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Packing List

The shipping package includes the following items:

u One tGW-700 series hardware module
n One printed Quick Start Guide
n One software utility CD
.ﬁ._;";E:‘, Quick start
< N

Note:
If any of these items are missing or damaged, please contact the local distributor for
more information. Save the shipping materials and cartons in case you want to ship the

module in the future.

More Information

Documentation
CD:\NAPDOSMGW-700\Document
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/document/

Firmware
CD:\NAPDOSMGW-700\Firmware
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/firmware/

Software
CD:\NAPDOS\Software
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/



http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/document/
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/firmware/
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/

Modbus has become a de facto standard industrial communication protocol, and is now the
most commonly available means of connecting industrial electronic devices. Modbus allows for
communication between many devices connected to the same RS-485 network, for example, a
system that measures temperature and humidity and communicates the results to a computer.
Modbus is often used to connect a supervisory computer with a remote terminal unit (RTU) in
supervisory control and data acquisition (SCADA) systems.

The tGW-700 module is a Modbus TCP/UDP to —~ tGW-715  Remote 1/0 Modules
RTU/ASCII gateway that enables a Modbus/TCP D | _ _ i

host to communicate with serial Modbus ' — ‘ﬂfiﬂ”ﬂ _.:fj
RTU/ASCII devices through an Ethernet network, = Medbus/TEP Host R

and eliminates the cable length limitation of - S
legacy serial communication devices. The \,,,-m =

module can be used to create a pair-connection
application (as well as serial-bridge or serial-
tunnel application), and can then route data over TCP/IP between two serial Modbus
RTU/ASCII devices, which is useful when connecting mainframe computers, servers or other
serial devices that use Modbus RTU/ASCII protocols and do not themselves have Ethernet
capability.

Remote Devices

The tGW-700 module features a powerful 32-bit MCU to enable efficient handling of network
traffic, and also has a built-in web server that provides an intuitive web management interface
that allows users to modify the configuration of the module, including the DHCP/Static IP, the
gateway/mask settings and the serial port settings

The tGW-700 module offers true IEEE 802.3af-compliant (classification,
Class 1) Power over Ethernet (PoE) functionality using a standard
category 5 Ethernet cable to receive power from a PoE switch such as the
NS-205PSE. If there is no PoE switch on site, the module will also accept
power input from a DC adapter. The tGW-700 module is designed for
ultra-low power consumption, reducing hidden costs from increasing fuel

Low Power

and electricity prices, especially when you have a large number of modules installed. Reducing
the amount of electricity consumed by choosing energy-efficient equipment can have a positive
impact on maintaining a green environment.

tGW-700 Series User Manual, Version 1.6, Jul. 2011 _



B Comparison Table of Device Servers:

Series
Features
Virtual COM Yes Yes Yes Yes -
Programmable Yes Yes - - -
PoE Yes - - Yes Yes
Modbus Gateway Yes - - - Yes
Multi-client Yes Yes Yes - -
Remarks Professional Powerful Isolation for Cost-effective, Cost-effective,

DS-715 Entry-level Entry-level

1.1 Why Ethernet Solutions?

Nowadays, the Ethernet protocol has become the de-facto standard for local area networks.
Connectivity via the Internet is becoming common in many applications from home appliances,
to vending machines, to testing equipment, to UPS, etc. An Ethernet network can link office
automation and industrial control networks, access remote systems and share data and

information between multivendor machines, and it also provides a cost-effective solution for
industrial control networks.

HE

gthernet

NS-208 i
Industrial Ethernet the’f)e,
Switching Hub \

gey-S8

-'l'._-. Loy
N
\



1.2 Why Web Server Technology?

Web server technology enables configuration of the tGW-700 via a standard web browser

interface, e.g. Internet Explorer, Firefox or Mozilla, etc. This means that it is easy to check the

configuration of the tGW-700 via an Ethernet network without needing to install any other

software tools, thereby reducing the user’s learning curve.

<} Tiny Gateway - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

O Back

\_) @ @ \f_h pSearch ‘:,,"n'\'{Favorites @ Bv .,{_; ‘ﬁ

Address | &] http:jj10.1.120.15/

v|Go Links

\eY Tiny Modbus Gateway (tGW-700)
- ? Home | Port1 | Network Setting | Change Password | Logout
. . -]
Status & Configuration
W tGWY-T15 ne: W )
w1.0.3 [Mar.24, 2010] Y 00-0D-E0-80-00-04 1
10112015 Dl 10000
o OFF 300
Current port settings:
Port Settings| _ Poil |
Baud Rate (bps): 115200 v

Copyright © 2009 ICP DAS Co., Ltd. All rights reserved.

@ Done

0 Inkernet
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2. Hardware Information

2.1 Specifications

‘tGW-?lZ tGW-722 | tGW-732 tGW-715\‘ tGW-725 | tGW-735 tGW-718 | tGW-724 tGW-734 |

System
CPU | 32-bit ARM
Communication Interface
10/100 Base-TX, 8-pin RJ-45 x 1,
Ethernet (Auto-negotiating, Auto-MDI/MDIX, LED indicator)
PoE (IEEE 802.3af, Class 1)
3-wire
2-wire RS-232
COM1 5-wire 5-wire 3-wire RS.-485 2-wire 2-wire 2-wire 2-wire 2-wire
RS-232 RS-232 RS-232 4-wire RS-485 RS-485 RS-485 RS-485 RS-485
RS-422 4-wire
RS-422
COM2 ) 5-wire 3-wire ) 2-wire 2-wire ) 5-wire 3-wire
RS-232 RS-232 RS-485 RS-485 RS-232 RS-232
3-wire 2-wire 3-wire
e - - RS-232 |~ - RS-485 |~ - RS-232
Self-Tuner - Yes, automatic RS-485 direction control
UART 16¢550 or compatible
COM Port Format
Baud Rate 115200 bps Max.
Data Bit 56,7,8
Parity None, Odd, Even, Mark, Space
Stop Bit 1,2
General
Power Input PoE_: IEEE 802.3af, Class 1
DC jack: +12 ~ 48 Vpc
Power
Consumption 0.05A @ 24 VvDC
Connector Male 10-Pin Removable Terminal Block x 1
DB-9 x1
Installation DIN-Rail mounting
Flammability Fire Retardant Materials (UL94-VO Level)
Operating 25° ~ 75°C
Temperature
Storage o o
Temp?srature -30° ~80°C
Humidity 10 ~ 90% RH, non-condensing
Note: COM1/COM2/COM3 = TCP port 502/503/504

, on 1.6, Jul. 2011



2.2

Features

Cost-effective Modbus/TCP to RTU/ASCII Gateway

Supports Modbus/TCP master and slave

Supports Modbus RTU/ASCII master and slave

Contains a 32-bit MCU that efficiently handles network traffic
10/100 Base-TX Ethernet, RJ-45 x1

(Auto-negotiating, auto MDI/MDIX, LED Indicators)

Redundant power inputs: PoE (IEEE 802.3af, Class 1) and DC jack
Includes redundant power inputs: PoE and DC jack

Allows automatically RS-485 direction control

Supports TCP, UDP, HTTP, DHCP, BOOTP and TFTP protocols
Supports UDP responder for device discovery

Allows easy firmware updates via the Ethernet

Tiny Built-in Web server for easy configuration

Tiny form-factor and low power consumption

RoHS compliant with no Halogen

Made from high-grade fire retardant materials (UL94-VO Level)

2.3 Selection Guide
Model cPU | Ethernet | Baud Rate | com1 | coMz | com3

tGW-712 5-wire RS-232 -

tGW-722 5-wire RS-232 5-wire RS-232 -

tGW-732 3-wire RS-232 3-wire RS-232 3-wire RS-232
2-wire RS-485

USLLATE) 4-wire RS-422

tGW-725 2-wire RS-485 2-wire RS-485 -

. 10/100 Base-TX,

tGw-735 32-bit MCU POE 115200 bps 2-wire RS-485 2-wire RS-485 2-wire RS-485
3-wire RS-232

tGW-718 2-wire RS-485
4-wire RS-422

tGW-724 2-wire RS-485 5-wire RS-232 -

tGW-734 2-wire RS-485 3-wire RS-232 3-wire RS-232

3-Wire RS-232: RxD, TxD, GND (Non-isolated)

5-Wire RS-232: RxD, TxD, CTS, RTS, GND (No-isolated)

2-Wire RS-485: DATA+, DATA-, GND (Non-isolated)

4-Wire RS-422: TxD+, TxD-, RxD+, RxD-, GND (Non-islated)

tGW-700 Series User Manual, Version 1.6, Jul. 2011



2.4 tGW-700 Front View

Serial COM Ports

!!ll!li’;[‘

Robust insulated and 4" S1: System LED
fire retardant case *—* o *" indicator
i
tGW.715
{&Twwm,u-
& {
thdo saw |
{ fo——e {1, Operating Mode

Switch

PoE and Ethernet

RJ-45 Jack
+12~+48 Vbc Jack

The tGW-700 is equipped with a RJ-45 jack that is used as the 10/100 Base-TX Ethernet
port and features networking capability. When an Ethernet link is detected and an
Ethernet packet is received, the Link/Act LED (Orange) indicator will be illuminated.
When power is supplied via PoE (Power-over-Ethernet), the POE LED (Green) indicator

will be illuminated.

El

Pnfgflk JAct

“\
o

\
PoE LED Link/Act LED
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The tGW-700 is equipped with a +12~+48 Vbc jack that is used as the power supply. If
there is no PoE switch available on site, the tGW-700 will accepts power input from a DC

adapter. 12-48 Voc

O-@-®

Once power is supplied to the tGW-700, the system LED indicator will be illuminated as

follows:
Running Firmware ON
Network ready Flashing per 3 seconds
Serial Port Busy Flashing per 0.2 seconds
Run «g=]=p Init

Init Mode: Configuration mode

Run Mode: Firmware operation mode

In the tGW-700 series, the operating mode Switch is in the Run position by default.
When updating the tGW-700 firmware, the switch needs to be moved from the Run
position to the Init position. The Switch must be returned to the Run position after the
update is complete.

The numbers of serial COM Ports depend on the types of tGW-700 modules. For more
detailed information regarding the pin assignments for the Serial COM ports, please refer
to Section

tGW-700 Series User Manual, Version 1.6, Jul. 2011



2.5 Dimensions

tGW-712 Dimensions:

52.0 Units: mm
0 i ) [ [
[ I j RN
1
 m—  m—
Y=
ann =l Ty 77.4
L I
—1
o T
T—
[ ﬂ | I
h\l'd—}.r"l_. |8 .r"l
Front View Rear View
~—27.0—
£.0 il
1‘3}-0 @;J \t (Y INAAAR TG }
- Top View
354 -
ELD | I l;.;f:l— —|:'t;.|E 1
M= =
66 LL | e
|
Left Side View Right Side View Bottom View
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tGW-722/732/715/725/735/718/724/734 Dimensions:

520

fFooooooooo
DRODO00000

8 — g —
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1=

T

77.4

==

Front View
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354

Left Side View

Right Side View

Units: mm
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Rear View

Top View
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Bottom View
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2.6 Pin Assignments

2.6.1 tGW-712 Pin Assignments

[

[ —]

0s—1 09
TxD1 03— 08 CT51
B 07 RTS1
RxD1 02 |
o | 06

Note: The CTS/RTS pins are reserved
(no function).

tGw-712

E1: Ethernet 10/100, I3
COM1: 5-wire RS-232

“l'\'\'IE'[f"Tm_mTH T
E oct || Logace 12-48 voc ]
e 7

=/
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2.6.2 tGW-722 Pin Assignments

|:| e
OQOOCOOO0O00C00O
= —3
@Y 5 o 83 8 8 pag ol
P EEERsEEZEC
L_ COM 2 I COM 1 1 F.G.
— CT52
RTS2
0
= RxD2
Pd
0 TxD2
W S
— GND
i‘ﬁ CT51
0
| % RTS1
\CPron ~  RxD1
tGW-722 L TxD1
E1: Ethernet 10/100, (T4 @
_ COM1~2: 5-wire RS-232
[l |
E1l Note: The CTS/RTS pins are reserved
(no function).
12-48 Voc
[ Pf_?@” B N SO ]
S = e 2 0 2 5 e s e

=/
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2.6.3 tGW-732 Pin Assignments

I o I I;I OO O Cda
0000000000
= 1
| [@e¢g 2882882330 |
“ 8 3 202 F0 & &
F.G.
[ I-CDr-13J |-I:O"'12J lCﬂMlj ] |_GND
0
% RxD3
L TxD3
— GND
(s g RxD2
st
i L TxD2
— GND
L ] 0
— ‘% 2 RxD1
=
tGW-732 L—TxD1
E1: Ethernet 10/100, (I @
_ COM1~3:3-wireRS-232
I rar T
E1
PBE':, Link/Act 1:2 4:3:%:
My i L] LHHHHT |J-LI-L| I T

=/
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2.6.4 tGW-715 Pin Assignments

=
E

1P ot

tGW-715

Eil: Ethernet 10/100, 14
COMI1: R5-485/R5-422

o

L

El
12-48 Voc
PaE | 55 | Lnkfact
LT L 1 E—E—®
b ] i LM IalmEalal Ialal ! L

| S— —

F.G.
N/A
N/A
N/A
N/A

— GND
RxD1-

RxD1+

TxD1-/D1-

Zet-Sd/98%-SHd

L_TxD1+/D1+

®
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2.6.5 tGW-725 Pin Assignments

@Y £S5 448440
Lcmwzj LCDMIJ F.G.
N/A
N/A
N/A
GND
E;D‘“ 8I_DZ
) S
- L D2+
jlimminnniiij| — GND
\CPzom § D1—
tGW-725 D1+
El: Ethernet 10/100, [ @
FDMIME: 2-wire R5-485
ool
E1l
12-48 Voc
[ PEI‘\:‘:, LinkyAct —E—® ]
N e s 1 e 2 5 W5 s U 5 N s e

=7
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2.6.6 tGW-735 Pin Assignments

IBEEEE R R
Y E oo e I e o 3 o oo
[ I-l::n::rr-13J |-I:Cl‘r12J lCﬂMIJ ] F.G.
— GND
0
% D3—
LJ
L D3+
(D s — GND
0
O g
L D2+
s — GND
o 5 o
tGW-735 B
E1: Ethernet 10/100, [I13 L D1+
__COM1~3: 2-wire RS-485 _ @
Ao Tl
El
P?E_In@n e 120 431%::
S s B s 0 0 s B s s

N/
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2.6.7 tGW-718 Pin Assignments

A Y I Y [ I |
0000000000
|-R5-232J Lns 485/RS5- 422J F.G.
N/A
— GND
e
[¥)]
r RxD1
Lad
(.
(D s L— TxD1
— GND
@ & RxD1-
&
i & RxD1+
- - — o _ =
\CPeon ; TxD1-/D1-
- ("]
tGW-718 L_TxD1+/D1+
E1l: Ethernet 10/100, [IT4
| COM1: RS-232/RS-485/RS-422 @
Il
El
PEIE_IEE.J:. pe 12 43:*&;
b T f {1 H H {HHHHI |J—LI—L| f o

N/
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2.6.8 tGW-724 Pin Assignments

e e e e e e e
0000000000
o 13
o ] v i il =l [ 1 i ™
SEEEEsER e 550
I_ CoM 2 —I I—CDMIJ F.G.
GND
— CTS2
RTSZ2
o
GND
e .
RxD2
o L— TxD2
[ M ) — GND
\CPon § D1—
tGW-724 L_pi+
El: Ethernet 10/100, [
COM1: 2-wire RS-485 ©)
__COM2: 5-wire RS-232
T H_H__ﬂ I |]_[__—H-HH Note: The CTS/RTS pins are reserved
E1 (no function).
[ PB';‘B Link/Act 1:2 4:33%: ]
s B e 3 2 s s e

=/
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2.6.9 tGW-734 Pin Assignments

O
O

4
./
O
O
C

a

ﬁ,,
=
@0

ICPeon
tGW-734

E1l: Ethernet 10/100, [IT4
COM1: 2-wire R5-485
__COM2~3: 3-wire R§-232

It

El
12-48 Voc
ot |y unigic
= —E—®

Ny i L] |J'L|'L|'L|'L| |J—LI—L| i T

N/

e —

F.G.
— GND
0
% RxD3
L TxD3
— GND
O
% RxD2
L TxD2
— GND
g
g D1—
=
L D1+
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2.7 Wiring Notes

2.7.1 RS-232 Wiring Connections

Computer Device
2.RXxD  ¢—< $ 2. TXD
3. TxD ® »—¢ 3. RxD
5. GND o ¢ 5. GND
FGND ¢—¢ FGND

Device Device
RxD s $ TxD
TXD 0 >—¢ RxD
GND . $ GND
FGND ¢ $ FGND

P

Note: FGND is the frame ground that is soldered to the DB9 metal-shield.
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2.7.1 RS-422 Wiring Connections

RS-422 Master RS-422 Device
TxD+(B) RxD+(B)
DOHE) 10000000
RxD+(B) i:m)(m TxD+(B)
RxD-(A) TxD-(A)
GND o ® GND
FGND ¢ ® FGND

2.7.2 RS-485 Wiring Connections

RS-422/485 Device 1 RS-485 Device 2

|z o2
=k ¥ |5
tlaldle|e ng =
x| x| al|l &= < | T | =
RS-485 Master xlae|l 2| x|9 o|lo|lo
—-—=-— ===
DATA+(B) (XXX']T
DATA-(A) ]
GND v >

2-wire Only Device

Note: You should connect all signal grounds of RS-422/485 devices together. This

reduces the common-mode voltage between devices.
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3. Setting up the tGW-700 module

Step 1: Connecting the power and Host PC

1. Make sure the network settings on your PC are functioning correctly.
2. Disable or correctly configure the Windows firewall and any Anti-Virus software firewall
first or else the “Search Servers” function in the eSearch Utility may not work.

(Contact your System Administrator for more details of how to do this)

3. Check Init/Run switch is on Run position. a1 .

4. Connect both the tGW-700 and your computer to the same sub-network or the same
Ethernet Switch and power on the tGW-700.

@W

S B SRR N
L”"j' .

Ethernet
Cable

Power Supply J

Hub/Switch 4+12~48 Voc Jack




— PoE A
@ Power Supply
| »

bt

[

Host PC o

Ethernet Cable

PoE Switch
NS-205PSE ‘
Power Supply

5. Make sure the System LED indicator is flashing.

Q
.!‘Illlll"i -

[ B
L

L =]
1GW.715

1. et 18100,
Pt

e
ok &35

"’L’

Step 2: Installing the Modbus Utility and eSearch Utility

n The Modbus Utility is located at:

CD: \NAPDOS\Software\Modbus_ Utility
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/modbus utility/

N The eSearch Utility is located at: é :gzﬁﬁ%ﬁw

CD:\Napdos\software\eSearch\

http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/esearch/
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Step 3: Search for the tGW-700 on the Ethernet network

1. Double click the eSearch Utility and click the “Search Servers” button to search for
your tGW-700.

2. Double click the name of the tGW-700 to open the “Configure Server” dialog box.

@ eSearch Utlity [ »1.00.00, Jol 16, 20000 ]
File Server Toolz

MAC Address
00:0d:eD;80:00:00

Sub-net Mask
255.255.0.0

/

2. Double-Click your tGW-700

Alias
Tiny

IP Address
192.168.255.1

Gateway

192.168.0.1

Name
tGW- 715

1. Click “Search Servers”
|

M Search Servers |I

Exit

® v ||

3. Contact your Network Administrator to obtain the correct network configuration
information such as IP/Mask/Gateway. Enter the network settings and then click “OK”.

The tGW-700 will use the new settings within 2 seconds.

Configure Server (UDP) X
Server Name : tGW-715
DHCP: - Alias: [Tiny (7 Chars)
IP Address : | [10.0.8.246 MAC: |
Sub-net Mask : |255.255.255.l] Warning!!

Gateway :

10.0.8.254

Contact your Network Administrator to get

correct configuration before any changing!

0] 4 1 Cancel
>
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Step 4: Testing your tGW-700

4. Wiring to the Modbus device (ex: M-7055D, optional) with your tGW-700 (RS-485 bus).
For detailed RS-232/422/485 wiring information, refer to Section 2.7 \Wiring Note.

@ RS-232 Wiring:

%, -
,95_232 &, & Mobus e\nce

@ RS-485 Wiring:

azéw F.G. e I
: :f,: :: 'Y Modbus Device
S wna | S S0
I NA | S Sl
Bciants GND | @ CX
R - RxD1- | @ &
o oy { RxD1+ S (X8
"! TxD1-/D1- | @1 (N}
TxD1+/D1+ | 1 X, & I |(V)DATA+
- \& © | (G)DATA- &
o | @ 1|(v)pAaTA+ &
| (G)DATA-
P (R)+Vs
s IL| (B)GND
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5. Enter the URL address of tGW-715 in the browser, or click the “Web” button on the
eSearch Utility.

2 Tiny Device Server - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help
@ Back - \;J @ @ -f’;j p Search ""b'r\_\g" Favorites
Address |@ http:/{10.0.8.246/ l

6. Enter the password (default: admin) in the login password field, and then click the

“Submit” button to enter the configuration web page.
),cv; Tiny Modbus Gateway (tGW-700)
;» Home | Port1 | Network Setting | Change Password | Logout

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

Login password: | Submit . e
s

7. Select the “Modbus RTU or Modbus ASCII” option from the Modbus protocol that is
used by the attached Modbus devices. Note: Only one protocol can be used in a

serial port.

yore Tiny Modbus Gateway (tGW-700)

Home [Port1 |Network Setting | Change Password | Logout

Port Settings|Current Updated
::i-_ e D=t e -.,.:. b|t5f8

bits/character
Nane
1

None

B0 | {1~E5535 seconds

ol Modbus RTU Modbus RTU |

Pair-Connection Settings Modbus ASC -

, Version 1.6, Jul. 2011




8. Double click the Modbus Utility shortcut on the desktop, and then click the
“Modbus/TCP” button.

. C honorge. Comirolle
Double-Click b

\
MBus Please choose controller. ...

f ....................... \

Modbus Utility

=

 Modbus/TCe. Modbus/TCP
| Hodbun/TC5:] )

=

9. Click on the “Client tools” >> “Modbus/TCP Client”.

S Modbus Utility  Ver 1.7.1  Beta 200805727

tﬂ Modbus Mtility Yer 1.7.1  Beta 2008/

— Status
Qﬁ |Status

Exit

&

AT

Help

ettingfpor ~|— <oi |

Led

le |EnabIeM ode

ut I Timeout j s

te IBaudrate

iy
X
T e e
Data Bit |DataBit
Fiestare | Parity [Pary
Stop Bit |ciopei

LedLed Lef L]

-System Setting—————  Set II

MNet 1D

[0
Stations per COM Port
I Count i’

Modbus/TCP
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10.Enter the IP address of tGW-700 and then click “Connect” button to connect the tGW-

W MHTCE ¥er. 1.1.4 =
Profocel Description
Ardbin LD e 1 -
Prefaes S rees ol O protocd -
|P = |1Dﬁ&246| Dryta O Trarasaction idsndiar - coptad by garvar - ususiy 1
- Erte 1 Traresacihon mhentiter - copesd by Sy - ikl O
[ T ——
Port : |5E|2 B 3 Frotocel Klertfkorst)
5 Erytm 4: Langih fakd (opper bytagel 2
Connect [ Disonnn iraatic = T
Command Quridy Aemores
[~ Datalog ToialPacketttes [ 1) IE_L”BEWE_ TodPasckeities | 0
Fackel Quantiy sent | [ = Pocket Quaribyiecerend |~ 0
| Poling o Tiver mode [DabedTime) Paling Hode Timng sl
inlerval | 100 M Smt Slai trra [ Sian Time Wi [ g Pl
| [ ik pe Ficp Tive Wi [0 [ om

Ertnlll Brml] Botnd] Erind] Buinl] [Eted]
TZ000E 140004

25|
[Btnl e} Evted] Evte Eted] Eyted] [Bpa=l] [Bpeel] [Bpeed] [Bred)

11.Refer to the field "Protocol Description” at the top right of the program. You can send
a request command and confirm the response is correct.

(Ex: If M-7000 Modbus device ID =1, yousend“120006 1200 0 4” for reading D/|
value, you may receive response 1200041210

wm METCE Ver.1.1.4

ModbusTCP - Protocol Description
P |.“:| 08246 FC1 Read multiple col: status [Dess] for DO -
: [Preficed & tntes of MedbusTCP protocal] i
Part - J5E|2 Biyle 0 Transaction identifier - copied by server - wsugly 0
Byte 1: Transaction identifier - copisd by server - wsusly 0 |
e | D | Byte 2 Protocol identifier=0
- Biyle % Protocal identifier=0
[~ Datalaog Byle 4 Lenath figld (upper bylel=0 2
Paling Mad k) Chatizti st
ng Maode [ w i Packel Claar Statistc
| | Command 1 E'Lflfanw Rezponze |
Total Packet |71—' SONCE | Total Packet o
F'ac:@ta;uarl:?:nt u aoo% F'a;ata;uerl?r:neiwd 2
Timeer mode (fed perod) [ 2 [0 . |
Polling oo Timer mode [Date/Time) 1 Peling Mode Timing (mes)
Interval | 100 ms Set Slait e | Start Time M [ oo Average
I | .Slon limg [ Stop Time Min | om [ oon
[Buted] [Butel] [Bute2] [Buted] [Buted] [Buteb]
[{zpoo0s 120004 ¢ @GW..5end Command p
[Butel] [Bytel] [BwteZ] [Epted] [Bpted] [Byteh] 1_[But=11_[Fut=>1 [Ruted]
01 02 0000 00 06 --» 01 02 00 00 00 04 01 02 00000004 - 01 0201 00

Clear Lists
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4. Web Configuration

Once the tGW-700 module has been correctly configured and is functioning on the network

normally, the configuration details can be retrieved or modified using either the eSearch Utility
or a standard web browser.

4.1 Logging in to the tGW-700 Web server

You can log on to the tGW-700 web server from any computer that has Internet access.

Step 1: Open a browser

Mozilla Firefox, Google Chrome and Internet Explorer, for example @}”ef
7Y
are reliable and popular internet browsers that can be used to '
configure tGW-700 modules. Internet
Explorer

If using IE, disable the cache to prevent browser access errors. For detailed settings
information refer to “Appendix: FAQ 1".

Step 2: Type the URL address of the tGW-700

Make sure you have correctly configured the network settings for the tGW-700, or refer
to Section 2 Setting up the tGW-700 module,

2 Tiny Device Server - Microsoft Internet Explorer

File Edit Mjew Favoribes Tools  Help
@ Back * | JJ |ﬁlﬁ pSearch ‘i?Favurites
Address | @] http:/110.0.8.246/ )
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Step 3: Enter the Password

After entering the IP address, the login dialog page will be displayed. Enter the password,
and then click the “Submit” button to enter the configuration web page.

The factory default password is: ltem Default ‘

Login password admin

3 Tiny Device Server - Microsoft Internet Explorer

File Edit ¥iew Favorites Tools  Help .
e Back - n\;; @ @ ‘t_:] /I:) Search ‘*Favorites @ E;gv L; ‘:‘i

Address @ bbb ff10.0.5. 246/ v| Go |links ®
_\QV: Tiny Modbus Gateway (tGW-700)

[ph®

Home | Port1 | Network Setting | Change Password | Logout

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

| Subr%l{gg;,
P

Mote: This web configuration requires JavaScript enabléMur browser (Firefox, [E..).
If the web configuration does not work, please check the JavaScript settings first.

Step 4: Welcome to tGW-700 web server

After logging onto the tGW-700 web server, the main page will appear.

] Tiny Gateway - Microsoft Internet Explorer ‘:"E"X‘

Fle Edi Wiew Favortes Tooks Hep

OBack d B @ (h psearch *Favarltes [z} Bv Dﬁ b 3

pdiess [] ttpz/i10.1.120,157 v B ks
G Tiny Modbus Gateway (tGW-700)
[phS

Home | Port1| Network Setting | Change Password | Logout

Status & Configuration |

tGW-715 A 1
w1.0.3 [Mar.24, 2010] 0-00-E0-80-00-04 1
10112015 10000
OFF | 300
Current port settings:
Port Settings
Baud Rate (bps) 115200 L)

Copyright © 2009 ICP DAS Co., Ltd. Al rights reserved.

&) Done

& Interner
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4.2 Home Page

The Home link connects to the main page, which contains two parts.

}‘s’.‘-?g Tiny Modbus Gateway (tGW-700)
| Fort1| Network Setting | Change Password | Logout

B The first part of this page provides basic information about the tGW-700 hardware and
software.

Status & Configuration

todel MName: el N Alias Mame: ERES
Firmmaar Wl +1.0.3 [Mar 24, 20110] B A = 00-0D-E0-20-00-04
¥ 10112015 3 10000

Initia i OFF 300

= The second part of this page provides the status of the port settings and pair-connection
settings.

Current port settings:

Port Settings|Curent

bits/S
bitsicharacter

Mone

1

51 |(Default 502)

0| (1~ 853 seconds, Defauk= B0, Disable=0)

Moduus RTU




4.3 Network Setting

\e¥ Tiny Modbus Gateway (tGW-700)

ot Home | Port1 ||Nem-*crr‘k Setting] Change Password| Logout

4.3.1 Network and Miscellaneous Settings

Check the model name and the software information.

The software information includes the following items:

Firmware Version, Model Name, IP Address, Initial Switch, MAC Address and System
Timeout.

Network and Miscellaneous Settings

Initial Swatch: fel=

After updating the tGW-700 firmware, you can check the version information on this page.

4.3.2 IP Address Selection

The Address Type, Static IP_Address, Subnet Mask and Default Gateway items are the
most important network settings and should always correspond to the LAN configuration. If they
do not match, the tGW-700 module will not operate correctly. If the settings are changed while
the module is operating, any linked connection currently in use will be lost and an error will
occur.
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IP Address Selection

[ Address Type [ES300RY

e [CRORINED

Subnet Mask: &8 ][F yﬁ |o

B |tem Descriptions:

Iltem

Address Type

MAC Address: |ltguegsig: e

|(Format: FF-FF-FF-FF-FF-FF)
Update Setings

Description

Static IP: If you don’'t have a DHCP server in your network, you can
configure the network settings manually. Please refer to the Section
4.3.2.1 Manually Configuration

DHCP/AutolP: Dynamic Host Configuration Protocol (DHCP) is a
network application protocol that automatically assigns an IP
address to each device. Please refer to Section 4.3.2.2 Dynamic
Configuration

Static IP Address

Each tGW-700 on the network must have a unique IP address. This
item used to assign specific IP address.

Subnet Mask

The subnet mask indicates which portion of the IP address is used
to identify the local network or subnet.

Default Gateway

A gateway (or router) is a system that is used to connect an
individual network with one or more additional networks.

MAC Address

The user-defined MAC address.

Update Settings

Click this button to save the new settings to the tGW-700.




B Network settings can be configured using either dynamic configuration or manually
configuration, as per the following instructions:

4.3.2.1 Manual Configuration

When using manual configuration, you have to assign all the network settings in the following
manner:

Step 1: Select “Static IP” as the address type
Step 2: Enter the appropriate network settings
Step 3: Click the “Update Settings” button to finish the configuration

IP Address Selection

Address Type: IEX33

static IP Address: [[CEINCECERSCRL

Subnet Mask: ([N 25 | o

Defautt Gateway: [[CEINCENSCINSZN

[ PXOYG (G | 00-0D-B-80-00-04 (Format: FF-FF-FF-FF-FE-FF)
EU 3 - '," 3
Ve

)
¥

4.3.2.2 Dynamic Configuration

Dynamic configuration is very easy to perform. If you have a DHCP server, the network
address can be dynamically configured in the following manner:

Step 1: Select “DHCP/AutolP” as the address type
Step 2: Click the“Update Settings” button to finish configuration

Address Type: @.F"
Static IP Address: 8 |6 |

Subnet Mask: '

Default Gateway: ||

MAC Address: [Gaua=xas | (Format: FF-FF-FF_-FF.ZC FF)

i Update Settings 9‘2
e

oy

.
4".:"“
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4.3.3 General Configuration Settings

The General Configuration Settings provides functions allowing items such as the Alias Name,

System Timeout value, and Auto-logout value to be configured.

General Configuration Settings

||[Ma><. 18 chars)

| (30~ 65535 seconds, Default= 0, Disable=0)

||[1 ~ 65535 minutes, Default= 10, Disable= ()

[ pdate Settings J
® Item Descriptions:
Item Description Default
. Each tGW-700 can be allocated a unique Alias name .
Alias Name . . o Tiny
so that it can be identified the network.
If no network communication occurs for a certain
period, the system will be rebooted based on the
System Timeout configured system timeout value. 0
(Network Watchdog)
Settings range: 30 ~ 65535 (seconds);
Disabled = 0;
If there is no action for a certain period in the web
server, user account will be logout.
Web Auto-logout 10
Settings range: 1 ~ 65535 (minutes);
Disabled = 0;
Update Settings Click this button to save the new settings to the tGW-700.




4.3.4 Restore Factory Defaults
m  To reset the settings to their factory default, follow these steps:

Step 1: Click the “Restore Defaults” button to reset the configuration.

Step 2: Click the “OK” button in the message dialog box.

Step 3: Check whether the tGW-700 is reset to factory default settings for use with the
eSearch Utility. Refer to the Section = Setting up the tGW-700 Module

Restore Factory Defaults

Restore all options to their factory default states: [ Festore Defaults m@%ﬂ .p1

Microsoft Internet Explorer

? i This will erase all existing configuration changes and restore Factory default settings. Click OK if you are sure you

want to do this or Cancel to retain existing settings.

O e Cancel
“‘%gL Ee g Inds ,
s MHams  Allss 1P Addross Taile it b

IGW.TIS  Tiy 1008248 29525500
IGW.715  Tinv 1008100 165.255.0.0

2

H Seanth Servers ol tho s [LOH

Default Settings:

Item Factory Default Settings

IP 192.168.255.1
Gateway 192.168.0.1
Mask 255.255.0.0

) .6, Jul. 2011



4.4 Serial Port Settings

)Q?g Tiny Modbus Gateway (tGW-700)
| Home Network Setting | Change Password | Logout

4.4.1 Portl Settings

Check the tGW-700 hardware and software information.

Port 1 Settings

Tiny
= 00-00-E0-80-00-04

4.4.2 Port Settings

The port settings provide the following functions:

Current Updated

115200 bits/S

8 bits/character

Mone

1 1

[iq 502 502 |(Default 502)

0 0| (1 ~E5535 seconds, Default= 60, Disable= 0)
Madbus RTU




B [tem Descriptions:

Item Description Default ‘
Baud Rate (bps) Sets the Bard Rate for the COM ports. 115200
Data Size (bits) Sets the Data Size for the COM ports. 8

Sets the Parity for the COM ports. The tGW-700 does
not support the Mark and Space functions.

Stop Bits (bits) Sets the Stop Bits of the COM ports. 1
Modbus TCP port

Parity None

Local TCP Port 502
Note: COM1/COM2/COM3 = TCP port 502/503/504
If the Local TCP port does not receive any data via the
TCP/IP for a certain period, the tGW-700 will disconnect

TCP Timeout(seconds) the socket based on the TCP timeout value. 180
Settings range: 1 ~ 65535 (seconds);
Disabled = 0;

Modbus Protocol Modbus RTU or Modbus ASCII M;(_jrtzjus

4.4.3 Pair-Connection Settings

The pair-connection provides the following functions:

Pair-Connecti i Curren Updated

2 Disabled o o ]fs | [eaq ]

zemote TCP Port [BEERE
® Item Descriptions:
Item Server Settings ‘ Client Settings ‘
Server Mode Server Client
Remote Server IP Disabled IP address of the remote device
Remote TCP Port Disabled TCP Port number of the remote device
Submit Click this button to save the new settings to the tGW-700.

The more detailed information regarding pair-connection applications settings, please refer
to the Section 5.2 Pair-Connection Applications



4.5 Change Password

zggg Tiny Modbus Gateway (tGW-700)

Home | Port1 | Network Setting ||:‘hange Fas swor‘dl Logout

Change Password
The length of the passwiord is 12 characters maximum.

Confirm ney ord: |

B |tem Descriptions:

ltem Description
Current password Enter the old password (default is admin)
New password Enter the new password
Confirm new password Enter the new password again
Submit Click this button to save the new settings to the tGW-700.
4.6 Logout

Click the “Logout” tag to log out from the system and return to the login page.

\Vo¥ 2 Tiny Modbus Gateway (tGW-700)

Home | Port1 | Network Setting | Change Password

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

|

Mote: This web configuration requires JavaScript enabled inyour browser (Firefox [E.).
If the web configuration does not worl:, please check the JavaScript settings first.

When using |E, please disable its cache as follows.
Edeniniterms Tonls {Internet Ointinns § General § Temnnrans Internet Files § Settinne § Fwans vicit to the nane



5. Typical Applications for the tGW-700

51 Modbus Gateway

The tGW-700 module is a Modbus TCP/UDP to RTU/ASCII gateway that enables a Modbus
TCP/UDP host to communicate with serial Modbus RTU/ASCII devices through an Ethernet

network, and eliminates the cable length limitation of legacy serial communication devices.

—_— - - -
@ ModbusiiliCR ModbUs/iiCR 9
o | ] o
= o Send to Device#1 9 Send to Device#2 &
~
: + 4 :
) <
(2] (ol i} T
g &
H* - - N
b, . m
g :& f :';._.,"', / g
m | =3
g ; . =
@ f@%ﬂ@ ﬁ@mm ®
Broadcast to RS-232/422/485 Broadcast to RS-232I4221485
RS-232 RS-422!435 RS-232 R$-422!485
Device2 g Bevicej DEVice23 .




52 Pair-Connection Applications

The tGW-700 device servers can be used to
create a pair-connection application (as well as

serial-bridge or serial-tunnel), and then route data

between two serial devices via TCP/IP, which is
useful when connecting mainframe computers,
servers or other serial

themselves have Ethernet capability.

devices that do not

Pair-Connection Settings Table:

Port Settings
(default)

Serial Port Pair-Connection "
Through the Ethernet

Factory 1

M-7000 Remote 1/0

Power Meter

Pair-connection Settings

Baud Data Server Remote Rem:;tretTCP
Rate Format Mode Server 1P
(default)
GW-700 #1 i IP Address of the
t - 115200 8N1 Client {GW-700 #2 502
tGW-700 #2 115200 8N1 Server - -

Note: The Baud Rate and data format settings of the client and server (tGW-700 #1
and #2) depend on the COM ports of the PC (or the connected device). The serial port
settings can be different between the tGW-700 #1 and #2.



Step 1: Connecting to a network, PC and Power

1. Confirm that the tGW-700 modules are functioning correctly. Refer to Section 3-1

Connecting the power and Host PC for more details.

2. Use ai-7520 module to connect COM1 of the PC to COM1 of the tGW-700 #1. For
detailed RS-422/485 wiring information, refer to Section 2.7 \Wiring Notes.
(i-7520 Web site: http://www.icpdas.com/products/Remote 10/i-7000/i-7520.htm)

3. Connect the Modbus device (Ex, M-7055D) with COM1 of the tGW-700 #2.
(M-7055D Web site: hitp://www.icpdas.com/products/Remote 10/m-7000/m-7055d.htm)

For example of pair-connection test as follows:

a|qe) 1oudayl3

m
-
=
q e m
.‘i ~oita I e
Q e rpm Ja" E
m
=) tGW-715 #2 =g
A g
=3
Power Over Ethernet )
il
P 0 Eth t
> ower Over Etherne
PoE Switch
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http://www.icpdas.com/products/Remote_IO/m-7000/m-7055d.htm

Step 2: Configuring Ethernet Settings

Contact your Network Administrator to obtain a correct and functioning network

configuration (such as IP/Mask/Gateway details) for tGW-700 modules. Please also
refer to Section

# edearch Uhlity [ v1.00.00, Jul 16, 2010 ]

File Zerver Took

Name Alias  IP Address Sub-net Mask = Gateway MAC Address
tIGW-715 Tiny  10.0.8.246 255.255.0.0 10.0.8.254  00:0d:e0:80:00:00
tIGW-715 Tiny  10.0.8.100 255.255.0.0 10.0.8.254  00:0d:e0:80:00:08

M Search Servers | e ‘Web || Exit

Step 3: Configuring Pair-Connection on tGW-700 #1 Web server

Select your first tGW-715 (tGW-700#1) and click web button on the eSearch Utility to
launch the browser program for connecting to the web server.

Enter the password (default: admin) in the Login password field, and then click the
“Submit” button to enter the configuration page.

‘B Tiny Device Server - MicrosolL Internel Explorer [;“E"zl
Dis [t Yem rpearkes Lok ten >
Qe - ) - [x] (3] N et TrRets @) (- 15 B
Aekbn s ] et LDLD.BLL0GY v B T
\r“;r_ Tiny Modbus Gateway (tGW-700)

0 il i

# clearch Uity [ v1.00.00, Fal 16, 2000 |

& | Parrt | Nenwark Seming | Changs vord| Logoun
Bl Jerver Took

The systemn is logged out.
To enter e web configuraion, plegse tvpe password inthe fallavwing f2id

[Mame Alins  IP Address SubnetMask | Gateway

tGW-715

Vi 10.0.8.100 255.255.0.0 10.0.8.25 | | Submit
Mare: Thizwab confiquration requires AvaScnipt anabsd ingour bromesar (Firafoe, IF )
Il the wisb configuration does ot v, paase chack he JewaSonpl setings firs

Copyright © 20098 ICP DAS Co., Lid, All rights reserved,

B e

ﬂ Seln:hSemrs_ I i J ‘

Stz

Figure 5-1

7_
tGW-700 Series User Manual, Version 1.6, Jul. 2011



3. Click the “Portl” link to enter the settings page.

2 Tiny Device Server - Microsoft Internet Explorer
Bl Edt Mew Favorkes Toos  Hep

Q-9 L" @ i:‘- S0 seech 57 Pavantes @) (- _', = 3

Mldrozs {I it i1, 06,

e e\\‘lod bus Gateway (tGW-700)
LOpS -

ort! [Network Se assword | Logout

Tiny Modbus Gate

Home | Form | Nemwork Seming |

way (tGW-700)

Figure 5-2

4. Select the appropriate Baud Rate, Data Format and Modbus Protocol settings from
the relevant drop down options, for example “115200” , “8, None, 1" and “Modbus
RTU".

5. Select the “Client” option from the “Server Mode” drop down options and type the IP
address of the tGW-700 #2 in “Remote Server IP” field.

6. Assign a TCP port for the tGW-700 #2 in the “Remote TCP Port” field and then click
the “Submit” button to complete the configuration.

Curent
¢~ Baud Rate (0ps) EREF LA W PSS e
8 bits/character
-
Local TCP Port: i 502 ;ommand Port |-

TCP Timeout (seconds): &M (1~ 65535 seconj:

\V[[e]s [ TPER =i fe) {oTele] @ Modbus RTU Maodbus RTU
Pair-Connection Settings|Current

Senver Mode Eacl i o
REnEGEETEEE IR Disable

Remaote TCP Port: |18

Pair-Connection Settings _urren

pled 10.0.8 246

s N Figure 5-3

Submit
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Step 4: Configuring Pair-Connection on tGW-700 #2 Web server

1. Enter the configuration page for the tGW-700 #2 web server.

2. Click the “Port1” link to enter the settings page of the tGW-700 #2.

3. Set the Baud Rate to “115200”, data format to “8, None, 1” and Modbus protocol to
“Modbus RTU”. (Refer to Figures 5-1~5-3 for illustrations of how to perform the
above steps.)

4. Select “Server” from the “Server Mode” drop down options and then click the
“Submit” button to complete the configuration.

Pair-Connection Setti

gllz8 Disabled
Zi8 Disabled

Subrait b S

E

Step 5: Testing Pair-Connection Function

1. Install the Modbus Utility, please refer to Section 3-2 Installing the Modbus Utility
and eSearch Utility for more details.

2. Double click the Modbus Utility shortcut on the desktop, and then click the
“Modbus/TCP” button.

. Choooee Controller
Double-Click

\
MBus Please choose controller. ..
( ....................... \
Modbus Utility
'[ Mudhusrggg_, y

i
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3. Click on the “Client tools” >> “Modbus/RTU Client”.

8 Modbus Utility  ¥er 1.7.1

Boto 0025297

B oAt e Ml oo 171

" —— L o — ——

Beta 2008105

Status
J cﬁ “Status ‘

Help Exit

tSetting fPor - et [
b Mode [Fnsbietods .]

imeout j s

Tirngout

’ Restore |

udlale IEaudrate

Data Bit [0 a146it I
Parity [Pty I
Stop Bit [Stopit I

L]

4 4 4

_ Set |

- System Setling

/" COM status N

Commands ¥ Wik DRC

oincol Desenption
7 Fotadt maiple o s [obeosd Sor 0 -
{COM1 =] | 5= =
ms Pl I (R rearner |
{115200 R e
Byto 4 B ot
-
o —— Padial
o Pacht G el [ 0| Quariy  Cumert Parchin Gt lynif v
il P bk |_|;|_ l:la—-_- T ol Pk e r"_.]_
T S e Pkt Quanifyecesend [~ g
3 Polir o T medle [Dlstal el Furuuadrr-uu
i | St [ T His [ g
Bop i | Tome S w o [
[i4na0
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4. Refer to the field "Protocol Description" at the top right of the program. You can send
a request command and confirm the response is correct.
(Ex: If the remote Modbus device ID = 1, you send “1 2 0 0 0 4” for reading D/I value,
you may receive response “1 2 1 0 Al 88”) (“Al 88” is the CRC value.)
Note: The response is depending on the connected Modbus device.

MBRTU ¥.1.0.7 COMS =3
COM status Protocol Description
,—_| [FC1 Risad multiple cols status (Dws) for OO ~|
[Recuest] ~
j Byte 0:  Met ID (Station numker) B
Lir ol ’— Bryte 10 FC=01
e cont Byte 23 Reference number _
Byte 45 Bit count
L | _oee | g
Poling mode o wait] Statistics Clear Statistics |
Timeout Commands Pudket | Pesponses
20 Current Packst Sizs [bytes) [ & | Quangy | Curent Packet Siza fbytes] [ 7.2
Total Packet bytes 0 Difference  Total Packet bytes [¥
—ammand
lhznnu4
Commands v ‘with CRC Fesponzes
M oz0000000473C3 01 0201 D0AT 88 ]

Clear Lists | Exit Program

Note: The Baud Rate and Data Format depend on the serial port settings for the
web configuration above.
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1. ARP (Address Resolution Protocol)
Consider two machines A and B that share a physical network. Each has an assigned IP
address IP5 and IPg, and a MAC address, MAC, and MACg. The goal is to devise low-level
software that hides MAC addresses and allows higher-level programs to work only with the
IP addresses. Ultimately, however, communication must be carried out by the physical
networks using whatever MAC address scheme the hardware supplies.

Suppose machine A wants to send a packet to machine B across a physical network to
which they are both attached, but A only has the Internet address for B, IPg. The question
arises: how does A map that address to the MAC address for B, MACg?

ARP provides a method of dynamically mapping 32-bit IP address to the corresponding 48-
bit MAC address. The term dynamic is used since it happens automatically and is normally
not a concern for either the application user or the system administrator.

2. Clients and Servers
The client-server paradigm uses the direction of initiation to categorize whether a program
is a client or server. In general, an application program that initiates peer-to-peer
communication is called a client. End users usually invoke client programs when they use
network services.

Most client programs consist of conventional application program development tools. Each
time a client program is executed, it contacts a server, sends a request and waits for a
response. When the response arrives, the client program continues processing. Client
programs are often easier to develop than servers, and usually require no special system
privileges to operate.

By comparison, a server is any program that waits for incoming requests from a client
program. The server receives a request from a client, performs the necessary computation
and returns the result to the client.
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3. Ethernet
The term Ethernet generally refers to a standard published in 1982 by Digital Equipment
Corp., Intel Corp. and Xerox Corp. Ethernet is the most popular physical layer local area
network (LAN) technology today. Ethernet is a best-effort delivery system that uses
CSMA/CD technology. It recognizes hosts using 48-bit MAC address.

4. Firmware
Firmware is an alterable program located or stored in the semi-permanent storage area,
e.g., ROM, EEPROM, or Flash memory.

5. Gateway
Computers that interconnect two networks and pass packets from one to the other are
called Internet Gateways or Internet Routers. Gateways route packets that are based on
the destination network, not on the destination host.

6. ICMP (Internet Control Messages Protocol)
No system works correctly all the time. ICMP provides a method of communicating
between the Internet Protocol software on one machine and the Internet Protocol software
on another. It allows gateways to send error or control messages to other gateways or
allows a host to know what is wrong with the network communication.

7. Internet
Physically, the Internet is a collection of packet switching networks interconnected by
gateways that together with TCP/IP protocol, allows them to perform logically as a single,
large and virtual network. The Internet recognizes hosts using 32-bit IP address.

8. IP (Internet Protocol) address
Every interface on the Internet must have a unique IP address (also called an Internet
address). These addresses are 32-bit numbers. They are normally written as four decimal
numbers, one for each byte of the address such as “192.168.41.1". This is called dotted-
decimal notation.
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9. MAC (Media Access Control) address

To allow a computer to determine which packets are meant for it, each computer attached
to an Ethernet network is assigned a 48-bit integer known as its MAC address (also called
an Ethernet address, hardware address or physical address). They are normally written as
eight hexadecimal numbers such as “00:71:88:af:12:3e:0f:01”. Ethernet hardware
manufacturers purchase blocks of MAC addresses and assign them in sequence as they
manufacture the Ethernet interface hardware. Thus, no two hardware interfaces have the
same MAC address.

10. Packet
A packet is the unit of data sent across a physical network. It consists of a series of bits
containing data and control information, including the source and the destination node (host)
address, and is formatted for transmission from one node to another.

11. Ping
Ping sends an ICMP echo request message to a host, expecting an ICMP echo reply to be
returned. Normally, if a host cannot be pinged, you won'’t be able to use Telnet or FTP to
connect to the host. Conversely, if Telnet or FTP cannot be used to connect to a host, Ping
is often the starting point to determine what the problem is.

12. RARP (Reverse Address Resolution Protocol)
RARP provides a method of dynamically mapping 48-bit MAC address to the
corresponding 32-bit IP address.

32-bit IP Address

ARP RARP

48-bit MAC Address
13. Socket
Each TCP segment contains the source and destination port number that can be used to
identify the sending and receiving application. These two values, along with the source and
destination IP address in the IP header, uniquely identify each connection.

The combination of an IP address and a port number is called a socket.
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14. Subnet Mask
The Subnet mask is often simply called the mask. Given its own IP address and its subnet
mask, a host can determine if a TCP/IP packet is destined for a host that is (1) on its own
subnet, or (2) on a different network. If (1), the packet will be delivered directly; otherwise it,
will be delivered via a gateway or router.

15. TCP (Transmission Control Protocol)
TCP provides a reliable flow of data between two hosts and is associated with tasks such
as dividing the data passed to it from applications into appropriately sized chunks for the
network layer below, acknowledging received packets, setting timeouts to make certain that
the other end acknowledges packets that are sent, and so on.

16. TCP/IP
The Transmission Control Protocol (TCP) and the Internet Protocol (IP) are the standard
network protocols. They are almost always implemented and used together in a formation is
known as TCP/IP. TCP/IP can be used to communicate across any set of interconnected
networks.

17. UDP (User Datagram Protocol)
UDP provides a much simpler service to the application layer as if just sends packets of
data from one host to the other, but there is no guarantee that the packets will reach the
destination host.
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Appendix: FAQ

1. How to avoid a browser access error that causes a blank page to be
displayed when using IE.

Disable the IE cache in the following manner:
Step 1: Click “Tools” >> “Internet Options...".

A Tiny Device Server - Microso . rnet Explorer
File Edt View Favorites| U | Help

Mail and News »

@ Back ~ 'O B Pap-up Blocker *

Manage Add-ons...

i

Address | @] httpe/f10,1,0,81)

Synchronize. ..
Windows Update

- By
= |
)0 E % Windows Massenger .

Step 2: Click the “General” tab and then click the “Settings...” button in the Temporary
Internet files frame of the Internet Options dialog.

Internet Options m@

General .r@” Privacy | Content || Connections | Programs || Advanced |

Home page
% “'ou can change which page to uze for your home page.

Address: | fizapifredi.dl? pver=6&ar=msnhome |

[ Ilze Current J [ Ize Default ] [ Ilze Elank. J

Temporany [ntermnet files
o Pages vou view on the Intermet are stored in a special folder
@& Y for guick viewing later.

[Delete I:::u:k_ies...] [DeleteEiIes...] [ Sethings... 3'.21’\.4?«

Hiztary

The Hiztory folder containz links to pages you've visited, for
quick. access to recently viewed pages.
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Step 3: Select the “Every visit to the page” option and then click the “OK” button in both
the Settings dialog and the Internet Options dialog.

Internet Options

Settings

bov= nages:

‘5

%

& (=) Every visit ko the page:
() Exvery bime wou skart Internet Explorer
{3 Automatically

{:} Mewer

Temporary Internet files Folder

Current location:  CADocuments and
SettingsipfhuangiLocal
Settings! Temporary Internet Files),

Arnaount of disk space ko use:
J |

e

|

ME

6

[ Move Folder. .. J [ Wiew Files, ., ]L'-.-'_iew Ohijects, ., J

1ome page.

Puar=msnhome |

[P ]

5 zpecial falder
I Settings...

e visited, for

I Clear Hiztory

[_ oK . I Cancel

]

?B‘Tm;mgerll Acceszibility, .

| T T, i TOrne... | E

| ok

Cancel J Apply

R

Step 4: Click the “Refresh” button or press F5 on your keyboard to refresh the tGW-700

web server or re-open |E.

@Eack > iﬂ

File Edit Mjew Favaorites Tools  Help

Address | &] http:f/10.1.0.81/

Vo fiane (R

Current port sattings:

Fort Satings

Copprighs =

TIOFICF OAS T, Lrd AW rights resanseda

-

B Inbarra:
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2. How to access a remote tGW-700 that is located placed behind an
NAT or a firewall.

Incoming Connections

Outgoing Connections

Internet

Client PC

Ethernet
HUB

tGW-700 Series =%

The remote site must have an NAT server (or a router supports NAT). NAT stands for
Network Address Translator.

By using (configuring) the NAT server, NAT can forward (bypass) all specified TCP port
connections to specified tGW-700 devices.

For example:
NAT: 502 maps to 192.168.1.101: 502
NAT: 512 maps to 192.168.1.102: 502
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Please note, if your NAT (router) includes a built-in a firewall feature, you have to configure
the NAT to allow incoming TCP port connections.

For example:

TCP port includes 502 and 512 of NAT.

In the SCADA/HMI (Modbus/TCP client) program, you have to access tGW-700 by using
NAT’s address and NAT's TCP ports instead of tGW-700’s settings.

For example:
The first tGW-700, it’s IP: Port should be NAT: 502.
The second tGW-700, it’s IP: Port should be NAT: 512.

3. Why does the tGW-700 series module fail on a (public) Internet
connection?

The default IP address of the tGW-700 series module is 192.168.255.1, which can be only
used on a private Internet connection. A private network packet will not be routed via a
(public) Internet connection, which is the reason why the tGW-700 series module fails on the
Internet.

The 1ANA has reserved three address spaces for private internets (RFC1918).

10.0.0.0 - 10.255.255.255 (10/8 prefix)
172.16.0.0 - 172.31.255.255 (172.16/12 prefix)
192.168.0.0 - 192.168.255.255 (192.168/16 prefix)
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However, tGW-700 series modules are to be operated on the Internet using a legal public IP

address. This address can be obtained from your ISP or network administrator.

Public IP Address

Public IP Address
.\ —
s S
ez Internet

A private internet client may communicate with a public Internet server (tGW-700 series

module) only if the NAT service for the client is available.

‘W Private 1P Address
e :@

Public IP Address

Public TP Address Internet

.’:;
“ Private TP Address

Public 1P Address

Note
1ANA Internet Assigned Numbers Authority

RFC Request for Comments
ISP Internet Service Providers
NAT Network Address Translator
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4. Why cannot computer ping or search the tGW-700 series module?

uDP upP T
Port 7 TRGRETeY Port 54321
Open\

The computer can make a communication with the module through some specific ports. Please
confirm with your network administrator that UDP Port 7, Port 57188 and Port 54321 can'’t be
denying by network device.

About the detailed information of TCP/UDP port refers to following table:

I TCP Port:
80 HTTP (HyperText Transport Protocol)
502 Modbus Data Port for COM1
503 Modbus Data Port for COM2
504 Modbus Data Port for COM3
= UDP Port:
Port Number Description
7 Echo (Ping)
57188 Request of UDP search
54321 Response of UDP search

' g ICP DAS Web Site: http://www.icpdas.com

- Contact Us (E-Mail): service@icpdas.com , service.icpdas@gmail.com



	Packing List
	More Information
	1.   Introduction
	Why Ethernet Solutions?
	1.2   Why Web Server Technology?

	2.   Hardware Information
	2.1  Specifications 
	2.2  Features 
	2.3  Selection Guide
	2.4  tGW-700 Front View 
	2.5   Dimensions
	2.6   Pin Assignments
	2.6.1 tGW-712 Pin Assignments 
	2.6.2 tGW-722 Pin Assignments 
	2.6.3 tGW-732 Pin Assignments 
	2.6.4 tGW-715 Pin Assignments 
	2.6.5 tGW-725 Pin Assignments 
	2.6.6 tGW-735 Pin Assignments 
	2.6.7 tGW-718 Pin Assignments
	2.6.8 tGW-724 Pin Assignments
	2.6.9 tGW-734 Pin Assignments

	2.7  Wiring Notes  
	2.7.1 RS-232 Wiring Connections
	2.7.1 RS-422 Wiring Connections
	2.7.2 RS-485 Wiring Connections


	3.  Setting up the tGW-700 module
	Step 1:  Connecting the power and Host PC
	Step 2: Installing the Modbus Utility and eSearch Utility
	Step 3: Search for the tGW-700 on the Ethernet network
	Step 4: Testing your tGW-700 

	4.   Web Configuration
	Logging in to the tGW-700 Web server
	Home Page
	  Network Setting
	4.3.1 Network and Miscellaneous Settings
	4.3.2 IP Address Selection
	4.3.2.1 Manual Configuration
	4.3.2.2 Dynamic Configuration

	4.3.3 General Configuration Settings
	4.3.4 Restore Factory Defaults

	  Serial Port Settings
	4.4.1 Port1 Settings
	4.4.2 Port Settings
	4.4.3 Pair-Connection Settings

	  Change Password
	  Logout

	5.   Typical Applications for the tGW-700
	5.1  Modbus Gateway
	5.2  Pair-Connection Applications
	Step 1:  Connecting to a network, PC and Power
	Step 2:  Configuring Ethernet Settings
	Step 3: Configuring Pair-Connection on tGW-700 #1 Web server
	Step 4: Configuring Pair-Connection on tGW-700 #2 Web server
	Step 5:  Testing Pair-Connection Function

	Appendix: Glossary
	Appendix: FAQ

