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1. V1.4 and above firmware versions support IAP upgrade function, and users can
upgrade higher versions of firmware by themselves. Firmware can be provided by
consulting Odot technician.

2. The firmware version supported by MGCC ConfigV1.7 is V1.9 or above.

Software downloads

Please log in to the www.odot.cn and click Download on the corresponding product

page.

Disclaimer of Warranties

Product Usage

NOTE

e  WHEN INSTALLING, OPERATING, AND MAINTAINING THE EQUIPMENT, DO
NOT EXCEED ANY OF THE RATINGS SPECIFIED IN THE ELECTRICAL
CHARACTERISTICS;

e WHEN INSTALLING, OPERATING, AND MAINTAINING THE EQUIPMENT, DO
NOT EXCEED ANY OF THE RATINGS SPECIFIED IN THE ENVIRONMENTAL
CHARACTERISTICS. DO NOT USE THE PRODUCT IN THE FOLLOWING PLACES:
PLACES WITH DUST, OIL FUMES, CONDUCTIVE DUST, CORROSIVE GASES, AND
FLAMMABLE GASES; DO NOT EXPOSE TO HIGH TEMPERATURES,
CONDENSATION, WIND AND RAIN; VIBRATION AND SHOCK WILL ALSO CAUSE
DAMAGE TO THE PRODUCT;

FAILURE TO FOLLOW THE INSTRUCTIONS MAY RENDER THE PROTECTION
PROVIDED BY THE DEVICE NULL AND MAY RESULT IN MINOR BODILY INJURY OR
DAMAGE TO THE DEVICE.

Disclaimer of Warranties

The Company shall not be liable for any damage or malfunction of the equipment
caused by:

1. Transportation damage: equipment damage caused by improper transportation or

packaging;
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2. Natural factors: damage caused by lightning strikes, voltage fluctuations, water
ingress or natural disasters (such as fires, floods, etc.);

3. Improper use: damage caused by overload, non-standard operation, unauthorized
modification or use of unqualified accessories;

4. Unauthorized maintenance: equipment failure caused by unauthorized maintenance
or alteration;

5. Other non-product reasons: damage caused by other reasons that have nothing to do

with the equipment itself.

Repair services

1. For the damage caused by the above reasons, the company will charge the repair
fee according to the actual situation.

2. Outside the warranty period, the company provides paid maintenance services, and

the cost is charged according to the maintenance situation.

Assumption of Risk

The company shall not be liable for casualties, property damage or other related losses

caused by the use of the equipment. All risks are borne by the user.
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1. Product Overview

1.1 Product Functions

This product is a Modbus RTU/ASCII to Modbus TCP protocol converter developed
by Sichuan ODOT Automation System Co., Ltd based on market demand and years of
experience.

All slave devices that have RS485 interfaces and support Modbus RTU/ASCII can
connect to the Modbus TCP network through this gateway and communicate with
TCP clients. So as to realize the connection of low-speed serial devices to the
high-speed Ethernet to realize high-speed data transmission. The gateway has two
different working modes, "Transmission transparent”" and "Mapping mode", which

can achieve maximum system compatibility.
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1.2 Functional Characteristics

€ 19.2-28.8VDC voltage input, anti-reverse connection protection. DC-DC isolated
power supply, 3000V isolation voltage.

€ 2KV network port isolation protection, 10M/100Mbps rate adaptive, automatic
MDI/MDIX flip.

€ Small size, only 30mm thickness, saving installation space.

# Support address mapping mode to realize fast response to TCP client request.

4 Support up to 10 TCP client accesses.

€ The mapping mode supports function codes: 0x01, 0x02, 0x03, 0x04, 0x05, 0x06,
0xO0F, 0x10.

@ The transparent transmission mode supports all public function codes and custom
function codes.

# 6KB large data buffer area, larger data transfer volume.

@ RS485 dual serial port refreshes in real time, with short scanning period and strong
load capacity.

@ The master and slave modes of RTU and ASCII are optional, which is highly
adaptable.

@ The watchdog can be enabled and the watchdog time can be set.

@ Support IAP download, it supports for updating the firmware program in the
product through the network port.

€ RS485 with surge protection, built-in bias circuit, strong stability. An external
terminal resistor is required.

@ The device comes with a powerful diagnostic function to monitor the
communication status in real time.

@ Support one-key reset function to restore factory settings.

4 35mm standard rail mounting.

€ EMC complies with EN 55022:2010 & EN55024:2010 international standards.
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1.3 Technical Parameters

The relevant technical parameters of this product are shown in the table below, please

use this product within the parameters of this product in order to obtain better

performance.
Environmental parameters
Operating temperature -40~85°C
Storage temperature -55~125°C
Operating humidity 5%~95% (No condensation)
Power parameters
1

Number of power ports

Voltage range

19.2~28.8VDC, 3KV isolation voltage

Power consumption

Max.100mA @24V

Ethernet parameters

Working mode

Transparent transmission and mapping mode optional,
Modbus TCP protocol

Number of Ethernet

2*RJ45, 2KV surge protection, 10M, 100M adaptive rate

Network protocol

ETHERNET, ARP, IP, TCP, ICMP

Number of TCP
connections

Max 10

Serial port parameters

Number of serial port

2*RS485

Serial communication
mode

RTU mode and ASCII mode are optional.

Serial terminal resistance

120 Q external resistance

Baud rate

1200~115200 bps

Validation mode

No check, odd check, even check

Number of slave stations

Maximum 62 (without repeater)

The function code of
mapping mode

0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0xOF, 0x10

Modbus storage area

Oxxxx area (coil): 8192 Bit
Ixxxx area (discrete input): 8192 Bit
3xxxx area (input register): 2048 Word
4xxxx area (holding register): 2048 Word
3xxxx area (system diagnosis area): 263 Word

http:
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2. Hardware description

2.1 Product appearance

Power wiring terminal
Modbus TCP

Fieldbus Gateway: ODOT-S2E2
Modbus to Modbus-TCP Gateway

LED indicator Power Supply: 19.2-28.8VDC
Operating Temperature: -40~85°C
Humidity: 5~95%RH(non-condensing)

Reset button
LED Status

PWR Power status
STAT Syatem status BUCkle
2 > 1# serial transmit status
Senal ¢ RX1: 1# senal receive Status
i it status
- erial transmit sta
port e i ive status
Iri RX2: 28 serial receiV
wiring : e
terminal .. Sichuan OdotAu

e '.’n‘f-'-!OdOt'm ( €
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2.2 Indicator Description

The equipment has 6 indicators, the symbol and description are show in the table.

Symbol Definition State Description
PWR Power indicator ON The power supply‘ is normal
OFF The power supply is abnormal
ON The gateway communication is
ETH |Gateway status indicator abnormal
OFF The gateway communication is normal
TX1 Transmit indicator of Flash Serial port 1 is transmitting data
serial portl OFF Serial port 1 is not transmitting data
RX1 Receive indicator of Flash Serial port 1 is receiving data
serial portl OFF Serial port 1 is not receiving data
X2 Transmit indicator of Flash Serial port 2 is transmitting data
serial port2 OFF Serial port 2 is not transmitting data
RX2 Receive indicator of Flash Serial port 2 is receiving data
serial portl OFF Serial port 2 is not receiving data

http:
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2.3 Terminal definition

The wiring of the device adopts 3Pin and 16Pin 3.8 Imm pitch pluggable terminal
blocks, and the terminals of the RS485 are defined as shown in the following table.

Power terminal definition

No. Symbol Definition
1 PE Protecting Earth
2 V- 24VDC-
3 V+ 24VDC+

RS485 terminal definition

No. Symbol Definition
1 1B- Serial portl RS485-
2 1A+ Serial portl RS485+
3 SGND Signal ground
4 PE Protecting Earth
5 2B- Serial port2 RS485-
6 2A+ Serial port2 RS485+
7 SGND Signal ground
8 PE Protecting Earth
9-16 NC No connection
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2.4 Reset Button

It can use a paper clip to click the reset button, and all indicators flash once to indicate
that the reset is successful. The gateway is reset successfully, and the technical

parameters of the gateway are as follows:

Parameter Default value
IP address 192.168.1.254
Subnet mask 255.255.255.0
Gateway 192.168.1.1
Modbus TCP port 502
Ethe
et Download port 1024
Modbus-TCP watchdog time 30S
Modbus-TCP watchdog enabled Enabled
Gateway working mode Transmission transparent
Gateway address 247
Serial port working mode Master mode
Communication protocol Modbus RTU
Baud rate 9600bps
‘ Check None
Seri Data bits 8
= Stop bits 1
Receive delay 3.5t
Send delay 0
Timeout processing Holding
Slave response timeout 500ms

http: // www.odotautomation.com
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2.5 External Termination Resistor

According to the actual situation on site, the serial port of the gateway needs to be
connected with an external 120Q terminal resistor.RS485 supports up to 32 nodes
without relay, and the connection mode of "daisy chain" is adopted between nodes,
and terminal resistance needs to be added at both ends of the communication cable,
and its resistance value is required to be approximately equal to the characteristic
impedance of the transmission cable. There is no need for a termination resistance for
short-distance transmission, that is, generally below 300 meters. The termination
resistors are connected at both ends of the transmission cable.

When the gateway is used in the field, if the distance of the RS485 bus in the field is
far away, and the field interference is large, it is necessary to add 120Q2 termination
resistors at both ends of the RS485 bus to prevent the reflection of serial signals.

Note: The 120Q resistor is attached to the box, please pay attention to check.

oy

5- ' A+ < > A+ < > A+ —— - - == — A+ j
=

o

g B < > B = > B 5= —— —_— 8

o

@ GND GND | GND  fa——=mmmeeenes —»  GND

b

Master device with RS485 interface 1# serial port device 2# serial port device cee e e 31# serial port device
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2.6 Installation Dimension

h .
ttp: // www.odotautomation.com

Fieldbus Gateway: ODOT-S2E2
Modbus to Modbus-TCP Gateway

Power Supply: 19.2-28.8VDC
Operating Temperature: -40~85°C
Humidity: 5~95%RH(non-condensing)

LED Status
PWR Power status

STAT Syatem status
TX1: 1# serial transmit status

RX1: 1# serial receive status
TX2: 2% serial transmit status
RX2: 24 serial receive status

gichuan Odot Automation System Co.Ltd.
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16 / 80

TEL: +86-0816-2538289



3. How to use the gateway
3.1 Introduction to how to use Gateway

3.1.1 Serial port working mode

Each serial port of the gateway has two modes of operation: master mode and slave
mode.

When the serial port works in master mode, the serial port can connect up to 31
Modbus RTU/ASCII slave devices without trunk. This mode is mainly used for data
communication between the Modbus TCP master and the Modbus RTU/ASCII slave.
When the serial port works in slave mode, the serial port can be connected to one
Modbus RTU/ASCII master device; This mode can be used in the following
applications:

(1) Realize the data communication between the Modbus TCP client and the Modbus
RTU/ASCII master;

(2) Realize data communication between Modbus RTU/ASCII masters;

(3) realize that the Modbus TCP client and the Modbus RTU/ASCII master station

communicate with a Modbus RTU/ASCII slave station at the same time;
3.1.2 Gateway working mode

The gateway has two working modes of "transparent transmission" and "mapping",
and the "transparent transmission" mode is set as default. In the "transparent
transmission" mode, there is no data cache, no need to edit the slave address mapping
table, the gateway directly delivers the command to the Modbus RTU/ASCII slave
device after receiving the instructions of the Modbus TCP client, and waits for the
response of the slave device, and then directly returns the data to the TCP client after
the slave device responds. In the "mapping" mode, the slave address mapping table

needs to be edited, and the gateway polls each slave after powering on, and stores the
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data in the data buffer, and the gateway directly reads the data from the data buffer
after receiving the instructions of the Modbus TCP client, and then returns it to the
TCP client. This greatly reduces the wait time for the client to access the slave and

increases the refresh rate.
3.1.3 Gateway data storage area

The data storage is divided into five parts, the first part is the "coil" (DO) storage area
with a total of 8192 points. The second part is the "discrete input" (DI) storage area
with 8192 points in total. The third part is the "input register" (Al) storage area, with a
total of 2048 words. The fourth part is the "holding register" (AO) storage area with a
total of 2048 words, and the fifth part is the "system diagnosis" storage area, which
stores the working status of the slave device, with a total of 263 words. Visit the
"system diagnostic area" to obtain slave station information, which can be used to set
slave station disconnection alarms and other functions. The data storage area

allocation and address coding range are shown in the table.

No. Storage Description Storage capacity Address range
category
1 Oxxxx coil 8192 Bits 0x0000~0x1FFF
2 Ixxxx Discrete input 8192 Bits 0x0000~0x1FFF
3 3XXXX Input register 2048 Words 0x0000~0x07FF
4 4xxXXX Holding register 2048 Words 0x0000~0x07FF
5 3xxxx System diagnosis 263 Words 0x2000~0x2106

3.1.4 System diagnosis area

The system diagnosis is divided into two parts: the first part: address 0x2000-0x2003
consists of 4 words, which are "slave error indication area", and 0x2000-0x2001 are
the 31 slave error indication areas under the COMI1 interface.

0x2002-0x2003 are the 31 slave error indication areas under the COM?2 interface.
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When there is an error in slave communication, the corresponding slave bits are set to

1 according to the address size of the slave device configured in the configuration

software. When the slave returns to normal, the corresponding error indicator will be

automatically cleared. The data encoding format is shown in table.

Spe;jl Zgﬁg:j Data (binary display) Remark
COMI 0x2000 0000 0000 0000 0000 The diagnostic display is
0x2001 0000 0000 0000 0000 sorted from smallest to
0x2002 0000 0000 0000 0000 | largest according to the size
COM2 of the configured slave
0x2003 0000 0000 0000 0000 | device address. (Not sorted
by station address)

For example, if the COM1 interface is configured with six slaves 32, 3, 4, 7, 23, and

89, which are valid at the lower 6 bits of the 0x2000 address, if all 6 stations report an

error, the corresponding diagnostic area values are:

Large address «——— Small address

89 32 23 7 4 3

N\

0x2000

0000 0000 08'1*1 h‘ﬁ/

Part 2: Address 0x200F-0x208A a total of 124 Words, which is the "Slave Status

Indication" area, 0x200F-0x204C (62 words) is the slave address and error code

display of the COM1, 0x204D-0x208A (62 words) is the slave address and error code

display of the COM2.

Reading this area can obtain the station address and the current working state of the

corresponding serial port of the slave, and its data encoding format is shown in the
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table.

Modbus Modbus
address address | High bytes | Low bytes Remark
(hexadecimal) | (decimal)
Bytel ByteO
0x200F 8207
01 Slave ID
Bytel ByteO
0x2010 8208 Function
Error code ) )
code The 01 is COM1, it can display
the salve ID and error code of
Bytel Byte0 COM1
0x204B 8267
01 Slave ID
Bytel ByteO
0x204C 8268 Function
Error code
code
Bytel Byte0
0x204D 8269
02 Slave ID
Bytel ByteO
0x204E 8270 Function
Error code . : .
code The 02 is COM2, it can display
the salve ID and error code of
Bytel Byte0 COM2
0x2089 8329
02 Slave ID
Bytel ByteO
0x208A 8330 Function
Error code
code

Each slave diagnostic area has 2 Word addresses displayed, which are divided into

two bytes, high and low.

In the first word, Bytel is a high byte, indicating the serial number mounted. Byte0 is

a low byte and indicates the address of the slave.

In the latter word, Bytel is a high byte that indicates the function code mapped to the

slave that is currently executed. ByteO is a low byte that indicates the error code of the

current slave communication. The specific meaning of the slave error code is shown

in the table.

http:
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Error codes Fault description Troubleshooting methods
0x00 works normally None
The device does not support the current
) function code, please refer to the slave
0x01 Illegal function code u P V.
station manual to select the corresponding
function code module
The device data exceeds its address range,
0x02 Illegal data address refer to the slave station manual to modify
the data start address or data length
Data length error, the data length exceeds
0x03 Illegal data value the maximum allowable value of 125
(Word) or 2000 (Bit), modify the length
) Check whether the data value range meets
0x04 Data processing error )
the requirements of the slave
The length of the .. )
. Increase the receiving character interval and
0x05 application layer does not .. )
check the communication parameter settings
match
0x06 Protocol ID error Check the sender message
0x07 Cache address error Device internal error
0x08 Bit offset error Device internal error
. Increase the timeout time, check the
Slave station ID number )
0x09 hardware connection status, and check the
does not match .. :
communication parameter settings
0x0A CRC error CRC error, check the communication line
0x0B LRC error LRC error, check the communication line
Response function code
0x0C P Check hardware connection status
does not match
R ddress d
0x0D eSpONSE adress Coes Check hardware connection status
not match
R data length
0x0E esponse Cald "eng Check hardware connection status
does not match
Increase the timeout time, check the
0xOF Communication timeout hardware connection status, and check the
communication parameter settings
ASCII mode start
0x10 mode s ‘:” colon start character error
character error
ox11 ASCII mode terminator CR/LF carriage return and line feed
X
error terminator error
0x12 Non-character data in The data contains non-hexadecimal ASCII
X

ASCII mode

codes

http:
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0x13

The number of characters
in ASCII mode is wrong

The response length of the slave is wrong

http: // www.odotautomation.com
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3.2 Default parameters

The default configuration of the gateway is as follows:

Parameters Default value
IP address 192.168.1.254
Subnet mask 255.255.255.0
Gateway 192.168.1.1
Modbus TCP port 502
Ethernet Download port 1024
Modbus TCP watchdog time 308
Modbus TCP watchdog enabled Enabled
Gateway working mode Transmission transparent
Gateway address 247
Serial port working mode Master mode
Communication protocol Modbus RTU
Baud rate 9600bps
Check None
Serial port Data bits 841
Stop bits 147
Receive delay 3.5t
Send delay 0
Timeout mode Holding
Slave response timeout 500ms

Note: The gateway is set to work in transparent transmission mode, which can be used
without configuration, and all request data of the TCP client is sent to serial port 1. To
configure the parameters of the gateway, please use the software "MGCC Config" to

configure, the software installation package is located in the included CD, or call Odot

Automation System Co., Ltd. hotline: 400-10024-485.
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3.3 Modify the IP address

First supply 24VDC to the gateway, connect the gateway and the computer with a
network cable, change the IP address of the computer's local network card to
192.168.1.* network segment, and then open the configuration software MGCC
Config, click to upload the gateway configuration, and ensure normal communication
with the gateway (the gateway configuration can be uploaded and downloaded
normally).

Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IF Address 192,168, 1. 264 | =% ODOT-S2E2 |
Subnet mask 255. 2656. 266.0
Gateway 192.168. 1.1

DNS server ip 114.114.114. 114

DNS server ip(spare) 223.6.6.6
DHCP enable []

Modbus-TCP port 502
Dowvnload port 1024
Modbus-TCP watchdoz time (=) 30

Modbus-TCP watchdog enable @

Upload ‘ Download Import Export

aCurmectiun status i Current mode : Mapping model .Versiun: No information |Upluad complete |

Modify the gateway IP address of the configuration software interface to:
192.168.10.12 (cross-network segment), and change the LAN gateway IP to:
192.168.10.1, after the modification is completed, click to download the gateway
configuration, a warning box will pop up to determine whether to modify the IP
address, click OK, and it can see that the download is successful in the lower right

corner.
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Warning

Make sure that the |P address of the device with IP address
192.168.1.254 iz changed to 192.168.10.12

=

Modbus RTU/ASCll—Modbus TCP gateway config - X
File Communication Advanced configuration Language About
Ethernet configuration Slave configuration
IP Address 192, 168. 10. 12 =% ODOT-S2E2
Subnet mask 256, 255. 255.0
e 192.168. 1. 1 |
DNS server ip 114,114, 114, 114 |
DHS server ip(spare) 223.6.6.6
DHCP enable [ '
NModbus-TCF port 502
Dowmload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Import Export
OCUnnectiun status i Current mode : Mapping model .Versiun: No information | Download completed! l

After the IP address is successfully modified, it needs to change the IP address of the

local computer to 192.168.10.%.

On the MGCC Config page, click Upload. After the upload is successful, it can see

that the upload is successful in the lower right corner.
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odet Sichuan Odot Automation System Co., Ltd

ot Modbus RTU/ASCIl—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168. 10. 12 =% ODOT-S2E2
Subnet mas 256, 255. 255.0
Gateway 192.168. 1.1

DNS server ip 114.114.114. 114

DHS server ip(spare) 223.6.6.6
DHCP enable [
Modbus-TCP port 502
Download port 1024
Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

Upload Download Import Exzport

.Cuxmectiun status ﬁCurrant mode : Mapping model .Versiun: No information Upload complete :)
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3.4 Description of Typical Applications

3.4.1 Communicate between Modbus TCP client and

Modbus RTU/ASCII slave

Application topology

mm—
> Host Computer E Other TCP Client

(Modbus TCP client) (such as PLC)

Ethernet

ODOT-S2E2

L]

=

=8
ST

Remote 10 PLC Instrument Converter Other Modbus
RTU/ASCII slaves

=
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Transmission transparent

First open the configuration software “MGCC Config”, right-click on the slave

configuration page, select Add gateway, and add ODOT-S2E2.

Modbus RTU/ASClI—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 182, 168. 1. 2564
Subnet mask 255,266, 265.0
Gateway 182, 168. 1.1

DNS serwver ip 114,114, 114,114

DHS server ip(spare) 223.6.6.6 Add gateway D ODOT-S2E1
ODOT-S2E2
DHCF enable [_] I J
502 ODOT-S4E2
NModbus-TCF port MG-S1EX
Download port 1024
Modbus-TCP watchdoz time (=) 30

Modbus-TCP watchdog enable @

Upload Download Import Exzport

OCnnnectinn status .Versiun: No information Dovnload completed!

Double click the “ODOT-S2E2”, or right click “ODOT-S2E2”, select the “Common

attribute”, in the pop-up interface, set the gateway working mode to mapping mode.

Modbus RTU/ASCII—Modbus TCP gateway config

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168. 1. 254 ’ 4-% ODOT-S2E2 |
Subnet mask 255. 266. 265, 0 » COM1
Common attribute
Ga

DNS sery Getway working mode ul':]:-ping model (||RE1E ) -

DNS server ipl:

Getway address: 247

DHCF el
Dovnload

Modbus—TCP watchdog tim
Modbus-TCF watchdog enable B I ‘l

Upload Download Import Export

OConnectz.un status % Current mode : Mapping model .Vers:.un: No information Upload complete

Double click the “COM1” or “COM2”, or right click the “COMI1” and “COM2”, in

the COM configuration interface, set the communication parameters, then click the
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OK to save and exit.

The meaning of each parameter is as follows:

Working Mode:

It is used to set whether the gateway is used as a master or slave in the network
connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set
this parameter to be consistent with the device connected to the serial port.

Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:

1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
1s 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing

communication failures.
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Timeout mode:
If the slave response times out, it can select Clearing or Holding if the slave response
times out. The default " Holding " mode, this parameter is only valid for Modbus read

commands, please set this value according to actual needs.

Modbus RTU/ASCIl—Modbus TCP gateway config

COM1 configuration About
iguratinn
DOT=S2E2

Serial port working mede Master mode (ESEEF) ~

+ [COM1

Communication protocel ModBus RTU - . COND
EBaud rate 9600 v
Check Hone () -
Data bits 3 -
Stop bits 1 -
Receive delay 3.5t -

Send delay (ms) 0
Timeout mode Holding(#iB{24%) -
Ol.’.'onnectinn status gCurrent mode : Mapping model .Versinn: No information Upload complete

Select the “COM1” or “COM?2”, right click to add slave, set the slave address and
slave response timeout time, click OK to return. The slave ID should not be same, the
slave ID can be set 1-247, and the slave name can not be same. The response timeout

time needs to be obtained from the manual of device, it is recommended to set it to

500ms or more, click OK.
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Slave address mapping table of "COM1_1#"*

! Slave name: CoM1_14 ] Slave address(1-247): 1

Slave response Vhen data changes

Gateway register . = .
start address timsout time (ms :::lgii?mand is

Slave register
start address

. 500 O

Function code Humber of data

Configure the parameters in the Ethernet configuration, the meaning of the parameter

L

is as follows:

IP address: the IP address of the device;

Subnet mask: the subnet mask of the device;

Gateway: the gateway IP address of the network where the device;

Modbus TCP port: generally 502;

Download port: the configuration software downloads the configuration to the device
through the port of the device;

Modbus TCP watchdog time: the time interval between the time the gateway
receives the last Modbus TCP packet and the time when the gateway performs an
automatic restart. Note: The gateway automatically restarts to release connection
resources that have not been used for a long time in a timely manner.

Modbus TCP watchdog enable: whether to enable the watchdog function.
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Modbus RTU/ASCII—Modbus TCP gateway conf -

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168, 1. 254 =% 0DOT-SZEZ2

Subnet mask 266, 266, 265. 0 % COM1

Gateway 192.168. 1. 1 % COM2

DNS server ip 114.114.114. 114

DNS server ip(spare) 223.6.6.6
DHCP enable []

Modbus-TCP port 502
Dowvnload port 1024
Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

Upload Download Import Export

‘Curmectiun status i Current mode : Mapping model .Versiun: No information Upload complete

Click the communication—configure communication channel, set the IP address and

port, the default [P address is 192.168.1.254 and the default port number is 1024.

Modbus RTU/AS Modbus TCP gateway config -

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192, 168. 1. 254 =% ODOT-S2E2
Subnet mask 255, 255, 265. 0 % COM1
W, COMO
Gateway

Configuration for communication

DNS server ip 1

DNS server ip(spare) IF Address: 192.168.1.254

DHCP enable [ Port: 1024
Modbus-TCP port

Doymload port

Modbus-TCP watchdog time (=) au
Modbus-TCP watchdog enable @

Reset

Upload Download Import Export

aCamectiDn status iCurrent mode : Mapping model .Versiun: No information Upload complete

Click the "Download" button to download the configuration parameters to the
gateway. After the download is successful, the "download successful" prompt is
displayed in the lower right corner of the status bar. After the download is successful,
the gateway automatically restarts and enters the running state. If the download fails,
please check whether the computer IP address and the gateway IP address are in the

same network segment, and whether the gateway IP address is set correctly, if forget
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the gateway IP address, it can reset the gateway through the reset button, and the
gateway IP address after reset It is the default IP address. Click "Import a
Configuration File" and "Export the Configuration File" to import and save
configuration files to the local disk. Click "Upload" to upload the current
configuration of the gateway to the software. Note: When downloading and uploading,

ensure that the computer and the gateway are in the same network segment.

Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

j Ethernet configuration Slave configuration
IP Address 192, 168. 1. 254 B 0DOT-S2E2

J Subnet mask 266, 266, 265. 0 % COM1

Gateway 192.168. 1. 1 = COM2

DNS serwver ip 114,114, 114,114

DHS server ip(spare) 223.6.6.6
| DHCF enable [
Modbus-TCP port 502
f Dowmload port 1024
. Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

Upload Download Import Export

H
OCurmectiun status i Current mode : Mapping model .Versiun: No information Upload complete

After completing the above settings, the Modbus TCP client can use the Modbus TCP
protocol to access the slave device 16DI which the station number is 1 though the
gateway [P address 192.168.1.254, the Modbus data communication port 502 and the

slave station number 1.

The configuration of mapping mode

Open the configuration software " MGCC Config". Right-click on the configuration

page of slave station and select "Add Device", then add "ODOT-S2E2".
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Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

j Ethernet configuration Slave configuration
IP iddress 192. 168. 1. 254
4 Subnet mask 255. 2656. 266.0
Gateway 192.168. 1.1 “ Add gateway 5 ODOT-S2E1 l
[ DNS server ip  114.114.114.114 ovotseE2 |
DNS server ip(spare) 223.6.6.6 ODOT-S4E2
' DHCP enable [ MGSIEX
Modbus-TCP port 502
f Dowvnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download Import Export
! ) ) ) .
OCumectlun status .Versum: No information Upload complete

Double-click "ODOT-S2E2", or right-click "ODOT-S2E2". Select "Common

attribute". Set the gateway working mode to "Mapping Mode" in the popup setting

page.

Modbus RTU/ASCIl—Maodbus TCP gateway config

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 102. 168, 1. 264 =- % ODOT-S2E2 ]

Subnet mask 265. 255. 255. 0 - COM1

Gateway 192, 168. 1.1 - % COM2

Common attribute
DNS server ip 114, 114,11

DNS server ip{spare) 293.6. 6 Getway working mode J IS IE e NG L oE k)

DHCP bl
enable Getway address: 247

Modbus—TCP port 502
Modbus-TCF watchdog time (=} 30

Modbus-TCP watchdog enable @

Upload Download Import Export

@ Connection status 9 Current mode : Mapping model ] Version: No information Upload complete
Double-click "COMI1" or "COM2" or right-click "COM1" or "COM2" and click
"Configure Port". The "COMI configuration" window will pop up. After setting the
communication parameters, click the "OK" button to save and return.

The meaning of each parameter is as follows:

Working Mode:
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It is used to set whether the gateway is used as a master or slave in the network
connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set
this parameter to be consistent with the device connected to the serial port.

Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:

1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
1s 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing
communication failures.

Timeout mode:

If the slave response times out, it can select Clearing or Holding if the slave response

times out. The default " Holding " mode, this parameter is only valid for Modbus read
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commands, please set this value according to actual needs.

COM1 configuration About
iguration
—Q2F9

Serial port working mode Master mode(Eu{R) ~

© icati tocol ModBus RTV FOM1
ommunication protoco odBus -

» COM2
Baud rate 9600 v
Check Fone (F5) =
Data bits 8 -
Stop bits 1 -
Receive delay 3.5t -

Send delay(ms) 0
Timeout mode Holding (FriE{R4%) -
Inport Export
L.Cormecti-:-n status ﬁ Current mode : Mapping model .Version: No information Upload complete

Select "COM1" or "COM2", right-click to select Add Slave, enter "Slave Name", fill
in "Slave Station Number", configure Modbus function code and slave data according
to the communication manual of the slave device The starting address, the number of
data, the starting address of the gateway mapping area, the response timeout time, and
whether the number changes will be sent. The station number of the slave station
under the same serial port cannot be the same or the same as the station number of the
device, and the slave station address range is between 1-247. The slave station name
under the same serial port cannot be the same. When a change occurs, the gateway
executes this command once, and this parameter is only valid for write commands.

After completing the settings, click "Save the current mapping table editing".
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Modbus RTU/ASCll—Modbus TCP gateway config

File  Communication
Ethernet configuration
IP Address

Subnet mask

Gateway

DNS server ip

Advanced configuration

182, 168, 1. 254

256, 255. 255.0

192.168. 1.1

114.114.114. 114

Language About

Slave configuration

E2

I Add slave I L
Configure senal
Copy slaves (Ctrl+C)
Paste (Ctrl+V)

DNS server ip(spare) 223.6.6.6
DHCP enable [
Modbus-TCP port 502
Dovnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download Import

OCUnnectiun status i Current mode : Mapping model .Versiun: No information

Export

Upload complete

Slave address mapping table of "COM1_1#"*

Slave nanme: COM1_L# Slave address(1-247):

L]

Slave response
timeout time (ms)

When data changes the
comnmand 1is valid

Gateway register
start address

Slave register
start address

03 (4x) Rea... 4 3 0 500

Function code Mumber of data

3

Configure the parameters in the Ethernet configuration, the meaning of the parameter
is as follows:

IP address: the IP address of the device;

Subnet mask: the subnet mask of the device;

Gateway: the gateway IP address of the network where the device;

Modbus TCP port: generally 502;

Download port: the configuration software downloads the configuration to the device
through the port of the device;

Modbus TCP watchdog time: the time interval between the time the gateway
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receives the last Modbus TCP packet and the time when the gateway performs an

automatic restart. Note: The gateway automatically restarts to release connection

resources that have not been used for a long time in a timely manner.

Modbus TCP watchdog enable: whether to enable the watchdog function.

Modbus RTU/ASClI—Modbus TCP gateway config

File Communication Advanced configuration Language About
Ethernet configuration Slave configuration
IP Address 182. 168. 1. 254 =% ODOT-S2E2
Subnet magk 256, 266, 256.0 "é-'
Gatewsy 192, 168. 1. 1 - B COM1_1%
DNS server ip  114.114.114.114 - COM2
DHS server ip(sparp) 223.6.6.6
DHCP enabli [
Modbus-TCP poit 502
Dowmload poit 1024
Modbus-TCP watchdog time () 30
Modbus-TCP watchdog enable @
Upload Download Import

OCnnnectinn status g Current mode : Mapping model .Versinn: Ho information

Exzport

Upload complete

Set the destination gateway address that want to download and download

communication port number through “Communication” —

“Communication

Configuration”. The factory default of the gateway is IP 192.168.1.254 and port

number 1024.

P gateway config

File Advanced configuration Language About

Ethernet configuration Slave configuration

IP Address 182, 168, 1. 254 B

# ODOT-S2E2
=-% COM1

256, 255, 265, 0

Subnet mask

B

Gateway 19* Configuration for communication ]

114.1
IP Address

DNS server ip

DNS server ipispare) 2%

DHCP enable [

Rezet

Port:

1024

Modbus-TCP port

Download port

Modbus-TCP watchdog time (s) 30

Modbus—-TCP watchdog enable @

Upload Download Import

OCnnne:tinn status “ Current mode : Mapping model .‘ifers:i.nn: Ho information

http: // www.odotautomation.com 38 / 80

Export

Upload complete

TEL: +86-0816-2538289



Click the "Download" button to download the configuration parameters to the
gateway. After the download is successful, the "download successful" prompt is
displayed in the lower right corner of the status bar. After the download is successful,
the gateway automatically restarts and enters the running state. If the download fails,
please check whether the computer IP address and the gateway IP address are in the
same network segment, and whether the gateway IP address is set correctly, if forget
the gateway IP address, it can reset the gateway through the reset button, and the
gateway IP address after reset It is the default IP address. Click "Import a
Configuration File" and "Export the Configuration File" to import and save
configuration files to the local disk. Click "Upload" to upload the current
configuration of the gateway to the software. Note: When downloading and uploading,
ensure that the computer and the gateway are in the same network segment.

Modbus RTU/ASClI—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 182, 168. 1. 2564 =% 0DOT-S2E2
Subnet mask 2565, 256, 255.0 B
Gateway 192, 168, 1.1 - ; COM1_1%
DNS server ip 114,114,114, 114 % COM2
DHS server ip(spare) 223.6.6.6
DHCP enable [

Modbus-TCP port 502

Dowmload port 1024

Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

“1"1“‘1 Ilport Export

aCnnnection status f Current mode : Mapping model .Versinn: Ho information Upload complete
= .

After completing the above settings, the Modbus TCP client can use the Modbus TCP
protocol to access the slave device 16DI which the station number is 1 though the
gateway IP address 192.168.1.254, the Modbus data communication port 502 and the

slave station number 1.
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3.4.2 Communicate between Modbus TCP client and

Modbus RTU/ASCII master

Application topology

i
11

~o Modbus RTU/ASCII Master

; has PLC
Modbus TCP client (such as )
(such as host computer)
Other Modbus Instrument
TCP client < f——————— ——p

(such as PLC)

ODOT-S2E2

Other Modbus
RTU/ASCII slave

RS485

Open the configuration software " MGCC Config". Right-click on the configuration

page of slave station and select "Add Device", then add "ODOT-S2E2".
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Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP iddress 162, 168. 1. 254
Subnet mask 255. 2656. 266.0
Add gat: » g
P 102, 168 1.1 [ gateway » | ODOT-52E1
| oporszz |
DNS server ip 114.114.114. 114 ODOT-S4E2
DNS server ip(spare) 223.6.6.6 MG-STEX
DHCP enable [
Modbus-TCP port 502
Dovnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download Import Export
‘Curmectiun status .Versiun: No information Upload complete

Double click "ODOT-S2E2" or right-click "ODOT-S2E2", select “common
attributes”, set the gateway as the station number of the Modbus RTU/ASCII slave on
the popup setup page.

Modbus RTU/ASCII—Modbus TCP gateway config

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP hddress  192.168.1.254 4 % ODOT-S2E2 |
Subnet mask 266, 266, 266.0
Gateway | . Common attribute
DNS server ip 1

1 (RA S8 )

Getway working mode: JEISEERTEE

DNS server ip(spare)
DHCP enable [ Getway address| 247

Modbus-TCP port

—
Dovnload port

Modbus-TCP watchdoz time (s)
Modbus—TCP watchdog enable @

Upload Download Import Ezport

@ Comnection status G Current mode : Mapping model [l Version: No information Upload complete
Double-click "COMI1" or "COM2" or right-click "COM1" or "COM2" and click
"Configure Port". The "COMI configuration" window will pop up. After setting the
communication parameters, click the "OK" button to save and return.

The meaning of each parameter is as follows:

Working Mode:
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It is used to set whether the gateway is used as a master or slave in the network
connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set
this parameter to be consistent with the device connected to the serial port.

Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:

1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
1s 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing
communication failures.

Timeout mode:

If the slave response times out, it can select Clearing or Holding if the slave response

times out. The default " Holding " mode, this parameter is only valid for Modbus read
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commands, please set this value according to actual needs.

COM1 configuration \bout
.guration
q . — —S2E2
Serial port working mode Slave mode M iki8=E) ; <
N COM1
Communication protocol ModBus RTU -
Baud rate 9600 v
Check Hone (F5) hd
Data bits 8 -
Stop bits 1 -
Receive delay 3.5t -
Slave respond delayims) 0

Import Export

OCurmectiun status ﬁCurrant mode : Mapping model .Versianl No information Upload complete

Configure the parameters in the Ethernet configuration, the meaning of the parameter
is as follows:

IP address: the IP address of the device;

Subnet mask: the subnet mask of the device;

Gateway: the gateway IP address of the network where the device;

Modbus TCP port: generally 502;

Download port: the configuration software downloads the configuration to the device
through the port of the device;

Modbus TCP watchdog time: the time interval between the time the gateway
receives the last Modbus TCP packet and the time when the gateway performs an
automatic restart. Note: The gateway automatically restarts to release connection
resources that have not been used for a long time in a timely manner.

Modbus TCP watchdog enable: whether to enable the watchdog function.
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Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Addres 192, 168. 1. 254 =% ODOT-S2E2
Subnet mask 265, 255. 255. 0 3 COM1

e 5
Gateway 192. 168. 1. 1 » COM2

DNS server ip 114.114.114. 114

DNS server ip(spare) 223.6.6.6
DHCP enablé [
Modbus-TCP pont 502
Dovnload porjt 1024
Modbus-TCP watchdog time (s 30

Modbus-TCP watchdog enabld @

Upload Download Import Export

OCumectiun status i Current mode : Mapping model .Versiun: No information Upload complete

Set the destination gateway address that you want to download and download
communication port number through “Communication” — “Communication
Configuration”. The factory default of the gateway is IP 192.168.1.254 and port
number 1024.

Modbus RTU/ASCII—Modbus TCP gateway config -
File Advanced configuration Language About
Ethernet configuration Slave configuration
IP Address 192. 168. 1. 254 =% ODOT-S2E2
Subnet mask 255, 2585, 255. 0 2% COM1
E S PP P T
Gateway 19# Configuration for communication ] X
DNS server ip 114.1
. | IF Address
DNS server ipispare) 23 Rt
DHCF enable [ Fort: 1024

Modbus-TCP port

—
Dovnload port

¥odbus-TCP watchdog time (s) 30
Modbus-TCF watchdoz enable @

Upload Download Import Ezport
@ comection status T Current mode : Mapping model i Version: No information Upload complete
Click the "Download" button to download the configuration parameters to the
gateway. After the download is successful, the "download successful" prompt is
displayed in the lower right corner of the status bar. After the download is successful,

the gateway automatically restarts and enters the running state. If the download fails,
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please check whether the computer IP address and the gateway IP address are in the
same network segment, and whether the gateway IP address is set correctly, if forget
the gateway IP address, it can reset the gateway through the reset button, and the
gateway IP address after reset It is the default IP address. Click "Import a
Configuration File" and "Export the Configuration File" to import and save
configuration files to the local disk. Click "Upload" to upload the current
configuration of the gateway to the software. Note: When downloading and uploading,

ensure that the computer and the gateway are in the same network segment.

Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About
Ethernet configuration Slave configuration
IP iddress 192. 168. 1. 264 =-% 0DOT-S2E2
Subnet mask 2585, 255, 265.0 B
Gateway 192.168. 1.1 F COMI—I#
DNS server ip  114.114.114.114 % COM2
DNS server ipispare) 223.6.6.6
DHCF enable [(J
Modbus-TCP port 502
Download port 1024
Modbus-TCP watchdog time (=) 30
Modbus-ICP watchdog enable @
Upload Import Export

@Cnnnectinn status i Current mode : Mapping model .Versinn: No information Upload complete

After the setting is completed, connect the gateway to the Modbus TCP network
through Ethernet, and connect to the Modbus RTU/ASCII network through the
corresponding serial port (the routine is configured as COM2). The gateway acts as a
Modbus TCP server in the Modbus TCP network. As a slave station in the network,
the Modbus TCP client can read and write the gateway data storage area inside the
gateway through the Modbus TCP protocol, and the Modbus RTU/ASCII master
station can also read and write the gateway data storage area inside the gateway
through the Modbus RTU/ASCII protocol. The gateway acts as The function of a data
relay realizes the communication between Modbus TCP client and Modbus

RTU/ASCII master station.
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3.4.3 Communication between Modbus RTU/ASCII masters

Application topology

_,_.__.; S a—
Modbus RTU/ACII Master Modbus RTU/ACII Master
(such as PLC) (such as PLC)

———r>
E O
B8
Sp—
Other Modbus
RTU/ASCII Slave RSA85

ODOT-S2E2

Instrument

Other Modbus
RTU/ASCII Slave

RS485

Open the configuration software " MGCC Config". Right-click on the configuration

page of slave station and select "Add Device", then add "ODOT-S2E2".

Modbus RTU/ASCll—Modbus TCP gateway config

File  Communication

Ethernet configuration

Advanced configuration

Language About

Slave configuration

IP iddress 192. 168. 1. 254
Subnet mask 255. 2656. 266.0
Add gat: 3 g
Gateway 182.168. 1. 1 ” gatewsy +|  oporsoer
| oporszEz |
DNS server ip 114.114.114. 114 ODOT-S4E2
DNS server ip(spare) 223.6.6.6 MG-STEX
DHCP enable [
Modbus-TCP port 502
Dowvnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download Import Export
OCUmwctiun status .Versiun: No information Upload complete -
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Double click "ODOT-S2E2" or right-click "ODOT-S2E2", Select “common
attributes”, set the gateway as the station number of the Modbus RTU/ASCII slave on

the popup setup page.

File  Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168. 1. 254 = % ODOT-S2E2
Subnet mask 255. 265. 2556.0
Gateway Common attribute

DNS server ip

Getway working mode : [ESSE el  CONG GO En]

DNS server ip(spare)

= 247
DHCP enable (] Getway address

Modbus-TCP port

Download port

Modbus-TCP watchdog time (=)
Modbus—TCP watchdog enable @

Upload Download Import Export

@ Connection status 5 Current mode : Mapping model | Version: No information Upload complete
Double-click "COMI1" or "COM2" or right-click "COM1" or "COM2" and click
"Configure Port". The "COMI1 configuration" window will pop up. After setting the
communication parameters, click the "OK" button to save and return.

The meaning of each parameter is as follows:

Working Mode:

It is used to set whether the gateway is used as a master or slave in the network
connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set

this parameter to be consistent with the device connected to the serial port.
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Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:

1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
is 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing
communication failures.

Timeout mode:

If the slave response times out, it can select Clearing or Holding if the slave response
times out. The default " Holding " mode, this parameter is only valid for Modbus read

commands, please set this value according to actual needs.

COM1 configuration

Serial peort working mode Slave mode (M uEETY -

I Communication protocol ModBus RTU -

Baud rate 9500 -

I Check Wone (55 .

Data bits & -

] Stop bits 1 -

. Receive delay 3.5t -
| Slave respond delayims) 0
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Configure the parameters in the Ethernet configuration, the meaning of the parameter
is as follows:

IP address: the IP address of the device;

Subnet mask: the subnet mask of the device;

Gateway: the gateway IP address of the network where the device;

Modbus TCP port: generally 502;

Download port: the configuration software downloads the configuration to the device
through the port of the device;

Modbus TCP watchdog time: the time interval between the time the gateway
receives the last Modbus TCP packet and the time when the gateway performs an
automatic restart. Note: The gateway automatically restarts to release connection
resources that have not been used for a long time in a timely manner.

Modbus TCP watchdog enable: whether to enable the watchdog function.

Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Addres 192. 168. 1. 264 =% ODOT-S2EZ2

Subnet mask 256, 266, 256.0 -

Gateway 182, 168. 1. 1 -4 COM2

DNS server ibp 114,114,114, 114

DHS server ip(spard) 223.6.6.6
DHCP enablé [
Modbus-TCP pont 502
Dowmload pont 1024
Modbus-TCP watchdog time (s 30

Modbus-TCF watchdog enabls @

Upload Download Import Export
1
1

aCurmectiun status i Current mode : Mapping model .Versiun: No information Upload complete

Set the destination gateway address that you want to download and download
communication port number through “Communication” — “Communication
Configuration”. The factory default of the gateway is IP 192.168.1.254 and port

number 1024.
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Modbus Tt itewa ] -

File Advanced configuration Language About

Ethernet configuration Slave configuration
IP iddress 192. 168. 1. 254 =% ODOT-S2E2
Subnet mask 255, 2585, 255. 0 2% COM1
E S PP P T
Gateway lg#Configuration for communication ] X
DNS server ip 114, 1
7 | IF Address
DNS server ipispare) 23 Rt
DHCP enable [ Port: 1024

Modbus-TCP port

—
Download port

Modbus—TCP watchdog time (s) 30
Modbus-TCP watchdog enable [@

Upload Download Import Export

@ comection status T Current mode : Mapping model i Version: No information TUpload complete
Click the "Download" button to download the configuration parameters to the
gateway. After the download is successful, the "download successful" prompt is
displayed in the lower right corner of the status bar. After the download is successful,
the gateway automatically restarts and enters the running state. If the download fails,
please check whether the computer IP address and the gateway IP address are in the
same network segment, and whether the gateway IP address is set correctly, if forget
the gateway IP address, it can reset the gateway through the reset button, and the
gateway IP address after reset It is the default IP address. Click "Import a
Configuration File" and "Export the Configuration File" to import and save
configuration files to the local disk. Click "Upload" to upload the current
configuration of the gateway to the software. Note: When downloading and uploading,

ensure that the computer and the gateway are in the same network segment.
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Modbus RTU/ASCll—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168. 1. 254 =% O0DOT-S2E2
Subnet mask 2585, 255, 265.0 '%‘ ]
Gateway 192.168. 1.1 n COMl_l#
DNS server ip 114, 114.114.114 % COMZ
DNS server ipispare) 223.6.6.6
DHCF enable [
Modbus-TCP port 502
Download port 1024
Modbus-TCP watchdog time (=) 30

Modbus-ICF watchdog enable @

@Cnm‘lactinn status i Current mode : Mapping model .Versinn: No information Upload complete

After setting up, two different Modbus RTU/ASCII networks are accessed through the
corresponding serial ports. The gateway acts as slave station in both Modbus
RTU/ASCII networks. The Modbus RTU/ASCII master stations in both networks can
both read and write the gateway's” internal gateway data storage area” the Modbus
RTU/ASCII protocol. The gateway realize communication between the Modbus TCP

client and the Modbus RTU/ASCII master by taking the role of a data relay.
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3.4.4 Communication Modbus TCP client between Modbus

RTU/ASCII master and Modbus RTU/ASCII slave

Application topology

.
; T
~'
Modbus TCP Client Modbus RTU Slave
(such as host computer) (sches PLE)
COM X
cOMY -
Other Modbus rp—
TCP Client

(such as PLC) ODOT-S2E2

Instrument

Remoto 1/0

G——> —
mu=

B8 e

o P——— ¢

Ethernet RS485 Other Modbus
RTU/ASCII slave
devices

Open the configuration software "MGCC Config", right-click on the slave

configuration page, select "Add Device", and add "ODOT-S2E2".
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Modbus RTU/ASCll—Modbus TCP gateway config - X
File Communication Advanced configuration Language About
Ethernet configuration Slave configuration
IP Address 182, 168. 1. 2564
Subnet mask 256. 2566. 265.0 ” Add gateway N ODOT-S2E1
Gateway 192.168. 1.1 | ODOT-S2E2
DNS server ip 114.114.114. 114 ODOT-S4E2
MG-S1EX
DNS server ip(spare) 223.6.6.6
DHCP enable [
Modbus-TCP port 502
Dovnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download Import Export
OCumectiun status .Deuica version No download

Double-click ODOT-S2E2 or right-click ODOT-S2E2, select common attribute, and

set the gateway working mode to Mapping Mode on the pop-up settings page.

Modbus RTU/ASCIl—Modbus TCP gateway config

File Communication Advanced configuration Language About

Ethernet configuration Hlevn e ametfo
IP Address 192.168. 1. 254 =% ODOT-S2E2
Subnet mask 255, 255, 265, 0 iy COMT
Common attribute
a
DNS serv Getway working -‘lapping mode] (AOETHESE) -

DNS server ipl: Y247

DHCF e
Modbus-TCE
Downloac

Modbus-TCP watchdog tin
Modbus-TCP watchdog enable [ I "

Upload Download Import

CCamectiun status E | Current mode : Transmission transparent .Dev:i.ce wversion

Ezport

No download

Double-click "COMI1" or "COM2" or right-click "COM1" or "COM2" and click

"Configure Port". The "COMI1 configuration" window will pop up. After setting the

communication parameters, click the "OK" button to save and return.

The meaning of each parameter is as follows:

Working Mode:

It is used to set whether the gateway is used as a master or slave in the network
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connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set
this parameter to be consistent with the device connected to the serial port.

Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:

1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
is 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing
communication failures.

Timeout mode:

If the slave response times out, it can select Clearing or Holding if the slave response
times out. The default " Holding " mode, this parameter is only valid for Modbus read

commands, please set this value according to actual needs.
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Modbus RTU/ASCI

Cila
COM1 configuration

ramn

About

figuration

Serial port working mode I Master mode(FiGiET)

@ Comnection status ¥ Current mode ¢ Mapping model D

:

Communication protocel ModBus RTU

Baud rate 9600 -

Check Fone (F5) -

Data bits 8 -

Stop bits 1 -

Receive delay 3.5t -

Send delay(ms) o

Timeout mode Holding (#iR{FF) -

Import

evice version

DOT-S2EZ2

2 =
- !L.

Export

No download

Select "COM1" or "COM2" (in this case, COM1), right-click to add slave, enter

"slave name", and fill in "slave address". Configure the Modbus function code, the

slave register start address, the number of data, the gateway register start address, the

slave response timeout, and when data changes the command is valid. The slave

address under the same serial port cannot be the same, and the slave address range is

between 1 and 247, and slave name under the same serial port cannot be the same.

When done with the settings, click "Save ".

Modbus RTU/ASClI—Modbus TCP gateway config

File Communication Advanced configuration

Ethernet configuration

IP Address 192, 168. 1. 254

Subnet mask 255. 2656. 266.0

Gateway 192.168. 1.1

DNS server ip 114.114.114. 114

DNS server ip(spare) 223.6.6.6
DHCP enable [
Modbus-TCP port 502
Dovnload port 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enable @
Upload Download

OCnnnectinn status g Current mode : Mapping model .Devine version
e ——

= X
Language About
Slave configuration
L.EZ
Add slave ]
» C - |
Configure serial
Copy slaves (Ctrl+C)
Paste (Ctrl+V)
Import Exzport
No download
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Slave address mapping table of "COM1_1#"*

Slave name: COML_1% Slave address(1-247): 1 I

Slave response When data changes

Gateway register N P
start address t)meout time (ms tﬁigomaﬁd is

Slave register

Function code start address

Number of data

03 (4x) Read Hold. .. ~ 2 55 ] 500

s

Double-click "COMI1" or "COM2" or right-click "COM1" or "COM2" and click

"Configure Port". The "COM2 configuration" window will pop up. After setting the
communication parameters, click the "OK" button to save and return.

The meaning of each parameter is as follows:

Working Mode:

It is used to set whether the gateway is used as a master or slave in the network
connected to the serial port, and the default is the master mode, which is set to the
master mode.

Communication protocol:

Used to set the type of protocol used by the gateway to communicate with other
devices in the network connected to the serial port, Modbus RTU/ASCII is optional,
please set this parameter to be consistent with the device connected to the serial port.
Baud rate:

The baud rate of the serial port is 1200~115200bps, the default is 9600bps, please set
this parameter to be consistent with the device connected to the serial port.

Check:

It can choose none, odd, even, none by default, please set this parameter to be
consistent with the device connected to the serial port.

Stop bits:
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1-bit and 2-bit stop bits, and the default 1-bit stop bit. Please set this parameter to be
consistent with the device connected to the serial port.

Receive delay:

The frame interval detection time when receiving packets is 1.5t~200t, and the default
is 3.5t(t is the time for a single character to be transmitted, which is related to the baud
rate).

Send delay:

The interval between receiving the slave response packet and sending the next
command can be set from Oms to 65535ms, the default is Oms, and it is recommended
to set 100ms to prevent the connected device from responding too slowly and causing
communication failures.

Timeout mode:

If the slave response times out, it can select Clearing or Holding if the slave response
times out. The default " Holding " mode, this parameter is only valid for Modbus read

commands, please set this value according to actual needs.

Cila  Cammunicatinn  Adusncad ranfinuratinn Lanausas — About
COM2 configuration
1guration
DOT-S2E2
Berial port working mode Slave mode (MEIRTL) |l ¥ COM1
Communication protocol ModBus KTU - COM2
Baud rate 9600 -
Check Wone () -
Data bits 8 -
Stop bits 1 -
Receive delay 3.5t .
Slave respond delayins) o

.Cnnnectiun status 7Ry Current mode : Mapping model -Devica Version Ho download

Configure the parameters in the Ethernet configuration, the meaning of the parameter
1s as follows:

IP address: the IP address of the device;
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Subnet mask: the subnet mask of the device;

Gateway: the gateway IP address of the network where the device;

Modbus TCP port: generally 502;

Download port: the configuration software downloads the configuration to the device
through the port of the device;

Modbus TCP watchdog time: the time interval between the time the gateway
receives the last Modbus TCP packet and the time when the gateway performs an
automatic restart. Note: The gateway automatically restarts to release connection
resources that have not been used for a long time in a timely manner.

Modbus TCP watchdog enable: whether to enable the watchdog function.

Modbus RTU/ASClI—Modbus TCP gateway config - X

File Communication Advanced configuration Language About

Ethernet configuration

IP Addresk

Subnet mag

lt

192, 168. 1. 254

255. 266, 255.0

Slave configuration

=-% 0DOT-S2E2
w-% COM1

R CO\|

Gateway 182, 168. 1.1
DNS server ip 114.114.114. 114
DNS server ip(spare) 223.6.6.6
DHCP enablf (]
Modbus-TCP poxt 502
Dovnload poxt 1024
Modbus-TCP watchdog time (s) 30
Modbus-TCP watchdog enablé @
Upload Download Import Exzport
QCnnnection status S Current mode : Mapping model !Device version Wo download

Click the communication—configure communication channel to set the IP address of
gateway and port number, the default IP address is 192.168.1.254, and the default port

number is 1024.
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File Advancedconfiguration Language About

Ethernet configuration Slave configuration
IF Address 192, 168, 1. 264 =% ODOT-S2E2
Subnet mask 256, 255. 265. 0 =% COM1
Gateway 192, 168. 1. 1 ~% COM2
DNS server ip 114] Configuration for cnmmunication] X
DNS server ip(spare) T et

DHCP enable [ Rezat

Modbus-TCP port Fort: 1024

Download port
—

Modbus—ICP watchdog time (=)

Modbus—-TCF watchdog enable —'
Upload Download Import Export
aCnrme:t:Lnn status -‘.ﬁCurren‘t mode : Mapping model .Device wversion No download

Click the "Download" button to download the configuration parameters to the
gateway. After the download is successful, the "download successful" prompt is
displayed in the lower right corner of the status bar. After the download is successful,
the gateway automatically restarts and enters the running state. If the download fails,
please check whether the computer IP address and the gateway IP address are in the
same network segment, and whether the gateway IP address is set correctly, if forget
the gateway IP address, it can reset the gateway through the reset button, and the
gateway [P address after reset It is the default IP address. Click "Import a
Configuration File" and "Export the Configuration File" to import and save
configuration files to the local disk. Click "Upload" to upload the current
configuration of the gateway to the software. Note: When downloading and uploading,

ensure that the computer and the gateway are in the same network segment.
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File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
IP Address 192. 168, 1. 254 =% 0DOT-SZEZ2

Subnet mask 266, 266, 265. 0 I%‘ % COM1

Gateway 192.168. 1. 1 % COM2

DNS server ip 114.114.114. 114

DNS server ip(spare) 223.6.6.6
DHCP enable []

Modbus-TCP port 502
Dowvnload port 1024
Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

Upload Download Import Export

aCurmectiun status i Current mode : Mapping model .Device version No download

In this example, after completing the above settings, connect the Modbus RTU/ASCII
slave to COM1, the Modbus RTU/ASCII master to COM2, and connect the Modbus

TCP client to the gateway via Ethernet, and the gateway will automatically refresh the
underlying Modbus RTU/ASCII slave data from COM1, and the Modbus RTU/ASCII
master and Modbus The TCP client indirectly accesses the Modbus RTU/ASCII slave

by accessing the gateway data store inside the gateway.
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4. Application in Siemens TIA V19

4.1 Configure the ODOT-S2E2

The working mode of the gateway is mapping mode, the IP address is set to:
192.168.1.4, the parameters of the COM1: Modbus RTU protocol, 9600, N, 8, 1, slave
ID=1, and the 03 function code is used to read 6 data in 4xxxx, and the starting
address is 23. During the test, the Modbus slave was used to simulate the RS485

device in the field.

File Communication Advanced configuration Language About

Ethernet configuration Slave configuration
TP Address 192. 168. 1. 4 | | =% ODOT-S2E2
Subnet mask 255. 255. 255. 0 =% COM1
Gateway 192. 168. 1. 1 :'
DNS server ip 114,114,114, 114 % COM2
DNS server ip(spare) 223.6.6.6
DHCP enable []
Modbus-TCP port 502
Dowvnload port 1024
Modbus-TCP watchdog time (s) 30

Modbus-TCP watchdog enable @

Upload Download ‘ Import Exzport

aCnnnection status i Current mode : Mapping model .Versinn: Ho information Dovnload completed!
= - = .

COM1 configuration

Serial port weorking mode Mazter mode (Fibfl=) -
l Communication protocol ModBus RIU -
i Eaud rate 9500 -
I Check Fone () .
: Data bits & -
-] Stop bits 1 -
. Eeceive delay 3.5t -
! Send delay (ms) .
3 Timeout mode Holding (#HiB{1R$%) ~
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odet Sichuan Odot Automation System Co., Ltd

Slave address mapping table of "COM1_1#

Slave name: comi_1g Slave address(1-247): 1

stare asdrore. Gateway register Slave response When data changes the
start address Humber of data

Function code start address timeout time (ms) command is wvalid

» 03 (4x) Read Holding... ~ 6 0000
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4.2 Configuration in TIA V19 Software

This test uses the S7-1200PLC as the main controller. Open the TIA software, create a

new project, and add a new device S7-1212C DC/DC/DC. Set the IP address to

192.168.0.1.

Tfy Siemens - C:\Usersladmin\Desktop\PROJECT\TIAVE 3Vt H 3

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
POR

i (1 H saveproject & X = T X ®2 s T MO E R F Goonline o Gooffline gz MMM 3 - [[] R4 83 [Sesrchinproject TAL

TH3 » Devices & networks - EX
Devices Plant objects | Topology view [ by Network view [[If Device view || Options

) ]2 [ newword] L comectons EEE EIERT 5 [ Nevertovenienr | Dl =
Wloeics Type || Catalog
- (153 E 571200 station_1 E
[ Add new device b R cPU -
S pica & Fiver
CPU1212C » [l Controllers
=

» [l PCsystems
» [ Drives & starters

~ gl Program blocks
» [l Metwork components

& Add new block
4 Main [081]
» [3 Technology objects.

» [ Detecting & Monitoring
» [ Distributed li0
» [ Fower supplyand distrib.

b @} External source files

b [ PLCtags » [ Field devices
+ [ rLc dots gpes = + [l Other field devices
v

» [ watch and force tables foe 7l 1 T
+ [i§) Online backups <[] = e il - x
¥ [ Traces |'& Properties 74 Info ©|% Diagnostics |
> @ OPc UAcommunication || General [ 101tags [ Systemconstants | Texts |
» i, Device proxydata g = B

8 Program info Genera Ethemnet add

e Ethernet addresses. =]

Time synchronization Interface networked with

» [ Local modules
» B Ungrouped devices.

» B3 Socurity settings | ™ Advanced options Subnet: | PrE_1 [+

r . Interface options
*outsit view -

» Beal time settings
¥ Port [X1 P1]
Wb serveraccess

Name i (@ 5et P address in the project
. IPaddress: [ 192 1651 .2
Subnetmask: | 255 . 255 . 255 . 0

[ use router

Operating mode

Internet protocol version 4 (IPv4)

‘ SURPPY &H sepeIq)] EH Sysel wu 51003 BUI|UQ |c~,H Bojeres asempiey (&

Router address: [ 0

()P address is set directlyat the device

PROFINET m - m

[«|> [Information

4 Portal view 3 Overview i Devices & ne_.. |4 Main (GB1).

Click on the block, add a new block, and create data blocks DB2 and DB3.
Create a data black for the Modbus server to receive data in DB2, and modify the
DB2 properties to remove the V in front of the optimized block access. Select DB2

and save the compilation.
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Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Uf i Hl sveproect & ¥ = T X s i G M B R F cooniine F cooiiiine Sz AW > o ] w1 PORTAL
JFHE3 » PLC_1[CPU 1212CDUDUDC] » Program blocks » Data_block 1 [DB1]
Devices | Plant objects Options B
&1 S 2 B B = 7 Keepactuslvalues o Snapshot % ¥, Copysnapshotstostartvalues - (. Loadstertvaluesas actualvalues * 3 =]
- =
Data_block_1 v | Find and replace &
~ I1fEs Name Data type Startvalue Retain Accessible f... Writa... | Visiblein ..  Setpoint  |Comment =
B Add new device 1 4@ ~ static Find: L
sh Devices & networks N ) Aray{0. 0] of ord ) =] B [
~ [ PLC_1 [cPU 1212 DODCIDC] s la = S262[0] Word ) Whole wards an s
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Establish all the address parameters required for the specified connection in DB3. Set

the IP address of the gateway. Modify the DB3 properties to remove the \ in front of

the optimized block access. Select DB3 and save the compilation.
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Double-click the main program block Main [OB1] and programmatically call the

function block MB-CLIENT on the pop-up interface.
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Open the Modbus Slave software to simulate the RS485 device in the field, open the
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monitoring table, and monitor whether the data in DB2 is consistent with the data of

the Modbus Slave.

Project] » PLC_1 [CPU 1212C DODUDC] » Program blocks » Data_block_1 [DB1]
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‘or Help, press 1. Port 13: 9600-8-N-1
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S Appendix

5.1 Modbus-RTU protocol introduction

Only need to understand that Modbus has 8 important function codes corresponding
to 4 areas: 4 for reading, 2 for writing a single bit or register, and 2 for writing
multiple bits or multiple registers. (Address description uses PLC address)

Modbus storage area

The storage area of the controller (or Modbus device) involved in Modbus is

identified by 0XXXX, 1XXXX, 3XXXX, 4XXXX.

t f
Store ID Name y(ii; Read/write Storage unit address
00001~0XXXX,
0XXXX | Output coil Bit Read/write XXXX: Related to
equipment
. 10001~1XXXX,
Discrete .
IXXXX out Bit Read only XXXX: Related to
inpu
P equipment
30001~3XXXX,
3XXXX | Input register word Read only XXXX: Related to
equipment
40001~4XXXX
holdi ’
4XXXX Outp ut/' oldi word Read/write XXXX: Related to
ng register .
equipment

Modbus function code

The Modbus message is relatively fixed, so you only need to understand it a little bit.
After reading a few messages, you will know its structure, and you can inquire about
it when you need it.

(1) Read output coil status

Function code: O1H

Master query message format:
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Start Start
Addre | Function a a High Number | Low Number
Address | Address . . CRC
SS Code . of Coils of Coils
High Low
0x11 0x01 0x00 0x13 0x00 0x25 XXXX

Function: Read the 0XXXX status of the slave output coil.

Note: The start address of the coil of some equipment is 00000, which corresponds to
the address 00001 in the equipment, which is sequentially extended.

This example: read the output coil of slave station Ox11, the register start address is
0x13=19, the number of coils is 0x0025H=37; therefore, the function of this query
message is: read 0x11(17) slave station output coil 00019—00055, A total of 37 coil
states.

Slave response format:

Coil Coil Coil Coil Coil
state state state state state CRC
19-26 27-34 | 35-42 | 43-50 | 51-55

Addres | Functio | Byte
S n Code | count

0x11 0x01 0x05 0xCD 0x6B 0xB2 0x0E 0x1B | xxxx

Function: Slave machine returns to output coil 0XXXX state
(2) Read discrete input state
Function code: 02H

Master inquiry message format:

functio Start ST High Low
address " address & number of CRC
n code address number of .
low coils
0x11 0x02 0x00 0xC4 0x00 0x16 XXXX

Function: Read the status of the slave input coil 1XXXX.

Note: The start address of some equipment coils is 10000, which corresponds to the
address 10001 in the equipment, which will be extended sequentially.

This example: read the input coil of slave station 0x11, the starting address is
0x00C4=196, and the number of coils is 0x0016=22.

Therefore, the function of this inquiry message is: read 0x11 (17) slave station input
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coil 10196-10217, a total of 22 discrete input states.

Slave response format:

functio | Byte bl DI DI
address 7 10196-102 | 10204-1021 | 10212-1021 CRC
ncode | count
03 1 7
0x11 0x02 0x03 0xAC 0xDB 0x35 XXXX
Function: Slave machine returns to input coil 1 XXXX state
(3) Read output/holding register
Function code: 03H
Master inquiry message format:
High L
functio | Register start | Register start l'g (,)W
address . register | register | CRC
ncod | address high | address low
number | number
Ox11 0x03 0x00 0x6B 0x00 0x03 XXXX

Function: Read the value of the slave holding register 4XXXX.

Note: Some device registers start address 40000 corresponds to 40001 address in the

device, and it is postponed sequentially.

This example: read the value of the holding register of the slave station Ox11, the

starting address is 0x006BH=107, and the number of registers is 0x0003; therefore,

the function of this query message is: reading the 3 holding registers 40107-40109 of

the slave No. 0x11 (17H) value.

addr func byte register | register | register | register | register | register
ess tion co}llmt 40107 | 40107 | 40108 | 40108 | 40109 | 40109 | CRC
code high low high low high low
0x11 | 0x03 | 0x06 0x02 0x2B 0x01 0x06 0x2A 0x64 | xxxx

Function: The slave returns the value of the holding register: (40107) =0x022B,

(40108) =0x0106, (40109) =0x2A 64

(4) Read the input register

Function code: 04H
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Master inquiry message format:

Regist L
functio Register Z%;iter High re (i)::er
u .
address start address register : CRC
n code ) address number
high number
low
0x11 0x04 0x00 0x08 0x00 0x01 XXXX

Function: Read the value of slave station input register 3XXXX.

Note: In some devices, the register start address 30000 corresponds to the address
30001 in the device, and it is extended sequentially.

This example: Reading the value of the input register of slave station 0x11, starting at
0x0008H Note: In some devices, the starting address of the register 30000
corresponds to the address 30001 in the device, and it is extended sequentially.

This example: read the input register value of slave station Ox11, the starting place is
0x0008H, and the register number is 0x0001;

Therefore, the function of this query message: read the value of 1 input register 30008
of slave station Ox11 (17); the number of registers is 0x0001;

Therefore, the function of this query message: read the value of 1 input register 30008
of slave station 0x11 (17);

Slave response format:

function Input register | Input register
address Byte count 30008 30008 CRC
code :
high low
0x11 0x04 0x02 0x01 0x01 XXXX

Function: Slave station returns the value of input register 30008; (30008) = 0x0101
(5) Force a single coil
Function code: 05H

Master inquiry message format:

http: // www.odotautomation.com 71/ 80 TEL: +86-0816-2538289



function il ol Disconnect | Disconne
address address address CRC
code . mark ct mark
high low
0x11 0x05 0x00 0xAC OxFF 0x00 XXXX

Function: Force the value of 0x01(17) slave coil 0XXXX. In some devices, the coil
start address 00000 corresponds to the address 00001 in the device, which is
sequentially extended.
Disconnect mark=FF00, Set coil ON,
Disconnect mark=0000, Set coil OFF.

Example: The starting address is 0x00AC=172. Force the No. 17 slave coil 0172 to

ON.

Response format: original text return

Function: Force No. 17 slave coil 0172 ON to return the original text

Coil
function ot Coil address | Disconnec | Disconnect
address address CRC
code . low t mark mark
high
0x11 0x05 0x00 0xAC OxFF 0x00 XXXX
(6) Preset single holding register
Function code: 06H
Master inquiry message format:
Regist ist
funct; coil efliter register reglsber
unction sta number
address address number CRC
code hich address hioh low
& low &
0x11 0x06 0x00 0x87 0x03 0x9E XXXX

Function: Preset order to hold the value of register 4XXXX. In some devices, the coil

start address of 40000 corresponds to the address of 40001 in the device, which is

sequentially extended.

Example: preset the single holding register 40135 of No. 17 slave to 0x039E;

Response format: original text return
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: ; ; register register
functio | coil address | register start
address . number number CRC
n code high address low ;
high low
0x11 0x06 0x00 0x87 0x03 0x9E XXXX

Function: Preset No. 17 slave single holding register 40135 as 0x039E and return to

the original text.

(7) Forced multiple coils

Function code:

OFH

Master inquiry message format:

il il
func col cot number | number Coil Coil
addr | . start start . . Byte
oss tion address | address of coils | of coils count state state CRC
u
code ) high low 20-27 | 28-29
high low
0x0
0x11 F 0x00 0x13 0x00 0x0A 0x02 | 0xCD 0x00 XXXX

Function: Force multiple continuous coils 0XXXX to ON/OFF state.

Note: In some devices, the coil start address 00000 corresponds to the address 00001

in the device, which is sequentially extended.

In this example: force multiple continuous coils from the slave station of No. 0x11,

the start address of the coil is 0x0013=19, and the number of coils is 0x000A=10

Therefore, the function of this query message is: force the value of 0x11(17) slave

station 10 coils 00019-00028; CDH—00019-00026; 00H—00027-00028;

Slave response format:

. . Low bit .
. | High bit of ) High Low
functio . of coil
address coil start number | number of CRC
n code start . .
address of coils coils
address
0x11 0xOF 0x00 0x13 0x00 0x0A XXXX
(8) Preset multiple registers
Function code: 10H
Master inquiry message format:
http: // www.odotautomation.com 73/ 80 TEL: +86-0816-2538289




Start | Start | regist | regis

add | func | regist | regist er ter | Byte Low
) £ g Y Data | -leve | Data | Data

res | tion er er numb | num | coun hioh : nioh | o CRC
s | code | addres | addres er ber t & data & W

shigh | slow | high | low
0x 0x0
1 0x10 | 0x00 0x87 0x00 | 0x02 | 0x04 | 0x01 | 0x05 A 0x10 | xxxx

Function: preset multiple holding register values 4XXXX of the slave.

Note: In some devices, the starting address of the holding register 40000 corresponds

to the address 40001 in the device, which is extended in turn.

This example: preset multiple holding register values of slave station Ox11, the

starting address of the register is 0x0087=135, and the number of coils is 0x0002=2.

Therefore, the function of this query message is: preset the values of 2 holding

registers of the slave station of No. 0x11 (17); 0105H—40135; 0A10H—40136.

Response format:

i Start ) .
functi Start regist - register register
art register register
address on < ) < number number CRC
address high address .
code high Low
Low

0x11 0x10 0x00 0x87 0x00 0x02 XXXX
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5.2 Brief introduction of serial network topology

RS232

RS232 is one of the serial communication interfaces of industrial control, and it is
widely used to connect computer serial interfaces and peripherals. RS232 uses a
signal line and a signal return line to form a common ground transmission form. The
three-wire connection method can realize full-duplex communication. The
transmission signal is a single-ended signal. This common ground transmission is
prone to common mode interference. Therefore, the anti-noise interference is weak
and the transmission distance is limited. The RS232 interface standard stipulates that
the maximum transmission distance standard value is 50 feet (approximately 15
meters) when the symbol distortion is less than 4%. (Long-distance communication
above 15m needs to be adopted Modem), the maximum transmission distance is also
related to the communication baud rate. In actual use, if the transmission distance is
far, please lower the baud rate. In order to reduce the external electromagnetic
interference during signal transmission, please use shielded cables as communication
cables.

The RS232 interface standard stipulates on TXD and RXD:

RS232 uses negative logic to transmit signals, and takes -(3~15) V signal as logic "1";
takes +(3~15) V signal as logic "0"; voltage between -3~+3V It is meaningless, and a
voltage lower than -15V or higher than +15V is also meaningless.

RS232 interface classification:

DB9 male connector

The upper left corner is 1, the lower right corner is 9
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9-pin RS232 serial port (DB9)

PIN Name Effect
1 CD Carrier detect
2 RXD Receive data
3 TXD Receive data
4 DTR Data terminal is ready
5 GND Signal ground
6 DSR Data ready
7 RTS Request to send
8 CTS Clear to send
9 RI Ring alert

Because the RS232 interface has the above-mentioned electrical characteristics, it
could only realize point-to-point communication.

The RS232 communication wiring diagram is shown in the figure:

RXD >< RXD
TXD

TXD

GND| «—> |GND

Communication Terminal equipment

equipment with R5232 with RS232 interface

RS422

The full name of RS422 interface standard is "Electrical Characteristics of Balanced
Voltage Digital Interface Circuit", which defines the characteristics of the interface
circuit. RS422 adopts four-wire plus ground wire (T+, T-, R+, R-, GND), full-duplex,
differential transmission, multi-point communication data transmission protocol. It
adopts balanced transmission and adopts unidirectional/non-reversible transmission
line with or without enabling end. Because the receiver adopts high input impedance
and the transmission driver has stronger driving ability than RS232, it is allowed to

connect multiple receiving nodes on the same transmission line, up to 10 nodes can be
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connected. That is, a master device (Master), and the rest are slave devices (Salve).
The slave devices cannot communicate, so RS-422 supports point-to-many two-way
communications.

The maximum transmission distance of RS-422 is 4000 feet (about 1219 meters), and
the maximum transmission rate is 10Mb/s. The length of the balanced twisted pair is
inversely proportional to the transmission rate, and the maximum transmission
distance is only possible when the rate is below 100kb/s. Only in a short distance can
the highest transmission rate be obtained. Generally, the maximum transmission rate
that can be obtained on a 100-meter-long twisted pair cable is only 1Mb/s.

RS-422 needs to be connected to a terminal resistor, and its resistance is required to be
approximately equal to the characteristic impedance of the transmission cable. In
short-distance transmission, no terminating resistor is needed, that is, no terminating
resistor is generally required below 300 meters. The terminating resistor is connected
to the far end of the transmission cable.

In the one-master-multi-slave network connection, the sending ends of all slave
stations are connected to the receiving end of the last connected to the master station
through a daisy chain; the receiving ends of all slaves are connected to the last

connected to the master station through a daisy chain. Sender.

RS422 (9Pin) effect Remarks

3 R- Receiving negative Must connect
2 T- Send negative Must connect
7 R+ Receiving positive Must connect
8 T+ Send positive Must connect

The upper left corner is 1, the lower right corner is 9
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The RS422 communication wiring diagram is shown in the figure:

E.ET-:..M.:I T ( snd = Bt T- ( seng - ) [l =B T- ( cend 1] 7
% T+ (sand + ) To { una +) |t BT [ send +) [l -=-----———W T ( send +) E._-
é- R- [ recatea -} B- (receive -] = F- (recive -) |lb———===--c—— B | mnceive -} ;
£ [ R+ ( reciive+) R+ (recsive <) |t R+ (reciive +) [l == oo e—— Rt ppcrive ) j 3
GND =i GND - GND  f——-=-----—— GND
Master equipment
with R5422 interface 18 serial port device 28 serial port device Ve wL ww 104 serial port device

RS485

Since RS-485 is developed on the basis of RS-422, many electrical regulations of
RS-485 are similar to RS-422. For example, balanced transmission methods are
adopted, and terminating resistors are required to be connected to the transmission
line. RS-485 can adopt two-wire and four-wire methods, and the two-wire system can
realize true multi-point two-way communication.

RS485 is a standard that defines the electrical characteristics of drivers and receivers
in a balanced digital multipoint system. It uses a combination of balanced drivers and
differential receivers to enhance the ability to resist common mode interference, that
is, to resist noise interference. Since the half-duplex network composed of RS485
interface generally adopts two-wire connection mode, and uses differential signals to
transmit data, the voltage difference between the two wires is -(2~6) V, which means
logic "0", the voltage difference between the two wires +(2~6) V means logic "1".
The RS485 signal transmission distance is related to the communication baud rate.
The higher the baud rate, the shorter the transmission distance. When the baud rate is
not higher than 100KbpS, the theoretical maximum communication distance is about
1200 meters. In actual use, due to Factors such as electromagnetic interference often
fail to reach the maximum communication distance. If you are communicating over a
longer distance, please lower the baud rate. To reduce the signal's electromagnetic
interference during transmission, please use twisted-pair shielded cables as

communication cables.
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The RS485 bus supports a maximum of 32 nodes without relays. The nodes are
connected by a "daisy chain" connection. Terminal resistors are required at both ends
of the communication cable, and the resistance is required to be approximately equal
to the characteristics of the transmission cable. impedance. In short-distance
transmission, no terminating resistor is needed, that is, no terminating resistor is
generally required below 300 meters. The terminating resistor is connected to the two
ends of the transmission cable.

RS485 9-pin pin definition:

Pin Name Effect Note
1 Data-/B-/485- Send positive Must connect
Data+/A+/485+ Receiving positive Must connect
5 GND Ground wire

The RS485 communication wiring diagram is shown in the figure:

- -
) A+ <t 3= A+ < e As f—eemmeea —» A s
2 L Az
g B- - = B- <« 3 |e—-e-eee —»! B 2
=} =3
= GND | GND e GND e emmmeenee —»+  GND =
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=z 23
3 1# serial port device 2# serial port device 0w 31# serial port device a

Master device with RS485 interface
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