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How to Use the Win-GRAF PAC to Connect 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 paper 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
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Modbus TCP to RTU/ASCII
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1.1. 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/
(See the chapter 3 & chapter 4 of this manual 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:
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® Connect the Power Supply and the Host PC
1. Check that the Init/Run switch is in the “Run” position. LT |
.-
o v
 rowrms § I'
& iy

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

+12 to +48 Vpcjack 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/

9 eSearch Utility [ v1.1.7, Mar.30, 2015 ] M=E3

File Zerver Tools

Name Alias IP Address Sub-net Mask | Gateway kA~
iGW—?Z’E i 10.10.10.100 . . . .0.0.
UL-als ETherlJ 3£ 1bo. 11.3 Pl L L I Tho 11 111}
\[:.-'L_SUI_ZED E” erl0 192.168.17.25 259 : Open the tGW-700 Web Server.
e ’ a4
Web LED n| Setthe tGW-700’sIP/Mask Fl (Note: Both the tGW-700's and
10 te| / Gateway. (Contact your p| PC’s IP addresses must on the
7186E3 L} Network Administratorto | same sub-network. See chapter 4
Search your tGW-700. || get correct configuration) : of the tGW-700 user manual.)
o~ i a

[

Search Servers Configuration [UDF] | @ Yeb Exit
L

>

atatuz
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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.

Confignre Sexver (TTDF)

Server Name : tGW-725

x)

DHCP: |0: OFF ~| | Sub-netMask: |255.255.255.0 Alias:  [Tiny

IP Address : |1 0.10.10.100 Gateway : |I].l].l].l] MAC: |

Warning!!

Contact your Network Administrator to get correct configuration before any changing! OKk Cancel

® Web Configuration
You can refer 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: Both the tGW-700’s and PC’s IP addresses must on the same sub-network, for example,

IP Mask
tGW-700 10.10.10.100 255.255.255.0
PC 10.10.10.xxx 255.255.255.0

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

Y o Tiny Gaeusy x
€ 2 €| [110.10.10100 [y | 1\ e =
\C¥ Tiny Modbus Gateway (tGW-72x)

x__.q“% I I I I I |

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

Login password (El NG A ) Subrmit

Note: This web configuration requires JavaScript enabled in your browser (Firefox, 1E...).
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... f General / Temporary Internet Files / Settings... /
Ewvery visit to the page

-

Copyright © 2010 ICP DAS Co., Ltd. All rights reserved.
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3. Afterlogging in, the main page (Home) will display the current port setting. The user can also click
“Portl” or “Port2” tab to modify the settings.

)GQ Tiny Modbus Gateway (tGW-72x)

| Port1 | Port2 ||Network | Filter | Monitor | Password | Logout
\ ] System Timeout
Initial Switch felda (Network Watchdog, Seconds) 300

Home

Current port settings:

Portsetings L Pt P2
9600 9600

g i

Nore None

1 1

RTY RTY

300 %0

; ;

0 0

280 350

<) €
A I NN
Server Server

:

-

-

:

1.2. Connecting the tGW-700 Series and the LC-103 module (1 DI, 3 Relay)

In this paper, 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 =2
From Zip..." to open this 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
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re={ onf
- : The LC series module user
5:: : manual:
e ftp://ftp.icpdas.com.tw/pub/cd/
3 11T o T : 8000cd/napdos/Ic/

Demo Project Description: (Refer the FAQ-011 to know how to create this project.)
1. Click the “Open Fieldbus Configuration” tool button to open the “lIO Drivers” window.

S d®x 8 Q
Workspace
2 demo_tgw725 “F Mame | Type
[ Exceplion programs fay Global variables -
[ Programs Slavel _DOO BOOL
“F] Main B @ +0: Slavel_DOC Slawel_DiO1 EOOL
[ “watch [for debugging] || = +1: Slavel_DO1 Slavel_DOZ2 BOOL
B2 Soft Scope 28] @ +2 Slavel_DO2 Slawe2_DO0 BOOL
=4 Initial values @ Success counter: tmp_counter Slavel_DO1 BOOL
%3 Binding Canfiguration Q O Fail counter: fail_caounter Slave2 DOZ BOOL
30 Glohal defines 25 *B <15 Wiite Coil Bit 1..3] tmp_counter DIMT
o} Wariables @ +0: Slaved DO fail_counter DINT
B Types B @ +1: Slave3 DOT tmp_counter]  DINT
[ (&l Projects] 2 +2: Slaved D02 fail_counterl DIMT
@ Success counter tmp_counterd Slaved DOO BOOL
2 _Fail counter: fail_counter3 Slaved_DO1 BOOL
(2 & Open MODBUS: 10.10.10.100:503 ) Slave3 D02 BOOL
*B <15: Write Cail Eit@1 )| 2 tmp_counters  DINT
¢ bk Cloeead DON fail_counter3 DINT
Request | Slaverit | Addess | Mbltem | Activation | Pe < >
<15 wiite Coil Bits 1 1 3 On Change
3 5 M ame | Walug

4 belain “ariables 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.

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 COM1 (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”.
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= Mg MODBLUS Magter A || Mame | Type
B s Open MODELS: 10.10.10.100:502 fa) Global variahles Ce
) R=] < 15: Wwiite Coil Bits (1] [1..3] Slaval_DO0O BOOL
B @ +0: Slavel_DOO Slavel_DON BOOL
= = +1: Slavel_DO1 Slavel D02 BOOL
! @ +Z Slavel_DO2 SlaveZ_DOO BOOL
O Success counter: tmp_counter Slave2 DN BOOL
B 2 Fail counter: fail_counter 1 Slavez DO2 BOOL
5 B <15 \Write Coill Bits (3] [1..3] tmp_counter DIMT
@ +0: Slave3 DOO fail_counter DIMT
=l @ +1: Slaved DO tmp_counter]  DINT
@ +2 Slave3 DOZ2 fail_counter! DIMT
. b Surress counter bon coonberd b Slawe3_DOO BOOL
Symbol | Operation | (ffzet | Mazk | Storage | Rang Slave3d D01 BOOL
Slawe1_DO0O Data exchange o FFFF  Default » Slawve3_DO2 BOOL
Slawel_ DO [ata exchange 1 FFFF  Default trap_counterd DINT
Slavel_DO2 Data exchange 2 ) FFFE _ Diefault fall counterd OIMT
tmp_counter success counter 0 1; the “Offset” value of these variables
fail_counter Fail counter il i
- : must set as “0”. |
4 » B hdain “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).

MODEBUSE Master Request _

Request

De=cription: ||

|

Slave/Unit:

(T N

MODELS Request

The Net-ID (e.g., “1” ) of the
Slave device (i.e., LC-103).

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

=1 & m Lheibm Lmldima Flmmicbme—

E

Write DO data.

[raka block.

Base address:

Start from addr. 1 and

b items: )
write three data.
Ackivation
) Periodic: | ms ||:| |
O on cal {om error]
2N Chan g @ — .
© 4 Write only when data changed.
Misc.
Timeout: 2000 ms - ]
An exception occurs if no
Mb trials: respond for 3000 ms.
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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 COM1 (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 * BN X
E “B <15 “Wite Coil Bitz [1) [1..3] A 5F Name | Type
2 @ +0 Slavel_DOO oy Global variables ~
! & +1: Slave1_DOT Slave1_DOO BOOL
8 B +2 Slavel_D0OZ Slavel DO BOOL
i @ Success counter tmpcounter Slavel_DO2 BOOL
T 2 Fail counter: fail_counter Slave2_DOO BOOL
¥e =1 <15 Wwiite Coil Bitz [3] [1..3] Slawve2 DO BOOL
™ @ +0: Slaveld DOO Slave? DO2 BOOL
&5 @ +1: Slave3_DOM tmp_counter DIMT
& +2 Slave3 D02 fail_counter DINT
B S Success counter tmp_counterd trmp_counterl  DINT
2 Fail counter: fail_counterd fail_counter DINT
. & Onen OGRS 101010 100-F03 — Slave3_DO0O BOOL
Symbal | Operation Offzet | Mask | Storage | Fang Slaved D01 BOoL
Slawed DOO [rata exchange 0 FFFF  Default L) Slave3d_DOr2 BooL
Slawved DO [rata exchange 1 FFFF  Default trmp_counterd DIMT
Slave3_D0OZ Data exchange 2 FFF Diefault fail conntard LulbIT
tmp,_counterd Successcounter 0 Tl The “Offset” value of these variables
fal_counter3 Fail counter 0 “n”
. must set as “0”.
L hazin “Jariables 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).

An exception occurs if no
respond for 3000 ms.

MODEUS Master Eequest

Request
Descripkion:

SlaveUnit:

MODEUS Requesk

| | _OK
\SA

The Net-ID (e.g., “3” ) of the
Slave device (i.e., LC-103).

=5 \Write single cail bit ~
<6 = Write single holding regisker

AL Weiks LAldim A Fmmi

Write DO data.

[raka block,

Base address: |1

b ikems: 5 Sta‘rt from addr. 1 and

write three data.

Ackivation

Ooncal {on error)

on change @—— .

® . Write only when data changed.

Misc,
@ Tirni20LIL: ms
Mb trials: |:|
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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”.

Descripkion:

10 Drivers * EEX
E @ +1: Slavel_DO1 A °F Mame | Type
2 @ +2 Slavel_DOZ2 i Global variables A
1 O Success counter: bmp_counter Slave1_DOO BOOL
8 @ Fail counter: fail_counter Slavel DO BOOL
= "B <15 Wiite Coil Bitz [3][1..3] Slavel_DO2 BOOL
B @ +0: Slave3 DOO Slave2_DO0O BOOL
g @ +1: Slave3d DO Slave2_DOn BOOL
@ +2 Slave3 DO2 Slave2_DO2 BOOL
&5 O Success counter tmp_counter3 tmp_counter DIMT
2 _Fail counter: fail_counterd fail_counter DIMT
N & Open MODBUS: 10.10.10.100:503 tmp_counterl  DINT
W= 15> “wirite Coil Bits [2]11..3] = fail_counterl DIMT
: \ - Slave3 DOO BOOL
Syrbol | Operation N | Offset | Mask | Storage | Rang Slave3 DO EOOL
Slave2_D0OO Data exchange 0 FFFF  Default Slave3 D02 EOOL
Slavez_DON Data exchange 1 FFFF  Default trp_counterd  DINT
Slaves D02 Data exchange 2 FFFE_ Default foil oo CybIT
fme._counterl sueeess counler ;; The “Offset” value of these variables
fail_counter] Fail counter n
= must set as “0”.
4k T “Wariables 10 Drivers
Note: MODEUS Master Eequest |2
The “Offset” value starts at “0” and Feduest | |

the Modbus address of variable is —

equal to the “Offset” value plus 1 SlavefUnit: u The Net-ID (e.g., “3" ) of the
Slave device (i.e., LC-103).

(Base address). MODELS Request

=5 \Write single cail bit ~
<6 = Write single holding regisker

AL Weiks LAldim A Fmmi Write DO data.

[raka block,
Base address: |1
b ikems: 5 Sta‘rt from addr. 1 and
write three data.
Ackivation
O on eal {om error
(%) On change @————

Write only when data changed.

Misc,

An exception occurs if no
P @ Timenut: 3000 ms
respond for 3000 ms.
b trials: |:|
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1.3. 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 the Win-GRAF Getting Started Manual - Section 2.3.4 and 2.3.5.)

The Hardware Wiring:

WP-8xx8 RS-408 tGW-700 Series
(192.168.80.21:502)  EthernetSwitch ModbusTCP to RTU/ASCII Gateway
Ethernet Y Portl
{(10.10.10.100) -+ (502)
= RS-485

£ prs f, Port2
- (503

(9600,8,n,1) L

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

¥ (o B (A == |~ | ) RS P A L

Workspace OO0 [0 Drivers]
[ demo_tgw725 [StaAp.___ E Mg MODEUS Maszter -~
| Exception programs a2 &= Open MODBUS: 10.10.10.100:502
1 Programs ] "B <15 Write Coil Bitz [1][1..3]
<] Main B @&+ Slawel_DOO0=TRUE
[ Wiatch [for debugging] = &2 +1: Slavel_D0O7 = TRUE
&R Soft Scope A 2 +2 Slavel_DO2Z2 = TRUE
= Initial values g & Success counter: tmp_counter = 4
%3 Binding Configuration = Fail counter; fail_counter =0
:2g Global defines =) B <15 Wiite Coil Bitz [3][1..3] —
o} wariables {-& +0: Slav=3_DO0 = TRUE 1“"'“3—1’0" &
%= Topes o 2 |§ TROE W& 11
3 (80 Projects) = :  ——

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

3 Fail counter: fal_counterd =0

& Open MODBUS: 10.10.10.100:503 ] ’ ButLock, l
“B <15 Wite Coil Bitz (2] [1..3]
= l ButUnlock l
=2
& w
Symbol | Operation | Offset | Mask | Storage | Fiange [Low) | Range [High) | Signal (Low]
Slawes_DO0=TRUE  [ataexchange 0 FFFF  Default

<
40 heain “ariables 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" which means this data write is successful.
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