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Packing List

The shipping package includes the following items: / \
Note:

If any of these items are

I One tGW-700 series hardware module
I One printed Quick Start Guide
I One software utility CD

missing or damaged, please
contact the local distributor
for more information. Save
‘,,—,”N the shipping materials and
A cartons in case you need to

ship the module in the future.

- /

w.r1s

ey
o n

= X

More Information

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

Firmware
CD:\NAPDOS\tGW-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/
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Modbus TCP/UDP
Master #1
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Modbus TCP/UDP Modbus TCP/UDP
Slave

Master #2

Modbus has become the de facto standard protocol for industrial communication, 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 RTU/ASCII gateway that enables a Modbus/TCP host
to communicate with serial Modbus RTU/ASCIlI devices through an Ethernet network, and
eliminates the inherent cable length limitations of legacy serial communication devices. The
module can be used to create pair- - s

connection applications (as well as serial- ST
bridge or serial-tunnel applications), and
can then route data over a TCP/IP
connection 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.

||||| Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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In harsh industrial environments, the tGW-700 series (for i version) also adds 2500 Vpc and +/- 4 kV
ESD protection component that diverts the potentially damaging charge away from sensitive circuit

to protects the module and equipment from the sudden and momentary electric current.

The tGW-700 module features a powerful 32-bit MCU that enables 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.

Low Power
Consumption

The tGW-700 module is designed for ultra-low power

consumption, reducing the hidden costs resulting from increasing
fuel and electricity prices, especially when a large number of modules are installed. Reducing the
amount of electricity consumed by choosing energy-efficient equipment can also have a positive
impact on maintaining a green environment.

B Comparison of Device Servers:

Series
PPDS PDS DS

Features

Virtual COM Yes Yes Yes Yes &

Programmable Yes Yes - - -

PoE Yes = = Yes Yes

Modbus Gateway Yes - - - Yes

Multi-client About 20 Sockets 1 Sockets/Port | 10 Sockets/Port

e professional | Powerful Isolation for | Cost-effective, | Cost-effective,
DS-715 Entry-level Entry-level

||||| Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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1.1 Ethernet Solutions

Nowadays, the Ethernet protocol has become the foremost standard for local area networks.
Connectivity via the Internet is now common in many of the latest 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 machines from multiple vendors, and also provides a cost-effective solution

for industrial control networks.

NS-208
Industrial Ethernet
Switching Hub

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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1.2 Web Server Technology

Web server technology enables the tGW-700 to be configured via a standard web browser interface,
e.g. Google Chrome, Internet Explorer, or Firefox, 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 learning curve required for maintaining the device.

£ Tiny Gateway - Windows Internet Explorer |Z| |E||§|

@ v [ neto0sis vl (B [42)[x] [Bcoozk |28
BEE HBEE WR0 HIEEELW IO SN
O BORE | s 2| EeyFow HERGE S ICFDAS B ES (b Web_mailicpdss | EesyHRM EE1E3
J";n Tiiy Gateway ﬁ M ] g v @ED- REEQ- TEQ- @- >
)0?—% Tiny Modbus Gateway (tGW-71x)
\_9& Home | Port1 | Network | Filter | Monitor | Password | Logout
Status & Configuration -
ol Namo YRR
TOETCRIEETN 1 4 5 [Feb 20,2014]
[ 10.0.8.16 ot I:;”Jt
Initial Switch [{olda e ”;G'fl;'“‘
Current port settings:
~
Copyright © 2010 ICP DAS Co., Lid. All rights reserved.
l== 8 @ e - BB -
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2. Hardware Information

This chapter provides a detailed description of the front panel, the hardware specifications, the pin
assignments, the wiring notes and the dimensions for the tGW-700 series modules.

2.1 Specifications

tGW-718 tGW-724 tGW-734

System
cPU | 32-bit ARM
Communication Interface
10/100 Base-TX, 8-pin RJ-45 x 1, (Auto-negotiating, Auto-MDI/MDIX, LED indicator)
Ethernet POE (IEEE 802.3af, Class 1)
3-wire
RS-232
5-wire 5-wire 3-wire 2-wire RS-485 2-wire 2-wire 2-wire 2-wire 2-wire
comi RS-232 RS-232 RS-232 4-wire RS-422 RS-485 RS-485 RS-485 RS-485 RS-485
4-wire
RS-422
- 5-wire 3-wire - 2-wire 2-wire - 5-wire 3-wire
com2 RS-232 | Rs-232 RS-485 | Rs-485 RS-232 | Rs-232
- - 3-wire - - 2-wire - - 3-wire
com3 RS-232 RS-485 RS-232
Self-Tuner - Yes, automatic RS-485 direction control
RS- Bias Resistor - Yes, 1 KQ
485 Node - 254 (max.)
UART 16¢550 or compatible
Isolation - - - - 2500 Vpc - - - - -
ESD Protection - - - - +/-4 kV - - - - -
COM Port Format
Baud Rate 115200 bps Max.
Data Bit 56,7,8
Parity None, Odd, Even, Mark, Space
Stop Bit 1,2
Power
Power Input PoE.: |IEEE 802.3af, Class 1
DC jack: +12 ~ 48 Vpc
Power Consumption 0.07 A @ 24 Vpc
Mechanism
Connector Male 10-Pin Removable Terminal Block x 1
DB-9 x1
Mounting DIN-Rail
Flammability Fire Retardant Materials (UL94-VO Level)
Environment
Operating Temperature | -25~+75°C
Storage Temperature -30~+80°C
Humidity 10 ~ 90% RH, non-condensing
Note: COM1/COM2/COMS3 = TCP Port 502/503/504

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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2.2 Features

Supports Modbus TCP/UDP master and slave

Supports Modbus RTU/ASCII master and slave

Max. connections (masters) per serial port: 32 (tGW-71x), 16 (tGW-72x) or 10 (tGW-73x)
Read-cache ensures faster Modbus TCP/UDP response

Supports UDP responder for device discovery (UDP Search)

Static IP or DHCP network configuration

Easy firmware update via the Ethernet (BOOTP, TFTP)

Tiny Web server for configuration (HTTP)

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

Allows automatic RS-485 direction control

2500 Vpc isolation and +/- 4 kV ESD protection for i versions

Male DB-9 or terminal block connector for easy wiring

Tiny form-factor and low power consumption

RoHS compliant with no Halogen

YV V.V VYV V VYV V VYV V V VY V VY V V V V

Cost-effective Modbus Gateway

2.3 Applications

»  Factory Automation
»  Building Automation
»  Home Automation

»  Remote Diagnosis and Management

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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2.4 Selection Guide

Model CPU Ethernet Baud Rate comMm1 com2 comMm3

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

tGW-715 - -
4-wire RS-422
Isolated

tGW-715i 2-wire RS-485 - -

32-bit 10/100 Base-TX, | 115200
4-wire RS-422
MCU PoE bps

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

tGW-735 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

5-Wire RS-232: RxD, TxD, CTS, RTS, GND

2-Wire RS-485: DATA+, DATA-, GND

4-Wire RS-422: TxD+, TxD-, RxD+, RxD-, GND

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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2.5 Appearance

1. Robust Insulated and Fire-retardant Case
2.

Serial COM Ports
The number of serial COM Ports available
depends on the type of tGW-700 module.

,f_".fés ¥iis :5'5';’;’@ For more detailed information regarding

|/ Lesasnsn : the pin assignments for the Serial COM

ports, refer to Section 2.6 Pin

) N
( ) Assignments.
f/‘ .
,l
i
% 8

1€ on 3.  S1:System LED indicator
| ™ v Once power is supplied to the tGW-700
-~
module, the system LED indicator will
illuminate. An overview of the LED
‘ tq’- 12-48 voc
& o6

F@ functions is given below:

Function System LED Behavior

Slow flashing —
Network Ready
Once every 3 seconds

4. Operating Mode Switch
Init Mode: Configuration mode
Run 4=} Init Run Mode: Firmware operation mode
' For tGW-700 series modules, the operating mode switch is set to the Run
F position by default. In order to update the firmware for the tGW-700

module, the switch must be moved from the Run position to the Init
position. The switch must be returned to the Run position after the update
is complete.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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+12 to +48 Vpc Jack:

The tGW-700 is equipped with a +12 Vpc to +48 Vpc jack that can be used to
connect a power supply. If no PoE switch is available on site, a DC adapter can
be used to power the tGW-700 module.

2]

PoE and Ethernet RJ-45 Jack

The tGW-700 module is equipped with an RJ-45 jack that is used as the 10/100
Base-TX Ethernet port and features networking capabilities. 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.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.




2.6 Dimensions

tGW-712:

~ 2.0

oo

20.0 774

[ []

Units: mm
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ﬁj:-

tGW-722/732/715/715i/725/735/718/724/734 :

320

CO00C00000

950 P 774

e 70—

Y el

13.0

354

Units: mm

lmm@mq

=
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2.7 Pin Assignments

2.6.1 tGW-712 (1-Port, 5-wire RS-232 Module)

[ —

GND gi 09
TxD1 03 08 CTS1
B B RxD1 02 07 RTS1
| o 051_ 01 06
Mg O
—— e
‘iﬁj'?“ Note:
tGw_? 1 2 The CTS and RTS pins are reserved
E1: Ethernet 10/100, [T and have no function.
COM1: 5-wire RS-232
I

|| 35 ]

=/

I||||' Copyright ©|2014 ICP DAS CO., Ltd. All Rights Reserved.
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El: Ethernet 10/100, T4

\CPeon
IGW-722

COM1~2: 5-wire R5-232

I||||' Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.

Note:
The CTS and RTS pins are reserved
and have no function.




L

T \CPon
tGW-732
E1: Ethernet 10/100, 1A

)
(=
Z

\"COMINS: 3-wire RS-232
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2.6.4 tGW-715 (1-Port, 2/4-wire RS-485/422 Module)

[ s [ s s o

0000000000

A J HH | I HH HH | JH H 1

[ @ 238

o
b=
=

s e
i —

- 1 E-CI'E‘ '."" e
tGW-715

El: Ethernet 10/100, T4
COMI1: R5-485/RS5-422

E1l
12-48 Voo
[ "”.E_.El”é'.i.”““ O—E—@® j
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F.G.
N/A
N/A
N/A
N/A

— GND
RxD1-

RxD1+

TxD1-/D1-

ZZr-5d/98P-5d

L_TxD1+/D1H

®
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2.6.5 tGW-715i (1-Port Isolated 2/4-wire RS-485/422

Module)

[y [ A [y

0000000000

7

— gy !
@ £ 532328320
s &2 0 L 4
a 2 2
L 5-422 -

T,

=
wi
=

|l EE e

\CPeot
tGW-715i

E1l: Ethernet 10/100, [I13
COM1: Isolated RS-422/485

El
l;l ) 12-48 Voc
PoE Link/Act
[ Co—E—® ]

=/

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

ISO.GND
RxD1-

RxD1+

TxD1-/D1-

ZZP-Sd/S8F-Sd —

TxD1+/D1+H

®
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2.6.6 tGW-725 (2-Port, 2-wire RS-485 Module)

slele

I [ |

OCO0OO0000O

L

:

Ll

\CPeon

tGW-725

E1: Fthernet 10/100, I3
COM1~2: 2-wire R5-485

e

)
L=
o

E1l
. 12-48 Voc
PoE G Link/Act
LT T EO—E—®
N e s s B s Y s e
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F.G.
N/A
N/A
N/A
— GND
o
S D2-
I
L D2+
— GND
3
E D1—
L D1+
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2.6.7 tGW-735 (2-Port, 3-wire RS-485 Module)

OO OO0OO0O0O0O0O080OdOd

OOO0O0O000000O

L

P}
L=
=4

L]

e

\CPon
tGW-735

E1: Ethernet 10/100, M4
Tcom»aa: 2-wire R$-485

E1l
. 12-48 Voc
E L ]
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F.G.
— GND
3
S D3—
LJ
L D3+
— GND
o
S Dp2-
I
L D2+
— GND
8
E D1—
L D1+
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2.6.8 tGW-718 (1-Port, 3-wire RS-232 and 2/4-wire RS-

485/422 Module)

L

Ei: Ethernet 10/100, T4
COM1: RS-232/R5-485/RS-422

@Egggggéégée
|' RS-E:HJ L R5-485/R5-422 J
s
@
—— Iﬁ’A [
tIGW-718

12-48 Voc
PoE | 5 Lrlkf.ﬂu:t
[ LT E—E—®
T —— ] .J—u—u-u-u THHT— 7

1.7

F.G.
N/A
— GND
?
v RxD1
(W]
[
L— TxD1

— GND
RxD1-

RxD1+

TxD1-/D1-

ZZr-Sd/S8+-Sd

L_TxD1+/D1+

®

=74
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RS-232 Module)

T

E1: Ethernet 10/100, [T

\CPeom

L]

tGW-724

COM1: 2-wire R5-485
COM2: 5-wire R5-232

e

il

T
L=
@
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2.6.9 tGW-724 (1-Port, 2-wire RS-485 and 1-Port, 5-wire

F.G.
GND
— CTS2
RTS2
]
S  GND
Pd
RxD2
L TxD2
— GND
e
E D1-—
D1+
Note:

The CTS and RTS pins are reserved

and have no function.
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2.6.10 tGW-734 (1-Port, 2-wire RS-485 and 2-Port, 3-wire

RS-232 Module)

=
=
0

1
1

e li”j;ﬂ

tGW-734

E1: Ethernet 10/100, 113
COM1: 2-wire RS-485

i

g

I||||' Copyright © 2014 ICP DAS CO.,

F.G.
— GND
1
% RxD3
L TxD3
— GND
o
= RxD2
L TxD2
— GND
S
2 D1—
L__Di1+

Ltd. All Rights Reserved.
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2.8 Wiring Notes for RS-232/485/422 Interfaces

2.7.1 RS-232 Wiring

5-wire RS-232 Connection (DB-9)

Computer Device
2.RXD  ¢—< $ 2. TXD
3.TXD ¢ >—¢ 3. RxD
5.GND ¢ $ 5. GND

FGND  $——¢ FGND

p s

3-wire RS-232 Connection

Device Device
RxD [ $ TxD
TxD ¢ >—¢ RxD
GND [ ¢ GND
FGND v $ FGND

p

‘ FGND is the frame ground that is soldered to the metal shield on the DB-9 cable.

Note:

|||||' Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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2.7.2 RS-422 Wiring
RS-422 Master RS-422 Device
TxD+(B) t:)OOOOO(:I RxD+(B)
TxD-(A) RxD-(A)
RxD+(B) i:XXXXXE:I TxD+(B)
RxD-(A) TxD-(A)
GND E ¢ GND
FGND o ¢ FGND

2.7.3 RS-485 Wiring

RS-422/485 Device 1 RS-485 Device 2
EE
RS-485 Master >4
DATA+(B)
DATA-(A)
GND ¢

2-wire Only Device

7. Y

1. Usually, you have to connect all signal grounds of RS-422/485 devices together to

reduce common-mode voltage between devices.

2. Twisted-pair cable must be used for the DATA+/- wires.

3. Both two ends of the cable may require a termination resistor connected across the
two wires (DATA+ and DATA-). Typically 120 Q resisters are used.

4. The Data+ and B pins are positive-voltage pins, and Data- and A pins are negative-
voltage pins in the above figure. The B/A pins may be defined in another way

\ depending on devices, please check it first. /

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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3. Setting up the tGW-700 Module

This chapter provides detailed information about the “Self-Test” process, which is used to confirm
that the tGW-700 series module is operating correctly. Before beginning the “Self-Test” process,
the wiring test, Ethernet configuration and search/Modbus utility driver installation procedures
must first be fully completed. Follow the procedure described below:

Step 1: Connect the Power Supply and the Host PC

1. Ensure that the network settings on your PC are configured correctly.

2. Ensure that the Windows firewall or any Anti-Virus firewall software is correctly
configured or temporarily disable these functions; otherwise the “Search Servers”
function in the eSearch Utility may not work as required. You may need to contact your
System Administrator for more details of how to do this.

3. Check that the Init/Run switch is in the
“Run” position. i """”II .

Figure 3-1

4. 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. Refer to Figures 3-2 and 3-3 for
illustrations of how to do this.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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+12 to +48 Vpc jack Power Supply (Non-PoE)
& Lovaas XY
e "

Ethernet Cable

Figure 3-2

gsTauuuua \
:"’ L....M'f .
qy

Ethernet Cable = .
Figure 3-3

I
|

5. Verify that the System LED indicator is flashing.
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Step 2: Install the Modbus Utility and the eSearch Utility

The Modbus Utility and eSearch Utility can be obtained from either the companion CD-ROM, the ICP DAS
FTP site, or the ICP DAS web site. The location of the install files on the CD and the download addresses are

shown below:

MBUS Modbus Utility
R
Modbus Utility:
’ CD:\\ NAPDOS\Software\Modbus_ Utility\

http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/modbus u
tility/

enearch
enearch Thlity
eSearch Utility:
’ CD:\\ NAPDOS\Software\eSearch\

http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/esearch/

i1kl

Ikl

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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Step 3: Search for the tGW-700 series module on the Ethernet network

1. Open the eSearch Utility and then click the “Search Servers” button to search for the
tGW-700 module.
2.  Once the search process is complete, double-click the name of the tGW-700 module to

open the “Configure Server” dialog box.

g eSearch Uhlity [ v1.000.00, Jul.16, 2010 ]

File Zerver Tools

tGW-715 Tiny 192.168.25h.1 255.255.0.0 192.168.0.1 00:0d:e0:30:00:00

I °

[ | Name | Alias | IP Address | Sub-net Mask | Gateway | MAC Address ]

M Search Sewersl Configuration [UDF] |E Weh | Exit

Staus

S |

Figure 3-5

3. Enter the network settings information, including the IP, Mask and Gateway addresses,
and then click “OK” button. The new settings for the tGW-700 will take effect within 2
seconds. If you don’t know the correct network configuration information, contact your

Network Administrator to obtain the details.

Confignre Sexver (WDP) |g|

tGW-715 Q

DHCP: 0: OFF - Alias: Tiny [7 Chars]

IP Address : |1l].I].B.245 MAC: II]I]:I]d:eI]:EI]:I]E:I]lE

Server Name :

YWarning!!

Contact your Nety, Sdministrator to get
correct configur: efore any changing!

l OKéég Cancel |

Figure 3-6

Sub-net Mask : |255.255.255.u

Gateway : |1 0.0.8.254

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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Step 4: Testing the tGW-700 series module

1. Connect the tGW-700 series module with Modbus device (e.g., M-7055D, optional) using
the RS-485 bus. For more detailed information related to wiring options for RS-
232/422/485, refer to Section 2.7 Wiring Notes for RS-232/485/422 Interfaces.

» RS-232 Wiring

Modbus Device

Figure 3-7
» RS-485 Wiring
R B T
1 NEN | Modbus Devi
e 231 o odbus Device
e | NnA | S S
UZ N 1 S
[ [l J G\D | S N0
| B [ RxD1- | S X3
| ke s ,||I' RxD1+ X0 X0
‘ TxD1-/D1- | @1 N
 TxD1i+/D1+ | & l|'t» & 1 |(Y)DATA+
. “\.‘ @ 1 |(G)DATA- ;
. : ’ i|(v)paTA+ free
© | (G)DATA-
I | (R)+Vs
: 1| (B)GND

Figure 3-8
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2.  Open a web browser, such as Google Chrome, Internet Explorer, or Firefox, and enter the
URL for the tGW-700 series module in the address bar of the browser, or click the “Web”
button in the eSearch Utility.

2l Tiny Device Server - Microsoft Internet Explorer

File Edit Mjew Fawvorites Tools  Help

Qe - () %] &) (0 O search ¢ Favories

address | &] http://10.0.8.246f

3.  When the login screen is displayed, enter the password (use the default password:
admin) in the login password field, and then click the “Submit” button to enter the
configuration web page.

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

4. Click the “Port1” tab to display the Port1 Settings page.

5.  Form the “Modbus Protocol” drop-down menu, select the protocol, either “Modbus RTU
or Modbus ASCII” that is used by the attached Modbus devices. Note: Only one protocol
can be used for each serial port.

' [submit ]

)03 Tiny Modbus Gateway (tGW-71x)

Home Network | Filter | Monitor | Password | Logout

Settings:

m 115200 v | hits/S

[8 | bitsicharacter
Mone
300 {Default 300)

(4~ 15, Default 4)

D (0,10, 20... 65530, Default: 0)
980 {10,20... 65530, Disable: 0)
502 (Default: 502)
1801 lrau—\m ~ 65535, Default: 180, Disable: 0)
Modbus RTU

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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6. Open the Modbus Utility, and then click the “Modbus/TCP” button to select the
controller.

Choose Controllex

7. In the Modbus Utility, select the “Modbus/TCP Client” option from the “Client tools”

menu.

{58 Modbus Oiility  Yer 1.7.1  Beta 2008/05/27

tﬂ Modbus Utility  ¥er1.7.1  Heta 200810

gy | Status
m |Status

Help Exit

etting —m— Set I|

ie IEnabIeMode

ut I Timeout ill ms

te IBaudrale
Data Bit IDataBlt
Parit
Restare | arity [Pariy
Stop Bit IStopBll

~System Setting - Set | |

O

L

L Ll Ll L

todbus/TCE

fions per COR Fart
I Count i’
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8. Enter the IP address and TCP Port information for the tGW-700 series module in the
“Modbus TCP” section, and then click the “Connect” button to connect to the tGW-700.

Protocol Descripti 1
ModbusTCP T =
[10.0.8.24¢] "l st coady v U0 3
Bt 1 Tronaaction dentiner - copeed Ly Sorver - usualy 0
Port : 1502 m;mw
. Bryta 4 Langih feld (Lpper byte)=0 »
'Gonned] Uﬁlsmnnachl ;m T ot |

\ &:‘;‘::;:‘:.f— msr et |

Pc.'o TMMMM m\guodﬂmw |
wiorvel [0 me E:HBE] | [ smime || =] o0 \
N e | e e
Etal) Bytat] Bytal] Bytadl Bited] Byt
120006 14000 | Serd Uyt -
[Btelll o] Byted] Byted] Bytet] Eyted] [Bpe0) [Bpoal) [Bpa2) |Bped)
Gl i BT Progen

9. Refer to the "Protocol Description” field in the top right-hand section of the Modbus
Utility windows. You can send a request command and confirm that the response is
correct. For example, if the Modbus device ID for the M-7000 is 1, send the command “1
20006120004” to read the D/l value, the response willbe “1200041210".

~ModbusTCP Protocol Description
i I.In 08245 FC1 Read nultiple col: statuz (Desed) for DO
— [Preficed & tntes of Wodbus/TCP protocol]
Port - |5E|2 Bryle O Transaction iderifier - copied by server - ususly 0
Byte 1: Tranzaction identifier - comied by server - wsusly 0
Connact | Disconnect Byt 2 Protocol sentifier=0
| | Byle 3 Profocol ierfifier=0
I~ Datalog Byle 4 Lenglh figld (upper byle)=0
+ Paling Made [no wat] + - Stalistic
Packel
Start I Stop I Command Quantity Respanze
ToialPacketbytes [ g FT’% Tolal Packetbytes [ g
Packat Quaniity zent Packat Duartity received
T o fsed pesioc] o 0
. Palling ot Timer mode: [Dats/Time] Palling Made Timing (ms]
Interval [“100 ms | Ger | | stanime Shart Time Max [“oo0 Average
[ s | S | [seetme ot | M [ow 00

C[Bytel] [Bytel] [Bvte?] [Bwted] [EBpted] [Byted)]
[Tzooog 120004 T

JiC e e e e e Butel] [Butel] [Buote2] [Butel

01 0200000008 - 01 0200000004
e Response Data

Clear Lizts | EXIT Pragram |
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4. Web Configuration

Once the tGW-700 module has been correctly configured and is functioning normally on the
network, the configuration details can be retrieved or modified using either the eSearch Utility
described above, or via a standard web browser.

4.1 Logging in to the tGW-700 Web Server

The embedded tGW-700 series web server can be accessed from any computer that has an Internet
connection.

Step 1: Open a new browser window.

—
Open a web browser, for example, Google Chrome, Firefox or Internet gy/i
Explorer, which are reliable and popular Internet browsers that can be used
t fi tGW-700 seri dul Intemnet
o configure - series module. E:-'.pll:IIEI

Note that if you intend to use Internet Explorer, ensure that the cache function is disabled in order
to prevent browser access errors. Detailed instructions for how to do this can be found in “FAQ:

How to avoid a browser access error that causes a blank page to be displayed when using Internet
Explorer”.

Step 2: Enter the URL for the tGW-700 web server

Ensure that you have correctly configured the network settings for the tGW-700 series module
(refer to Chapter 3 Setting up the tGW-700 module for detailed instructions), and then enter the
URL for the tGW-700 web server in the address bar of the browser.

2 Tiny Device Server - Microsoft Internet Explorer

File Edit \View Favorites Tools  Help

Back - - X | B @ pSearch *Favurites
Address | €] http://10.0.8.246 )

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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Step 3: Enter the Password

After the main login page is displayed, enter a password (the factory default password is “admin”),
and then click the “Submit” button to continue.

)QE$ Tiny Modbus Gateway (tGW-

! .
» Home | Port1 | Network | Filter | Monito IIELASA A ELLIE

The system is logged out. Password: admin
To enter the web configuration, please type password ing

i Submit‘*fé_

A
MNote: This web configuration requires JavaScript enabled inyour browser (Firefow 1B, ).
If the web configuration does notwork, please check the JavaScript settings first.

When using |E, please disable its cache as follows.
Menu items: Tools { Internet Options... f General f Tempaorary Intermet Files f Settings... f Every visit to the page

Step 4: Log in to the tGW-700 Web Server

After |0gging into the )0&% Tiny Modbus Gateway (tGW-71x)
tGW-7OO Web server’ \_ﬁh : Home | Port1 | Network | Filter | Monitor | Password | Logout

the main page will be

Status & Configuration

ny
| 00-0d-e0-80-0a-3f

displayed.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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4.2 Home Page

After clicking the Home tab, the main Status & Configuration page will be displayed, which is

divided into two sections.

e% Tiny Modbus Gateway (tGW-71x)

4
Jh @orﬂ | Network | Filter | Monitor | Password | Logout

» The upper section of the page provides basic information related to the hardware and

software for the tGW-700 series module, including the Firmware version and the IP Address,
etc.

Status & Configuration

HENER 15T 15
il v1.4.5 [Feb.20,2014]

» The lower section provides Current port settings:

Potsetings |t
115200
38
Maone
1
RTU
300
4
0
980
502
180

information related to the port
settings and the pair-connection

settings.

Fort 1

Server
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4.3 Network Page

WE% Tiny Modbus Gateway (tGW-71x)
&h - Home | Pon‘@ﬂerl Monitor | Password | Logout

After clicking the Network tab, the Network and Miscellaneous Settings page will be displayed,
allowing you to verify the current settings, configure the IP Address, and the general parameters,
and restore the default settings for the tGW-700 module, each of which will be described in more
detail below.

4.3.1 Network and Miscellaneous Settings

The Network and Miscellaneous Settings page provides basic details of the tGW-700 module and
other information related to the hardware and software.

Network and Miscellaneous Settings

Tammy
00-0d-e0-30-00-6b

300

The software and hardware information section includes information related to the Model Name,
the current Firmware version, the IP Address, the current position of the Initial Switch, the Alias,
the MAC Address, and the TCP Port, and the System Timeout values. If you update the firmware
for the tGW-700 module, this page can be used to check the version information of the tGW-700

software.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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4.3.2 IP Address Selection

The Address Type, Static IP Address, Subnet Mask and Default Gateway values 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 connection currently in use will be lost and an error will occur.

IP Address Selection

.o .o .o
|(000d-ens00066 | (Format FF-FF-FF-FF-FF-FF)

255 | (Default 255)
HiMote: This is reserved for gateway, NOT for slave devices.

Update Settings

The following is an overview of the parameters contained in the IP Address configuration section:

Item ‘ Description

Static IP: If no DHCP server is installed on the network, the network settings can be
configured manually. Refer to Section 4.3.2.1 Manual Configuration for more details.

Address Type

DHCP: The Dynamic Host Configuration Protocol (DHCP) is a network application
protocol that automatically assigns an IP address to each device. Refer to Section
4.3.2.2 Dynamic Configuration for more details.

Each tGW-700 connected to the network must have its own unique IP address. This
parameter is used to assign a specific IP address.

Static IP Address

This parameter is used to assign the subnet mask for the tGW-700. The subnet mask
Subnet Mask indicates which portion of the IP address is used to identify the local network or
subnet.

This parameter is used to assign the IP Address of the Gateway to be used by the tGW-
Default Gateway | 700. A Gateway (or router) is a device that is used to connect an individual network to
one or more additional networks.

This parameter is used to set a user-defined MAC address, which must be in the
format FF-FF-FF-FF-FF-FF.

Modbus Net ID This parameter is used to set the device ID to be used by the tGW-700.

(for Gateway) The default value is 255.

MAC Address

Update Settings | Click this button to save the revised settings to the tGW-700.
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4.3.2.1 Manual Configuration

When using manual configuration, the network settings should be assigned in the following manner:
Step 1: Select the “Static IP” option from the “Address Type” drop-down menu.

Step 2: Enter the relevant details in the respective network settings fields.

Step 3: Click the “Update Settings” button to complete the configuration.

(Default 255)
f||ote: This is reserved for gateway, NOT for slave devices.

(F_Update Settings zo ‘

4.3.2.2 Dynamic Configuration

Dynamic configuration is very easy to perform. If a DHCP server is connected to you network, a
network address can be dynamically configured by using the following procedure:

Step 1: Select the “DHCP” option from the “Address Type” drop-down menu.

Step 2: Click the “Update Settings” button to complete the configuration.

\(Format: FF-FF-FF-FF-FF-FF) ‘
(Default 255)

: O MNote: This is reserved for gateway, NOT for slave devices.
E— T
—_—————————
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4.3.3 General Settings

General Settings

(Auto=10/100 Mbps Auto-negotiation)

Tammy ((Mae. 18 chars)

O (30 ~ 65535 seconds, Default; 300, Disable: 0)

“m (1 ~ 65535 minutes, Default 10, Disable: 0)
on: (Enable/Disable the UDP Configuration, Enable=default )
|1 ((Default 1, Disable: 0, Enable: 1)

Reports exception 0xd 1 when slave response is invalid Modbus message.

1 (Default 1)

0|0 Gateway returns raw data including CRC when CRZ error.

1. Gateway reports exception 0xd 3 when CRC error,

2 Gateway drops packet when CRC error.

N \(Default: 1, Disable: 0, Enable: 1)

Gateway reports exception 0x0B for slave no response, and 0x4EB for data timeout.
N \(Default: 1, Disable: 0, Enable: 1)

Gateway reports exception 0x06 when queled requests are full.

|1 \(Default 1, Disable: 0, Enable: 1)

0 | Drops packet when Modbus TCP header (protocol 1D, length) is wrong.

Update Settings

The following is an overview of the parameters contained in the General Settings section:

Item ‘ Description Default
Ethernet Speed ThIS parameter is used to set the Ethern?t j';peed. The default value Auto
is Auto (Auto = 10/100 Mbps Auto-negotiation).
. This parameter is used to assign an alias for each tGW-700 device .
Alias Name o ) T Tiny
to assist with easy identification.
This parameter is used to configure the system timeout value. If
there is no activity on the network for a specific period of time, the
System Timeout system will be rebooted based on the configured system timeout 0
(Network Watchdog) value.
Timeout value range: 30 to 65535 (seconds); Disable = 0;
This parameter is used to configure the automatic logout value. If
there is no activity on the web server for a certain period of time,
Web Auto-logout the current user account will be automatically logged out. 10
Range: 1 to 65535 (minutes); Disable = 0.

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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UDP Configuration

This parameter is used to enable or disable UDP configuration
function.

Protocol Exception

This parameter is used to enable or disable whether the slave
response is checked for compatibility with the Modbus RTU format.
If the slave response is an invalid Modbus message, a 0x41
exception code will be reported.

Enable =1; Disable = 0.

CRC Exception

This parameter is used to enable or disable whether the validity of
the RTU/ASCII CRC of the slave response is checked.

0 = Returns the raw data, including the CRC, if a CRC error occurs;
1 = Reports a 0x43 exception code if a CRC error occurs;
2 = Drops the packet if a CRC error occurs.

Timeout Exception

This parameter is used to enable or disable whether a slave/data
timeout exception error is reported by the Gateway. If There is no
response from a slave device, a 0xOB exception error will be
reported. If serial data is being received, a 0x4B exception will be
reported.

Enable =1; Disable = 0.

Busy Exception

This parameter is used to enable or disable whether a busy
exception code (0x06) is reported if the Gateway request queue is
full.

Enable =1; Disable = 0.

Check TCP Header

This parameter is used to enable or disable the drop-packet
function when the Modbus TCP header is invalid.

Enable = 1; Disable = 0.

Update Settings

Click this button to save the revised settings to the tGW-700 device.
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4.3.4 Restore Factory Defaults

Restore Factory Defaults

‘Restore all options to their factory default states:

Restore Defaults ‘

‘Forced Reboot

|

»  Use the following procedure to reset all parameters to their original factory default settings:

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 module has been reset to the original factory default settings for use

with the eSearch Utility. Refer to Chapter 3 Setting up the tGW-700 Module for more details.

Restore all options to their factory default states:

Microsoft Internet Explorer

Q

want ko do this or Cancel to retain existing settings.

i Cancel

Restore Defaults a,,
AV

| DHCP|

[Alias | IPAddress | Sub-netM... | Gatewa MAC Address

This will erase all existing configuration changes and restore Factory default settings, Click O if you are sure you Name

tGW-715  Tiny  192.168.255.1 255.255.0.0 192.168.0.1 00:0d:e0:80:0a:3f OFF

ﬁ Search Servers | Configuration (UDF) |Q Web | Exit

Status.

The following is an overview of the factory default settings:

Factory Default Settings

Network Settings

IP Address 192.168.255.1
Gateway Address 192.168.0.1
Subnet Mask 255.255.0.0
DHCP Disabled

Basic Settings

Alias Tiny

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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»  The Forced Reboot function: can be used to force the tGW-700 to reboot or to remotely
reboot the device. After the tGW-700 module has rebooted, the original login screen will be

displayed requesting that you enter your Login Password before continuing.

HForced Reboot H [

)Deg Tiny Modbus Gateway (tGW-71x)

Home | Port1 | Network | Filter | Monitor | Password | Logou

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

|| submit |

Mate: Thisweb configuration requires JavaScript enabled in your browser (Firefox, [E.
[f the wieb configuration does notwork, please check the JavaScript settings first,

When using IE, please disable its cache as follows.
Menu items: Tools f Internet Options.f General / Temporary Internet Files [ Settings ./
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4.3.5 Update by Ethernet

Update by Ethernet

You may need to return the module for repair if the

firmware update is failed!

The Firmware update function is only supported by the firmware version is v1.4.6 [Aug.05, 2014]
or later and it can update firmware without any manual operation in the Init/Run Switch and
reboot.

For detailed information about how to update the Firmware in run mode for your tGW-700 series
module, refer to the tGW_Firmware_v146_and_later_Update_vxxx_en.pdf.

The location of the user manual on the CD and the download address are shown below:

’ CD:\\ NAPDOS\tGW-700\Firmware\

%iiii' http://ftp.icpdas.com/pub/cd/tinymodules/napdos/tgw-700/firmware/
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4.4 Serial Port Page
?—% Tiny Modbus Gateway (tGW-71x)

-

Hom@e!work | Filter | Monitor | Password | Logout

After clicking the Port1 tab, the serial port settings page will be displayed, allowing you to configure
the settings for the tGW-700, including the Baud Rate, Data Format, Slave Timeout, Char Timeout,
Silent Time, Read Cache, TCP Timeout, Modbus Protocol and Pair-connection parameters, etc., each
of which will be described in more detail below.

4.4.1 Port 1 Settings

The Port 1 Settings section provides basic information related to the hardware and software for the
tGW-700 series module, including the Firmware version and the IP Address, etc.

Port 1 Settings

ENEN t5V-718
il w746 [Aug.05,2014]

Settings:

- bitsicharacter

Boo  |(Default 300)

l4 4~ 15 Defaul 4)

b (0,10, 20.. 65530, Default 0)
Beo ]{10,20.. 65530, Disable 0)

502 (Default 502)

{1 ~ 65535, Default: 180, Disable: 0
Modbus RTU  »

::Lu_.
-

(Server=Slave, Client=Master)
o o | g | 244 ]
b {0 Bypass, No check)
b (0 SameasRTU)
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4.4.2 Settings (Port Settings)

The Settings (Port Settings) section allows configuration of parameters such as the Baud Rate, Data
Format, Slave Timeout, Char Timeout, Silent Time, Read Cache Time, TCP Timeout, and Modbus
Protocol, etc. Amore detailed description of these parameters together with the default values is
provided below.

Settings:

bits/S

Default: 300)

4~ 15, Default: 4)

0,10, 20... 65530, Default 0}
10, 20... 65530, Disahble: 0)
Default: 502)

a0 {1 ~ 65535, Default: 180, Disable: 0)
Modbus RTU v

The following is an overview of the parameters contained in the Settings — Port Settings section:

Item Description Default
Port Settings
Baud Rate (bps) This parameter is used to set the Baud Rate for the COM ports. 115200
Data Size (bits) This parameter is used to set the Data Size for the COM ports. 8
Parity This parameter is used to set the Parity for the COM ports. None
Stop Bits (bits) This parameter is used to set the Stop Bits for the COM ports. 1

This parameter is used to set the waiting time that should elapse
after last character of the request sent to the device before the
timeout is activated. The tGW-700 will report a OxOB exception
code if there is no response from the slave device before the
Slave Timeout (ms) timeout period expires, or will report a 0x4B exception code if the 300
slave device is still sending data when the timeout is activated.

The Slave Timeout value must be set to less than the response
timeout configured in the client software.
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Char Timeout (bytes)

This parameter is used to set the waiting time (based on bytes)
that should elapse after last byte of data of the response is
received from the slave device is activated. If no more data is
received before the timeout period expires, then the
transmission of this packet is deemed to have been completed
and the tGW-700 begins processing the packet.

Valid range: 4 to 15 (bytes);

Silent Time (ms)

This parameter is used to set the idle time that should elapse
before sending each request to the serial port. This causes the
serial bus to be "silent" for the specified period, and allows
slower slave devices more time to process previous requests and
responses, thereby reducing communication problems.

Valid range: 10, 20 to 65530 (ms);

Read Cache (ms)

When sharing Modbus RTU/ASCII device/data between several
master devices, the read-cache function can be used to reduce
the loading on the serial communication and ensure faster TCP
responses.

Valid range: 10, 20 to 65530 (ms); Disable = 0.

980

Local TCP Port

This parameter is used to configure the Modbus TCP port.

Note: The default COM1/COM2/COM3 = TCP Ports 502/503/504.

502

TCP Timeout (seconds)

If Modbus TCP communication is idle for a specified period of
time, the system will automatically terminate the connection.

Valid range: 1 to 65535 (seconds); Disable = 0;

180

Modbus Protocol

This parameter is used to configure the serial port that is used by
the Modbus RTU or Modbus ASCII protocol.

Modbus
RTU
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Server (Server=Slave, Client=Master)

TCP TCP ¥
Disabled [0 o | B | Bas ]

Disabled 502
{0: Bypass, Mo check)

o
10 0 |{0:SameasRTU)

The following is an overview of the parameters contained in the Settings — Pair-Connection Settings

(Master/Slave Mode) section:

Pair-Connection Settings
(Master/Slave Mode)

Server Mode Server Client

Modbus Protocol i Select the Mod?us protocol (Modbus TCP or UDP) for
the remote device

Remote Server IP Disabled The IP address for the remote device

Remote TCP Port Disabled The TCP Port number for the remote device

RTU Slave ID (1~247) Disabled The Modbus RTU Slave ID of the tGW-700

TCP Slave ID (1~247) Disabled The Modbus TCP Slave ID of the remote device

Update Settings Click this button to save the revised settings to the tGW-700.

A Notes:

1. For more detailed information regarding pair-connection applications settings, refer to Section
5.3 Pair-Connection Applications.

2. For more detailed information regarding the mapping configuration for the Modbus RTU Slave ID
and the TCP Slave ID, refer to “FAQ: How to access multiple Modbus TCP slave devices from a single

Modbus RTU/ASCIl master device.”
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4.5 Filter Page

WE% Tiny Modbus Gateway (tGW-71x)
&h - Home | Port1 | Networ@onimrl Password | Logout

After clicking the Filter tab, the Accessible Settings page will be displayed allowing you configure
the IP Filter list for the tGW-700 device, which will be described in more detail below.

4.5.1 Accessible IP (filter is disabled when all zero)

The Accessible IP Settings page is used to query or edit the IP Filter List. The IP Filter List restricts
the access of packets based on the IP header. If one or more IP address are saved to the IP Filter
table, only clients whose IP is specified in the IP Filter List can access the tGW-700.

Accessible IP (filter is disabled when all zero):

0] Add| | | | | | | |To The List
® Delete |P#| (Mumber: 0~ 4)

O Delete ALL

0 Save Configuration (finish)

The following is an overview of the parameters contained in the Accessible IP section:

Item Description

Add “IP” to the list Add an IP address to the IP Filter List.

Delete IP# “Number” Delete a specific IP# address from the IP Filter List. (Number = 0 to 4)
Delete All Delete all items from the IP Filter List.

Save Configuration (finish) Save a new IP Filter List to the Flash memory.

Submit Click this button to save the revised settings to the tGW-700.
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4.6 Monitor Page

After clicking the Monitor tab, the Current Connection Status page will be displayed showing
detailed information regarding the current status of the serial port connection settings for the tGW-
700 module.

)DE% Tiny Modbus Gateway (tGW-71x)

JB Home | Port1 | Network | Filtdg| Monitor | Jassword | Logout

Current Connection Status:

] Server
0000
0000
0000
0000

3z

0
000

Mote:

1. CLICK HERE for error codes and descriptions.
2. The "Busy Error" can happen when too many Modbus requests are queued and waiting for process. Set a
larger timeout and scan-time value on all master software (clients) for fixing this problem.

Copyright @ 2010 ICF DAS Co., Ltd. All rights reserved.
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4.7 Password Page

After clicking the Password tab, the Change Password page will be displayed. To change a
password, first enter the old password in the “Current password” field (use the default password
“admin”) and then enter a new password in the “New password” field. Re-enter the new password

in the “Confirm new password” field, and then click the “Submit” button to update the password.

)&e$ Tiny Modbus Gateway (tGW-71x)

Home | Port1 | Network | Filter | Monitoq Password bogout

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

Confirm ney orcljee || Subrmit |

Copyright @ 2010 ICP DAS Co., Ltd. All rights reserved.

4.8 Logout Page

After clicking the Logout tab, you will be immediately logged out from the system and be returned
to the login page.

)De$ Tiny Modbus Gateway (tGW-71x)

&h Home | Port1 | Network | Filter | Monitor | Passwordj| Logout

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

| Submit |

Mate: This web configuration reguires JavaScript enabled inyour browser (Firefox, IE.).
If the web configuration does not wiork, please checlk the JavaScript settings first.

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

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

This chapter provides some examples of typical scenarios for the tGW-700 module, including
applications focused on the Modbus Gateway, Modbus Net ID, Pair-connection and TCP Client
Mode, etc..

1. Modbus TCP to RTU/ASCII Gateway application -

i
Lo Moctus 700 Master - -
—’

Modbus ASCII
% 4 JLASCIT Sive Devices
Modbus TCP '
Pq Ethernet 10/100 M g
- = M-7000
W70 b Popyey poter —— Reﬁ"o%tﬁé/o

Moo 707 sioves Modius KV
MEEETTE /¢

2. Modbus TCP to RTU/ASCII Gateway application (dual-port)

dModbus 7P et M Modbus RTY a
T, RS-485
PLC

E N/ T Meter 7
. a= )
=
PC

10/100 M Port 502 (COM1)
- ) -

Ethernet  Port 503 (CON?'ZGWJZS ‘ ﬁ
RS-485
PLC " Meter P
AModbus ASCIT

3. Modbus RTU/ASCII to TCP Gateway application (like pair-connection)

~— Lz
5 §
RS-232/422/485 Ethernet = .
0 ——> > PETL-7000

pc ¢ > tGw-70

Modbus TCP PET-7000
SCADA/HMI

4, Virtual RS-485 bus application through pair-connection

RS-485
Slave devices
=, s sae Sl
Ethernet 2 RS-485
tGw-700 > tew700

Modbus TCP
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5.1 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 inherent cable length limitations of legacy serial communication devices.

asuodsay L#eo1naq Aluo @

— "
ModbUus/iliCE

|
@ send to Device#1

“"%‘

-
.

-
-y
atmeae

@Wn?ﬂ@

Broadcast to RS-232/422/485

=

RS-232 RS-422/485

Device DeVice2 g
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1
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5.2 Modbus Net ID

The tGW-700 series module is a gateway that can be used to convert between the Modbus
TCP/UDP protocol and the Modbus RTU/ASCII protocol. Consequently, SCADA/HMI applications is
able to access each Modbus RTU/ASCII slave device via the tGW-700 gateway by specifying correct
NetID of the intended slave device in each Modbus TCP request. Note that the NetID of the tGW-
700 gateway is reserved for specific control purposes, and is not used to access slave devices.

Al BB G

INAROR

= | W L
e NAPOPE.CA) IModbushlCRtO;
- RIOVASCIHGS ey,
| = %w )
- /\/7\/ T RSZA858SeriallDevices

INetiIDH

o
°
—
i L N,

Ethernet
Modbus TCP

e
Regmest
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5.3 Pair-connection Applications

The tGW-700 Modbus gateway can be used to create a pair-connection applications (as well as
serial-bridge or serial-tunnel), and then route Modbus messages between two serial devices via
TCP/IP, which is useful when connecting Modbus RTU/ASCII devices that do not themselves have
Ethernet capability.

M Virtual RS-485 bus through the pair-connection M

Rate:}115200]bps]

Modbus]RTUj

115200/bps 115200 bps
Modbus RTU Modbus RTU

FARSeialleortiBairy oﬁhéé‘fioﬁ "
" Through the Ethernet
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The following are examples of pair-connection tests:

Pair-connection Settings:

Port Settings : : :
(default) Pair-connection Settings

Baud Data Server Remote Rem;;cﬁTCP
Rate Format Mode Server IP (default)
tGW-700 #1 115200 8N1 Client IP Address of tGW-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 between tGW-
700 #1 and tGW-700#2 can be different.

J

Follow the procedure described below:

Step 1: Connecting to a network, PC and Power

1. Confirm that the tGW-700 modules are functioning correctly. For detailed information
regarding how to install, configure and operate your tGW-700 series module, refer to Chapter 3
Setting up the tGW-700 Module.

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

3. Connect the Modbus device (e.g., M-7055D) to COM1 of tGW-700 #2.
(For detailed information related to the M-7055D module, refer to:
http://www.icpdas.com/products/Remote 10/m-7000/m-7055d.htm)

X Refer to Figure 5-1 for an illustration of how to perform Steps 1-1 to 1-3 of the procedure

described above.
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The image below shows an example of the setup for a pair-connection test:

1-7520

Modbus Device

Ethernet

tGW:71'5

115200, 8, N, 1
Modbus RTU

Ethernet

115200, 8,N, 1
Modbus RTU

Step 2: Configuring the Ethernet Settings

Contact your Network Administrator to obtain the correct and functioning network configuration
for the tGW-700 modules (including the IP Address, Mask and Gateway details). Also refer to

Chapter 3 Setting up the tGW-700 Module for more details.

# eSearch Dhlrky [ v1 0000, Jol 16, 2000 ]

File Berver Took
Name Alias  IP Address | Sub-net Mask | Gateway MAC Address .
IGW-715 Tiny 10.0.8.246 255.255.0.0 10.0.8.254 00:0d:eD:B0:00:00
IGW-715 Tiny  10.0.8.100 255.255.0.0 10.0.8.254  00:0d:e0:80:00:08
H Search Servers Configuration [UDP) | g Weh |
| P |

Copyright © 2014 ICP DAS CO., Ltd. All Rights Reserved.
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Step 3: Configuring the Pair-connection (Client Mode) on the Web Server for tGW-700 #1

1. Open the eSearch Utility to search for the tGW-700 modules connected to the network. Click

the name of the first tGW-715 module (tGW-700 #1) to select it, and then click the “Web”

button to launch a browser window to connect to the web server on the tGW-700 #1 module.

Alternatively, you can enter the URL fo

r tGW-700 #1 in the address bar of the browser.

2. When the login screen is displayed, enter the password (use the default password “admin”) in

the Password field, and then click the “Submit” button to display the configuration page.

# cdearch Utlity [ v1.00.00, Jol 16, 2000 ]

Bl Jereer ook

B Tiny Device Server - MicrosolL Internel Explores

O [* ¥em Fgukss Ik bep
Qe - - ¥ [@ €h Poerr Sornens @ (- L= B

Bklusi |i|rmc,|r|.n.n.a.mf s o

Links *

)l:.f; Tiny Modbus Gateway (tGW-700)

Hame| Porrt | Netwerk Sering | Change Passwortd| Logout

The systemn is logged out.

J tGW-715  Tinwv  10.0.0.100 265.255.0.0

p | Toenter te wel configuration, plesse tpe password inthe fallawng fsld.

| [ Submit |

10.0.8.2

I the wak: configuration does not veccs, please chack e JavaSoripl settings first

Mate: Thizweb configuration requires avaSanpt 2nabied inyour brovsar (Firefoe, IE )

p sopright £ 2009 ICP DAS Co., Lid, All rights reserved,
£ pone | B Inzemst =
H Search Servers | Janfiguration (UDP)] | ‘ Fube .
foue ) ;;mié - Figure 5-3

3. Click the “Port1” tab to display to the

Portl Settings page.

A Tiny Device Server - Microsoft Internet Explorer
Eks Edt Miaw  Fgeoeles  Todls  Halp

oau:k = la 3 @ ;d"‘ }3S=u:h l2.:1||“|=5\.|nnb=F a @- :\é E .'ﬁ

ldress 48] berpedn.n. 1001

BR g

—

Tiny Modbus Gateway (tGW-T1x)

Port! iNenwork Setting | Change Password | Logout

ights Reserved.

Status & Configurz : . =
o O O BE G Lome drree @3- B8
o s [ et L v|.-... Linds
w10 Tiny Modbus Gateway (tGW-T1x)
10088 ~ Heuma | Port? | Nemwork Sertng | Change Fasswond | Logout
Port 1 Settings 1
MG tGW-T15 Tiry 1
IR 1 0 2 v 24,2000) Mo EfEFFT
| P adorees RUBERGE 106
In [ 8 200
Settings:
i T ek e e e e e e e 5 e e b Fus Lt T meelan = e s o B s ek e e |
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4. Select the appropriate Baud Rate, Data Format and Modbus Protocol settings from the

relevant drop down options. The following is an example: Baud Rate (bps) “115200”, Data Bits
(bits) “8”, Parity “None”, Stop Bits (bits) “1” and Modbus Protocol “Modbus RTU”.

Updated

bits/S

bits/character
Mone ¥

v

Default: 300)

{
(4~ 15, Default 4)

(0,10, 20... 65530, Default, 0}
{10, 20... 85530, Disable: 0)
(Default 502)

a0 (1 ~ 65535, Default: 180, Disable: 0)

ol Wodbus RTU Wadbus AT ¥

Figure 5-5

5. In the Pair-connection Settings area for Portl, check that the configuration details are the same

as those shown below.

Server Modbus Remote Remote TCP  TCP Slave ID  RTU Slave ID
Mode Protocol Server IP Port (1~247) (1~247)
Pair- TCP 10.0.8.246 502
connection Sllent Modbus Protocol, IP address and TCP port for L 2
Settings tGW-700 #2

6. Amend and details as required and then click the “Submit” button to complete the

configuration.

(Server=Slave, Clisnt=Master

o b |8 | 4s |

{0: Bypass, Mo check)
{0: Same as RTU)

Figure 5-6
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Step 4: Configuring the Pair-connection (Server Mode) on the Web Server for tGW-700 #2

1. In the eSearch Utility, click the name of the second tGW-715 module (tGW-700 #2) to select it,
and then click the “Web” button to launch a browser window to connect to the web server on
the tGW-700 #2 module. Alternatively, you can enter the URL for tGW-700 #2 in the address bar
of the browser.

2. When the login screen is displayed, enter the password (use the default password “admin”) in
the Password field, and then click the “Submit” button to display the configuration page.

Click the “Port1” tab to display the Portl Settings page.

4. Select the appropriate Baud Rate, Data Format and Modbus Protocol settings from the

relevant drop down options. The following is an example: Baud Rate (bps) “9600”, Data Bits
(bits) “8”, Parity “None”, Stop Bits (bits) “1” and Modbus Protocol “Modbus RTU”.

> Refer to Figures 5-3 to 5-5 for an illustration of how to perform Steps 4-1 to 4-3 of the

procedure described above.

5. In the Pair-connection Settings area for Portl, select “Server” from the “Server Mode” drop
down options.
6. Amend any details as required and then click the “Submit” button to complete the

configuration.

Server (Server=Slave, Client=Master)
£l TCP TCP v

Disabled o | o |8 | [z4s |

Disabled 02
o]
o |

{0: Bypass, No checlk)
{0: Same as RTU)

Figure 5-7
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Step 5: Testing the Pair-connection Functions

1.

more details.

If necessary, install the Modbus Utility. Refer to Chapter 3 Setting up the tGW-700 Module for

2. Open the Modbus Utility, and then click the “Modbus/TCP” button to select the controller.

Choose Controllex

3.

Please choose controller....

Figure 5-8

In the Modbus Utility, select the “Modbus/RTU Client” option from the “Client tools” menu.

| LAl UL

Status

J “Stﬁtus

tSetting [Pot <« et |

Mode [Enablehlode hd
imeout IWZI ms

@ .| 9@

2 I
Help Exit

' Festore

udrate IBaudrale ;I

Data Bit IDataEit -

~System Setting Set |

hodbus/ TCF

||||| Copyright © 2

Figure 5-9
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4. Select the appropriate COM

“otocol Description
ﬁ:OM status ead multiple cods status (Dxe) for DD j
port, Baud Rate and Data [coM1 < I ~

Ca01

Format (e.g. COM1, 115200, [115200 |
N,8,1) settings for the tGW-700, Line conol: | N6 1

s Reterence number
Syl 4-5 Bit count

Clear Statistics

- Responses 1
Eﬂ‘?ﬁ% Cunerd Packe Size (btes] | 7
Diference  Total Packet bytes I ]

oninands
et Packet Size (byles) |T
Packet bytes 0

and then click the “Open”

button ket Quanttysent [ 5| [ 0 Packet Quanityreceived [ g
- Paling or Timer mode [Date/Time] Polling Mode Timing [ms] :
Stat | | stop Start time | Time Start Mai [~ 00 Average
Step time | Tane Stop Min [100 oo
Command
{r40001 Send Command |
Commands [ With CAC Responses
Figure 5-10
Clear Lists | Exit Program |

5. Refer to the "Protocol Description” field in the top right-hand section of the Modbus Utility
window. You can send a request command and confirm the response is correct. (For example, if
the remote Modbus device ID for the Modbus device (M-7055D) is 1, send the command “120
0 0 4” to reading D/I value, and the response shown in the “Responses” section willbe “1210
A1 88”. (Note that “A1 88" is the CRC value.)

MBRTUO Y 107 COMB

~ COM status Protocol Description

lm FC1 Read multiple coils status (Dxe) for DO

l—_|' — [Request]
5200 s Bivte O: Met D Station number)
Line control: [~ 1757 Bylei:  FC=01
L Byte 2-3: Reference number
Byte 4-5:  Bit count

o o]

Paolling mode (no wait]) i~ Statistics =
Timeout - Commands Fesponses
N N Currsnt Packet Sizs [bytes) [ 5 Eﬂﬁ:y Current Packel Size (bytes)
Type th e comman d Totel Packstbytes [ | Differsncs | Totsl Packet bytes [
[~ Timer made [fired period]— FPacket Quantity sent i} 0 Packet Quz CI - k
3 L
Cammand Ic

010201 00A1 88
° Response Data

Figure 5-11 Clear Lists | E it Prograrn |

Commands ¥ With CRC Responses
0200000004 73C3

Notes: 1. The response will depend on which Modbus is device connected.
2. The Baud Rate and Data Format values depend on the serial port settings configured
for the web configuration described above.
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5.4 TCP Client Mode Applications

In TCP Client Mode, the tGW-700 can actively establish a TCP connection to a specific Modbus TCP

slave device. An example of how the complete system should operate is shown below:

tGW-700

RUUJ/ASCIT
Slavel(Senven)) Mastend(Clienty)

The following are examples of TCP Client Mode tests:

TCP Client Mode Settings:

Port Settings : : :
(default) Pair-connection Settings

Data Remote
Rate | Format | Mode Server IP RO UG A
10.0.8.10 502
1GW-700 115200 | 8,N,1 | Client IP address and TCP port

for the tPET-P6 (Slave Device)

tPET-P6
(Slave Device)
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Follow the procedure described below:

Step 1: Connecting to a network, a PC and a Power Supply

1. Confirm that the tGW-700 device is functioning correctly. For detailed information regarding
how to install, configure and operate your tGW-700 series module, refer to Chapter 3 Setting up
the tGW-700 Module.

2. Connect both the tGW-700, the Slave Device (e.g. a tPET-P6 module) and your computer to the
same sub network or the same Ethernet Switch. For detailed information regarding RS-232/RS-

422/485 wiring, refer to Section 2.7 Wiring Notes for RS-232/422/485.

The wiring diagram is as follows:

1-7520

Ethernet

A

Ethernet

Ethernet

Figure 5-12
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Step 2: Configuring The Ethernet Settings

Contact your Network # eSearch Utility [ v1.0.6, Oct.15, 2012 ]
« . . Fle 3Zerver Tools
Administrator to obtain a correct |z =
. X Name | Alias | IP Address | Sub-net Mask | Gateway MAC Address | DHC
and functlonlng network tGW-7156 0457 10.0.8.100 255.255.255.0 10.0.8.254 00:0d:e0:80:09:21 OFF
tPET-P6& 0457 10.0.8.10 255.256.255.0 10.0.8.254 00:0d:e0:64:4c:d3  OFF
configuration (including the IP
Address, Mask and Gateway
details) for the tGW-700 module.
Also refer to Chapter 3 Setting up | |« ]
the tGW-700 Module for more m Search Servers Configuration [UDP] | E Weh | Exit |
. [Ftatus Y
details. -
Figure 5-13

Step 3: Configuring Pair-connection (TCP Client Mode) on the Web Server for the tGW-700
module

1. Open the eSearch Utility to search for the tGW-700 modules connected to the network. Click
the name of the first tGW-700 module to select it, and then click the “Web” button to launch a
browser window to connect to the web server on the tGW-700 module. Alternatively, you can
enter the URL for tGW-700 in the address bar of the browser.

2. When the login screen is displayed, enter the password (use the default password “admin”) in
the Password field, and then click the “Submit” button to display the configuration page.

/> Tiny Gateway - Windows Internet Explorer

File Edit View Favorites Tools Help

Q- © [ Finke .

O [k ¥en lprokes Jxck  Led ’
Address | @] http://10.0.8.100f | @us - © R @ 6 Lo e @ 3- %= B

seaivss [ 48] betp 710.0.9.100¢ v B wis®
v Tiny Modbus Gateway (tGW-71x
e y y ( )
Home | Portt | Netwerk Seming | Change Passward | Logeut

The system is logged out.
To enter tre web configurstion, please type password in the fallawing fisld

| [Submn
Nete Thiswsah configuration requires avaScript anabiad inyvour browsar (Firefox IF )
Il the wab: configuration doss not v, paase chack the JavaSoript setlings first

Copyright = 2009 iICP DAS Co,, Ltd, Ali rights reserved,

Figure 5-14 |[fi=e_ ——
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2. Click the “Port1” tab to display the Portl Settings page.

A Tiny Device Server - Microsoft Internet Explorer

Ek Edt e Faworbes Tools Help
Q- @ X [ G Pres erme= @ (- s E B

Fildress ] betpefiin.8. 100

)Up Nodbus Gateway (tGW-T1x)

H¢ .-|.'L‘l Fartt

Network Setting | Change Password | Logout

rvme - Mimeofl Internsd Faploner

Status & Configuration == = > == 1= = L]
Q- Q- W E @ SO Py @205 E 8
cotime | ] e AL = B
¥ Tiny Modbus Gateway (tGW-T1x)
Hens | PeyT? | Memwork FeTtind | Chamnge Passwond| Logodr
Port 1 Settings m
R w715 O R ]
R ER 1 % (o 24, 20110] m O ED-EF-FF.=
_ARRGITEE 10050 1o
Sattings:
T emn ek mes e Ber sk | e s s neira n s ks Fuslsg T meelan s g e s o HiE o seek s me s e el
L Copyright © 2008 [CF DAS Co., Ltd. AN fights reserved.
Figure 5-15 [&x: . Y B

3. Select the appropriate Baud Rate, Data Format and Modbus Protocol settings from the

relevant drop down options. The following is an example: Baud Rate (bps) “115200”, Data Bits

(bits) “8”, Parity “None”, Stop Bits (bits) “1” and Modbus Protocol “Modbus RTU”.

Updated
bits/S
bits/character

Mone v

v

Default: 300)

{
(4~ 15, Default 4)

(0,10, 20... 65530, Default, 0}
{10, 20... 85530, Disable: 0)
(Default 502)

TCP Tirneout { s) 80 {1 ~ 65535, Default: 180, Disable: 0)

ol todbus RTU Modbus RTU ¥

Figure 5-16
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4. In the Pair-connection Settings area of the Portl Settings page, check that the configuration

details are the same as those shown below.

Server Modbus Remote Remote TCP TCP Slave ID  RTU Slave ID
Mode Protocol Server IP Port (1~247) (1~247)
Pair- TCP 10.0.8.10 502
Connection Client 0 0

Modbus Protocol, IP address and TCP port of

Settings the slave device (e.g. tPET-P6)

5. Amend any details as required and then click the “Submit” button to complete the

configuration.

Current Updated

(Server=Slave, Client=Maste
TCP

Disabled 1o | o |8 R
Disabled

Server

{0: Bypass, Mo check)

1

{0: Same as RTL)

Figure 5-17

X Refer to Figures 5-17 for an illustration of how to perform the procedure described above.

Step 4: Testing the Pair-connection (TCP Client Mode) Functions

X For more detailed information regarding the testing procedure, refer to Step 5 (Figures 5-8 to

5-11) in Section 5.3 Pair-Connection Applications.
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Appendix A: Glossary

1. ARP (Address Resolution Protocol)

The Address Resolution Protocol (ARP) is a telecommunication protocol that is used to convert an
IP address to a physical address, such as an Ethernet address.

Consider two machines A and B that share the same physical network. Each has an assigned IP
address IP, and IPg, and a MAC address, MAC, and MACg. The goal is to devise a low-level software
application that hides the 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, IP;. 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 the mapping is performed 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 that initiates peer-to-peer communication is called a

client. End users usually invoke client programs when they use network services.

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 actions 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 in use today.

4. Firmware

Firmware is an embedded software program or set of instructions programmed on a device that
provides the necessary instructions for how the device communicated with other computer
hardware, and is located or stored in a semi-permanent storage area, e.g., ROM, EEPROM, or Flash
memory. Firmware can often be updated by downloading a file from the manufacturer’s web site
or FTP.

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, rather than the destination host.

6. ICMP (Internet Control Message Protocol)

ICMP provides a method of communicating between the Internet Protocol software on one
machine and the corresponding software on another. It allows a gateway to send error or control
messages to other gateways, or allows a host to diagnose problems with the network
communication.

7. Internet

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

Each interface on the Internet must have a unique IP address (also called an Internet address).

These addresses are 32-bit numbers, and are normally written as four decimal numbers, one for
each byte of the address for example “192.168.41.1”. This is called dotted-decimal notation.

9. MAC (Media Access Control) Address

To allow a computer to determine which packets are meant for it, each device attached to an
Ethernet network is assigned a 48-bit integer known as its MAC address (also called the Ethernet
address, the hardware address or the physical address). A MAC address is normally written as eight
hexadecimal numbers, for example “00:71:88:af:12:3e:0f:01”. Ethernet hardware manufacturers
purchase blocks of MAC addresses and assign them in sequence as they manufacture Ethernet

interface hardware. Thus, no two hardware interfaces can 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 is a network administration utility used to test the whether a host on an Internet network is
active, and to measure the round-trip time for messages sent from the originating host to a
destination computer. Ping operates by sending an ICMP echo request message to a host, expecting
an ICMP echo reply to be returned. Normally, if a host cannot be pinged, Telnet or FTP cannot be
used 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 the nature of the problem.
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12. RARP (Reverse Address Resolution Protocol)
RARP provides a method of dynamically mapping 48-bit MAC address to the corresponding 32-bit IP

address. RARP has now been replaced by the Bootstrap Protocol (BOOTP) and the modern Dynamic
Host Configuration Protocol (DHCP).

32-bit IP Address

ARP RARP

48-bit MAC Address

13. Socket

Each TCP segment contains a 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
addresses in the IP header, uniquely identify each connection. The combination of an IP address

and a port number is called a socket.

14. Subnet Mask

A Subnet mask, often simply called the “Mask”, is a 32-bit number that masks and IP address, and
divides the IP address into the network address and the host address. Given its own IP address and
its subnet mask, a host can determine whether 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 a router.

15. TCP (Transmission Control Protocol)

TCP is a set of rules used in combination with the Internet Protocol to send data in the form of
message units between computers over the Internet. TCP provides a reliable flow of data between
two hosts and is associated with tasks such as dividing the data passed to it from an application 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.
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16. TCP/IP

The Transmission Control Protocol (TCP) and the Internet Protocol (IP) are standard network
protocols that 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 is an internet protocol that provides a much simpler service to the application layer as it only
sends packets of data from one host to an other, but there is no guarantee that the packets will
reach the destination host. UDP is suitable for purposes where error checking and correction is

either not necessary or is performed in the application.
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Appendix B: Actual Baud Rate Measurement

Ideal Baud Rate (bps) Actual Baud Rate (bps) Error ‘

50 50 0.00%
110 109.92 0.07%
300 298.48 0.51%
600 597.04 0.49%
1200 1197.6 0.20%
2400 2395.2 0.20%
4800 4790.4 0.20%
9600 9568.0 0.33%
14400 14392 0.05%
19200 19136 0.33%
38400 38464 0.17%
57600 57552 0.08%
115200 114960 0.21%
128000 128240 0.18%
230400 229920 0.21%
250000 250000 0.00%
256000 256400 0.15%
460800 459760 0.22%
921600 921600 0.00%

Note: Recommended max baud rate is 115200 bps or below.
Because the loading of the module, we don’t guarantee a proper operation if using a larger
baud rate (over 115200 bps).
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Appendix C: Exception Codes

If an exception occurs during Modbus communication, the slave device will return an Exception

Code in the response message. The following is an explanation of the Exception Codes:

» Exception Codes:

Code

ILLEGAL_FUNCTION

0x01 Indicates that the function code received in the query is not an allowable action for the
slave. If not an allowable action for the slave. If a Poll Program Complete command
was issued, this code indicates that no program function preceded it.
ILLEGAL_DATA_ADDRESS

0x02 Indicates that the data address received in the query is not an allowable address for
the slave.
ILLEGAL_DATA VALUE

0x03 Indicates that a value contained in the query data field is not an allowable value for the
slave.
SLAVE_DEVICE_FAILURE

0x04 Indicates that an unrecoverable error occurred while the slave was attempting to
perform the requested action.
ACKNOWLEDGE
Indicates that the slave has accepted the request and is processing it, but it will take an

0x05 extended period of time to do so. This response is returned to prevent a timeout error
from occurring in the master. The master can issue a Poll Program Complete message
later to determine whether the processing is complete.
SLAVE_DEVICE_BUSY

0x06 Indicates that the slave is engaged in processing a long—duration program command.
The master should retransmit the message later when the slave is free.
NEGATIVE_ACKNOWLEDGE
Indicates that the extended file area failed to pass a consistency check, and the slave

0x07 cannot perform the program function received in the query. This code is returned
when a programming request using function code 13 or 14 decimal was unsuccessful.
The master should request diagnostic or error information from the slave.
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MEMORY_PARITY_ERROR

Indicates that the slave attempted to read extended memory, but detected a parity
error in the memory. The master can retransmit the request, but maintenance may be
required on the slave device.

0x08

» Defined Exception Codes for tGW-700:

The Modbus request parameters are incomplete.

DEVICE_BUSY
0x06

The tGW-700 will return this code when the Gateway busy or request buffer is full.

Timeout. The slave device does not respond within the timeout value, the tGW-700 will
return this code.
GATEWAY_TARGET_DATA_FAILED_TO_RESPOND

0x4B | Timeout. The slave device is still sending data when timed out, the tGW-700 will return this

code.

The tGW-700 will return this code when slave response is invalid Modbus message.

0x43

CRC_ERROR

0x52
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