬂ &l
M| Ll | General |MNumeric| Font |
2l %3 Wir Description : [
B| _BIO  Readaddress J,/‘/——*\\.\

Device typg? |4x =] Deviceaddress: |10 \

=l No.ow/ EI_

Create Numeric Data Obgect

General Numeric | Font |
Display

* Decimal " Hex
" Simgle float

Binary " Mask
Diouble float

" Do conversion

- ¢ Raw data display

Mumeric

0. above Dec, @ 7 3: Mo, below Dec. :
Input lows = |-32768 Input high : EE’?@?

(e | m& | o | mm |
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Now we are going to add one another “Numerical Data” with conversion.

Click on “Numerical Data”, set “Device Type” to “4x” , “Device address” to 10, “BIN”, “Number of
words” to 1, “No. above Dec” to 5, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to
+32767, check “Do conversion”, set “engineering low” to —10, “engineering high” to +10 (Convert
[-32768,+32767] to [-10,+10] ). And then select the prefered font.

£ File Edit Yiew Option Draw Window Help

DieE| *(s=@o - S22 = Ean =Bl 2ol
|F0nt: 16 vl
[x 0| =
B B3| %
N o
S i
O S| &
Create Numeric Data ¢ =i
General |Numeric| Font | ||l
Description : || ‘EHEWI:PIH
Eead address =i =
Device type”: |4): | Device address : IlU \ i) B
I j MNo. of words : Il j B
Create Numeric Data Object X]||.~

Creneral H“miiﬂ | Font |
Dizplayr \

f* Decimal  ( Hex {~ Binary  Mazk
- s.‘j&ﬂm i~ Double float

" Raw data display {* Do conversion

Na. below Dec. : |2

Input high : IEE?E?

Engineering high : [10
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Click on “Numerical Input”, set “Device Type” to “4x”, “Device address” to 10, “BIN”, “Number of
words” to 1, “Trigger Device Type” to “LB”, “Trigger Device address” to “9000”, “No. above Dec”
to 7, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to +32767. And then select the
prefered shape.

asyBuilder - [ EBPril @ % ot
£ File Edit Wiew ©Option Draw Parts Library Tools Window Help
DIE|E| %@ | S[2(\| 2] =] @6 Elel > ol=s
[Font: 16~ Al =1E1=] Sl BRI 2] 2= )]
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Create Mumeric n EEE] Q
; ) i [
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EBIN ;l ;l - |

— Trigeer add g w
Dievice LB ;I Device address : |9000

Create Numeric Input Obiect

General  [Mumeric | ShW
l: Display

@ Decimal ) Hex " Binary ) hask
™ Single float " Donble float
¢ Raw data display " Do conversion

MNumeric
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Click “Tools” — “Compile ...” to compile this project.

Eac r -[ EBPrl @ 1 !
£E File Edit View Option Draw Parts
Dl=E e ] @2 2=

[Font:16 -] AlLIE=1=] Tl bl
= Windows AI
4: Fa

Off -line Simulation
Dovwnload ...

on-line Simulation \—

Project name : |C:tEBEOU\Pr0]ect\test1.epj

o ] e ot 0] ) ) S5

Compile file name : |C:\E85001Pr0]ect\test1.eob

—

e B i fem |4 |

EE:_;

Compile o

Close
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To download the project to the Touch 510, click on the Windows "Start" button, then click on the
"Program" button, then click on the "EasyBuilder" — “EasyManager” button. The following window will
be displayed. Choose the correct COM No. on your PC (Normally is COM1), “115200 bps”.

Connect the RS232 download cable (refer to section 4.4) between PC and Touch 500.

oC /\J Touch 500

Click on “Jump To RDS” first, if OK., you can see the screen of the Touch 500 will change and wait for
project download. Click on “Download” to start to download the MMI picture to the Touch 500.

EasvManager

[coM1 115200 bps -]

|Pr0]ect Download/Upload j

ICompIete Download."UpIoa(j

EasyBuilder

Simulator

DownlLoad %

UpLoad

Jump To RDS !L

Jump To Application

Jump To Touch Adjust

Exit

If downloading is OK, You may choose to click on “Jump To Application” or reset the Touch 510T , and
then connect another RS232 cable between Touch 510 and the 1-8xx7 (refer to section 4.4).

Now, you may touch each icon on the Touch 510 to test. Have a good luck !

Touch ] = P e e P
506L/506T RS232
H >
510T iy 0
) _-‘_‘_ i 18 T
COM1
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4.5: Access To Word & Integer Array Via Modbus

User can use the below functions to read/write word & integer arrays inside the 1ISaGRAF project. For
more information about these functions, please refer to Appendix A.4.

ARY N R Read one integer(4 byte, signed) from an integer array
ARY N W Write one integer(4 byte, signed) to an integer array
ARY W R Read one word(2 byte, signed) from an word array
ARY W W Write one word(2 byte, signed) to an word array

Word and integer arrays built in the 1-8xx7, I-7188EG, 1-7188XG, uPAC-7186EG, iPAC-8447/8847 &
Wincon-8xx7 controller occupy the same memory area, please use them carefully. Other softwares
(HMI, OPC server, ...) running on the PC can access to these word and integer arrays via Modbus
protocol. The valid network address for these arrays is from 5001 to 8072 for 1-8xx7, 1-7188EG &
1-7188XG, while 10,001 to 19,216 for the W-8xx7 and their relation is listed in below table.

For the 1-8xx7, I-7188EG, 1-7188XG, uPAC-7186EG, iPAC-8447/8847:

Network Address (Decimal) Word Array Integer Array
5001 (1,1) (1,1)
5002 (1,2)
5003 (1,3) (1,2)
5004 (1,4)
8071 (12,255) (6,256)
8072 (12,256)

For the W-8xx7:

Network Address (Decimal) Word Array Integer Array
10001 (1,1) (1,1)
10002 (1,2)
10003 (1,3) (1,2)
10004 (1,4)
19215 (36,255) (18,256)
19216 (36,256)

Note:

1. Network address 1 to 4095 for 1-8xx7, 1-7188EG/XG, uPAC-7186EG & iPAC-8447/8847, while
1 to 8191 for W-8xx7, can be defined by users, please refer to Section 4.1.

2. Modbus address in the physical transmission format is equal to Network address minus one (please
refer to Chapter 5). So the valid Modbus address for word & integer arrays is from 5000 to 8071 for
I-8xx7, 1-7188EG/XG, uPAC-7186EG and iPAC-8447/8847, and 10000 to 19215 for W-8xx7.
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