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How to Enable the Win-GRAF PAC as the Modbus TCP/UDP Master

to link ET-7000 1/0O Modules?
Click the link for more Win-GRAF FAQ

1.1. Enabling the Win-GRAF PAC as a Modbus TCP/UDP Master

Application Diagram:

Win-GRAF PAC
(Modbus TCP/UDP Master)

RS-408

LAN

.
XPAC  XP-8xx8-CE6

(Support Max. 100 Slave Devices)

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

ViewPAC VP-x2x8-CE7

ijport Max. 32 Slave Devicey

The Setting Steps:

Other
Modbus TCP Slave
Device

1. Click the tool icon “Open Fieldbus Configuration” to open the “I/O Drivers” window.

Ul Win-GRAF - Test D1
File Edit Wiew Insert Project Tool: Window Help

= AN R EEN A o Halwe AR BwaAl

Workspace 10 Orivers
i) Test 01 12 “F Mame | Type
----- d Exception programs || e {2} Global variables  #
£33 Programs g | RETAIN variables
o ) Main _] Main
- [ Wwatch [for debungi... - ? 2 pOnBadindex
8 Soft Scope g P2 pOnDivZero v
------- = Initial values ¥ £ >
------- !!& Binding Configuration [ I ame | Yalue
------- g Global defines &5
------- fay Wariables £ | &
....... B Types Build X
4 ¥ | Build Cross references Runtime Call stack Breakpoints Cigital sampling trace Frompt
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2. Click “Insert Configuration” icon in the left side of the “I/O Drivers” window, and then click “MODBUS
Master”, then click “OK” to enable a Modbus Master.

Note: One “Modbus Master” can set up multiple Ports (see the next step), can set as a Modbus
Master RTU/ASCII Port or a Modbus Master TCP/UDP Port or can set up not to enable the

setting.
10 Orivers
@ Mame | Value “F Mame | Type
55 ‘ {it Global variables

=l RETAIM variables
Add Configuration x|

ik
Chooze a configuration m
E OF. W
BT
H—e = MODBUS

& Y HMODELS Master
“ MODEUS Slave

3. Click the tool icon “Insert Master/Port” in the left side and open the setting window. Then, select the
“MODBUS on Ethernet” and set up the related items, and then click “OK”.

10 Drivers *
----- Marme | Walue

? Mame | Type
{2} Global variables  ~
TAIM variables

ain
E [InBadindex B
o nDivero v
Bl Address:  [192.168.1.100 | >
Mg " 4 | Walue
25 | Port: 502 \
15 | >

el TCF - Open MODBUS . |
UDP - MODBUS RTU
UDP - Open MODBUS

() serial MODBUS-RTU

Com,. port: I

e bk : After received an answer,
213 etween requests .

% q wait for 10 ms, and then
Delay (ms): |10 send the next request.

Try to reconnect after communication error

If not need the TCP/UDP Port
setting, check “Disabled”.

Manage diagnostic info for slaves
[D Disabled {do not open and manage this port)
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Address: Fill in the IP Address of the Modbus Slave device (e.g., “192.168.1.100”).
Port: TCP port Number of the Slave device.
Protocol: If as a Modbus TCP Master, select the “TCP — Open MODBUS”.
If as a Modbus UDP Master, choose the “UDP — Open MODBUS”.
Delay:  Fill in the delay time (e.g., 10 ms, can be 0 ~ 10000).

1.1.1. Read Al Data

1. Click the icon “Insert Slave/Data Block” in the left side to create a “Data Block”.

10 Drivers *

B FMODBLS Magter M arne | *alue
2 oo Open MODBLIS: 192.168.1.100:502 Mode Open MODELS

- Address 192.168.1.100
[i Port a0z
Feconnect after error

ik
E Slaves diagnostics

Delay between requests (ms] 10
Dizabled ]

2. In the “MODBUS Master Request” setting window, set up the following items, and then click “OK".
MODBUS Master Request m
Request .
Description: | ‘
= § In this example
Slave/Unit: 1 \ @

a. Slave/Unit:
MODBUS Request Fill in the Net-ID of the Slave device
| <2 Read Input Bits A (Usually is “1”).
| 23> Read Holding Registers =L @
| <4 > Read Input Registers o
_#En Mvikn simale sl kit

= b. MODBUS Request:

@ Data block Select “<4> Read Input Registers”.
Base address: |1 ‘

c. Base address:

Mb items: |4 ‘
1 | Default to start from 1.
Activation Nb items:
() Periodic: Elooo \ ms 11‘5000 J The Al numbers to read (here is 4).
O oncal {on error)
() 0On change

¥ It‘s not suitable for “Read” commend.

Misc.
@ Timeout: 1000 | ms

b trials: El ‘
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Note:

If want to change the “Base address”, please use mouse to right-click the “MODBUS Master”, and then

select “MODBUS Master Addresses” to change the value.

d. Activation: the sending way of Modbus Request.

10 Drivers

First walid MODBUS addresses

Input bits:
Coil biks:
Inpuk reqisters:

Holding reqgisters:

E EIHm MODE

MODBUE Master addresces

S Mazter

OF

1

UL

1

Periodic: Send request periodically. In this case, it
sends request every 1 Sec. “on error” means
that when an error occurs, the next sending
time (in this case, 15 seconds).

On call: It will send the request once when a
program calls it.

On change: It will send the request once when data is
changed.

e. Timeout:

Set up the max. time to wait for the response. If exceeds it, that means an error.

(For Modbus TCP/UDP, recommended: 1000 ~ 3000 ms; this example is 1000 ms)

3. Open the “Variables” window, set up the variables want to use.

<4> Read Input Registers
1

1

4

Periodic

1000

15000

1000

|

Workspace 10 Drivers *
e Test 2 I8 = Mg MODBUS Master Name | Value
| Exception programs 2 = Open MODBUS: 192.168.1.100:502 Request
- Programs L M=l <4> Read Input Registe : Slave/Unit
3] Main B K Address
I Watch (for debuggi... ok Nb Item
/88 Soft Scope B Tips: Activation
-j Initial values ¥ press “F1” key to see the setting ||| Peried (ms)
Q!& Binding Configuration method for MODBUS Master. Period on error
29 Global defines s Timeout [ms)
{2} Warables Number of trials
B Types \ B Description

Double click to open.

Please follow the table to set up 4 WORD (16 bit) variables.

Variable Name Data Type Dim. Description
Word_1~ Word_4 WORD -—- Used to read the Al data (16 bit)
Status DINT 5 Used to record the read/write status
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After setting up, it will show as the picture below (if not familiar with the method, refer the Win-GRAF
Getting Started Manual - Section 2.3.1).

¥ Name /| Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
Status DINT [0..4] ]
Word 1 WORD ]
Word 2 WORD ]
Word 3 WORD ]
Word_4 WORD ]

[ ¢ )}A 10 Drivers | Variables %

4. Inthe “I/O Drivers” window, drag the variables (“Word_1 ~ Word_4" and “Status”) from the
Variables area to the “Symbol” area of the Data Block.

Notice: This example shows “Status” is an Array variable. When drag it to the “Symbol” area, it will
become “Status[0] ~ Status[4]", please press “Delete” key to delete “Status[1] ~ [4]".

10 Drivers *

B = Mg MODBUS Master Name | Yalue ¥ Name ‘| Type | Dim.
2 - g Open MODBUS: 192.168.1.100:502 Request <4> Read Input Regis A | Status DINT [0..4]
). [#-*8 <4> Read Input Registers (1] [1..4] Slave/Unit 1 3 Word_1 WORD
B Address 1 #ll 7 Word_2 WORD
b | Symbol | Operation | Dffset | Mask | Storage ] Hgngeﬂ Word_3 WORD
@Data exchange 0 FFFF Default - - Word_4 WORD
O Word_1 Dataeschange 0 FFFF _ Defawk =~ ~ R S

Word_2 _ Dataeschange— — 8 — — FFFF  Default = ~
€ Word_3 <« Data exchange 0 FFFF Default Name KL I
B Word_4 Data exchange 0 FFFF Default

< ' >

|4 > | 10 Drivers ~ Variables

5. Set the “Operation” of the “Status[0]” to “Error report” (If reading data fails, its value is an “Error
Code”; when reading data OK, it will reset to “0”.)

Note: Press the “F1” key to view the setting descriptions for the Modbus Master. In the title of
“Status and command variables”, you can find the details about this commend and “Error
Code”.
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6. Select "Word_1 ~ Word_4” and click “Iterate property” to set up the “Offset” value (From: O; By: 1).

10 Drivers *
|8 Mg MODBUS Master Name | Value

: L 5% Open MODBUS: 192.168.1.100:502 Request <4> Read Input Reaqist... |
,,E B <4> Read Input Registers (1) [1..4] Slave/Unit 1
Address 1
| 5 Nb Item 4
Activation Periodic
g
B Period [ms) 1000
; Period on err... 15000
| €5 Timeout (ms) 1000
: Number of tri... 1
' Bt Description
E%n::ol Dperation | Offset | Mask | Storage T | Range
Stdtus[0] Error report 0 FFFF Default
° Word_1 Data exchange
Word_2 Data exchange
Wod3  Dalaeschange
Wordd4  Dataexchange Name : |
< L. | | Frorm: 1] E By: 1 5

¢ [ 10 Drivers - \ariables
Results

[ Ok, kl\[ Cancel ]

Now, we have finished the setting to read Al data. In the following section, we will describe how to
read/write the DI, DO, and Al data of the ET-7000 module. You can also refer the FAQ-009 to know the
configure way to read/write the DI, DO, Al and AO data.
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1.2. Connecting ET-7000 Series I/0 Module

ICP DAS ET-7000 is a series of I/O module supporting Modbus TCP Slave protocol. The Win-GRAF PAC can
enable the Modbus TCP Master to connect the ET-7000 modules. The maximum recommend the amount
of the connecting ET-7000 modules depends on the PAC model, such as the XP-8xx8-CE6 and WP-5238-
CE7, recommends a maximum of 200; the WP-8xx8, VP-22x8-CE7 and VP-42x8-CE7 is recommended that
no more than 32.

For more information about the ET-7000 series products, please visit the website:
http://www.icpdas.com/en/product/guide+Remote__ | O Module__and__Unit+Ethernet_ | O_ Modu
les+ET-7000_ET-7200

1.2.1. Use Internet Browser to Set the ET-7000 Modules

Before the first time using the ET-7000, you must set up the ET-7000 by using the Internet Browser.
When the ET-7000 shipping from the factory, the settings are: IP address = 192.168.255.1; Mask =
255.255.0.0. Please set the IP of your PC in the same network (e.g., set the IP to 192.168.255.100, Mask =
255.255.0.0), then open the browser (such as IE), and enter the IP of the ET-7000 to connect it.

Notice: The Dip Switch on the rear of the ET-7000 must stay in the “Normal” position.

{if PET-7018Z AO{51AR S 192.168.255.1 EEEHERE
BEHE -

vl e e e e R AN e - p ]
HiFE EFRE 0 TEEIER) -

Username: Admin
Password: Admin

(Case sensitive) EREEBO) (Q_Admm q
EEE): "'*;c***
V] sEiEHAIEER)
| @ || @w |
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Click “Configuration” > “Module 1/0 Settings” to set up the range of channels as below, and then click
“Submit”.

/,; PET-7000 Web page - Windows Internet Explorer

O~ emmmessy ] (4] [x 3
7 BROBE | @ PET-7000 Web page OG5 - B | o - @ED - REHO- IEO
i _—
ICP DAS s S -
—— -
http://wwww.icpdas.com EEE— ——
—
3 Main Menu Modbus Settings (Al Basic Setting)

{1 Overview

=3 Configuration l Range (40427) Enablgﬂ(oosgs?r)
= STWOTK SEettngs Cho [05] +/-2.5V b2 oFr C |oN @
- () Basic Setti chi [04] +/-1V v oFF | ONl‘i\
| Ch2 [OF] T/C K-type, -270°C ~ 1372°C v ofe " lon
: el Cch3 [OF] T/C K-type, -270°C ~ 1372°C v OFFC(“ON; 3 Setas ”'ON" to
: g :va?f;:):;ection S {031 3/2.5V X o  |on @ enable it.
{1 More Information Chs [05] +/-2.5V v oFf  |on ©
ché [05] +/-2.5V v orf © lon &
Cch7 [05] +/-2.5V v off C lon &
chs [05] +/-2.5V v orF C loN @ |
Chg [05] +/-2.5V v off T lon
Set “Al Data Format” — e
to ”ON" (Engineer)' Modbus Address Function Action
means: 00629 50/60 Hz rejection for Al OFF (‘ oN ?75 0=50/1=60 Hz (default=1)

Al Data Format Hex/1=Engineser (default=0)

+2.5:-25000 ~ +25000 |
+1 :-1000~ +1000 00632

258 :25.8 (OC) Submit

Users can set the ET-7018Z's "Al Data Format" to "ON" (Engineering) for more convenient usage.
For example:

Type Code Range Data Format Minimum Maximum
Engineering -10000 +10000
04 -1~+1V
2’s comp HEX 8000h 7FFFh
Engineering -25000 +25000
05 -25~+425V
2’s comp HEX 8000h 7FFFh
Type M Engineering -20000 +10000
18 Thermocouple ,
2200 ~ 100°C 2’s comp HEX 8000h 4000h

ICP DAS Co., Ltd. Technical Document




Classification Win-GRAF English FAQ-011
Author Eva Li Version [1.0.0 Date Jan. 2016 |Page 9/12

1.2.2. Restore/Open the Demo Project

This paper provides the following Win-GRAF demo projects, you can click the Win-GRAF menu bar "File"
> "Add Existing Project" > "From Zip" to restore/open/check the demo projects.

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

1. Click the tool icon “Open Fieldbus Configuration” to open the “I/O Drivers” window.

W= . Habeodei 5%a
Workspacs
. F Name
[ ¥Cephion programs ET7060_DI_0O BOOL
- Programs z I B ET7060_DI1_01 BOOL
3] Main E -8 <15> Wiite Coil Bits (1) [1..6] ET7060_DI_02 BOOL

I Watch [for debugaging)
¥ Soft Scope B

" Mg MODBUS Slave ET7060_DI 03 BOOL

ET7060 DI04  BOOL

= Initial values Request | Slave/Unit | Address | Nbltem | Activation | Peric ET7060_DI_05  BOOL —
i %3 Binding Configuration <25 Read Input Bits 1 1 g Periodic 50 ET7060_status  DINT

39 Global defines €9 <155 Wiite Cail Bits 1 1 3 OnChange 0 ET7060_RL 00 BOOL

fa} Variables ET7060_RL 01 BOOL

B Types _E* < > < | >

2. Double click “Open Modbus: IP:502” to open the “MODBUS Master Port” window.
Notice:
All demo projects in this chapter can enable the Win-GRAF PAC as a Modbus TCP Master. Fill in the
current IP address of your ET-7000, and set "Port" to "502” and "Protocol" to "TCP - Open Modbus".

MODBUS Master Port @

\|0K|

Port:

Protocol:

\ |
Ose

rial MODBUS-RTL Enter the current IP address
— of your ET-7000.

UDP - MODBUS RTU
UDP - Open MODBUS

Com. pork:

Delay between requests

Delay {ms): s

Try to reconnect after communication error
Manage diagnostic info For slaves

[ pisabled {do not open and manage this port)
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1.2.3.

Connecting the ET-7060 (6 DI, 6 Relay)

The ET-7060 is a 6 DI and 6 Relay channels Ethernet I/O module. The Win-GRAF demo project for this
section is "demo_ET7060.zip". Please refer Section 1.2.1 to set up the module channels using the

Internet Browser, and restore/open the demo project.

Demo Description:

This demo creates two Data Blocks, one is used to read 6 DI data, the other is used to write 6 DO data.
1. Double click the first Data Block (<2> Read Input Bits) to open the setting.

Workspace 10 Drivers *
) demo_ET7060 E = Mg MODBLUS Master ~
[~ Exception programs 2 [l 7% Open MODBUS: 192.168.1.128:502
[ Programs ] [EBR = } <2> Read Input Bits (1] [1..6] Ll
i : T \

- Etcsz:f[tfosr:i;t:ggmg] Symbol | Operation | Dffset | Mask | Storage
B Iritial vahues ﬁ ET7060_DI_00 Data exchange 0 FFFF Default A
%3 Binding Configuration Q ET7060_DI_01 Data exchange 1 FFFF Default
g Global defines & ET7060_DI_02 Data exchange 2 FFFF Default
a Variabl “~ ET7060_DI_03 Data exchange 3 FFFF Default
= T:::s = ge ET7060_DI_04 Data exchange 4 |FrFF

ET7060_DI_05 Data exchange 5 FFFE Default
: [ET?UBU_s!atus Error report 0 Default
< >

MODBUS Master Request

Note: (See the figure above)

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

Request
Description:

SlavefUnit:

“F Name | Type
ET7060_DI 00 BOOL #
ET7060_DI_01 BOOL
ET7060_DI 02  BOOL
ET7060_DI D3  BOOL
ET7060_DI_ 04  BOOL
ET7060 DI 05  BOOL
ET7060_status  DINT

ET/060_RL 00 BOOL
ET7060_RL 01 BOOL
ET7060_RL 02 BOOL
ET7060_RL 03 BOOL 2
(CT‘H?CF\ ne N4 D(\(\I)

MODEBUS Request

The Net-ID of the Slave Unit
(ET-7000) is fixed to "1".

[
|

\

| An Plmnd Tomu b Danickavs

Data block

Base address:

<13 Read Coil Bits
| <2 Read Input Bits

~
3> Read Holding R isters!

Read DI data

1

Start from the address 1

Read once every 50 ms. If an
error occurs, wait 5 s to send
the next commend.

If no responds in 500 ms, means error.

tb items: 6 to read 6 items.
Activation
[ () Perindic: |50 'ms 5000 | ]
| \
O On call .\ (oo error)
() On change
Misc.
Timeout: /500 ms
Mb trials: 1

ICP DAS Co., Ltd. Technical Document




Classification

Win-GRAF English FAQ-011

Author

Eva Li

Version

1.0.0 Date Jan. 2016

Page

11/12

2. Double click the second Data Block (<15> Write Coil Bits) to open the setting window.

Workspace
) demo_ET7060
[ [ Exception programs
CE | Programs
3] Main
—1-- 1 Watch (for debugaing)
B8 Soft Scope
=4 Initial values
%3 Binding Configuration
3 g Global defines
{a} Variables
B Types

B () om0

10 Drivers *

€

o] %

MODBUS Master Request m

Request
Description: | ‘
2Ry lLR: il \ The Net-ID of the Slave Unit
MODEUS Request (ET-7000) is fixed to "1".
| <5 Write sin_gle coil bit A

Data block '
Base address: B

i~

Write DO data.

Start from the address 1

Nb items: 6 N . .
S to write 6 items.

Activation

O periodic: l ‘ (ms|sooo |

) oncal ' {on error)_‘

(®)onchange @ . . .

Write data, if data is changed.

Misc,

Timeout: iSUU Q

Mb trials: *'1 | If no responds in 500 ms, means error.

- Mg MODBUS Master A ¥ Name | Type
g% Open MODBUS: 192.168.1.128:502 ET7060_DI_D2 BOOL
-8 <2> Read Input Bits (1) [1..6] ET7060_DI_03 BOOL
[ = <155 Wiite Coil Bits (1) [1..6] ET7060_DI_04 BOOL
Symbol | Operation Offset | Mask | Storage ET70s0_DI 05 BOOL
ET7060_RL_00 Data exchange 0 FFFF Default ET7060_status  DINT
ET7060_RL_01 Data exchange 1 FFFF Defaul ET7060_RL 00 BOOL
ET7060_RL_02 Data exchange 2 FFFE Defaul ET7060_RL_0O1 BOOL L
| % ET7060_RL_03 Data exchange 3 FFFF Defaul ET7060_RL 02  BOOL
ET7060_RL_05 Data exchange 5 FFFF Default = %,
| g F'I7I?ﬁﬂ Rl NA F!f')ﬁl> el
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1.2.4. Connecting the ET-7018Z (10 Al)

The ET-7018Z is an 10 Al channels Ethernet I/O module. The Win-GRAF demo project for this section is
"demo_ ET7018z.zip". Please refer Section 1.2.1 to set up the module channels using the Internet
Browser, and restore/open the demo project.

Demo Description:
This demo creates one Data Block to read 10 Al data.

1. Double click the first Data Block (<4> Read Input Registers) to open the setting window.

Workspace 10 Drivers
) demo_ET7018z B = Mg MODBUS Master AT Name | Type
[+]-- [ Exception programs 2 [l 75z Open MODBUS: 192.168.255.1:502 Minutel DINT o
-~ Programs g BB = <4> Read Input Registers (1] [1..10] s Secondl DINT
3] Main C - ET7018z_Al_ DD INT
1Bl Watch (for debuigging) || Gl Symbaol | Operation . | Offset | Mask | Storage ET7018z AL D1 INT
ET7018z_al_00 Data exchange 0 FFFF Default
&8 Soft Scope B ET7018z_Al 02 INT
- ET7018z_Al_01 Data exchange 1 FFFF Default =,
= Initial values ET7018z_AI03 INT
o A . Q ET7018z_aAl_02 Data exchange 2 FFFF Default =
%4 Binding Configuration ET7018z_Al 04 INT
v : .. ET7018z_Al_03 Data exchange 3 FFFF Default =
3 g Global defines é5 ET7018z_AI_05 INT
3 ~ ET7018z_41_04 Data exchange 4 FFFF Default
{a} Variables ET7018z Al 06 INT
B+ ET7018z_al_05 Data exchange 5 FFFF Default i)
B Types ET7018z_Al 07 INT
ET7018z_al_06 Data exchange B FFFF Default ET7018 = Al_UB INT
ET7018z_aAl_07 Data exchange 7 FFFF Default 2o
ET7018z_al_08 Data exchange 8 FFFF Default i
ET70182 41 09 Data exchange 3 JFFFF EAdii0z stdins DI
[ ET7018z_status Error report 0 Default
Name | Value ]
<
MODBUS Master Request %
Note: (See the figure above)
“" 7 [ aY ~ OK
1.The “Offset” value starts at “0” and Description: | ‘
. . e
the Modbus address of variable is n >
Slave/Unit: 5 _ :
equal to the “Offset” value plus 1 L % TheNet-ID off thj Slal\l/e"Unlt
ET-7000) is fixed to "1".
(Base address). MODBUS Reguest ( )
| <2 Read Input Bits Al
<3 > Read Holding Reqisters n

2.1f you set the “Operation” as \

"Error report”, the “Offset” value L o€ thivibn cinala coil kit

Read DI data
for the mapping variable Data block
. 177 Y - :1 7
(Date Type: DINT) must set to “0”. Base address: | L\ Start from the address 1
Nb items: 10 t d10it .
3.If Al range is -32768 ~ 32767, ' o | 7] toread10items

please declare the data type as Activation
"INT" for the variable. [ © eriodic: 550 |ms |sooo | ]
() On cal S
O 0n change Read once every 50 ms.
Misc. ) If error occurs, wait 5 s to
Timeout: /500 'ms | send the next commend.
b trials: '1

If no responds in 500 ms, means error.
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