Chapter 5 Modbus Master: connecting to Modbus Slave Devices

This chapter lists the way to enable the Win-GRAF PAC as a Modbus Master to connect Modbus
RTU/ASCII Slave or Modbus TCP/UDP Slave devices. If you want to use one XV board in the WP-5xx8-CE7,
refer to Section 5.1.6 to Section 5.1.11.

5.1 Enabling the Win-GRAF PAC as a Modbus RTU/ASCII Master
(1/0 & XV-board)

Application Diagram:

Win-GRAF PAC (Recommend to connect
(Modbus RTU/ASCII Master) | Max. 32 devices/port) g,

(Max. 32 Ports)

i-8142iW/
i-8144iW

XPAC XP-8xx8-CE6 Modbus RTU/ASCII

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

)ViewPAc VP-x2x8-CE7 (one to one) | — -

Modbus RTU/ASCII
Slave Device

=

RS-422/485 Modules
i-8142iW (2-ports)
\i-8144iw (4-ports) /

(Check P1-1 to view all PAC models)

Follow these steps:
1. Mouse click the “Open Fieldbus Configuration” tool button to open “lO Drivers” window.
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2. Click the “Insert Configuration” button on the left of the “l1O Drivers” window, then click the
“MODBUS Master” and “OK” to enable the Modbus Master setting.

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

Marne | Walue

Add Confignration

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

25 MODELUS Master
i MODBUS Slave

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

1O Drivers *

Ly FAODEUS b aster Mame | Yalue I Mame | Type
{2} Glaobal variahles
MODBUS Master Port = RETAIN variables
[] Main
oK
(O MODBUS on Ethernet -‘ %a pOnBadindex
H Address: | ‘ [ cancel B 78 pOnDivZero v
g | Port: & | :/
Mo Protocol: o anme | Walue
€ :
1 Fy | &

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

Com, port: {COMZ:%DO,N,S,I ‘ |

After receiving the respond, waiting for

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

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

to use this COM Port setting.

v|Manage diagnostic info for slaves

[Ipisabled (do not open and manage this port)

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

E B MODEBUS b azter MName | Walue

2 - N Mode RTL

= Address COMZ9E00,M.8.1

% Part a02

3 Reconnect after emar

B Slaves diagnostics
Delay between requestz [mz] 10

g Dizabled ]
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This table lists five data blocks, and each data block stands for one Modbus Master Request.

Item | Function Code Modbus Request Description
1 2 Read Input-bits Read DI data
2 5 Write single coil-bit Write DO data
3 4 Read Input Registers Read Al data
4 6 Write single holding register | Write one AO data (16-bit)
5 16 Write Holding Registers Write multiple AO data (16/32 bits)

Note: If you want to disable the Modbus RTU/ASCII Master port while the program is running, refer to
Section 5.1.13 to use the “MBRTU_M_disable” function.

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

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

SlavejUnit: |1 @ b. MODBUS Request:

Select “<2> Read Input Bits” option.

MODEUS Request
SRR = c. Base address:
| €1 > Read Coil Bits A e
| <2 Read Input Bits o Start from “1” by default.
Toin e b Nb items:
@ Sata blodk | The number of DI signals to read.
Basa adkirmce: 1 ‘ (In this case, the number is “16").
b items: 16 Note:
@ = If you want to change the “Base address”,
Activation ' right-click the “MODBUS Master” and
©periodic: 2000 R 1200 | then select the “MODBUS Master
O on cal ey

+— . . Addresses” to modify the value.
O 0on change This option can not apply Y

1O Drivers

Misc. to the "Read" request. e
@ ‘ EIER] 006U Master
Timeout: |250 ms -
Mb trials: ‘1 HMODEUS Master addresses
= First walid MODEJS addresses
d. Activation: The way to send the Modbus request. Input bits: 1
Periodic: Sending the request periodically. ol bits: 1
(In this case, to send once every two seconds.) Input registers: |1
“on error” means the next sending time when Holding recietere:
Holding registers: |1
an exception occurred (e.g., 15 seconds).
On call: The request is activated when a program call
to send it

On change: In case of a write request, means that the request is activated each time any variable
changed.
e. Timeout: Set a timeout value. (When time-out occurred, it will show the defined error code.)
(The recommended value for the Modbus RTU/ASCII device is 200 to 1000 ms. E.g., 250 ms)
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2. Next, open the “Variables” window and then declare variables that are available for the program.

 trivers

) Test_01 B © Mg MODBUS Master Name | Value
[+ Exception programs a2 g RTU: COM2:9600,N,8.1 Request <2> Read Input Bits
|1 Programs 3 [_ “B <2> Read Input Bits (1) [1..16] || Slave/Unit 1
T Main E K Address 1
[ Watch (for debuggi... ||~ _. Nb ltem 16
B8 Soft Scope E Tips: ] ] Activation Periodic
=3 Initial values Press “F1” key to view the details |pgiogmsg 2000
%3 Binding Configuration 4| on the MODBUS Master settings.  |Period oneror 15000
39 Global defines 3 Timeout [ms) 250
AR Y ariables Number of trials 1
=, R B Description
Double click it to open the window. | Operation | Offset I Mask
114 >

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

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

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

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

4. Next, select “Offset” field from “Boo_01" to “Boo_16" and then click the “Iterate Property” button
on the left side to set the “Offset” value (From: “0” ; By: “1”, refer to Section 3.1 — Step8).
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5. Inthe “Operation” field, set the “Status[0]” as “Error report” which means the return value is an

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

10 Drivers *

Bl & Mg MODBUS Master Name | Yalue T MName | Type
2 = RTU: COM2:9600,M,8.1 Request <2> Read Input Bits -~ Bool_01 BOOL ™
‘B (-8 <2> Read Input Bits [11[1..16] }Iave/Unit 1 = Bool 02 BOOL
. Adde 1 > Bool 03 BOOL
f——" Symbol | Operation | Dffset | Mask | Storage | Range (Lt Bool_04 BOOL
B Bool_01 Data exchange 0 FFFF  Default Bool_05 BOOL
g Bool_02 Data exchange FFFF Default Bool_ﬂ@ 7 BOOL
Bool 03 Data exchange FFFF Default Boc-l_‘U? BOOL
&5 Bool 04 Data exchange FFFF Default === i Bool 08 BOOL
Bool_05 <« Data exchange _ _ £ FEFE — Defaut = — ~ Bool 039 BooL |
NS Bool_06 Data exchange FFFF Default Bool_10 BOOL
- Bool 07 Data exchange = FFFF Default Bool_11 BOOL
ool _08 Data exchange FFFF Default Bool 12 BOOL
PR 00N Data exchange FFFF Default Bool_13 BOOL
cool_10 Data exchange 9 FFFF  Default Bool_14 BOOL
Bool_11 Data exchange 0 FFFF Default Bool_15 BOOL
Bool_12 Dataexchange FFFF Default Bool_16 BOOL
Bool 13 Data exchange FFFF  Default Status DINT v
Bool_14 Data exchange FFFF Default G0 ] (%
Bool15 Dataexchange EEFF __ Defa
Bool 16 Data exchange FFF!
Status[0] Data exchange 0 FFFF Defal
p Mame 4 |
é 10 Privers| The “Offset” must be “0” when Fram: By: 1 v
selecting the“Error report”. Flesults
BoclVi6 =
Status{0] n | Data exchange
E O e ST
£ 0 r-gaing request
4 » | 10 Drivers - ‘ariat| 2UCCEss counter
. Fail counter
Build Retry counter
Command [one shat]
Command [enable]
Rezet counters
[ ok l [ Cancel

You can also press “F1” in this “10 Drivers” window to view details on Modbus Master Configuration.

Error Code Description Error Code Description
0 The communication is OK. 8 Data Parity Error.
1 MODBUS function not supported. 10 Invalid gateway path.
2 Invalid MODBUS address. 11 Gateway target failed.
3 Invalid MODBUS value. 128 Communication timeout.
4 MODBUS Server failure. 129 Bad CRC16.
6 Server is busy. 130 RS-232 communication error.
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5.1.2 Werite DO Data

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

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

MODBUS Master Request X [—_— example

Request , a. Slave/Unit:
ST .
Lescription \_ : ’ Enter the Net-ID of the Slave device.
SlaveUnit: 2 i@ (e.g., the Net-ID is “2”).
e b. MODBUS Requ.est:. .
R = @ Select “<5> Write single coil bit”.

4 <4 > Read Input Registers —
| <52 Write single coil bit o

c. Base address:

Log o Whvibn cimoln bl vomickow | Start from “1” by default.

Data block A )
@ Base address: il

Nb items: ( ‘

Activation

() Perindic: \l

) on call
() On change

Misc.

@ Timeout: 2250

E— RTU/ASCII device is 200 to 1000 ms.

Mb trials: i 1

(See Section 5.1.1 to change it.)
’ d. On call:
1 The request is activated when a
program call to send it
(See Section 5.1.1 for details)

‘ " ’ ‘ e. Timeout: Set a timeout value.
{oaerar) When time-out occurred, it will show

the defined error code. (The
‘ e recommended value for the Modbus

’ In this case the value is 250 ms.)

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

Workspace 10 Drivers *
) Test_01 E - Mg MODBUS Master Name | Yalue
[+ Exception programs 2 g RTU: COM2:9600,N,8.1 Request <5> Write single coil bit
|- Programs ] 1B <2> Read Input Bits (1] [1..16] Slave/Unit 2
35 v | (T o

I+ Watch (for debuggi...

&8 Soft Scope
=4 Initial values

Nb Item 1
Activation On Call

Tips: Period (is) 0

L m
d
%4 Binding Configuration r Press “F1” key to view the details | peiodoneror 0

39 Global defines

) Wariables
B Types \

&5 on the MODBUS Master settings. || Timeout (ms) 250
Number of trials 1

B Description

Double click it to open the window.

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

Variable name

Data type | Description

DO 0

BOOL Used to Write digital output data.

Act O

II’

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

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

" Name | Type | D.T | Attib. | Syb. | Initvalue | User.. | Tag | Description
DO0 BOOL ] A
Act_D BOOL ] v

\ >

< >| |0 Drivers | Variables < B
3. Inthe “IO Drivers” window, drag variables - “DO_0", “Act_0” and “Status” (that created in the
Section 5.1.1) from the Variables Area to the Symbol Area in the second data block.

Note: The “Status” is an array variable. When you drag “Status” into the Symbol Area, it will show
“Status[0]” to “Status[4]", simply press “Del” key to delete “Status[0]” and “Status[2] to [4]".

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

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

10 Drivers * VX
8l = Mg MODBUS Master Name | Value T Name | Type | Dim. | Att
2 5% RTU: COM2:9600,N,8,1 Request <5> Wiite single coil bit | Bool_11 BOOL »
3 (-8 <2> Read Input Bits (1) [1..16] Slave/Unit 2 Bool_12 BOOL
B =8 e single coil b Address 1 ‘ Bool_13  BOOL
S Nb Item 1 ‘ Bool_14 BOOL
g Activation On Call _ Bool_15 BOOL
Period (ms) 0 ‘ Bool_16  BOOL
5 Periodoneror 0 ‘ Status DINT  [0.4] |
&b Timeout (ms) 250 ‘ DO 0O e BOOL
Number of trials 1 ‘ Act O /I BOOL v
NS Description ‘ <l gl 3
= Symbol | Dperation | Dffset | Mask | Storage - Fan Name | Walue
Status[1] Error report 0 _ EREF - —Defal— ~
po0 € DFsedhangs 0 FFFF Defaul
[ Act D Command (one shot) |0 FFFF  Default
¢ D ata exchange A >
Error report —

|4 | 10 Drivers < Varial £ report [Set arly]

On-going request
Success counter
Fail counter

A ety counter

Command [ane shat]
Command [enable]

Reset counters

Slave: last errar

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

Claua l=eb rasal Asba sb=ram il
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5.1.3 Read Al Data

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

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

MODBUS Master Request @ In this example

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

(e.g., the Net-ID is “3”).

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

o

d. Base address:
Start from “1” by default.
(See Section 5.1.1 to change it.)
Nb items:
The number of Al signals to write.
(In this case, the number is “10”).

e

d. Periodic: (See Section 5.1.1)

Sending the request periodically.
(In this case, to send once per second.)

“on error” means the next sending

P
Description: l :
SlavefUnit: 3 \ @
MODBUS Request
| <2 Read Input Bits Al
| <3> Read Holding Registers = @
}‘ %4> Read Input Reqisters v
_AE e Mk mimale el bk —!
Data block _
<°> Base address: il ’
b items: 10 1
Activation
(d © periodic: 1000 (ms 15000 |
80n call {on error)
©On change @———— . .
This option can not apply
i ; to the "Read" request.
<€> Timeout: 1250 | ms
Nb trials: il ’

e. Timeout: Set a timeout value.

time when an exception occurred
(e.g., 15 seconds).

When time-out occurred, it will show the defined error code. (The recommended value for the
Modbus RTU/ASCII device is 200 to 1000 ms. In this case the value is 250 ms.)

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

Workspace O Drivers
) Test 01 E = Mg MODBUS Master Mame | Value
-l Exception programs a2 g RTU: COM2:9600,N,8.1 Request <4> Read Input Registers
[=}-- [ Programs o "B <2> Read Input Bits (1) [1..16] Slave/Unit 3
= Main E B <5> Write single coil bit (2) [1..1] Address 1
1 Watch [for debuagi... o =1 <4> Read Input Reaiste 1l | Nb Item 10
B8 Soft Scope E K Activation Periodic
=4 Initial values e . Period [ms) 1000
%4 Binding Configuration = Tips: Period onerror 15000
$g Global defines & Press “F1” key to view the details | Tineout (ms) 250
0} Variables on the MODBUS Master settings. | Number of trials 1
B Types \ B | Description

Double-click it to open this window.

Follow the table below to add six Word (16-bit), one Double integer (32-bit) and one Real (32-bit)

variables. (Refer to Section 2.3.1 for declaring variables).
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Variable name Data type | Description
Word_1 to Word_6 WORD Used to Read Al data (16-bit).
Long_1 DINT Used to Read Al data (32-bit).
Real_1 REAL Used to Read Al data (32-bit).

Refer to Appendix A for details on data type and ranges. After completing the settings, the defined

variables show as below:

¥ MName | Type | D.T | Attib. | Syb. | Initvalue | User... | Tag | Description
Long_1 DINT O A
Word_1 WORD Ol
Word_2 WORD ]
Word_3 WORD Ol
Word_4 WORD O
Word 5 WORD O] =
Word B WORD ]
Real_1 REAL Ol -
>

(€ »| 10Diivers | Variables <

3.

In the “IO Drivers” window, drag variables

- “Word_1 to Word_6", “Long_1", “Real_1" and “Status”

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

an error code when a read error occurs, or reset it to “0” when a read request is successful).

Set the “Operation” field of the “Status[2]” as “Error report” (that means this variable will be set to

Press the “F1” key to view the description of the Modbus Master Configuration and move to the title

“Status and command variables” to know related commands and error codes.

their “Storage” column as “DWORD (Low — High)”.

10 Drivers *

Both the “Long_1"” and the “Real_1" are 32-bit variables and require two Modbus addresses. So, set

Bl & Mg MODBUS Master Name | Yalue ¥ MName | Type | Dimn.
a2 [ RTU: COM2:9600,N,81 Request <4> Read Input Reais... DO 0O BOOL ad
] B <2> Read Input Bits (1) [1..16]]| Slave/Unit 3 Long_1 DINT
g C1- B <5> Wiite single coil bit (2] [1..]] Address 1 Real 1 REAL
s &) =l <45 Read Input Registers (3] [ | EEENED 10 Status DINT [C
i Activation Periodic Word_1 WORD
e Period [ms) 1000 Word_2 WORD
Period on err... 15000 Word_3 WORD
&b Timeout (ms] 250 Word_4 WORD
Number of tri... 1 Word_5, WORD
_E* Description e Waord B WORD -
Symbol | Dperation | Dffset | Mask | Storage - LI~ - E# ﬁilAlN RIS be
Word_4 Data exchange 0 FFFF Default - | < \ 5|
Word_5 Data exchange 0 _ _FEFF— — Brefault e S p
———————— Name | Value
Word_B Data exchange 0 FFFF Default
Long_1 Data exchange 0 FFFF DWORD (Low - High)
Real 1 Data exchange 0 FFFF DWORD [Low - High]
[ Status([2] Error report ]J FFFF Default ° ;;
< ‘ ?
|4 %] 10 Drivers  Varisbles G -
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6. As the figure below, select the "Word_1" to “Word_6" and then click “Iterate property” to set their
Offset value (From: 0 ; By: 1).

| Dperation | Offset | Mask | Storage I
Data exchange
Data exchange
Data exchange
Data exchange
Data exchange

FF

M arne

Frarm: Buy: 1 E

Reszults

T ESTY SR SE T T

<>| 10 Drivers ~ ‘fariables i

[ Ok K]\[ Cancel ]

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

Symbol | Dperation | Dffset | Mask | Storage

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

Word_B Data exchange 5 FFFF Default

Long_1 Data exchange 3 AEFEE_IBWDRD (Law - High)
Real_1 Data exchange 8 3 w : ‘ WORD (Low - High)
Status[2] Error report 0 EL Dcpondt v
< | press “Enter” >

4 »| 10 Drivers < Variables
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5.1.4 Write AO Data (16-bit)
1. Using the same way in the Section 5.1 - Step 4 to create the 4th data block and completing all the
following settings in the “MODBUS Master Request” window, and then click “OK".

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

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

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

MODEUS Request
[<4> Read Input Registers = “<6> Write single holding register”.
| <5 Write single coil bit = c. Base address:
<6> Wite single holding register o o
AAEn Wvibn il Dike ==} Start from “1” by default.
Data block (See Section 5.1.1 to change it.)
@Base address: ;1 d. On change: In case of a write request,
Nb items: | means that the request is activated
‘ ' each time any variable changed.
fclivation PE— B (See Section 5.1.1 for derails.)
O periodic: | | ms ’0 ‘ . .
= L | e. Timeout: Set a timeout value.
O oncal {on error) . .
® 0n change When time-out occurred, it will show
o the defined error code. (The
@nmeout- 250 |ms recommended value for the Modbus
7 = RTU/ASCII device is 200 to 1000 ms. In
Mb trials: 11

B this case the value is 250 ms.)

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

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

Double-click it to open this window.

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

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

Variables VX
T Name | Type [ D.7 | Attrib. | Syb. | Initvalue | User... | Tag | Description
Word_Write_1 WORD ] =
< 1 >

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

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

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

10 Drivers *
1B =-Mg MODBUS Master Name | Walue T Name T | Type
L [} RTU: COM2:9600,N,8,1 Request <B> Write single holdi... C1 {2} Global variables ~
‘B (B <2> Read Input Bits (1) [1..16] Slave/Unit 3 Word Write 1 WORD _
& “B <5> Wiite single coil bit (2] [1..1] Address 1 VWord_b YYURD L
= (B <4> Read Input Registers (31[1.10]__|| Nb Item 1 | Word 5 WORD
it -8 K gle hold g Activation (On Change ‘ VWord 4 WORD
¥e Period(ms) 0 Word_3 WORD
= Period oner.. 0 Word_2 WORD
€5 Timeout (ms] 250 ‘ Word 1 WORD
— Number of tri... 1 + Status DINT
¢ — H° v
Description -1 ”“"" 1 LAL=1) ==
| - b | i TR g
= Symbol J_Upefation | Offset | Mask | Storage. — — =~ " | Range (Ld| Name | Value ]
Word_Write_1  Dataexchange. — 0~ — FFFF~  Default ‘
Status[3] Error report IU FFFF Default
< ' >

f( ] >]M 10 Drivers -';)‘a-liayg-s:fu
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5.1.5 Write AO Data (32-bit)

1. Using the same way in the Section 5.1 - Step 4 to create the 5th data block and completing all the
following settings in the “MODBUS Master Request” window, and then click “OK".

MODBUS Master Request

In this example

Request a. Slave/Unit:
Description: | l Enter the Net-ID of the Slave device.
— C
Slave/Unit: 4 7\@ = (e.g., the Net-ID is “4”).
MODBUS Request b. MODBUS Request:

| <63 Write sihgle holding register A~
| 2153 Write Coil Bits

Select “<16> Write Holding Registers”.

]‘ <163 Write Holding Reaisters 3 c. Base address:
Start from “1” by default.
Data block 4 . .
Base adidrass 111 ’ (Refer to Section 5.1.1 to change it.)
: : Nb items:
Nb items: |2 W - . .
‘ | The number of AO signals to write.
Activation . ) (In this case, the number is “2”
Oeeriodic: | m=alo B because the REAL type requires two
Qoneal {on error) Modbus address).
(%) On change
Mizc. d. On change: In case of a write request,
Timeout: 1250 | ms means that the request is activated
, — each time any variable changed.
b trials: 1 ’

(Refer to Section 5.1.1 for details)

e. Timeout: Set a timeout value.
When time-out occurred, it will show the defined error code. (The recommended value for the
Modbus RTU/ASCII device is 200 to 1000 ms. In this case the value is 250 ms.)

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

Workspace 10 Drivers *
2 Test_01 [§ © Mp MODBUS Master Name | Value
[ Exception programs Lk g RTU: COM2:9600,M,8.1 Request <16> Wiite Holding R...
[ Programs 3 F-*B <2> Read Input Bits (1) [1..16] Slave/Unit 4
T Main B -8 <5 Write single coil bit (2] [1..1] Address 1
[ Watch (for debuggi... | @ “B <4> Read Input Registers (3] [1..10] Nb Item 2
B8 Soft Scope E H-*B <B> Write single holding register (3] [1..1]| Activation On Change
= Initial values §=1<16 e Holding Registers (4 Period [ms) 0
%4 Binding Configuration = K Period onemror
2 g Global defines €5 ] Timeout [ms) 250
{a} Variable Tips: Number of trials 1
B Types \ g Press “F1” key to view the details | pescription
on the MODBUS Master settings.

Double-click it to
open this window.
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Declaring a "Real" variable.
(Refer to Appendix A for details on data type and ranges ; refer to Section 2.3.1 for operations).

Variable name Data type | Description
Real_Write_1 REAL Used to write AO data (32-bit).

After completing the setting, the defined variable shows as below:

Variables WX
7 Name | Type [ D.5 | Attrib, | Syb. | Initvalue | User.. | Tag | Description
Real_\Write_1 REAL ] -
| >

(4 »| 10Drivers | Variables

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

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

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

10 Drivers *

gl = Mg MODBUS Master Name | Value ¥ Name /| Type
g RTU: COM2:9600,N,8.1 Request <165 White Holding R... | Bool_15 BOOL ~
] (-8 <2> Read Input Bits (1] [1..16] Slave/Unit 4 Bool_16 BOOL
8 B <5 Wite single coil bit (2) [1..1] Address 1 Do 0O BOOL
A 1 *B <4> Read Input Registers (3) [1..10] Nb Item 2 Long_1 DINT
g "B <B> Wiite single holding register (3] [1..1] | Activation On Change Real 1 REAL
[ Eg = | < 16> ‘Write Holding Registers (4] [1..2] Period [ms) 0 ; Real Write_1 REAL 3
= Periodoner... 0 Status DINT
e Timeout (ms) 250 L Word_ WORD
Number of tri... 1 i Word_2 WORD
B Description PR - AL SAICAREY =
=" || R
Symbol /| Dperation | Offset | Mask— }—Stﬁra’g; = | Range (Lo Name | Yalue |
Real_Write_1 < DatE erchange . 0 FFFF l DWORD [Low - High) l ‘
Status[4] Error report l 0 FFFF
< \ el

(4 % 10 Drivers  Variables.
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5.1.6 How to use the XV Board?
The XV board belongs to the Modbus Slave I/0O board. Before using the 1/0 board, users must plug it into
the WP-5xx8-CE7, and then enable the WP-5xx8-CE7 as a Modbus Master (refer to Section 5.1).

Visit the XV board Selection Guide page to get more details:
www.icpdas.com/root/product/solutions/hmi touch monitor/touchpad/xv-board selection.html

All the Win-GRAF demo projects listed in the following table can be found on the CD-ROM. Refer to
Chapter 12, click the Win-GARF menu bar "File" > "Add Existing Project" > "From Zip" to restore the
demo project and to view the details. (CD-ROM:\Napdos\Win-GRAF\demo-project\)

Demo File Name Description
XV107, XV107A | demo_XV107.zip Read 8 DI, Write 8 DO
XV110 demo_XV110.zip Read 16 DI
XV111, XV111A | demo_XV111.zip Read 16 DO, Read 1 DO
XV116 demo_XV116.zip Read 5 DI, Write 6 DO
XVv308_1 demo_XV308_1.zip 1. Read 8 Al, Read 8 DI
XVv308_2 demo_XV308_2.zip 2. Read 8 Al, Write 8 DO
XV308_3 demo_XV308_3.zip 3. Read 8 Al, Write 4 DO, Read 4 DI
XV310 demo_XV310.zip Read 4 Al, Write 4 DO, Read 4 DI, Write 4 AO

Common setting:
1. Mouse click the “Open Fieldbus Configuration” tool button to open the “I/O Drivers” window.

- [B)X]

7 Win-GRAF - demo_X¥107
File Edit View Insert Project Tools Window Help

Ea = e s € @By %A

Workspace 10 Drivers *

-3 demo_XV107 I8 = Mg MODBUS Master T Name | Type
(-1 Exception programs & SER-4 ATU: COMO:115200,N.8.1 A107_DIL00 BOOL
-4 Programs i “1-*B <2> Read Input Bits (1) [1..8] X107_DIL01 BOOL

] Main 8 -8 <15 Wiite Coil Bits (1) [1..8] WANZ DI N2 ROOL
(51 [ Watch [for debugging) || Mg MODBUS Slave MODBUS Master Port @
&8 Soft Scope Bk
=4 Initial values Request | Slave/Unit | A - "
%3 Binding Configuration <2> Read Input Bits 1 1 O MODEUS on Ethernet 2 I
39 Global defines @5 <15> wiite Coil Bits 1 1 Addecs: | ‘
{2} Variables = ] [
B Types BH & Port; :
Build - If using it as the Modbus {

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

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

Com. port: iCOMO:llSZUD,N,S,l

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

If you want to use the Al/AO channel of the XV Board (e.g., XV308, XV310) in the WP-5xx8-CE7. First,
stop the Win-GRAF driver on the PAC and then configure each Al/AO channel by using
"DCON_Utility_Pro_CE_200.exe".

Using the WP-5238-CE7 as an example:
1. Click the "Win_GRAF_WP_5238" (or the small icon on the taskbar) to open the Win-GRAF driver
window, and then click the "End Driver" button.

B #

My Device RegEdit

5 -
,

Internet  taskmanager
Explorer

WR-S232 driver Wersion 1.01 , Jul. 16,2014

This product is licensed.

Project name : demo_xXY110 , YMDE size : 303922

Microsoft
WordPad

7 Elapsed time : 0. 0: 0:19
o
My
Documents

K

PAC_Utility

Stop the Win-GRAF driver

&start |V virtual e |

1

2. Click "My Device" on the desktop and then get into the path "\System_Disk\Tools\dcon_utility_pro'
to run the "DCON_Utility_Pro_CE_200.exe".

Fle Edit view Go Favorites | || @] ||| x| = -] ||E
-~

I]]ﬂgldrES WSystern_Disk\Toolsvdoon_utility_pro

v auto_config — crnd_config i language
—log_report — rermote_config i system
(CE7_PlatformBase_arm.dl CrdParser. dl Cornmulo.di
P DCOMN_Utility_Pra_CE_200, exe JEESR e B=Re| PACHNET i
latform.d . Protocol.di Utility. ol

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

DCON Utility Pro fr CE7 arm(wPl) -
OmaEEEE
Start Address |O_:| End Address |1—| OM Port Optio X

1D |Addr... [Baud Rate [ checks... [Format]st] COM Port Timeout
|COMO[Backplane] Ii 200 ms

[Baud Rate I Protocol IChecksu

@® M3, ONSE,2 OES1 00,81

q ‘ OK *\ ‘ Cancel |
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4. After clicking the Search button, the XV Board (e.g., XV308) will show in the window. Then, double
click this item to get into the setting window.

DCON Utility Pro 2.0.0.0 for CE7 arm{WP5231)

oL ol =1fsal 5

Start Address D End Address 1
0 ! Aclr !R

XV308 1[th] 115200 Disable N,8,1

7]

=4 I Deccrintion
1 o

[Modbus RTUJS*AI + 8 Uni ]

Double-click

v

4] |
L] ]
COM:O[N,8,1] || Address: 1[01h] || Baud Rate: 115200 || Checksum:Disable

5. Inthe "Configuration" tab, set the "Data Format" as "Engineering Format" (recommended setting),
set the "Fast Mode" as "Fast Mode" and uncheck the "Reverse DI State (INIT*)".

XV308 Firmware[A102]

(| configuration Bat/ar alarm | Dogalarm | HostwoT | o1 | about]

Protocol@IT*)  [odous Ry []

Address
Baud Rate(IMIT™*)
Parity (INIT*

ChecksumiIMIT* )

1 E 01H

115200 =
|8, 1-Mone Parity |2
|Disable EI

Data Format
Fast Mode

|Engineering FDrI‘TEI
|Fast MMode EI

Response Delay

o

[ Reverse DI State (INIT*}:

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

Xv308 Firmware[A102]

Ofalarm | Host woT | D1 | about |
High Alarm Limit  Low alarm Limit  Alarm Mode
CH:gn 00003 [-000.003]  [fos]+/- 10 v [=][10 | |10 | |pisable [=]
CH:p1 00004 [00.0040] ool +~-5v [+ | |5 | |pisable [+]
cHigz 00052 [-00.0052]  [[os]+~25v []z25 NEE | |pisable [=]
CH:gz 00011 [-00.0011] [mal+-1v [=]1 | |1 | |pisable [+]
CH:D4 -00022 [-000.022] [[0D] +¢- 20 mi[x] 20 | |20 | |pisable [+]
cHips 00005 [-000.005]  ios]+/- 10 v [][10 | |10 | |pisable [+]
CH:p6 00006 [-000.006]  [o&]+~ 10V [w][10 | |10 | |pisable [+]
CH:gy 00001 [000.001]  [foa] +- 10 v []/10 | |10 | |pisable [=]
XVv308:
Type Code Range Data Format Minimum Maximum
Engineering -25000 +25000
05 +/-2.5V _
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000
06 +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering +4000 +20000
07 +4 mA ~ +20 mA -
Hexadecimal 0000h FFFFh
Engineering -10000 +10000
08 +/-10V -
Hexadecimal 8000h 7FFFh
Engineerin -5000 +5000
09 +/-5V & - &
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000
0A +/-1V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000
oD +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering 0 +20000
1A 0 mA ~ +20 mA -
Hexadecimal 0000h FFFFh
Note:

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

2. When using these "Type Code” - 06, 07, 0D, 1A, please check if the position of eight hardware
jumpers on the XW board are correct.
www.icpdas.com/root/product/solutions/datasheet/hmi touch monitor/XV308.pdf
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Note: When using the XV308, you need to click the "Set Power On" and "Set Safe Value" button
(do not choose any DO Status) in the "DO/Alarm" tab.

Xv308 Firmware[A102]

|HostwoT o1 | about |

DO Status
[Jo [Jx [J2 [J3 [J4 [15 [la []7

Set Power On
Set Safe Yalue

@ Read DO

Do not choose any DO Status.
(O Read Power ON Yal.e Then, click the "Set Power On"
(O Read Safe Value and "Set Safe Value" button.

Alarm Status

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

7. Finally, back to the "Configuration" tab and click the "Set Module Configuration" button (Step5) to
finish the AI/AO configuration, and then close the "DCON_Utility Pro_CE_200.exe". In addition, click
the "Win_GRAF_WP_5238" on the desktop to run the Win-GRAF driver (like Step 1).

Follow the similar way like the steps above to configure the Al/AO of the XV310.

XV310 - Analog Input:

Type Code Range Data Format Minimum Maximum

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

Hexadecimal 8000h 7FFFh

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

Hexadecimal 8000h 7FFFh

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

Hexadecimal 0000h FFFFh

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

Hexadecimal 8000h 7FFFh

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

Hexadecimal 8000h 7FFFh

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

Hexadecimal 8000h 7FFFh

Engineering -20000 +20000
oD +/-20 mA .

Hexadecimal 8000h 7FFFh

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

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

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

2. When using these "Type Code” - 0, 1, 06, 07, 0D, 1A, please check if the position of eight
hardware jumpers on the XW board are correct.
www.icpdas.com/root/product/solutions/datasheet/hmi_touch monitor/XV310.pdf

XV310 - Analog Output:

Type Code Range Data Format Minimum Maximum

Engineering 0 +20000
0 0 mA ~ +20 mA

Hexadecimal 0000h FFFFh

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

Hexadecimal 0000h FFFFh

Engineering 0 +10000
2 ov~+10V

Hexadecimal 0000h FFFFh

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

Hexadecimal 8000h 7FFFh

Engineering 0 +5000
4 OV~+5V -

Hexadecimal 0000h FFFFh

Engineerin -5000 +5000
5 +/-5V = - =

Hexadecimal 8000h 7FFFh
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5.1.7 Connecting the XV107/ XV107A (8 DI, 8 DO)

The XV107/XV107A is an 8-channel digital input and 8-channel digital output board. This section
provides a Win-GRAF demo project - "demo_XV107.zip". First, go to Section 5.1.6 for the information of
the XV Board before using it.

Demo description:
This demo added two data blocks. One is used to read 8 DI data and the other is used to write 8 DO
data.

1. Mouse double click the 1st data block (i.e., <2> Read Input Bits) to open the setting window.

Workspace i 10 Drivers
) demo_Xv107 B = Mg MODBUS Master A7 Name | Type
[+ Exception programs % =g RTU: COMD:115200,N,8.1 AV107_DILO0O BOOL A
=14 Programs "E B = 1 <2> Read Input Bits (1) [1..8] 4 X107_D1IL01 BOOL
3] Main -8 <15> Wiite Coil Bits (1) [1..8] v X107_D1_02 BOOL
(1 [ Watch (for debuggi i
L& " 2chlor.debuggng] Symbol | Dperation | Offset| Mask | Storage Av107 DI 03 /BOOL
A8 Soft Scope g X107_DI_04  BOOL
2% XV107_DI_00 Data exchange 1] FFFF Default =
=4 Initial values X107 _DIL05s  BOOL
R e B xv107_DI_01 Data exchange 1 FFFF Default Sy
%3 Binding Configuration X107 DI 06 BOOL
. : o X107_DI_02 Data exchange 2 FFFF Default T
39 Global defines <53 A107 DL 07 BOOL
. 0 X107_DI_03 Data exchange 3 FFFF Default
Y Variables Xv107_status  DINT |
B Tunes B¢ X107_DI_D4 Data exchange 4 FFFF Default 107 DO 00 BOOL ¥
o %107_DI_05 Data exchange 5  |FFFF Defaut P -
X107_DI_0B Data exchange 3] FFFF Def f N = val =
X107 DI 07 Data exchange Vi FFFF_~Defaul e Sue
[ KV107_status Error report 0 F Default
2| |

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

MODBUS Master Request %]
Request
. |

Description: ‘
——,
H { . iqn
SlavefUnit: B \ The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).

MODEBEUS Request

| <1 Read Coil Bits A

‘ <2 = Read Input Bits -

| <3> Read Holding Registers Read DI data

| A Pmad Trmi b Mamickavs *
Data block : 7

Base address: il |

: aa— Start from addr. 1 and
Nb items: ] j i
| read eight data.

Ackivation

® Periodic:  [s0 ’0 ‘

Ooncal

g Read every 50 ms.

() on change Y
Misc,

Timeout: IlUU . .

An exception occurs if no
Nb trials: ﬁl | respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to open the setting window.

Workspace | 10 Drivers
£ demo_Xv¥107 |8 Mg MODBUS Master AT Name | Type |
Bl t:l Exception programs 3 [ RTU: COMO:115200,N.8,1 S|l W107_DIL05  BOOL e
= Programs e [#-*B <2> Read Input Bits (1) [1..9] A107_DIL0O6  BOOL
] Main g -] < 15> wiite Coil Bits (1) [1..8] | Xv107_DI_07  BOOL
£+ Wateh (for debugging) \'3 ~o@ +0:%V107_D0_00 v || X107 _status  DINT
, &% Soft Scope Iz | Symbol | Operation - | Offset)| Mask | Storage ‘ xv107_DO_00 BOOL
= Inital values *®107_DO_00 Data exchange 0 FFFF Default x107_DO_01 BOOL
% Binding Configuration | = 31107 pp_o1 Dats exchange 1 |FFFF Defaut X107_DO_02  BOOL
39 Global defines €5 wyi07.00_02 Data exchange 2 |FFFF Defau A¥107_DO_03  BOOL
(&} Varisbles g #V107.0003 Data exchange 3 |FFFF Defaut AV107_ DO 04 BOOL
& Types " %/107_DO_04 Data exchange 4 | FFFF Defaut Av107_DO_05  BOOL
¥ Xv107_DO_05 Data exchange 5  |FFFF Defau AV107_ DO 0 BOOL
Xv107_D0_06 Data exchange 6 |FFFF Default T R S | —
X107_D0_07 Data exchange 7 FFFF Default r———— e —r
= ‘ " - Name | Walue ]

MODBUS Master Request m
Request
Description: ’ ‘

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

<5 Write single coil bit A
<6 > Write single holding register

AAE e Wiikm Ualdims O~

Write DO data.

Data block '
Base address: {1
b items: s Sta_rt fr_om addr. 1 and
— write eight data.
Activation
O periodic: ’ ‘ ms ‘0 ’
O oncal {on error)

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

Misc.,
Timeout: { 100 ms
— An exception occurs if no
Nb trials: L ‘ respond for 100 ms.
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5.1.8

"demo_XV110.zip". First, go to Section 5.1.6 for the information of the XV Board before using it.

Demo description:

Connecting the XV110 (16 DI)
The XV110 is a 16-channel digital input board. This section provides a Win-GRAF demo project -

This demo added one data block that used to write 16 DI data.
1. Mouse double click "<2>Read Input Bits" to open the setting window.

Workspace

_Jl demo_XV110
|-~ Exception programs

':..: [ Programs
€] Main

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

fa} Variables
B Types

10 Drivers

B = Mg MODBUS Master A Name | Type
2 [l RTU: COMO:115200,N,8.1 = X110_DI_00 BOOL @&
‘B (B = 1 <2> Read Input Bits (1] [1..16] B X110_DI_D1 BOOL
QI Symbaol | Operation » | Offset | Mask | Storage AYID-BLOZ BOOL,
A110_DI_03 BOOL
X110_DI_00 Data exchange 0 FFFF Default
B w110 DI o1 D Xv110_DI_D4 BOOL
| DI_! ata exchange 1 FFFF Default
X110 _DI 05 BOOL
4 xv110_DI_02 Data exchange 2 FFFF Default = N
X110_DI_06 BOOL
. A7110.DI_03 Data exchange 3 FFFF Default =En=s
@5 X110 DI 07 BOOL
0 X110_DI_D4 Data exchange 4 FFFF Default T U_D |_U 8 BOOL
B X2110_DI_05 Data exchange 5 FFFF Default T
X110 _DI1 09 BOOL
X110_DI_06 Data exchange 6 FFFF Default e
) X110_DI_10 BOOL
- X110.DI_07 Data exchange 7 FFFF Default
AV110_DI_N BOOL
X¥110_DI_08 Data exchange 8 FFFF Default
A110_DI_12 BOOL
»2110_DI1_03 Data exchange 9 FFFF Default
X110 _DI_13 BOOL
X¥110_DI_10 Data exchange 10 FFFF Default e
A110_D1_14 BOOL
2¥110.DI_11 Data exchange 11 FFFF Default
X110 DI 15 BOOL
X110_DI_12 Data exchange 12 FFFF Default 110 atat DINT l
XV110_DI_13 Data exchange 13 |FFFF Defaut == o
%V110_DI_14 Data exchange 14 |FFFF Defa | Sl R
5110 DI 15 Data exchange 15 FFFF Ehault Name | Value |
X110 _status Error report 0 Default

G

2

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

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

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

MODBUS Master Request m

Request
Description:

Slave/Unit:

|

[ PR

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

» <1 Read Coil Bits ~
<2 > Read Input Bits T
‘ <:3> Read Holding Registers Read DI data.

A Ommd Trmi ik Dmmickav~

Data block
Base address:

Nb items:
Activation

(%) Periodic:

O oncal
(O on change

Misc.,

Timeout:

Mb trials:

1

—

Start from addr. 1 and

read 16 data.

Read every 50 ms.

100

An exception occurs if no

respond for 100 ms.
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5.1.9 Connecting the XV111, XV111A (16 DO)

The XV111/ XV111A is a 16-channel digital output board. This section provides a Win-GRAF demo
project - "demo_XV111.zip". First, go to Section 5.1.6 for the information of the XV Board before using
it.

Demo description:

This demo added two data blocks. One is used to write 16 DO data and the other is used to read the DO
status.

1. Mouse double click the 1st data block (i.e., <15> Write Coil Bits) to open the setting window.

(' Win-GRAF - demo_X¥111 Q@@

File Edit View Insert Project Tools Window Help
AN N2 = N TNEC e o s o l&EWEe AR g B BA

Workspace

10 Drivers

E- ) demo_X¥111 | |8 © Mg MODBUS Master | Type
& LJ Exception programs 2 -5 RTU: COM0O:115200,N,8.1 T X111_DO_00 BOOL Lo
3 Pogams % O« ST | X100 oo
3] Main E - iouiAia) DR.00 X111 DO D2 BOOL
£ Watch [for debugging] < Symbol | Dperation \ Offset L Mask | Storage ¥v111_DO_03 BOOL
: &Y Soft Scope @ x:}l_gg_g‘lﬂ ga:a exc:ange 10 Default Vvi111 OO A [=TaTall
= _DO_ ata exchange “« ” : :
!E ;:';L \;ag::ﬁgwanon i b s 5 Note: The “Offset”value is starting
$q Global defines g XV111.00_03 Data exchange 3 from “0” and the Modbus address
G} Vatiables A i 2 of a variable is equal to this value
B Types B¢ %v111_D0_05 Data exchange 5
~ %xv111_D0_06 Data exchange 5 plus 1 (Base address = 1).
“ xv111_D0_07 Data exchange 7 o T T
¥111_D0_08 Data exchange 8 FFFF Default W11 1_00_1 2 BOOL
pal| 1_00_09 Data exchange 9 FFFF Default 11 1_00_1 3 BOOL
®111_D0_10 Data exchange 10 FFFF Default W11 1_00_1 4 BOOL
X1 1_DD_1 1 Data exchange 11 FFFF Default X1 1_00_1 5 BOOL
®111_D0_12 Data exchange 12 FFFF Default W11 _St at_us DINT 7
*111_D0_13 Data exchange 13 FFFF Default < 1— T
X111_D0_14 Data exchange 14 FFFF Default f Na;e - i Value — |
*X111_D0_15 Data exchange 15 FFFF Default
< | 2|

MODBUS Master Request m
Request
(0]
Description: ‘ ’
i

SlavefUnit: {1 f\ The Net-ID ( fixed to “1” ) of the
Slave device (i.e., XV board).
MODEBUS Request
i:@i;_wnte single coil bit ~
| <6 Write single holding register —
l AU E w Wik I.h:bli.nn Mmmimb e~ Write DO data.
Data block

Base address: i 1

: ‘L\ Start from addr. 1 and
Nb items: |16

| write 16 data.

Activation

() Periodic: { } ms ‘0 ‘

O oncal l {on error)_‘

(*)On change @ | :

Write only when data changed.

Misc,

Timeout; i 100 ms . .

— An exception occurs if no
Mb trials: 1 ‘ respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <1> Read Coil Bits) to open the setting window.

Workspace 10 Drivers
E- ) demo_X¥111 [ E =1 Mg MODBUS Master |7 Name | Type
C [_d Exception programs | 2 7% RTU: COMD:115200,N,8.1 X111_DO_10 BOOL A
[=--[ Programs ). -8 <15> Write Coil Bits (1) [1..16] *111_DO_N BOOL
3] Main B (EER=] <1> Read Coil Bits (1)1..1] = A111_DO_12 BOOL

£ Watch (for debugging) || = Q@ Error report: X111 _status @ 111_DO_13  BOOL

! 7
,— .ﬂ StflSeops & [ symbal | Operation | Offset | Mask | Storage REGLDO: S BOGE
B Indie veles m K111 _status Error report 0 FFFF Default T il
%3 Binding Configuation || = = z {011 _status _ DINT ]v
3g Glabal defines és Lo v
(2} Variables VEJ- Name | Value . [
B Types 1< ) 2|

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

MODBUS Master Request m
Request
Description: ’ — OK ‘

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

Data block

Base address:

Start from addr. 1 and

oo read one data.
Activation
(%) periodic: ‘0 ;
)oncal
&Y onhange Read every 50 ms.
Misc.
i y 100 ms . .
ilio s I An exception occurs if no
Nb trials: 1 | respond for 100 ms.
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5.1.10 Connecting the XV116 (5 DI, 6 Relay)

The XV116 is a 5-channel digital input and 6-channel relay output board. This section provides a
Win-GRAF demo project - "demo_XV116.zip". First, go to Section 5.1.6 for the information of the XV
Board before using it.

Demo description:
This demo added two data blocks. One is used to read 5 DI data and the other is used to write 6 DO
data.

1. Mouse double click the 1st data block (i.e., <2> Read Input Bits) to open the setting window.

Workspace 10 Drivers
Jl demo_XV116 - Mg MODBUS Master | Type | D
(-~ Exception programs -4 RTU: COMO:115200,N.8.1 X116_DI_00 BOOL A
"‘_.: |1 Programs [ R = <2> Read Input Bits (1] [1..5] i | X116_DI_01 BOOL
3] Main 8 #-*B <15> Write Coil Bits (1) [1..6] A116_DI_02 BOOL
i s O \
b :JE t;lf;f[tfosrcdin:gglng] Symbol | Dperation Offset | Mask | Storage gng—g:—gi gggt
B Initial vaues @ X116_DI_00 Data exchange 0 FFFF Default 116 status DINT l
Tlé Binding Configutatiot B X116_DI_01 Data exchange 1 FFFF Default T B_RL 50 BOOL 2
Bl e & X116_DI_02 Data exchange 2 FFFF Defaul aa: _
E e %2 30/116_DI_03 Data exchange 3 FFFF | [T , il
B Types ge_Xv116_DI_04 Data exchange 4 FFFE7" Default Name | Value |
KV116_status Error report 0 F Default
ra |l > |

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

MODBUS Master Request m
Description: ‘ ‘ ‘

——
I~ 1

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

| <13 Read Coil Bits ~

‘ <2 > Read Input Bits T

|53 Readtdng Reasters ™ Read DI data.
Data block

Base address:

b items: ﬁ Start from addr. 1 and

read five data.

Activation
© periodic: |50 L\ 0
O oncal j
£ e Read every 50 ms.
Misc.
Timeout: ‘100 ‘\ ) .
An exception occurs if no
: [
Mb trials: L — \ respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to open the setting window.

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

10 Drivers

MODBUS Master Request m

Request

Description: ’

Slave Unit: Irl %

MODELS Request

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

<5 Write single coil bit
| <62 Write sing
[ <15 \Write Coil Bits

le holding reqister

l A E e WMvibkm Ualdimm P mmisk s

Data block

Base address: l

10 |

Write DO data.

Start from addr. 1 and

Nb items: i6 .
write six data.
Activation
O Periodic: |< » I ms ‘U l
O oncal {on error)
(O Fel ¥ % P —
Misc,

Timeout: E 100 ms

Nb trials: 1

Write only when data changed.

An exception occurs if no

I respond for 100 ms.
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| - Mg MODBUS Master A7 Name | Type | D
g O & ATU:COMOTIS00N S, Xv116_DI 04 BOOL &
. -8 <2> Read Input Bits (1) [1..5] il ®¥V116_status  DINT
8 BB =1 <155 \wite Coil Bits (11(1.6] = Xv116_RL_00 BOOL
ql Symbol | Operation \ Dffset | Mask | Storage J A116_RL_01 BOOL
B xe_RLo0 Datnsictisnge e TE Desa XV116_RL 02 BOOL =
B xv116_RLO1 Data exchange 1 |FFFF Defaut AV116_RL 03 BOOL
. PWT16_RL_02 Data exchange 2 FFFF Default Av116_RL 04 BOOL
s,@ XKW116_RL_D3 Data exchange 3 FFFF Default <W11F-RL—05 SUoL -
B¢ *V11E_RL_04 Data exchange 4 FFFF  Default e ==
\' ~ XV11E_RL_05 Data exchange 5 FFFF  Defaul | Name | Value l
3] 77 | 5|



5.1.11 Connecting the XV308 (8 Al, 8 DIO)
The XV308 is a 8-channel analog input and 8-channel digital input/output board. This section provides
three Win-GRAF demo projects - "demo_XV308_1.zip", "demo_XV308_2.zip" and "demo_XV308_3.zip".

First, go to Section 5.1.6 to view the XV Board instructions and then configure each Al channel by using
"DCON_Utility_Pro_CE_200.exe".

Demo description: (demo_XV308_1)
This demo added two data blocks, one is used to read 8 Al data and the other is used to read 8 DI data.

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers) to open the setting window.

Workspace 10 Drivers
_ﬂ demo_XV308_1 E =] Nm MODBUS Master | Type
|- Exception programs LS = {ﬁ- RTU: COMO:115200,N, 81 7 {af Global variables A
3 Pragans 8 XVIB_ALD INT

3] Main 8 B <> ReadlnputBlts [1][33 40] K K308 A1 INT
- ;N'alch (for debuugging) || *= Symbol | Dperation ~ | Offset | Mask | Storage AVI0B_ AL 2 INT =
& Soft Scope Bl wvaoa a0 Data exchange 0 FFFF  Defaul XV30B_ALS IINT
= e voley B %v308_A11 Data exchange 1 FFFF Defaul X A4 INT
Y Binding Configuabod L Xva08_A12 Data exchanae 2 FFFF  Defaul RV30BALS  INT
99 hichaldsfines S xva08_A1_3 Data exchange 3 FFFF Defaul 08 N
G Variables go Xva08_Al_4 Data exchange 4 FFFF  Defaul XVIOS AL7 _INT
e SV308_AIS Data exchange 5  |FFFF Defaul X200 SalusiDINE. B
X308_AI_E Data exchange B FFFF Dej (X\/ﬁ‘:ﬂﬂ WLIL_JRO) 3
X308 Al 7 Data exchange 7 FFFE efault [ Na;e | Value —
[ X308 _status Errar report 0 F Default
: |3 >

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

MODBUS Master Eequest

Fequest
ton: | |

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

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

~C e Wdwibm il il RiE

N Read DI data.

Drata block
Base address;
Mb items: _ Start from addr. 1 and
read eight data.
Ackivation
(%) Perindic: |5|:| L: ||:| |
{on cal
(") on change Read every 50 ms.
Misc,
Timeouk; 100 ms
An exception occurs if no
b trials: respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <2> Read Input Bits) to open the setting window.

Workspace 10 Drivers
£ ) demo_X¥308_1 B & Mg MODBUS Master ~| 7 Name | Type
'1 [ Exception programs | 2 g RTU: COMO:115200,N,8.1 E AW30B_AIL7 INT ~
[} Programs "E +1-*B <4> Read Input Reagisters (1] [1..8] N X308 _status DINT
3] Main =8 d - X308_DI.0O BOOL
e OO - i .
. :‘f aleh {ioe debugging) | e Symbol | Operation | Offset | Mask | Storage SOl EoRL
&8 Soft Scope B X308 DI 2 BOOL
i X308_DI_0 Data exchange 0 FFFF Default =
=4 Initial values X308 D3 BOOL —
et ey 3 . ﬁ ®308_DI_1 Data exchange 1 FFFF Default ey
%3 Binding Configuration || =" X308 DI 4 BOOL
. 3 .. AW30e_DI_2 Data exchange 2 FFFF Default i
3g Global defines &5 X308 DI 5  BOOL
3 T XV308 DI_3 Data exchange 3 FFFF Default o)
fal Variables X308_DIL6 BOOL
B Types = X308_DI_4 Data exchange 4 FFFF Default %308 DI 7 BOOL %
E— X308_DI_5S Data exchange 5 FFFF Default 2l T 5
1 %308 DI_6 Data exchange B FFFF Default ::1 e S —
%/308_DI_7 Data exchange 7 |FFFF Defaut || MNeme | Value
£ | — S | B

=
Description: ’ ’

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

<1> Read Coil Bits ~ ’
2> Read Input Bits

<3 Read Holding Reqist
g Read DI data.
Data block
Base address: i33
b items: I Start fr:om addr. 33 and
l read eight data.
Activation
() periodic: [50 ms ‘g ‘
O oncal
O 0n change Read every 50 ms.
Misc,
Timeout; 1[100 ms i ]
: An exception occurs if no
Nb trials: [1 respond for 100 ms.
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Demo description: (demo_XV308_2)
This demo added two data blocks, one is used to read 8 Al data and the other is used to write 8 DO data.

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers) to open the setting window.

Workspace 10 Drivers
S ) demo_X¥308_2 B =M MODBUS Master ALY Name | Type
(- [ Exception programs & 15 RTU: COMOD:115200,M.8.1 £ fa} Global variables A

B [ Programs

. BB =} <4> Read Input Reaisters (1) [1..8] 3 AV308_AILD INT
5] Main B -8 <155 Wit Coil Bits (1) [1..8] 3 X308 A1 INT
& xlzh f[for debugging) ‘Q Symbol | Dperation ~ || Offset | Mask | Storage RVI0B_Al 2 INT b
&% Soft Scope Bl sovana a0 Data exchange 0 FFFF  Defaul AV30B_AL 3 INT
= oz B %v308_al_1 Data exchange 1 FFFF Defaul K08 A4 INT
Q:‘* Binding Confowation |18 vvang Al_2 Data exchange 2 |FFFF Defau A6.0L5  JNT
99 liiohahdefines &2 %308 A1_3 Data exchange 3 FFFF Defaul a0 s T
@} Variables g XV308_AI8 Balieschange 4 |FFFF Defaut AVI06 A7 INT
B Tupes /308415 Data/s#changs 5  |FFFF  Defaut XV308_status DINT _J
S RV308 416 Data exchange B FFFF D | ] 2>
X308 &l 7 Data exchange Fi FFFE efault Name | Value
[ X308_status Error report i F Default
< 1 >l< | 3

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

MODBOE Master Eeqnest

Request
| | _OK

Descripkion:

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

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

MODEUS Requeskt

2= Read Input Bits
<3 Read Holding Reqiskers

£ [0

N Read Al data.
Daka black,
Base address;
b items: _ Start from addr. 1 and
read eight data.
Ackivation
(3) Periadic: |5|:| t o
v on cal
O on changs Read every 50 ms.
Misic,
Timeaut: 100 ms ] ]
An exception occurs if no
M Erials: respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to open the setting window.

Workspace 10 Drivers
£ demo_XV308_2 B & Mg MODBUS Master A7 Name | Type
'1 [ Exception programs 2 g RTU: COMO:115200,N,8.1 2 AV308_status DINT A
[~ Programs "8 -8 <4> Read Input Registers (1) [1..8] L Xv306_DO_0 BOOL
3] Main =8 B v Xv308_DO_1 BOOL
£1--[1 Watch (for debugging) ‘—_" - Xv308_D0O_2 BOOL
88 Soft Scope q Symbol | Dperation | Dffset | Mask | Storage 308 DO 3 BOOL
- % X308_DO_0 Data exchange 0 FFFF Default i &
=4 Initial values X308 _DO_4 BOOL
G . . ﬁ X308 _DO_1 Data exchange 1 FFFF Default e B
%3 Binding Configuration || =" X308 DO 5 BOOL
v 3 .. AW30e_D0O_2 Data exchange 2 FFFF Default g
29 Global defines é5 X308 DO B BOOL
£} Varisbles Y XV308_D0_3 Data exchange 3 FFFF Default X\/BUB_D 0—7 BOOL
B, Tues = X308 _DO_4 Data exchange 4 FFFF Default == b
® ~ Xv308.00_5 Data exchange 5  |FFFF Defaut || £ & |
T v308 D06 Data exchange 6 FFFF Default Name | Value
X308 _DO_7 Data exchange 7 FFFF Default ‘ ‘
B | D — ¥l|¢ | B

MODBUS Master Request m
Description: ] ;

’ (EErE——
[
Slavefunit: |1 +\ The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).
] <5 Write single coil bit ~
<6 Write single holding reqister =
| <15 Write Coil Bits o

AL WMeikm Ualdima O amick s

Y Write DO data.

Data block

Base address: [1 ‘

nb items: P N\ Start from addr. 1 and

write eight data.

Activation

O periodic: ’w ‘ ms ‘U ’

80" call {on error)

On change @————
. Write only when data changed.

Misc,

Timeout: I 100 ms

— An exception occurs if no
Nb trials: [1 ‘
respond for 100 ms.
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Demo description: (demo_XV308_3)
This demo added three data blocks, the 1st one is used to read 8 Al data, the 2nd one is used to write 4
DO data and the 3rd one is used to read only 4 DI data.

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers) to open the setting window.

Workspace 10 Drivers
2l demo_Xv¥308_3 E 5% RTU: COM0:115200,N,8.1 Al Name | Type
- [ Exceplion programs || g G- < 4> Read Input Registers (1) [1..8] a_ XV308_AL1 INT A
[~~~ Programs -8 <15 Wite Coil Bits (1) [1..4] XW308_AIL2 INT

] Main 8 1B <2> Read Input Bits (1) [33..40] 3 XW308_AL3 INT

[ Watch (for debuggi — PAYE
- mé (;of[tosrc: euggxng] Symbol | Dperation | Dffset | Mask | Storage X\/‘Sgg_i:_g :EI =
- ;i B xvaoe_a0 Data exchange 0 [FFFF Defaut » AL
= Initial values = X308 Al B INT
TR 3 . Q X308_al_1 Data exchange 1 FFFF Default T
%3 Binding Configuration AW308_ALY INT
v 3 L XW308_4l_2 Data exchange 2 FFFF Default el
39 Global defines é5 X308 status DINT
; ORKV308_AI_3 Data exchange 3 FFFF Default =
{a} Variables X308 DO 0 BOOL
B, Tupes B¢ X308 A1_4 Data exchange 4 FFFF Default 0 8—D O— 1 BOOL
" S308_AI_5 Data exchange 5  [FFFF Defaul Y908 DO ¥
I %y308_Al_B Data exchange 6 FFFF Default — | S5 .
XV308_41_7 Data exchange 7 FFFF Defaut || Name | Value
< \ ? < | >

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

MODBUS Master Request m
Request '
Desctiption: 1 ’ - OK

= L 1
Slavefunit: |1 K The Net-ID ( fixed to “1” ) of the
HIODBLS Request Slave device (i.e., XV board).
| <2> Read Input Bits Al
Reqisters B

I <3> Read Holding

N Read Al data.

Data block

Base address: B [

Mb items: s:r\ Start from addr. 1 and

: read eight data.

Activation

() periodic: : 50 ms ’0 ‘

) oncal : 3

O onchange Read every 50 ms.

Misc,

Timeout: 3 100 ms . .
— An exception occurs if no
|

Nb trials: 1 [ respond for 100 ms.

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

3. Asthe figure below, mouse double click the 3rd data block (i.e., <2> Read Input Bits) to view the
setting window.
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Workspace 10 Drivers

= i demo_XV308_3 ‘ =1 Mg MODBUS Master | Type
(-~ [ Exception programs 2 g RTU: COMO:115200,M,8.1 ° K308_AL7 INT ~
[~ [ Programs N -8 <4> Read Input Registers (1) [1..8] X308 _status DINT
] Main 8 e =1 <155 Wiite Coil Bits (11[1..4] = Xv308_DO_0 BOOL
[ Watch (for debugging) || = -8 <2> Read Input Bits (1) [33..40] Do X308_DO_1 BOOL —
- m SoklScope @ Symbol | Dperation B | Offset | Mask | Storage | AV308_DO_2 BOOL
= Initial values %/308_D0_0 Dakadchiancs 0 [FFFF Defaut xV308 DO 3 |BOOL
3 Binding Configuration .| Xv308_DO_T Data exchange 1 FFFF  Defaul Y300 D4, |BOOL. o
A e 92 %308 D0_2 Data exchange 2 |FFFF Detaut L R D
B Types E{ ZNBUS_DEI_B Data exrhange 3 FFFF Default Name | Value
Workspace 10 Drivers
- .,__|l demo_Xv¥308_ 3 E Ell""lm MODBUS b aster |57 Name | Type
----- [ Exception programs 2 Elﬁx RTL: COMD115200.M.8.1 W305_Do 1 BOOL ~
-~ Programs N -8 <4> Read Input Registers [1][1..8] 308 Do 2 BOOL
) Main B "B <15 Wiite Coil Bits [1) [1..4] ° E ¥v308_ DO 3 BOOL
3 Watch [for debugging] || — : -8 ead [nput Bits [1] 40 303 D4 BOOL
m Soft Seope g I Symbal | Operation | Offset | Mask | Storage Xvoe_Dl 5 BOOL
- Inifel values $/308_DI_4 Dataechange | 4 FFFF Default Av308 DI & BOOL
~¥ Binding Configuiation |/ == a8 D15 Diata exchange 5 FFFF  Defaul *v308_DI 7 |BOOL &8
+ 39 Glabal defines 2 3308 DI_6 Data exchange 3 FFFF Defaul a8 2
: E :a”ab"“ gu KV308.DI_7 Data exchange 7 FFFF Defaul Name | Walue
vpes < | — > | [»

MODBUS Master Request ,
2. <15> Write Coil Bits: pelerRegnes X
Write 4 DO data. e |
Description: ‘

|
iz Cancel
|

Slave Unit: 1 .
MODBUS Request
|25> ‘Write single coil bit -~
<6 Write single holding register —
| <15 Write Coil Bits

‘ A& e Wik Ualdima M mi -

The Net-ID ( fixed to “1” ) of the ~N Write DO data.

i i Data block
Slave device (i.e., XV board). ata bl —
Base address: ‘1 |

Start from addr. 1 and

Nb items: |4 )
—— | write four data.
MODBUS Master Request Activation
O periodic: } ’ ms ‘g ‘

Request

- | Ooncl

Description: | ® Write only when data
On change @———
F—F)
avejunit: |1 1 o changed.
MODBUS Request Timeout: !100 | ms
| <1>Read CollBits Nb trials: 1 1 An exception occurs if no

| <2 > Read Input Bits

<3 Rd HolingRPTgisters Read DI data reSpond for 100 ms.
Data block :

Base address: |33

i ; Start from addr. 33 and read

Nb items: |8 . i

= only four data in this example.

Activation

(5 periodic: 150 | ms ‘U |

Mo k Read 50

ead ever ms. .

O cheoge y 3. <2> Read Input Bits, read 4 DI data.
25t — Note:

L %m—} o When using the XV308 to read DI data,
Nb trials: 1 | the address must start from "33".
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5.1.12 Connecting the XV310 (4 Al, 2 AO, 4 DI, 4 DO)

The XV310 is a 4-ch analog input, 2-ch analog output, 4-ch digital input and 4-ch digital ouput board.
This section provides a Win-GRAF demo projects - "demo_XV310.zip".

First, go to Section 5.1.6 to view the XV Board instructions and then configure each Al channel by using
"DCON_Utility_Pro_CE_200.exe".

Demo Description

This demo added four data blocks. The 1st one is used to read 4 Al data, the 2nd is used to write 4 DO
data, the 3rd is used to read 4 DI data and the 4th is used to write 2 AO data.

1. Mouse double click the 1st data block (i.e., <4> Read Input Registers) to open the setting window.

Workspace

- ) demo_X¥310
[+ Exception programs

& Programs
3] Main

=11 Watch (for debugging)
A8 Soft Scope
=4 Initial values
%3 Binding Configuration
3 g Global defines

2y Variables
B Types

R

10 Drivers

E = Mg MODBLUS Master

= 1355 RTU: COMO:115200,N,8.1

‘8 B8 = <4> Read Input Reaisters (1] [1..4]
-8 <15> Write Coil Bits (1] [1..4]
-8 <2> Read Input Bits (1) [33..36)

A |57 Name

| Type

Cl (2} Global variables A
XV310_ALD INT
XV310_ A1 INT
XV310_AL2 INT

ol xv310_AL3 INT

|4 »| 10 Drivers Variables

@ 1B <16> Wirite Holding Reaisters (1) [33..34]
3 Symbol | Dperation | Dffset | Mask | Storage XV310_AQ_D INT
. V310,410 Data exchange 0 FFFF  Defaul X310 AQ 1 INT
&2 sya10_Al1 Data exchange 1 FFFF Default XV310_status DINT |
gu XVIN0AL2 Data exchange 2 |FeFr <XV31U-DO-U BOO& v
X310 A1_3 Data exchange 3 FFFF = S
[ K310 _status Error report 0 Default Name | Value
* ' >« >

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

Request
Description:

Slave/Unit:

MODEBUS Request

MODBUS Master Request m

1

[

1

PN

The Net-ID ( fixed to “1” ) of the

Slave device (i.e., XV board

).

| <2 Read Input Bits
| £33 Read Holding

~E e WMvibkm mimala mmil bk

Data block

Base address:

Mb items:
Activation

() Periodic:

C)oncal
() on change

Misc.

Timeout:

Nb trials:

Read Al data.

Start from addr. 1 and

Read every 50 ms.

|4

- read four data.
B oL
1100

An exception occurs if no
respond for 100 ms.
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2. Mouse double click the 2nd data block (i.e., <15> Write Coil Bits) to view the setting window.

Workspace 10 Drivers *
£ demo_X¥310 E - M@ MODBUS Master A |57 Name | Type
L] Exception programs a2 - g RTU: COMO:115200,N,8.1 AW3T10_AD_1 INT ~
[} Programs " -8 <4> Read Input Registers (1] [1..4] AW310_status DINT
2] Main 8 e3R8 =1 <15 Wite Coil Bits (11[1..4] *v310_DO_0 BOOL
(=1~ Watch [for debugging) ‘J (-8 <2> Read Input Bits (1) [33..36) . X310 _DO_1 BOOL
: A% Soft Scape (-8 <165 Wiite Holding Registers (1) [33.M 3 ¥v310_ DO 2 BOOL
52 g;:ln‘:?iln\;allé‘::figuralion B Symbol | Operation | Offset | Mask | Storage m}g—gloa3 gggt
S0 Global defines @r"s X310.D0_0 Data exchange 0 FFFF Default WA U_D I_ 1 BOOL
%&g Variables T XV310.D0_1 Data exchange 1 FFFF Default oo
B Types B¢ ®310_D0_2 Data exchange 2 FFFF Default L i h[_ ]
- (— ®¥310.D0_3 Data exchange 3 FFFF  Default Name | Value
E £ I \ 3l E

MODBUS Master Request m
Request
|

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

MODBUS Request

<6 > Write single holding reqister
| <15 Write Coil Bits

A1E e Wvikm Unldimes Ommick s

l <5 Write single coil bit -~

N Write DO data.

Data block
Base address: [1 ‘
T !4—T\ Start from addr. 1 and
—_— write four data.
Activation
O Periodic: [v ‘ ms "U |
O oncal ‘ {c.n error)k
on change @——mnw——]
() On change Write only when data changed.
Misc,
Timeout: 100 ms . .
Ll ’:*\ An exception occurs if no
Nb trials: |1 | respond for 100 ms.

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

Workspace 10 Drivers *
£ demo_X¥310 B ©Mp MODBUS Master A7 Name | Type
(- [ Exception programs 2 - g RTU: COMO:115200,N,8.1 X310_DO_ 0 BOOL &
[=1-- [ Programs L -8 <4> Read Input Registers (1) [1..4] XW310_DO_1 BOOL
3] Main 8 -8B <15> Write Coil Bits (1) [1..4] A310_DO_2 BOOL
(= Watch (for debugaing) ‘f ESBRA=1 < 2> Read Input Bits (1 = X310_DO_3 BOOL -
' &8 Soft Scope @ “B <16> Write Holding Registers #X X310_DIL0O BOOL —
:3 Irflha.l values. . m Symbal | Operation | Offset | Mask | Storage KRI0DLY B0
%4 Binding Configuration X310 Dl 2 BOOL
So Global defines & KV310_DI_0 Data exchange ] FFFF Default WA D_D|_3 BOOL
%&g Variabl T XV310.DI1 Data exchange 1 FFFF Default i B
= T::Zs = B¢ XV310.DI_2 Data exchange 2 |errF Defa | S0 >
— XV310_DI_3 Data exchange 3 FFFF Default | Name | Value
} B [ | — TUE | B
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MODBUS Master Request m

Request

Description: ’ ’
Jeve/nk: 114& The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).

<1 > Read Coil Bits A~

<2 > Read Input Bits —

«3> Read Holding Registers
‘ A Pimed Temi ik E.-. gk Read DI data-

Note: When using the XV310 | patablock

to read DI data, the base Base addressi |33
iy ) — Start from addr. 33 and

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

- es— read four data.

Activation

() Periodic: 150 ms \'g ’

O oncal

O 0n change Read every 50 ms.

Misc. 7 )

Timeout; | 100 ms ] '

; An exception occurs if no
otk (1| respond for 100 ms.

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

Workspace 10 Drivers *
- ) demo_X¥310 ‘ B = Mg MODBUS Master A7 Name | Type
(1 [ Exception programs & - RTU: COMOD:115200,N.8.1 K3I10_AILT INT A
[} Programs a "B <4> Read Input Registers (1] [1..4] AV3T0_ALZ INT
e ] Main 8 -8 <15 Write Coil Bits (1) [1..4] A3T0_ALS INT
[}~ Watch [for debugging) “J [+-*B <2> Read Input Bits (1) [33..36] = AW310_AD D INT
- L. Soft Scope ‘E m-8 BB olding Registe F ®310_AO 1 INT
B iidvees |\ [Dperation. W_| Offset | Mask_| Storage X0 status IDINT. 8
%3 Binding Configuration L Xv310_40_0 Dataexchange > |0 FFFF Default | o &
39 ool reimes 62 xv310_A0_1 Data exchange 1 FFFF Defaut || Name | Value
T} Variables [ \ J |
B Types L < = L .

|4 %] 10 Drivers . Varisbles -

MODBUS Master Request m

Request
Description: | ‘
, =
il il_*\ The Net-ID ( fixed to “1” ) of the
MODBUS Request Slave device (i.e., XV board).

l <6 Write single holding register A~
<15 Write Coil Bits =X
i <162 Write Holding Reaisters 2

N Write AO data.

. Data block
Note: When using the XV310 B aeiess: |59 |

to write AO data, the base —
! fb items: T\ Start from addr. 33 and
address must be set to “33”. Qe - i
write two data.

Activation

(O Periodic: [ ‘ ms ‘g |

80” cal {on error)

On change @— —— .
Write only when data changed.

Misc.

Timeout: tlUU ms

i i | An exception occurs if no

respond for 100 ms.
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5.1.13 To Disable/Enable the Modbus RTU/ASCII Master Port

The Modbus RTU/ASCII Master ports which are enabled in the Win-GRAF "Fieldbus Configuration" -
"0 Drivers" setting window, will automatically work after the PAC is powered on. If user wants to
disable one of the Modbus Master ports, use the "MBRTU_M_disable" function (see below).

(* Declare To_disable as BOOL *)
If To_disable then
To_disable := FALSE ;
MBRTU_M_disable (3) ;
End_if;

In the above code, when you set "To_disable" as "TRUE", it will disable the Modbus RTU/ASCII Master
port - COM3. And later, you can enable it again by using the "MBRTU_M_enable" function (see below).

(* Declare To_enable as BOOL
Declare Status_com3 as BOOL *)
If To_enable then
To_enable := FALSE ;
MBRTU_M_enable (3) ;
End_if;
Status_com3 := MBRTU_M_status (3) ;

The "MBRTU_M_status" function listed above is used to get the status of the Modbus RTU/ASCII Master
port, for example, enabled (True) or disabled (False).
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5.2 Enabling the Win-GRAF PAC as a Modbus TCP/UDP Master
(Ethernet 1/0)

Application Diagram:

Win-GRAF PAC
{Modbus TCP/UDP Master)

ET-7000 Series I/O Modules
RS-408

LAN lig! VP-x208-CE7 B
(%) -

T XPAC  XP-8xx8-CE6
(Support Max. 100 Slave Devices)

WinPAC WP-9xx8-CE7

Win-GRAF PAC
(Modbus TCP Slave)

WP-8xx8
WP-5xx8-CE7 ] Other
ViewPAC VP-x2x8-CE7 Modbus TCP Slave
Device

ijport Max. 32 Slave Devicesy

The Setting Steps:

(Check P1-1 to see the PAC model numbers.)

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

[l Win-GRAF - Test 01 = |O]X]
File Edit ¥iew Insert Project Tool: Window Help

SLHB LGS X o B flalke AR i BeA
Workspace 10 Orivers | HL o
- Test 0l = T Mame | Type
----- [ Exception programs 5 {2} Global variables
& I:] Programs g [ RETAIM variables
b [T M ain |1 Main
Bl I:] Wwatch [for debugai.. | P2 pOnBadindex
8 Soft Scope B P8 pOnDivZero v
------- =4 Initial values ¥ £ >
------- !!& Binding Configuration Mame | Walue
------- g Global defines g2
------- fa} “ariables < | >
....... B Types Build X
4 » | Build Cross references Funtime Call stack EBreakpoints Digital sampling trace Frompt

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 (check the next step), can set as a Modbus
Master RTU/ASCII Port (Refer to Section 5.1) or a Modbus Master TCP/UDP Port or can set
up not to enable the setting.
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10 Drivers

@ Mame | alue I Mame | Type

= {2} Global variables  »

g |al RETAIN variables

X Add Configuration %]
Chooze a configuration

g

- A
B — £ MODEUS
és & MODEUS Master

. MODBUS Slave

3. Click the tool icon “Insert Master/Port” in the left side, open the setting window and select the
“MODBUS on Ethernet”.
Set up the following items, and then click “OK”.
Address: Fill in the IP Address of the Modbus Slave device (e.g., “192.168.1.100").
Port: TCP port Number of the Slave device.
Protocol: If as a Modbus TCP Master, select the “TCP — Open MODBUS”.
If as a Modbus UDP Master, choose the “UDP — Open MODBUS”.
Delay: Fill in the delay time (e.g., 10 ms, can be 0 ~ 10000).

10 Drivers *

----- Mame | Yalue I Mame | Type
= i} Global variables  ~
LEK Al variables
3 dindex
g [ okw | fzern
>
7 £ S— Address:  |192.168.1.100 | =
fMode . 4 | Walue
g8 Port: 502 |
£ T — | ¥

Protocol:

TCP - Open MODBUS
LUDP - MODBUS RTU

UDP - Open MODBUS

() Serial MODBUS-RTL

Com. port; ‘ 1

o After received an answer,
D b k .

itk reqf’es ? wait for 10 ms, and then
Delay (ms): ]10 send the next request.

Try to reconnect after communication error

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

Manage diagnostic info for slaves

[E] Disabled {do not open and manage this port)
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4. Click the icon “Insert Slave/Data Block” in the left side to create a “Data Block”.

10 Drivers *

rTﬁ-; Open MODBIS: 132.168.1.100:502

MODEBUS bMaster Mame

| Walue

b ode

1H O\

O
¥

Read Al Data

Addresz
Part

Dizabled

Reconnect after error
Slaves diagnostics
Delay between requests [mz]

Open WMODEUS
132.168.1.100
a0z

10
O

5. Inthe “MODBUS Master Request” setting window, set up the following items, and then click “OK".

MODBUS Master Request

Request
Description: ‘ ’
Slave/Unit: _1—[ @
MODBUS Request
| <2 Read Input Bits =)

| 23> Read Holding Registers =
_*_ v

| 4> Read Input Registers

< AMvibkm mimmlo mmil bk

@ Data block

Base address:

nb items:
Activation

(%) Periodic:

O oncal
() On change

Misc.

()

Timeout:

Mb trials:

d. Activation:
Periodic:

On call:

On change:

e. Timeout:

In this example

|4
51000 ‘ ms 15000 |
{on errar)
¥ It‘s not suitable for “Read” commend.
000 | ms

]

the sending way of Modbus Request.
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).

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

a. Slave/Unit:
Fill in the Net-ID of the Slave device
(Usually is “17).

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

c. Base address:
Default to start from 1.
Nb items:
The Al numbers to read (here is 4).
Note:
If want to change the “Base address”,
please use mouse to right-click the
“MODBUS Master”, and then select
“MODBUS Master Addresses” to
change the value.

10 Drivers

E EII"'lm MODELS b

%]
o ]

HMODEUS Master addresses

First walid MODBIS addresses

Input bits: 1
Coil bits:
Inpuk registers:
Holding registers:

It will send the request once when data is changed.

Set up the max. time to wait for the response. If exceeds it, that means an error.
(For Modbus TCP/UDP, recommended: 1000 ~ 3000 ms; this example is 1000 ms)
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6. Open the “Variables” window, set up the variables want to use.

Workspace 10 Drivers *
- Test 2 B & Mg MODBUS Master Name | Value
[g’_ﬁ: | Exception programs a2 - Open MODBUS: 192.168.1.100:502 Request <4> Read Input Registers
- Programs ] 8 Read Input Registe Slave/Unit 1
‘ 3] Main 8 K Address 1
c1-- [ Watch (for debuggi.. | = ) Nb Item 4
; &% Soft Scope E Tips: Activation Periodic
=4 Initial values press “F1” key to see the setting ||| peiad (ms) 1000
%4 Binding Configuration : g 2 method for MODBUS Master. Period onerror 15000
- 39 Global defines &5 Timeout (ms) 1000
fass fa} Variables |~ Number of trials 1
B Types \ I B Description

Double click to open.

Please follow the table to set up 4 WORD (16 bit) variables (refer to Section 2.3.1).

Variable Name Data Type Dim Description
Word_1~ Word_4 WORD --- Used to read the Al data (16 bit)
Status DINT 5 Used to record the read/write status

Refer to Appendix A to check the data types and range of the variables. After setting up, it is as the

picture below.

T Name /| Type | Dim. | Attrib. | Syb. | Initvalue | User.. | Tag | Description
Status DINT [0..4] O
Waord 1 WORD ]
Word_2 WORD ]
Word_3 WORD ]
Word_4 WORD ]

4 7] 10 Drivers | Variables :

7. Inthe “1/O Drivers” window, drag the variables (“Word_1 ~ Word_4" and “Status”) from the

I”

Variables area to the “Symbol” area of the Data Block. Notice: This example shows “Status” is an

II’

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 T Name /| Type | Dimn.
2 g Open MODBUS: 192.168.1.100:502 Request <4> Read Input Regis Q Status DINT [0..4]
J [+-*B <4> Read Input Reaisters (1] [1..4] Slave/Unit 1 = ord_1 WORD

8 Address 1 v/ ,/ Word 2 WORD
b | Symbol | Operation | Offset | Mask | Storage | Hgngeﬂ Word_3 WORD
@ Status{0] Data exchange 0 FFFF Default _-- - ; WORD
O word_1 Dataeschange 0 FFFF _ Defawk — ~ il e

— Word_2 _ Dataexchange— — # — — FEFF Default e = = ;
€2 word 3 <« Dataexchange 0  FFFF  Defaul | ae REZ |
B Word_4 Data exchange 0 FFFF Default
< 1 >

{'<>]7|0 Drivers A\df;riail-f:s__‘:» 2
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8. Set the “Operation” of the “Status[0]” to “Error report” (If reading data fails, its value is an “Error
Code”; when reading data OK, it will reset to “0”.). Press “F1” key to view the setting descriptions for
the Modbus Master. In the title of “Status and command variables”, you can find the details about
this commend and “Error Code”.

9. Select "Word_1~ Word_4" and click “Iterate property” to set up the “Offset” value (From: O; By: 1).

10 Drivers *
|8 =-Mp MODBUS Master Name | Value

; -5 g Open MODBUS: 192.168.1.100:502 Request <4> Read Input Reqist... |
,,B -8 <4> Read Input Registers (1] [1..4] Slave/Unit 1
Address 1
13 Nb Item 4
E Activation Periodic
g Period [ms] 1000
; Period on err... 15000
€5 Timeout (ms] 1000
‘ Number of tri... 1
B Description
r—
IEI%n:l:ol Operation | Offset | Mask | Storage % | Range|l
Stdtus[0] Error report 0 FFFF Default
° Word_1 Data exchange
Word_2 Data exchange
N (DHacschae
Wodd4  Dataeschange * |

£ Fror: By 1 e

£ » ! 10 Drivers < \arisbles

Fezultz

[ Ok kl\[ Cancel ]

The setting steps of “Modbus Master Request” for both “Modbus Master RTU/ASCII Port (Section 5.1)”
and “Modbus Master TCP/UDP Port” are the same. Now, we have finished the setting to read Al data.
Please click the item number (link to the Section 5.1.1~5.1.5) in the table below for the setting steps to
read/write other data.

Items | Function Code Modbus Request Description
1 2 Read Input Bits Read DI data
2 5 Write single coil bit Write DO data
3 4 Read Input Registers Read Al data
4 6 Write single holding register | Write one AO data (16-bit)
5 16 Write Holding Registers Write multiple AO data (16/32 bits)
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Note: If you want to disable the Modbus TCP/UDP Master port while the program is running. Refer to
Section 5.2.4 to use the "MBTCP_M_disable" function (and use “MBUDP_M_disable” for UDP).

5.2.1 Connecting ET-7000 Series I/O Module

ICP DAS ET-7000 is a series of /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 WP-5238-CE7 and
XP-8xx8-CE6, recommends a maximum of 200; the WP-8xx8, WP-8xx8-CE7, and VP-x2x8-CE7 is
recommended that no more than 32.

For more information about the ET-7000 series products, please visit the website:
http://www.icpdas.com/root/product/solutions/remote io/ethernet io/ethernet io selection.html

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.

EQ%ET-?UIBZ ANEIAREE 192.168.255.1 EEERERE
i

& Ih{ER B R A TAE A SR B R BB LT RTZA
9% (Eiess © PEEEER)

B
e
Username: Admin it
Password: Admin

(Case sensitive) ERERRL). ‘ﬁiﬁdrmn q
THEEP): ]‘]&:&iﬁ? ‘

SLIBBEEBR)
| me || @D |
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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

&9 v e 192168255 %2l [x
r BREIRE | @ PET-7000 Web page 0O fa- B8 1o - BEE- TREQ- IO
.
ICP DAS  se— SO .
——— -—
http://www.icpdas.com a— —
—
il Mok Mesws Modbus Settings (Al Basic Setting)
_1 Overview
=43 Configuration Range (40427) Enable (00535)
-—U-N-rk-g-r]e Work Settngs Cho [05] +/-2.5V v off C lon @
(1 Basi i Ch1 [04] +/-1V v oFf © [oN © \
Ea ) Ch2 [OF] T/C K-type, -270°C ~ 1372°C v oFf C lon @
; ~ % o n
£3} = = : =
[;‘C] Wb e Ch3 [OF] T/C K-type, -270°C ~ 1372°C v off © |oN @ Set ZIS (t)N to
5 ~ - = enabnie It.
> [05] +/-2.  lon &
{11 Pair Connection chd 10313225 - OFF " |ON
{1 More Information Chs [05] +/-2.5V v oFf © |on
chs [05] +/-2.5V v oFF " lon @
Ch7 [05] +/-2.5v v off C lon @
Cchs [05] +/-2.5V v oFF O loN @
“ ” Chs [05] +/-2.5V v off C |on
Set “Al Data Format
to “ON” (Engineer)’ Modbus Address Function Action
means: L 50/60 Hz rejection for AL off | oN © |0=50/1=60 Hz (default=1)
+2.5: -25000 ~ +25000 Al Data Format ofF | ON| © | 0qHex/1=Engineser (default=0)
+1 :-1000~ +1000
o, Submit
258 :25.8 (°C) =

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 Y h H
2200 ~ 100°C s comp HEX 8000 4000

Restore/Open the Demo Project:
The Win-GRAF demo projects in the following sections can be found on the shipping CD, please refer to

Chapter 12. Click the menu bar "File" > "Add Existing Project" > "From Zip" can restore/open/check the
demo projects. (CD-ROM:\Napdos\Win-GRAF\demo-project\)

Demo Project File Name Description

ET-7060

demo_ET7060.zip

Read 6 DlIs, write 6 DOs

ET-7018Z

demo_ET7018z.zip

Read 10 Als
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1. Click the tool icon “Open Fieldbus Configuration” to open the “I/O Drivers” window.

=T

Workspace

¥ Name
ET7060_DI DO  BOOL
ET7060_DI_01 BOOL
ET7060_DI 02  BOOL
ET7060_DI_03  BOOL
ET7060_DI_04  BOOL

RCEpTion programs
= Programs 7 : B
i 3] Main E -8 <15 Write Coil Bits (1) [1..6]
£ [ Watch (for debugging) || = Mg MODBUS Slave
i B8 Soft Scope E

=4 Initial values Request | Slave/Unit | Address | Nbltem | Activation | Peric ET7060_DI 05 BOOL
%3 Binding Configuration || = <25 Read Input Bits 1 1 6 Periodic 50 ET7060_status  DINT

39 Global defines €5 <155 Wiite Coil Bits 1 1 6 OnChange 0 ET7060_RL_ 00 BOOL

& Variables ET7060_RL 01 BOOL +
B Types [ E", < | 2| < | >

2. Double click “Open Modbus: IP:502” to open the “MODBUS Master Port” window.

Notice:

All demo projects in this chapter can enable the Win-GRAF PAC as a Modbus TCP Master. Please fill
in the current IP address of your ET-7000, and set "Port" to "502” and "Protocol" to "TCP - Open
Modbus".

MODBUS Master Port

\[ ok |
| Cconcel ]

Address: ‘192.168.1.128

Port: 1'502

TCP - Open MODBUS
UDP - MODEUS RTU
UDP - Open MODBUS

Protocol;

.

() Serial MODBUS-RTU Enter the current IP address

Com. port: ’7 of your ET-7000.

Delay between requests

Delay {ms): {5 ‘

Try to reconnect after communication error
Manage diagnostic infa for slaves

[ pisabled {do not open and manage this port)
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5.2.2 Connecting the ET-7060 (6 DI, 6 Relay)

The ET-7060 is a 6 DI and 6 Relay channels Ethernet I/O module. The Win-GRAF demo project for this
section is "demo_ET7060.zip". Please refer to Section 5.2.1 to set up the module channels using the
Internet Browser, and restore/open the demo project.

Demo Description:

This demo creates two Data Blocks, one is used to read 6 DI data, the other is used to write 6 DO data.

1. Double click the first Data Block (<2> Read Input Bits) to open the setting.

Workspace 10 Drivers *
2 demo_ET7060 B =M MODBLS Master A7 Name | Type
(- [ Exception programs 2 [ g% Open MODBUS: 192.168.1.128:502 ET7060_DI_0O0 BOOL
[ Programs ‘B 8= ] <2> Read Input Bits (1] [1..6] i ET7060_DI_D1  BOOL
] Main -8 <15> Wiite Coil Bits (1) [1..6] < ET7060_DI_02 BOOL
[ Watch (for debugging) || = - X ET7060_DI_O3  BOOL
Symbol | Dperation | Dffset | Mask | Storage G
/
A% 5ot Scope Bl er7060_D1_00 Data exchange 0 [FFFF Defaut & s L sl Sl
= Initial values . ET7060 DI 05  BOOL
R ; y g ET7060_DI_01 Data exchange 1 FFFF Default
%4 Binding Configuration ET7060_status
v 3 .. ET7060_DI_D2 Data exchange 2 FFFF Default =
29 Global defines &5 ET/060 RL 00  BOOL —
: “~ ET7060_DI_03 Data exchange 3 FFFF Default S
fa} Variables ET7060_RL_01 BOOL
=18 ET7060_DI_D4 Data exchange 4 FFFF
B Types E ET7060 RL 02 BOOL
ET7060_DI_05 Data exchange 5 FFFE Default gy
; [ ET7050 ET7060_RL_03 BOOL
|_status Error report 0 Default | TR i
< [ > < |

Notice: The value of the “Offset” starts from “0”, but the Modbus address of the variable is the “Offset”
value plus 1 (Base address). If set the “Operation” to "Error report”, the “Offset” value of the
variable (Data Type: DINT) must set to “0”.

MODBUS Master Request m
Description: | ’ ’

— )
Slavefunit: |1 P\ The Net-ID of the Slave Unit
MODBLS Request (ET-7000) is fixed to "1".
» 21> Read Coil Bits Al
" :
!‘ffi’ Read Hoona Redkrers Read DI data
Data block

—

Base address: 3

4r\ Start from the address 1

Mb items: 6 | to read 6 items.
Activation
[ () Periodic: |50 |ms 5000
T ‘ Read once every 50 ms.
O on cal {on error) If it5st
o error occurs, wait 5 s to
qe
send the next commend.
Misc.
Timeout; (500 Q
) oy — If no responds in 500 ms, means error.
b trials: ;1 ‘
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2. Double click the second Data Block (<15> Write Coil Bits) to open the setting window.

Workspace
=4 demo_ET7060

&l
=)

[ Exception programs
[ Programs
3] Main

=1--[ Watch [for debugaing)

B8 Soft Scope
=4 Initial values
%4 Binding Configuration
3 g Global defines
(a} Variables
B Types

i 10 Drivers *

e Mg MODBUS Master A| 7 Name | Type
| @ [ & OpenMODBUS: 1921681128502 ET7060_DI02 BOOL 4
[ 1B <2> Read Input Bits (1) [1..6] 4 ET7060_DI_03 BOOL
b el = 1 <15> ‘write Coil Bits (1] [1..6] ET7060_DI 04 BOOL
"_T Symbol | Dperation Offset | Mask | Storage | ET7080_DI_05  BOOL
B ET70s0_RL_00 Data exchange * 0 |FFFF  Defaut ET7060_status  DINT
@ ET7080_RL_O1 Data exchange 1 |FFFF Defaut EVDR0_RL.O0: |BOQL,
— ET7050_RL_02 Data exchange 2 |FFFF Defaut ET7060_RL 01 BOOL
2 ET7080_RL_03 Data exchange 3 |FFFF Defaut ET7060 RL 02 BOOL ™
ge ET7060_AL_04 Data exchange 4 |FFFF Defau Egggg-gt-gj gggt
— ET7060_RL_0S Data exchange 5 FFFF Default - = 7
HE & | 5| <F'f"?’rilﬁﬂ Rl NA ROOI ¥

Request

MODBUS Master Request m

Description:

|

Slave/Unit:

MODEUS Request

4K The Net-ID of the Slave Unit

(ET-7000) is fixed to "1".

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

’ AAEw WMvikm Unldima O mmisbme -

~

Data block

Base address: [1

) Start from the address 1
b items: 3 . .
I — to write 6 items.

N Write DO data.

Activation

O Periodic: \ ‘ ms ‘5000 ]

80n call {on error)

On change . . .
¢ Write data, if data is changed.

Misc,

Timeout: i5UU Q

Nb Hrials: [1 ‘ If no responds in 500 ms, means error.
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5.2.3 Connecting the ET-7018Z (10 Al)

The ET-7018Z is an 10 Al channels Ethernet I/O module. The Win-GRAF demo project for this section is
"demo_ ET7018z.zip". Please refer to Section 5.2.1 to set up the module channels using the Internet
Browser, and restore/open the demo project.

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

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

Workspace 10 Drivers
_ﬂ demo_ET7018z B = Mg MODBUS Master AT Name | Type
(- [ Exception programs 2 [l g% Open MODBUS: 192.168.255.1:502 Minutel DINT A
[} Programs ) BB~} <4> Read Input Reagisters (1] [1..10] oy Second1 DINT
3] Main : - ET7018z_Al 00 INT
£ B Walch for debugging) || = Symbol | Operation v | Offset | Mask | Storage ET70182 Al D1 INT
&8 Soft Scope ET7018z_aAl_00 Data exchange 0 FFFF Default ET7018 = AI—D2 INT
3 Il sl f B ETrorezal_ot Data exchange 1 FFFF Defaul it 82— s |
e . . 4 ET70182_81_02 Data exchange 2 FFFF Default EA
U3 Binding Configuration ET70182_A1_03 Data exchange 3 FFFF Defaul SROIz.aL08 | [INT
39 Global defines @5 e ET7018z_Al_ 05 INT
: v ET7018z_Al_04 Data exchange 4 FFFF Default o
fa} Variables ET7018z_AlI 06 INT
B, Tues B¢ ET7018z_aAl_05 Data exchange 5 FFFF Default ET7018 = AI—UY INT
» ET70182_AI_06 Data exchange 5 FFFF Defaul EA
ET7018z_Al 08 INT
ET7018z_aAl_07 Data exchange 7 FFFF Default R Tl
ET7018z_al_08 Data exchange 8 FFFF Default T ]
ET7018z Al 09 Data exchange 3 Jrrrr ET70182 _status DINT_| 8
[ ET7018z_status Error report 0 Default S ..
P ‘ Name | Walue l

Notice: 1. The value of the “Offset” starts from “0”, but the Modbus address of the variable is the
“Offset” value plus 1 (Base address).
2. If set the “Operation” to "Error report”, the “Offset” value of the variable (Data Type: DINT)
must set to “0”.
3. If Alrange is -32768 ~ 32767, please declare the data type as "INT" for the variable.

MODBUS Master Request m
Description: | | ‘

— ! :
SlavefUnit: |1 P\ The Net-ID of the Slave Unit
(ET-7000) is fixed to "1".
MODEBUS Request
| <23 Read Input Bits Al
| <3> Read Holding Registers x

i B M clngle coll bt Read DI data
Data block '
co1
Base address: !—L\ Start from the address 1
Mb items: 10 \ to read 10 items.
Activation
[ ©eeriodic 50 |ms |s000 JL Read once every 50 ms.
O oncal {on error) If error occurs, wait 5 s to
©on change send the next commend.
Misc.
Timeout; {500 Q
Nb trials: 1 ‘ If no responds in 500 ms, means error.
' e
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5.2.4 To Disable/Enable the Modbus TCP/UDP Master Port

The Modbus TCP/UDP Master ports which are enabled in the Win-GRAF "Fieldbus Configuration" -
"0 Drivers" setting window, will automatically work after the PAC is powered on. If user wants to
disable one of the Modbus TCP Master ports, use the "MBTCP_M_disable" function (and use the
"MBUDP_M_disable" function for UDP), see below:

(* Declare To_disable as BOOL *)
If To_disable then

To_disable := FALSE ;

MBTCP_M_disable ( '192.168.71.9', 502 ) ;
End_if;

In the above code, when you set "To_disable" as "TRUE", it will disable the Modbus TCP Master port
which connects to the slave device with the IP address "192.168.71.9" (TCP Port_No = 502). And later,
you can enable it again by using the "MBTCP_M_enable" function (using the "MBUDP_M_enable"
function for UDP), see below:

(* Declare To_enable as BOOL
Status_tcp as BOOL *)
If To_enable then
To_enable := FALSE ;
MBTCP_M_enable ( '192.168.71.9', 502 ) ;
End_if;
Status_tcp := MBTCP_M_status ( '192.168.71.9',502 ) ;

The "MBTCP_M_status" function (and "MBUDP_M_status" is for UDP) listed above is used to get the
status of the Modbus TCP Master port, for example, enabled (True) or disabled (False).

For easy maintenance, user can declare a STRING variable (set its length as "20"). For example, declare
one "IP_addr2" variable and set its initial value as "192.168.71.9“. Then you can use it as the

following code.

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

The previous section lists the way to enable the Win-GRAF PAC as a Modbus TCP Master device, and lists
the way to read/write Modbus TCP Slave device. This section will list the way to create the redundant
"Modbus Master Request", when one IP of the Modbus TCP Slave devices is disconnected, the other IP
can still normally to be read/written data.

Application Diagram:
Intelligent Remote Redundant
Ethernet!/O Expansion Unit
iDCS-8830 + F-8K Series I/O Modules

Win-GRAF PAC
WP-8xx8

.

RS-408

LAN1 LAN2

Modbus TCP Slave

Modbus TCP Master

Follow The Steps:

1. Click the “Open MODBUS:”, and then click the menu bar “Tools” > “Export”.

2. In the “Export Assistant” window, click “Export some project items (XML)” and “Next”.
File Edit View Insert Proj

_W_indow Help
A=A > =)

Workspace 10 Drivers *

¥
{EEEF ]

& %Ee A8 0 5%A

Name | Walue

Mode Open MODBUS
€ad Input Bits Address 192.168.1.100

@ +0: boo_1 Part 502

@ +1:boo 2 0 Reconnect after error

@ +2: boo_3 Slaves diagnostics

‘ @ Error report: EHHDH_STATUS1\ Delay between requests [ms) 10

SE¥-"3 Open MODBUS: 192.168.1.100:502

g Binding Configuration =B <4> Read Input Registers (1) [1..5] Disabled [l

3g Global defines &5 @ +0.1: DINT_1

Each Modbus TCP Master can only set to
connect one Slave IP address, so here we
Welcome ko the Export Assistant. What do you want to export? will show the way to copy and generate
the second Modbus Master to connect
O Export a complete project (xML) the second Slave IP address. —

l (3) Export some project items (XML); ] 1000 8000 |
1000 8000
9 .

( Next‘{[ Cancel |
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3. Check the “Configurations” and uncheck all other items, and then click “Next”.

Select items to be exported:

[] Programs and UDFBs
[0 Main
[ pOnBadindex
[ pOnDivZero
[ pShutDown
| pStartup

[ Conﬁguratlons
(%G} MODEUS Master

/\

[CIExport referenced global variables [ Next ﬂ [ Eancal

4. Browse a suitable path (default in C:\Win-GRAF\Projects) and named for the file (e.g., Master_2.xml),
and then click "Save" button. Finally, click "Finish" to export the settings.

i Pia @

FEFR D ’L’?Projecte v O 2rE-
Y I Demo01
i ‘) () ICPDAS _template
BRI (OMICP M
= () other
[ 4 ) Test
() Test 01
ol ytest 1
N () Test 2
D (B
AP | ytest 0528
Export is complete. 'é]'!
BN
. —
184 M) Gssher 2.3l ) v‘
o AR mnmnn v| BLH
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I”

5. Using the Notepad software to open the file “.xml” that exported in the step 4, and then copy the

content between the <modbus> and </modbus>.

P Master 2 soml - SE3A
BRE KEE BAOQ WRO HAH

<types> i~
</types>
<variables>
<vargroup name="{Global)" kind="GLOBAL">
</vargroup>
<vargroup name="{Retain)" kind="RETAIN">
</vargroup=
</var|ables>

<m|:|dbus>

="ffff" F‘dn ge
="ffff" Panqp

i

name="" mode

DIMT 1" nby

{ rupp—"Dafd fu}
e="Status" off

LN
<fieldbus=
«</fieldbus>

| £

6. Paste the copied content above the </modbus>, and change the address to the second IP address of
the Modbus Slave device (e.g., “192.168.1.101"), then save and close the file.

P Master 2 soml - SE3A
el REE B0 RO AW

R Ctl+N A
Fﬁ%Eﬁ(_)m CtlO  |master" address="192.168.1.100" port="502" sdiags="1" reconnect="1" disabled="0" reqdelay="10" rtu="0">

( e 2="" mode="Read Input Bits" address="0" nbitem="3" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">
%ﬁ*ﬁﬁ(_) \ pe="Data" offset="0" symbol="boo_1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

pe="Data" offset="1" symbol="boo_2" nbword="1" mask="ffff" RangeHi="" RangelLo="" SigHi="" SigLo=""/>

SREFIEMESW)... pe="Data" offset="2" symbol="boo_3" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
FUEN(E)... Ctl+P  pe="Status" offset="0" symbol="ERROR_STATUS1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
435%@9 =" mode="Read Input Registers" address="0" nbitem="5" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">

<modbusitem ope="Data" offset="0" symbol="DINT_1" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DINT_2" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DINT_3" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="6" symbol="DINT_4" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="8" symbol="DINT_5" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq:

/modbusport

<modbusport kind="master" g SRR port="502" sdiags="1" reconnect="1" disabled="0D" reqdelay="10" rtu="0">

<modbusreq name="" mude-“Read Input Bits" address="0" nbitem="3" slave="1" call="Periodic{1000,8000)" timeout="1000" retry="1">
<modbusitem ope="Data" offset="0" symbol="boo_1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="1" symbol="boo_2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigH SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="boo_3" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS1" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq>

<modbusreq name="" mode="Read Input Registers" address="0" nbitem="5" slave="1" call="Periodic(1000,8000)" timeout="1000" retry="1">
<modbusitem ope="Data" offset="0" symbol="DINT_1" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="2" symbol="DINT_2" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="4" symbol="DINT_3" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="6" symbol="DINT_4" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>
<modbusitem ope="Data" offset="8" symbol="DINT_5" nbword="32770" mask="ffff" RangeHi="" RangeLo="" SigHi="" Si />
<modbusitem ope="Status" offset="0" symbol="ERROR_STATUS2" nbword="1" mask="ffff" RangeHi="" RangeLo="" SigHi="" SigLo=""/>

</modbusreq>

</modbusport>

l </modbus> |

i€
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7. Click the Win-GRAF menu bar “Tools” > “Import”.

File Edit View Inset Project Window Help

S 3k 58 optons.. ZWNE ARG BRA
Workspace Customize...
=) MTCP_M Send 1o Watch 3 |7 Name /| Type |
B [ Exception programs & : A 58.1.100:502 ERA] Global variables ~
[ Programs St (1)01.3] boo_1 BOOL
: 3] Main Edit Variables as Text... ‘ boo_2 BOOL
=] i;J;A;tch (for debuggin... Generate Himl Document .. boo_3 BOOL
Soft Scope g s s DINT_1 DINT
=3 Inital values L RS ARt ROR_STATUST DINT 2 DINT
%4 Binding Configuration | @ History... aisters (1) [1..5] DINT 3 DINT =
39 Global defines %3 Global Binding Editor DINT 4 DINT
{2} Variables @ Compére Project DINT 5 DINT
B Types & den HTML Granhic ERROR_STATUS1 DINT
) ERROR_STATUS2 DINT v
OPC Client . : -
¢ IEC61850 Client [ =
42 [ 1 ‘RDF{_STATUSZ | Name | Value ‘
Goose Client

Slave/Unit | Address | |

1 3
Runtime Parameters ’ | 1 5

Import... \ .
Export... \ >

Conmmunication Parameters. ..

8. In the “Import Assistant” window, click “Import project items (XML)” and “Next”.
9. Select the file you want to import (e.g., “Master_2.xml”) and click “Open” button.

Welcome to the Import Assistant. What do you want to import?

®Import project items (XMLY °

() Import ST file \
O Import project items from‘erevious versions

() Import common definitions

EHO: | O Projects (O Import OEM libraries
= ) Import Embedded HMI hardware definition
|- Demo01

'. () ICPDAS_template
HABAME  (DMICE M
[)other

@ () Test
. () Test_01 [ Mext Q [ Cancel ]
= test 1 -
: 0 Test 2
() Test_3

BRBIF | test 0528

ﬁ?‘{ﬁ%ﬁ W °

"

e Lo ez Master_2.3aml v | GEO)
WRBAD): | EML files (*aom)) vl [LEE N
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10.

11.

Click “Finish” to finish the import action.

Import Assistant @

Import is complete.

N\

In the “10 Drivers” window, there has added a new “Open MODBUS” setting item that includes two
“Modbus Master Request” for using to read the DI and Al. One “Error report” is used to check the IP
connecting status, so please add two “DINT” variables in the Variable area (e.g.,

“ERROR_STATUS11”, “ERROR_STATUS21”) and double click the “Error report” to assign variables.

10 Drivers *

%

=- Mg MODBUS Master

. [ & OpenMODBUS: 192.168.1.100:502
[ <2> Read Input Bits (1) [1..3]

3 <4> Read Input Relslers1 150

B a<2> Head Input Blts [1] [1 3]
-@ +0: boo_1
@ +1:boo_2

Q) +2:boo 3
|1 Q Emor report: ERROR_STATUST1 ]

B *B <4> Read Input Registers (1] [1..5]
o@ +0.1: DINT_1
coo@ +2.3:DINT_2
@ +4.5: DINT_3
@ +6.7: DINT_4
[-_Q +8. 9 DINT 5 EODBUS Yamniable

ERROR_STATUS1T  DINT

ERROR_STATUS11  DINT
ERROR_STATUS21  DINT

< :

, | /.
T Name /| Type |
boo_3 BOOL ~
DINT 1 DINT
DINT_2 DINT
DINT_3 DINT
DINT_4 DINT
DINT 5 DINT

(<€

| Name | Value I

~-@ Emor report: ERROR_STATUS21 Symbal
~-Mg MODBUS Slave

IERROR_STATUSZI

(%) Status | Control

iError report

(O Data exchange
Offset: |V
Mask: FFFF
Storage: |Default

=

k3

| Cancel |

’ERRDR_STATUSZ

v x

@ DINT_4
& DINT_5

Q

& ERROR_STATUS1
@& ERROR_STATUS2
& ERROR_STATUS11

Al

<€

Variables: (all

N\

J

~ [[] Local variables only

[]Hide FB instances
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5.4 Connecting the tGW-700 to Expand Modbus RTU Master Ports

If using the Modbus RTU (RS-232/485/422) device to transmit data in a long-distance application area,
the user will normally choose a lower baud rate for better signal quality. But, using this way will cause
low transmission efficiencies. In order to improve this problem, ICP DAS releases the tGW-700 series
products (tiny Modbus TCP to RTU/ASCII gateway) for converting Ethernet/RS-485 signals so that the
user can reduce the RS-485 cable lengths and solve the issue with inefficient communications.

This section will provide a demo program (demo_tgw725.zip) to describe how the Win-GRAF PAC
communicates with LC-103 modules via the tGW-700 gateway (as the figure below).

Win-GRAF PAC

(Modbus TCP Master) ]
Ethernet * ' Rs-232/485/422 M. -
WinPAC . (OneIP) | == = e -
o &35 / S &
N L —— ~—

~ Portl - -
XPAC Port2 ol

tGW-700 Series
Modbus TCP to RTU/ASCII
Gateway

QewPAC

5.4.1 Using the tGW-700 Series (Modbus TCP to Modbus RTU/ASCII Gateway)
The tGW-700 module is a Modbus TCP to RTU/ASCII gateway that enables a Modbus TCP host (e.g.,
WP-8xx8) to communicate with serial Modbus RTU/ASCII devices through an Ethernet network, and

eliminates the cable length limitation of legacy serial communication devices. Visit the tGW-700 series
webpage for more information on
http://www.icpdas.com/root/product/solutions/industrial communication/pds/tgw-700.html

tGW-700 series User Manual
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/document/ (Refer to Chapter 3 & Chapter
4 to know the way of network setting, testing and web function configuration for the tGW-700 module.)

Before using the tGW-700, the user must configure its network and COM Port setting:

® Connect the Power Supply and the Host PC
1. Check that the Init/Run switch is in the “Run” position. LLLTTT ]

M
g

wGw.r1s

'f_l_-.-.

o

~—
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2. Connect both the tGW-700 and the Host computer to the same sub-network or the same
Ethernet Switch, and then power on the tGW-700.

Ethernet Cable

Ethernet Cable

+12 to +48 Vpc jack Power Supply (Non-PoE) PoE Power Supply

@ Install the “eSearch Utility”, and then Search and Configure the Network Setting for the tGW-700
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/modbus _utility/

. eSearch Utility [ ¥1.1.7, Mar_30, 2015 ] M=
File Server Tools
MName Alias IP Address Sub-net Mask Gateway MA
r tGW-725 I} Tin 10.10.10.100 255.255.255.0 0.0.0.0
D302 ETherO T9Z.T66.T1.9 200200, 10 T9Z.ThE.T.1 [I]I}
DL-302 EtherlQ 192.168.17.25 255.255.0.0 192.168.1.1 oo:
Weh LED NfA 192.168.11.10 255.255.0.0 192.168.1.1 oo:
Weh LED NfA 192.168.17.42 255.255.0.0 192.168.1.1 00
A0 testl 192.168.11.8 255.255.0.0 192.168.1.1 00:
7T186E3 I-7540D 192.168.17.40 255.255.0.0 192.168.17.40 00
ET-F067fPET-706F NA 192.168.17.44 255.255.0.0 192.168.0.1 0o:
svzz201 Compact 2.168.82.100 255.255.0.0 192.168.1.1 8.
< | >
. . f .
M Searct&Sewers CunilguratlunJUDP] | Ie Weh‘J Exit
Statns

Search your tGW-700. Set the tGW-700’s IP / Mask Open the tGW-700 Web Server.

/ Gateway. (Contact your (Note: Both the tGW-700’s and
Network Administrator to PC’s IP addresses must on the
get correct configuration) same sub-network. Refer to

Chapter 4 of the tGW-700 user

Please contact your Network Administrator to get the correct IP, Mask and Gateway addresses. After
completing these settings, click the “OK” button and they will take effect within 2 seconds.

Configure Server (TDF) E|

Server Name : tGW-725

DHCP: |u: OFF j Sub-net Mask : |255.255.255.n Alias: |Tiny
IP Address : 10.10.10.100 Gateway : 0.0.0.0 MAC: |
VWarning!!

Contact your Network Administrator to get correct configuration before any changing! Cancel
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® Web Configuration
You can refer to the tGW-700 user manual (chapter 4) to view the configuration way for all features.

The following will describe the COM Port setting.

1. Enter the tGW-700’s IP address on the web browser. (Note: It must on the same sub-network with
your PC’s IP).

2. Enter the password (the factory default password is “admin”).

' e Tiny Gatewsay b4

[ 10.10.10.100 [y 1)

0?‘% Tiny Modbus Gateway (tGW-72x)

N Home | Porti | Port2 | Network | Fifter | Monitor | Password | Logout

| »

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

Login password |l Nl A ) Submit

Note: This web configuration requires JavaScript enabled in your browser (Firefox, IE...).
If the web configuration does not work, please check the JavaScript settings first.

When using IE, please disable its cache as follows.
Menu items: Tools / Internet Options... / General / Temporary Internet Files / Settings... /
Every visit to the page

-

Copyright © 2010 ICP DAS Co., Lid. All rights reserved.

3. After logging in, the main page (Home) will display the current port setting. The user can also click
“Portl” or “Port2” tab to modify the settings.

Tiny Modbus Gateway (tGW-72x)

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

System Timeout

(Network Watchdog, Seconds) 300

OFF

Remote Server |
Remote TCP Po

Current port settings:

PortSetngs | Pot1 | Port 2
9600 9600
8 8
None None
1 1
RTU RTU
300
4

0
T80
I T T
Server
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5.4.2 Connecting the tGW-700 Series and the LC-103 module (1 DI, 3 Relay)

In this section, we provide a demo project (demo_tgw725.zip) to describe how the Win-GRAF PAC
communicates with LC-103 modules via the tGW-725 (the Modbus TCP to Modbus RTU/ASCII gateway
with two RS-285 ports). You can run the Win-GRAF Workbench and click "File = Add Existing Project -
From Zip..." to open this project in the Win-GRAF PAC CD (CD-ROM: \Napdos\Win-GRAF\demo-project).

The LC-103 is an easy-to-use lighting control module that supports the Modbus RTU protocol and
provides 1 channel for digital input and 3 channels for relay output. Before using this module, set its ID
No. depends on your application needs, for example, if the required ID is "1", simply adjust the rotary
switch to “1" at the bottom of the module. Visit the LC-103 webpage for more detailed information:
http://www.icpdas.com/root/product/solutions/remote io/rs-485/lighting control/lc-103.html

1! oot
- The LC series module user
EE:\: : manual:
S ftp://ftp.icpdas.com.tw/pub/
Q e = \ cd/8000cd/napdos/Ic/

Demo Project Description: (Refer to Section 5.2 to know how to create this project.)

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

S H 4 Qg X o9 = HzIedE i & %A
Work=space 10 Drivers *

2l demo_tgw725 E Mg MODEBUS Master A 5F MName | Type
i YT S DT (B 7Y 0 p=n MODELIS: 10.10.10.100:502 {3} Global variables  ~
[ Programs *B <15 Write Coil Bits [11]1..3] Slave1_DOO BOOL

“HE] Main 8 @ +0: Slavel_DOO Slavel DO1 BOOL
[ watch [for debugging) || — = +1: Slavel DO Slavel DO BOOL
&R Soft Scope ﬁ & +2 Slavel_D0O2 Slavel_DOO BOOL
= Initial walues @ Success counter tmp_counter Slave? DO BOOL
%4 Binding Canfiguration E O Fail counter: Fail_counter Slavel DO2 BOOL
g Global defines 25 “B <15 Write Cail Bits [3)1[1..3] trmp_counter DINT
il Wariables @+ Slaved DOD fail_counter DINT
B Types B+ 2 +1: Slaved_DO1 trmp_counterl  DINT
[ (&l Projects) = +2 Slaved DO2 fail_counter] DINT
O Success counter tmp_counter3 Slaved_DoOO BOOL
& _Fail counter: fail_counterd Slave3_DON BOOL
u; Open MODBUS: 10.10.10.100:503 ] Slaved_DoO2 BOOL
“B <15 ‘Write Cail Bits [21[1..3] trmp_counter3  DINT
: bl Clawad BOO - fail_counter3 DIMNT s
Request | Slave/Unit | Addiess | Mbltem | Activation | Pe ¢ 3
<183 Wwrite Cail Bits 1 1 3 On Chanage
M ame | Yalue
< »
4 » kdain “Wariables 10 Drivers

On the screen, the "Open MODBUS: 10.10.10.100:502 / Open MODBUS: 10.10.10.100:503" means that
the tGW-725’s IP address is "10.10.10.100" and using two COM ports (RS-485) No. - "502“ and "503".
And, there are two LC-103 modules (Slave ID = "1" and "3") connected to its COM1 and one LC-103
connected to the COM2 (Slave ID = 2). The following will describe the configuration way of each Modbus
Master Request one-by-one.
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2. Mouse double-click the first data block under the COM1 (Port = 502) to view this Modbus Master
request. In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the
LC-103 (Slave ID = 1) via the tGW-725‘s COML1 (Port = 502). As the figure below, the "Operation" is
set to "Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

10 Drivers * | HEL A
E Mg MODBUS Master A F Mame | Type
o 2 Open MODBUS: 10.10.10.100:502 ﬁ Global variables -~
Slave1_DOO BOOL
g &+ Slawe1_DO0 Slave1_DOT BOOL
3 @ +1: Slavel_DO1 Slavel_DOZ2  BOOL
= & +2: Slavel_DO2 Slavel? _DOO BOOL
g O Success counter: trp_counter Slavel DO BOOL
& Fail counter: fail_courter Slavel DO2 BOOL
25 B <15 “Write Coil Bits [3][1..3] tmp_counter DIMT
& +0: Slave3_DO0 fail_counter DIMT
B = +1: Slave3_DON tmp_counter?  DIMT
= +2 Slave3_DOZ fail_counterl DIMT
I L Surcess counber tmn counberd b S|a\r53_DOI:| BOOL
Syrbal | Dperation | Drfset) Mask | Storage | Rang Slave3_DO1 BOCL
Slawel1_D0O0 Data exchange 1] FFFF  Default ~ Slaved DOZ BOOL
Slawel_DO1 Data exchange 1 FFFF  Default tmp_counterd DINT
Slawvel_DOZ2 Data exchange 2 ) FFFF Defalt fail_counter3 DINT
brnp_counter Success counter 1] FFFF  Defalt F3 3
fail_counter Fail counter 1] FFFF  Default N
~ . e | Walue
4k bezin “Wariables 10 Drivers

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

MODEBDS Master Eequest _

Request _
Description: || | =
——
SlaveUnit: The Net-ID (e.g., “1” ) of the

Slave device (i.e., LC-103).

MODEUS Fequest

<5 Write single coil bik ”
<6 Write single holding reqister

A E e Weiks Ueldim s Fmmicbmie—

Write DO data.

Drata block,
Base address:
Hb erms: Start from addr. 1 and
Mb items: .
write three data.
Ackivation
) Periodic: | ms ||:| |
O on call (on_errar)
on ch  —— .
IR Write only when data changed.
Misc,
Tirneout: -3':":":' ms
An exception occurs if no
Mb brials: respond for 3000 ms.
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3. Mouse double-click the 2nd data block under the COM1 (Port = 502) to view this Modbus Master
request. In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the
LC-103 (Slave ID = 3) via the tGW-725's COML1 (Port = 502). As the figure below, the "Operation" is
set to "Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

E *B <15 wiite Coil Bitz (1) [1..3] A 5F Mame | Tupe
= @ +0 Slavel_DODO ot Global variables ~
1 3 +1: Slavel_DOT Slave1_DOO BOOL
8 @ +2 Slavel_DOZ Slavel DO BOOL
= O Success counter: tmp_counter Slawvel DO2 BOOL
B = Fail counter: Fail_counter Slave2_DOO BOOL
F 8=1 15 Wwiite Coil Bits (3] [1..3] Slave?_D07 BOOL
2+ Slaved_DO0O Slavel DO2 BOOL
&5 B2 +1: Slaved D01 tmp_counter  DINT
= +2 Slave3_DO2 fail_counter DIMT
B+ O Success counter: tmp_counter3 tmp_counterl  DINT
1 Fail counter: fail_counter3 fail_counterl DIMT
. 2. (nen MODALS- 1010 1010050 s Slaves DO BOOL
Symbal | Operation TEIff&eq M azk | Storage | Rang Slave3 DO BOOL
Slave3_D0O0 Data exchange 0 FFFF  Default » Slave3d_DO2 BOoOL
Slave3_DOT Data exchange 1 FFFF  Default trmp_counterd  DINT
Slave3_DO2 Data exchange 2 FFFF  Default fail_counter3 DIMT
trip_counterd Success counter 1] FFFF  Default ¢ 5
fail_counter3 Fail counter 1] FFFF  Default N
. $ arne | Walue
4 ¥ | bain,  Marables | 10 Drivers

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

HMODEUE Master Request

Requesk _
Description: | | =
Slave/Unit: 3 *\ The Net-ID (e.g., “3” ) of the

Slave device (i.e., LC-103).

MODELS Request

<5 Write single coil bit
<hz= Wite single holding register

E

1 Mhiks Qoldine Rocickees N \Write DO data.

[raka block.

Base address: -

o Ty Start from addr. 1 and

B write three data.
Ackivation

() Perindic: | ms ||:| |

O on cal {on errar)

(®) On change @ Write only when data changed.

Misc.
Timeout: 3000 ms ] ]
An exception occurs if no
Mb trials: |:| respond for 3000 ms.
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4. Mouse double-click the data block under the COM2 (Port = 503) to view this Modbus Master request.
In this example, the Win-GRAF PAC (Modbus TCP Master) send three DO commands to the LC-103
(Slave ID = 2) via the tGW-725‘s COM2 (Port = 503). As the figure below, the "Operation" is set to
"Success counter" (or "Fail counter") that means this variable value will add 1 if the command

was successfully sent (or failed). Moreover, the “Offset” value of these variables must set as “0”.

10 Drivers *
E 2 +1: Slavel_DON
a2 o +2Z Slavel_DO2Z
L, O Success counter tmp_counter
E O Fail counter: fail_counter
= “B <15 Wiite Coil Bitz [3][1..3]
E o +0: Slavez DOO
& +1: Slaved DO
g O +2 Slaved D02
25 O Success caounter bmp_counterd
& Fail counter: fail_counterd
a & Open MODBUS: 10.10.10.100:503
] te 3[2]1..9]

bl

Suymbol | Operation

| Offset | Mask | Storage | Rang
Slave2 _DO0D [Data exchange 0 FFFF  Default
Slave2_D0O1 [ata exchange 1 FFFF  Drefault
Slave2 DOZ2 [ata exchange 2 JFFFF  Default
tmp_counter Success counker 1] FFFF  Default
fail_counterl Fail counter 1] FFFF  Default
£

4 bAzin “Wariables 10 Drivers

M ame

| LI
“F Mame | Type
it Global variables ~
Slave1_DOO BOOL
Slavel DO BOOL
Slave1_DO2 BOOL
SlaveZ_DOO BOOL
SlaveZ DO BOOL
SlaveZ_DO2 BOOL
tmp_counter DIMT
fail_counter DIMT
tmp_counter?  DINT
fail_counter DINT
Slave3_DOO BOOL
Slave3_ DO BOOL
Slaved_DCr2 BOOL
tmp_counterd  DINT
fail_counter3 DINT s
£ >
| Walue

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

plus 1 (Base address).

MODEDSE Master Eequest

Requesk

Description: |

Slave/Unit:

MODELS Request

The Net-ID (e.g., “2” ) of the
Slave device (i.e., LC-103).

<5 Write single coil bit
«<h= Write single halding reqister

)

Write DO data.

[raka block,

Base address:

L
b items:

Start from addr. 1 and
write three data.

Ackivation
() Perindic: | | ms |EI
() on call (o0 Error

{(#) on change @

Write only when data changed.

Misc,

Tirmeouk: 3000 ms

o ¢
b Erials: I:I

An exception occurs if no
respond for 3000 ms.
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5.4.3 Test the Demo Project (demo_tgw725.zip)

Before testing this demo project, download it to your Win-GRAF PAC. (If you're not familiar with it, refer
to Section 2.3.4 and Section 2.3.5.)

The Hardware Wiring:

WP-8xx8 RS-408 tGW-700 Series
(192.168.80.21:502) Ethernet Switch Modbus TCP to RTU/ASCII Gateway ,..f,..,
Ethernet Y Portl & 4 e

(10.10.10.100) - (502) T B

— Rs-485 D=1 ID=3
e ,f{ Port2 LC-103
- (503) e e
(9600,8,n,1)

After connecting with the Win-GRAF PAC, double-click on any DO variable and set it as "TRUE" in the
“I/0O Drivers” window. If the write operation is successful, then the "tmp_counter" value will add "1".

Gl vl 4l Qe BaX 2l m o= g% e AR S 5 A)sEn EE LR N
Workspace Qooo [ Drivers]
g [ demo_tgw725 [StaAp.___ E = Mg MODBUS Master -~
----- (3 Exceplion programs o - Dpen MODBUS: 10.10.10.100:502
- Programs ), E-*B <15 Wwite Coil Bits (17 [1..3]
j (- “HE] Main B o @+ Slavel_DO0O=TRUE
EI 3 ‘whatch [for debugging) || |-= +1: Slavel_D0O1 =TRUE
o &% Soft Scope |-= +2 Slavel_D0O2 =TRUE
= Initial values g B3 Success counter tmp_counter = 4
%3 Binding Configuration HES 3 Fail counter: fail_counter =0
g Global defines = =B <15 Write Coil Bits [3][1..3] -
o} Warisbles {-= +0: Slaved_DOO = TRUE | Slaves DOO &
........ == T‘I'JFIES EJ' = ] | TEIE ‘ | 1)
------- [ [All Projects) - | N
[—I:I Success counter tmp_counterd = 2 ] [ FALSE ] (0]
------ 2 Fail counter: fail_counterd =0
Elﬁ; Open MODBUS, 101010100503 ] [ ButLack ]
B <15 Write Coil Bitz [2][1..3]
""" =] [ ButUnlock ] W
...... D
...... D “w
Sumbol | Operation | Offset | Mask | Storage | Range (Low) | Riange [High) | Signal [Low]
Slawes_DO0=TRUE  Data exchange i] FFFF  Diefault
< | >
4 I hazin Wwariables 10 Drivers |

Note: When the Win-GRAF PAC boots up, it will send the Modbus request to the Modbus Slave device.
So, you can see the "tmp_counter" value starts at "1" means that write data is successfully.
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