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Version Information

The document has the following modifications:

Date Version Modify content Author
20180301 V1.0 release version CCL
20180801 V1.1 update content CCL
20190520 V12 Added relate;d descriptions LIp

used in Step7
20190924 V1.3 Freeport mode added CCL

Added the application of
Freeport mode in TIA/STEP7

20TE vid V5.5/STEP 7-MicroWIN CCL
SMART
20200722 V15 Product hardware upgrading, ccL

hardware description update.

The free transparent
transmission mode of the
20200824 V1.6 ) CCL
master and slave is changed to

two independent serial ports

20220208 V1.7 hardware revision CCL
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Ownership rights information

Without the permission of the copyright owner, all or part of this document shall not

be republished as a paper or electronic document.

Disclaimer

This document is only intended to assist the reader in using the products, and the
company shall not be responsible for any loss or error caused by the use of the
information in this document. The product and text described in this document are
under constant development and refinement. Odot Automation System Co., Ltd. has

the right to modify this document without notifying users.

Software download

Please log on the official website: www.odotautomation.com and click on the

corresponding product page to download.
Revision description:

1.GSD file 20190312 and above, in gateway slave mode: To avoid the problem of
address overlap when customers use Area 0 and Area 4 to output data, pls use Area 1
and Area 3 for PN output data, and Area 0 and Area 4 for input data.

2. GSD file 20190312 and above versions are applicable to ABB Profinet master
system.

3. Firmware V1.6 and above version add function: when the gateway works in
transparent transmission mode, When the serial port selects the master-slave response
mode, it also supports the active data reporting function.

4. ODOT-PNMO02 V2.0 hardware revision, and the two serial ports could
independently set working mode, but the converter function does not support IRT and

MRP.
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Disclaimer of Warranties

Product Usage

NOTE

*  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;

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
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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 description

1.1 Product Features

ODOT-PNMO02 V2.0 gateway is a Modbus-RTU/ASCII or non-standard protocol to
ProfiNet protocol converter. It can realize the conversion from Modbus-RTU/ASCII
or non-standard protocol to ProfiNet. Any device with RS485/RS232/RS422 interface
supports Modbus-RTU/ASCII or non-standard protocol can use this product to realize
interconnection with industrial bus ProfiNet. Such as: PLC, DCS, remote 10, VFD,
scanner, motor start protection device, intelligent high and low voltage electrical
appliances, electricity measuring device, intelligent field measuring equipment and
instruments, etc.

Notice:

The product marked as ODOT-PNMO02, and the GSD file uses the GSD configuration
of PNMO02 V1.5 in GSDML-V2.33-ODOT-PNM02-20191008.xml.

The product marked as ODOT-PNMO02 V2.0 and the GSD file uses the GSD
configuration of PNMO02L V2.0 in GSDML- V2.33-ODOT-PNM02-V2.0.

The product marked as ODOT -PNMO02 V2.1, and the GSD file uses the GSD
configuration of PNMO02L V2.1 in GSDML- V2.33-ODOT-PNMO02-V2.0.
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1.2 The main technical parameters

*

*® 6 6 o

* 6 o

*

*

® & 6 O 0 o

Installation method: 35mm standard rail installation

Dimension: 110*110*27.5mm

Support standard ProfiNet I/O Device V2.3

Profiet data area: The max input is 1440 bytes, and the max output is 1440 bytes.
It supports RT (synchronization), does not support IRT (isochronous
synchronization), MRP (media redundancy protocol), and MRPD (media path
planning redundancy) functions.

Maximum slots: 50

Serial port isolation: optocoupler isolation, power isolation

Number of serial ports: support dual serial port RS485/RS232/RS422, 2 Serial
ports work independently.

Serial port terminal resistance: an external 120€ resistance is required.

Serial protocol: Supports Modbus-RTU/ASCII Master, Modbus-RTU/ASCITA
Slave and free port transparent transmission protocol.

Serial port parameters: Support 1200-115200 baud rate, support none, odd, even
parity

Number of Modbus stations supported by serial port: 50 (limited by slot)
Support Modbus function code: 01/02/03/04/05/06/15/16

Power supply: 19.2~28.8VDC input, nominal 24VDC

Operating temperature: -40~85°C

environment humidity: 5%-95%(No condensation)

Protection level: 1P20
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1.3 Technical parameters

General Parameters

Module Description

Modbus or private protocol to Profinet protocol converter

Power supply 19.2-28.8VDC (nominal: 24VDC)
Power protection Anti-reverse protection
Power consumption Max.86mA@24VDC
The isolation voltage between system power and PE is AC
500V
Isolation The isolation voltage between I/O channel and PE is AC
500V
The isolation voltage between system power and 1/0
channel AC 500V
Power wiring terminal 2*3P Spring terminal
it Me.lx. 1.0mm*(AWG 17)
Min.0.2mm*(AWG 24)
Size 110*30*80mm
Installation 35mm DIN-Rail
Weight 130g
Weight aluminum alloy
Operating Temperature of
pVerticil Instra)lllation ~40-85°C
Operating Temperature of -40~75°C

Horizontal Installation

Relative Humidity

5%~95%RH, no condensation

Storage Temperature

-55°C~125°C

Storage Humidity 5%~95%RH, no condensation
Manuf: ing T
anufacturing Test 40°C~T75°C
Temperature
Ingress Protection Rating P20

Vibration Resistance

Comply with IEC 61131-2 IEC 60068-2-6 standards

Impact Resistance

Comply with IEC 61131-2, IEC 60068-2-27 standards

EMC Performance Comply with IEC 61131-2,IEC 61000-4 standards
Ethernet Parameters
Number of Network Ports 2*RJ45 (Portl. Port2)
Protocol PROFINET
Standard Protocol ProfiNet I/O Device

http:// www.odotautomation.com
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Network parameter

10/100Mbps, Self-adaption, Full-Duplex

a maximum of 1440 bytes for input and 1440 bytes for

Data Area
output

Default IP Address 192.168.0.254
Default Devices Name pnmb-address

RT Supported
IRT Not supported
MRP Not supported
MRPD Not supported
Downward Compatibility Not supported

Serial Port Parameters

Number of Serial Port

2 *RS485/RS232/RS422

Wiring Terminal

16P Spring wiring terminal

Protocol Modbus RTU/ASCII, Private protocol
Modbus Master
Working mode Modbus Slave

Freed mode (Report, Request-Response)

Serial port independently

The two serial port work independently

Serial port parameters

300~500000bps
None parity, odd parity, even parity

Terminal Resistance

An external 120Q terminal resistor is required

Number of Modbus slave

50 (Limited by the TIA slot)

Number of read/write
commands

50 (Limited by the TIA slot)

Modbus Function Code

01/02/03/04/05/06/15/16

Update Software

Firmware Update Tool (network port, serial port)

http:// www.odotautomation.com
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2.Hardware description

2.1 Appearance

Power wiring terminal Profinet port

Fieldbus Gateway: ODOT-PNM02V2.0

Modbus to Profinet Gateway
Indicator LED
power Supply: 19.2-28.8V0C
Qperating Temperature: -40~85°C
Humidity: 5~95%RH{non-condensing)

Reset button Buckle

LED Status

PWR Power status
DF: Device Fault
SF: System Fault

Serial l
’ BF: BusFau t

port coL: 185erial Status

o " . | co2: paserial Status

terminal mCo..Ltd‘

i te
sichuan 0dot Automation SY°

www.0dotCh c €
4485
2 400102 i

r//;o;1/203»%003? 2

The upper panel has two ProfiNet interfaces and power connection terminals. PORT1
and PORT?2, the two interfaces have the same function. These two interfaces have the
switch function, that is, the host computer can access the equipment connected to
PORT?2 through the PORT]1 interface, as shown in the figure below (the computer IP
1s 192.168.1.92, the computer is connected to the PORT2 port, Siemens S7 -1200
connects to PORT1), the upper computer software can search for devices in the same

ProfiNet Network.
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odet OdotAutomation System Co., Ltd

Accessible devices

B_PuiE 1~
Rl Realtek Gaming 2.5GhE Family Controller : 1

0 Scan completed. 1 devices found.
Scan and information retrieval
=7 Retrieving device information...
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2.2 Indicator LED description

The equipment has 6pcs of LED status indicators, the symbol definition and status

description are shown in the table below.

Symbol Definition Status Description
Lo Red light is on power supply on
PWR Power indicator Red light is off Power is not connected
Device status Red light is on Device failure
indication Green light is on Device is normal
Red light is on system error
SF S};ISIZT;;;;HS Red light ﬂjclShil’lg Lighti.ng test
Red light is off System is normal
Red light is on The network cable is not
Bus status connected. .
BF indication Red light flashing The bus configuration is not
configured
Red light is off Bus is normal
Green light Flashing Serial port 1 has data
Co1 Serial port 1 status transmission and reception
indication Green light is off Serial port 1 has no data
transmission and reception
Green light Flashing Serial port 2 has data
e Serial port 2 status transmission and reception
indication Green light is off Serial port 2 has no data
transmission and reception

2.3 Terminal definition

The equipment wiring adopts 6Pin 3.8 lmm pitch plug-in terminal. The terminal

definition of RS485 interface is shown in the table below.

Serial Wiring definition

number | O RS485 RS232 RS422
1 1TA+ Serial portl (A+) Serial portl (TX+)
2 1TB- Serial portl (B-) Serial portl (TX-)
3 IR+ Serial portl (RX+)
4 IR- Serial portl (RX-)
5 GND Common ground (signal ground)
6 ITX Serial portl 1 (TX)
7 IRX Serial portl 1 (RX)
8 PE Shield ground
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9 2TA+ Serial port 2 (A+) Serial port2 (TX+)
10 2TB- Serial port 2 (B-) Serial port2 (TX-)
11 2R+ Serial port2 (RX+)
12 2R- Serial port2 (RX-)
13 GND Common ground (signal ground)
14 2TX Serial port 2 (TX)
15 2RX Serial port 2 (RX)
16 PE Shield ground

The definitions of power wiring terminals are shown as below:

No. Termials Definitions

1 PE Grounding

2 V- 24Vdc-

3 V+ 24Vdc+

2.4 External terminal resistance

According to the actual situation on site, a 120Q2 terminal resistor needs to be
connected to the serial port of the gateway. 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, termination resistors
are not required, that is, termination resistors are generally not required below 300
meters. The terminating resistor is connected to the two ends of the transmission cable.
When the gateway is applied in the field, if the field RS485 bus is far away and the
field interference is large, it is necessary to add 120Q terminal resistance at both ends
of the RS485 bus to prevent the reflection of the serial signal.

Note: The 120Q resistor is attached in the box, please check it.

®
A+ ¢ P A+ <t > A+ [——rnmmmnenes — A+ j 2
=
i 3
B- <t > B- < 1> B o e EEEETEPLER — B- a
Terminating repistor g
GND < GND < GND [ —oonsmssses —»r GND z
Master station equipment with RS485 1#Serial device 2#gerial device 31#Serial device

interface
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2.5 Installation size

Fieldbus Gateway: ODOT-PNM02 V2.0
Modbus to Profinet Gateway

power Supply: 19.2-28.8VDC
Operating Temperature: -40~85°C
Humidity: 5~95%RH{non-condensing,‘

LED Status

PWR Power status

DF: Device Fault

SF: System Fault

BF: gus Fault

coL: 1£erial Status

co2: 9eSerial Status

huan OdotAutomation System Co.,L1d.
www.odotch c €

& 40 1024485

Sic

gN:202 1

203\1/60029

h I).// 2
WWW [0) ] 6 / lO
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3. Product application

3.1 Converter working mode

Each serial port of the converter has 3 working modes: Modbus master, Modbus
slave, and free port transparent transmission mode.

When the serial port works in master mode and the serial port can connect up to 31pcs
of Modbus RTU/ASCII slave devices. This mode is mainly used for data
communication between ProfiNet master and Modbus RTU/ASCII slave.

When the serial port works in slave mode and the serial port can be connected to Ipc
of Modbus RTU/ASCII master device. It could realize the data communication
between ProfiNet master and Modbus RTU/ASCII master.

If the serial port works in free port transparent transmission mode, and this serial port
can be connected to 1pc of serial port device. It could realize the data communication

between ProfiNet master and serial port device.

3.2 Converter Default Parameters

ProfiNet configuration parameter:

The default IP address of converter is 192.168.0.254 and the default device name is
pnmb-address. It needs to change the device name during application. During
configuration, please ensure that the configured device name is the same as the actual
device name.

Serial port configuration parameters:

Note: M indicates that the parameter is valid in the master mode, S indicates that the
parameter is valid in the slave mode, and F indicates that the parameter is valid in the
free port transparent transmission mode.

M/S/F: gateway mode: Modbus master, Modbus slave, and free free port transparent
transmission are Optional. The default is Modbus master.

M/S/F: baud rate. It can select standard baud rate or customized baud rate. Default
value: standard baud rate.

M/S/F: standard baud rate. Serial port baud rate, 300-500000bps is optional. The
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default value is 9600bps.

M/S/F: customized baud rate. 0, 300-500000bps can be set. The default value is
9600bps. Note: If some customer equipment is with non-standard baud rate, and it can
customize the baud rate.

M/S/F: Data bits: 7 bits and 8 bits are optional. The default value is 8 bits.

M/S/F: parity bit: none, odd, even, character, space is optional. The default is none.
M/S/F: Stop bit: 1 bit, 2 bit. The default is 1 bit.

M/S: Serial mode: RTU/ASCII mode is optional. The default is RTU mode.

M/S/F: character interval: interval for detecting the received message. 1.5t~2000t is
optional. The default value is 5t. (T is the transmission time of a single character,
which depends on the baud rate).

M/F: Response timeout (ms): The time that the master waits for the slave to respond
after sending a command. 1~65535 is optional. The default value is 500.

M: Polling delay (ms): interval for sending Modbus commands (delay from receiving
a response message to sending the next command). 0~65535 is optional. The default
value is 10.

M: error handling method for reading commands: After the slave reading data timeout,
the data processing method, hold last input value and clear the input value are
optional. Default is holding the last input value.

M: Output mode: polling and event-triggered (data changes) are optional. Polling is
the default mode. In polling mode, the Modbus periodically sends Write Message. In
Event-triggered mode, Write Commands are sent only when the Modbus output data
changes.

M: Module control: Disable and enable are optional. The default is disabled. To
control the read/write commands of the Modbus, it can select Enable mode and
control the read/write commands of the Modbus by controlling the value of Module
Control Output.

M: Control mode: level trigger (continuous effective) and rising edge trigger (single

trigger) are optional. The default is level trigger (continuous effective). This value is
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valid only in module control enable mode.

M: first output data after power on (command): Enable and disable are optional. This
default is enabled.

S: Slave ID: 1-247 can be set. This parameter is valid only in slave mode.

S: Response delay (ms): 0~65535 is optional. The default value is 50.

3.3 Converter read and write command module

3.3.1 Module in master mode

: diagnosis module

: read coil (0xxxx) supports 8 ~ 200bits optional

: read the discrete input (1xxxx) supports 8 ~ 200bits optional
: read input register (3xxxx) supports 1~125words optional

: read hold register (4xxxx) supports 1~125words optional

: write coil (0xxxx) supports single coil, 8~200bits optional

L £ £ £ £ K

: write hold register (4xxxx) supports single register, 1~125words optional

M: Diagnosis module: including module status input, module error code input,
module control output, polling time input. The pop-down menu command must be
added to the first 8 lines of the slot.

1. Module status input: 8 ~ 48 channels are available. The module status can monitor
the working status of each data slot. When a data slot is faulty, the corresponding
status bit will be set to 1.

2. Module error code input: 1-48 channels are available. When the data slot is faulty,
the error code module can display the function code of the faulty channel and the
specific error code. Users can judge the cause of the fault according to the error code,
and then take corresponding adjustment methods. For detailed description, please see
"Modbus Error Code Table".

3. Module control output: 8~48 channels are available. When the parameter (M:

http:// www.odotautomation.com 19 /102 TEL: +86-0816-2538289



module control) of the serial port is set to enable mode, the output control read and

write channels of this command is effective.

4. Polling time: used to monitor the polling time of the serial port.

The slave input status of the module can monitor communication failures. For detailed

description, please see "Modbus Error Code Table".

Modbus Error Code Table
Error Fault description Troubleshooting method
Code . :
0x00 working properly None
The device does not support the current function
0x01 illegal function code code. Select the corresponding function code
module by referring to the slave manual
If the device data exceeds its address range,
0x02 illegal data address please modify the starting address or data length
by referring to the slave manual
Data length error, the data length exceeds the
0x03 illegal data value max allowed value 125(Word) or 2000(Bit),
please modify the data length
. Check if the range of data value meets slave
0x04 data processing error )
requirements
the length of th
‘e e‘ng or e Increase the received character interval and
0x05 application layer does o .
check the communication parameter settings
not match
0x06 protocol ID error Check the sender message
0x07 buffer address error Device internal error
0x08 bit offset error Device internal error
I he ti i heck the h
The slave ID does not ncrease t ? timeout period, check t e' ar'dware
0x09 match connection status and the communication
parameter settings
0x0A CRC error CRC error, check the communication line
0x0B LRC error LRC error, check the communication line
Th functi
0x0C € response function Check the hardware connection status
code does not match
Th 1
0x0D e reply address does Check the hardware connection status
not match

http:
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Th ly data length )
0xOE © reply data feng Check the hardware connection status
does not match
.. Increase the timeout period, check the hardware
Communication . .
0x0F ) connection status and the communication
timeout .
parameter settings
0x10 Error in ASCII mode ‘> The colon start character error
start character
ASCII mode endi ) )
Ox11 mode ending CR/LF Error at end of carriage return newline
character error
Non-character data i )
0x12 onz Ség?f rfli) d: amn The data contains non-hex ASCII code
ASCII mode charact )
0x13 fhode character The slave reply length is error
number error

3.3.2 Module in slave mode

: diagnosis module

: read coil (Oxxxx) supports 1~1024Bytes optional

: read hold register (4xxxx) supports 1~512words optional

: write the discrete input (1xxxx) supports 8~1024Bytes optional

: write input register (3xxxx) supports 1~512words optional

: write hold register (4xxxx) supports 1~512words optional

: diagnosis module

S
S
S
S : write coil (0xxxx) supports 1~1024Bytes optional
S
S
S
S

3.3.3 Module in free port transparent transmission mode

F: Control and status module

F: The input and output data modules both support 1~512words optional

Process data definition of control and state module:

10 module
data

Data name

Variable name Data type Byte
offset

http:// www.odotautomation.com
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direction
Output trol .
Hpul cOno Control Word Feedback | uintl6 t 0
word - feedback - - -
Send fi length .
ena frame N | gend Data Len Feedback | uintl6 t 2
- feedback - - = -
Serial port status COM_ Status uintl6 t 4
Input data Received error Error Counter uintl6 t 6
frame count - -
Total i
otal received Received Counter uintl6 t 8
data frame count - -
The current length
of received frames Received Data Len uintl6 t 10
in bytes
1
Output contro Control Word uintl6 t 0
word - -
Output data Sent frame bvt
ent zratmie byles Send Data Len uintl6 t 2
length - - -
Variable Definition:
Variable Name Bit15-6 Bit5 Bit4 Bit3 Bit2 | Bitl | Bit0
Receive | Error | Timeou | Parit | Don
Reserve d Counte t y e Trigge
Control_Word d Counter r Error | Error | Rese r
Reset Reset Reset | Reset t
Send Data Len Send Data Len
Timeou | Parit
Don
COM _Status Reserved t y Busy
e
Error | Error
Error_Counter Error_Counter
Received Counter Received Counter
Recei Data L
eceived Data_ Received Data Len
en
Input Data Description:

1.Control Word Feedback indicates the feedback value of the output control word

Control Word. After the output control word is refreshed to the module, it will be

updated to the control word feedback.

2.Send Data Len Feedback is the feedback value of Send Data Len. After the
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sending frame byte length is refreshed to the module, it will be updated to the sending
frame byte length feedback.

3.In answer mode, the Busy bit is set to 1 when the serial port sends data.

3.1 When the serial port receives the answer within the timeout period, the Busy bit is
cleared and the Done bit is 1. The Received Counter count is increased by 1. If the
received frame has a parity error, the Parity Error bit is set to 1 and the Error Counter
count is increased by 1. The number of bytes in Received Data Len that holds the
currently received frame.

3.2 If the serial port does not receive a response within the timeout period, Busy bit is
cleared, Done complete bit is set to 1. Meanwhile, Timeout Error is set to 1,
Error_Counter error count is increased by 1, and Received Data Len is cleared.

4. In active reporting mode, the Received Counter count is increments by 1 when the
packet is received from the slave. If the received frame has a parity error, the

Parity Error bit is set to 1 and the Error_Counter count is increased by 1.

Output Data Description:

1. Received Counter Reset, when rising edge, the received count value

Received Counter is cleared to 0 ;

Error Counter Reset, rising delay, Error Counter is cleared to 0;

Timeout Error Reset, rising delay, Timeout Error is cleared to 0,

Parity Error Reset, rising delay, Parity Error is cleared to 0,

Done Reset, Rising delay, Done is cleared to 0.

2. In active reporting mode, the Trigger bit is invalid and Send Data Len is invalid.
3. In the master/slave response mode, the Trigger ascending delay will trigger the
serial port to send data once. The serial port sends data packets according to the data

length of Send_Data_Len and waits for the response processing.
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3.4 Modify the device name

3.4.1 Modify the device name in TIA

1.Power on Siemens PLC and ODOT-PNMO02 V2.0. At the same time, use network
cables to connect to the PC. Open the Portal software, click to the Oline access, find

the local network card, double-click Update accessible devices, Siemens PLC and

ODOT-PNMO02 gateways will be searched.

[ ———
e FORTAL

2.double-click pnmb-address, then double-click the Online & diagnostics, under the

Function, find the ProfiNet device name: modify the default name “pnmb-address” to
“pnmb-17, click the assign name. If the pnmb-1 appears in the menu of the local
network card on the left, the device name has been modified. This name is used to
access the module and assign the IP address to the module when configuring the

device.
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3.4.2 Modify the device name in Step7

1. Click "Options" — "Set PG/PC Interface", and select the communication interface

as the network card connected to the gateway on the page of setting PG/PC interface.

&) SIMATIC Manager - PNM02
File Edit Insert PLC Vi jow Help -
Da|22@| % =@ T B TN iE A & [ <o Fideer > -9 Be BEM
— = — —
B PNMO2 -- CAProgram Files\Siemens\Step7\s7proj\ S
33

- " \

==
Accass Path / DcP | PNI0 Adspter [ Iao |

Access Foint of |the Application

STONLINE P T) —> TCH/IP -5 Intel () PRO ~)

(Standard for ST 7)

2. Click "PLC" — "Edit Ethernet node", in the "Edit Ethernet node" page, click
browse, in the "Browse network" page, it could see the scanned ODOT-PNMO02
module, the default name of the module is "pnmb-address", select the module, click
"flash", The "SF" light on the module flashes, which allows you to distinguish

modules when there are multiple PNM modules in the network at the same time.

[Byen.. (& (= (2
Press FLto get Help. TCP/P -+ IreshR) PRO/1000 MT

3. Select the module click "OK", the software will automatically write the MAC

address of the selected module into the corresponding position of the "Edit Ethernet
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node" page.

SIMATIC Manager - PRIO2 Ewita)
File Edt Insert PLC View Opfiors Window Help

DG 2@ ) @ koSS e Z% Ew WED W

B PNMO2 - CAProgram Files\Siemens\StepT\sTproj\Pnm02
B ™

[ et Ethemet Node £

 Etbarnat neds

M abdrass [oc-10-20-01-m-% Bromss.

St T canfige ®
© Vas 7 purmstors

- .
1t stiress: [7Ga #8 5 25t & Bo nM ase renter st
Subnat mank: === €

Miress
© Ohtain IF wddress from o BT smrver
Tdeatifiad by

& Clian T £ W sddress aries nems

Ctieme 13: [

Masian TF Cubiauration N

Hssign devies neme

Mevicenae: Gl Assign Fme

Besat ta factory settings

LI

Press F1 to get Help. [TCP/IP - Tntel(R) PRO/1000 MT | [ [ #

4. Modify the device name, click "Assign name", set a new device name for the
gateway, the name will be used for programming configuration. Note: Changing the
device name is mainly used when multiple ODOT-PNMO02 modules exist on the
network. If there is only one ODOT-PNMO02 module on the network, it could directly
use its factory default name pnmb-address in the subsequent configuration without

changing the device name.

=% (BE WED W

Edit Ethemet Node

Etharsat made
Nadas accassible sndine

‘ W addrass: fe-To-arer-o1-32 Erovee

St TF confi quration
e TP parmmaters

Gateny

P addrass: iz 158 0 254 F B ot use ronter

Subnat mashk: e ms o  na pamter
hiress [T OER

 Obtain IF wddress From o DR sarver
Tduntitiod by
& Cliat 1 € MC sbdress € Lovice nme

Qi [

Assign TP Configuration

hssign davice nme

Bavica nme: I == i avien Hame

. The paraatars ware transfarred sccesséully.

=

e |
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3.4.3 Modify the device name in STEP 7-MicroWIN SMART

Open the STEP 7-MicroWIN SMART software, click the Tools, click the Find
PROFINET Devices, select local network card, all PROFINET devices are

automatically scanned, the IP address and device name of the gateway could be

viewed. Click Edit, set the gateway device name, and then click Settings.

FEET TR L

=
™
=
=
=
=

= ==,
o= | [ ]
Find PROFIMET Devices >
Communication Interface Press the "Edit” button to change the device name of the selected
IReaItek Gaming 2.5GbE Family Controller TCPIP. 1 ;I device. Press the "Flash Lights™ button to continuously flash device
LEDs to visually locate & connected device.
£] PROFIMET Device MAC Address
22 [ac:iDiDF:E1:81:32  Flash Lights |
Y 192.168.0.254 (pnmb-1)

IF Address
192 .168 . 0 .254

Subnet Mask

|255 255 255 LA

Default Gateway
192 .168 . 0 .254

Device Name (Chinese, ASCII characters 'a' -'z’, '0'-'%, "' and '~
, should not start with number, ." , -, or 'port-n{n=0..9)', should
not end with "' or ')

Ilpnmb—l I Set
onvert name: pnmb-1

Find Devices |

Cloze |
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3.5 Converter application topology

Topology diagram of master Mode

Host computer

PNM gateway

Distributed 10

Master
‘ Modbus RTU

slave

Frequency converter Distributed 10

tel i Weighing met:
(Modbus RTU) gauge mater Electric meter SNy meter

Topology diagram of slave mode

Siemens PLC
PROFINET

Schneider
Modbusmaster

slave Slave

Modbus RTU

PN gateway

DistributediO
CN-8032 Distributed 1O
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Topology of freed mode

Host computer

PNM Converter

Freed protocol

Scanner
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4. Use in Siemens TIA V16

This chapter will be written with SIEMENS S7-1200 CPU1212 DC/DC/DC as the
PROFINET Controller, TIA is used as the configuration software, this section

provides an example of how to configure ODOT-PNMO02.

4.1 Configuration of the MODBUS Master Mode

1.Find the XML folder in the product CD and make sure that the following files are in

the folder. If not, please contact the supplier for them.

ot

HLANR
GSDML-V2.33- Vender Logo Vender Logo
ODOT-PNMO2-
L-20220107

2.0pen the TIA V16 software, click Create New Project, create a new project, named

"PNM TEST".

3.Click Project view, "Online Access" to find the local network card, click Update

accessible devices.
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"PLC device IP Address" and "PNMB-Address device IP Address" appear, click
"Online & diagnostics" under the PNMB-address, it could set " ProfiNet device
name" in the "Function" drop-down menu, which is used to access the gateway

module in the later configuration.

v st o nen G Tt e e [
1] A K=xDe APNER Y Cl L35 3 ] " DRI
tona ]
Sp— - 2
< [operaospane b
H
Configured IROFNET dovice
[V [
pring A
=
e e
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4.Click "Add new device", select controller CPU 1212C DC/DC/DC (6ES7

212-1AG40-0XB0 V4.4), and click OK.

Add new device

Device name:

[PLC_1

Controllers

O
=

PC systems

[ Open device view

« [§ Controllers
~ (i simamc 57-1200

~ [ cruU

» [ CPU 1211C ACIDCIRIY
» [ cPU 1211C DCIDCIDE
» [ CPU 1211C DCIDCIRly
» [ CPU 1212C ACIDCIRY
~ [l cPU 1212¢ DCiDCIDE

[l 6E57 212-1AD30-0XB0

» [l CPU 1212C DCIDCIRly
» [l cPU 1214C ACIDCIRY
» [l cPU 1214C DODCIDC
» [l cPU 1214C DODCIRlY
» [l CPU 1215C ACIDCIRlY
» [ cPU 1215c DODCIDC
» [l CPU 1215C DCDCIRlY
» [ cPu 1217¢ DaiDaiDE
» [ cPU 1212FC DCIDCIDC
» [ cPU 1212FC DCIDCIRlY
» [ cPU 1214FC DCIDCIDC
» [ CPU 1214FC DCIDCIRlY
» [ cPu 1215FC DaiDCiDC
» [ cPU 1215FC DCIDCIRlY
» [ cPU sIPLUS

Fiod R A00

(<]

[>]

Device:

CPU 1212C DODCIDC
Article ne.: | 6ES7 212-1AE40-0XB0 |
Wersion: |V4.4 |v|
Description:

Work memaory 75 KB; 24VDC power supply with
DI8 x 24VDC SINKISOURCE, DQ6 x 24WVDC and AI2
on board; 4 high-speed counters (expandable
with digital signal board) and 4 pulse outputs on
board; signal board expands on-board 1I0; up to
3 communication modules for serial
communication; up to 2 signal modules for 1D
expansion; PROFINET IO controller, I-device,
transport protocol TCRIIP, secure Open User
Comrnunication, 57 communication, Web server,
OFC UA: Server DA

r QK 1 | Cancel

o

e T wsn T

5.Click device configuration under PLC - "Network view", click PLC network port,

and set the ProfiNet network and IP address of PLC PN port.

http:// www.odotautomation.com

33 /102

TEL: +86-0816-2538289



T s e

(& Toptogy vium [ Paswwrs e[ Gt

6.0n the device configuration interface, click "Options" — "Manage general station

description files (GSD)", select the path, find "
GSDML-V2.33-ODOT-PNM02-L-20220107", and add the GSD file.

e——

uuuuu

Installation

Q 31% Installation of GSD files...

The installation may take some time.

Rermnaining time in seconds: 40
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After success, click "Close" to exit the add GSD dialog box.

Manage general station description files %

Installation result

I | Message

Q Installation was completed successfully.

| Save log | | Install additional files | E Close 1

7.Click device configuration under PLC - "Network view". In the hardware directory,
click other field devices— “PROFINET 10—Gateway—Odot Co., Ltd— Serial
Gateway — Modbus Gateway”, if the PNMO02L V2.00 is found, the GSD file is

successfully added.

Tetaly Interated Autoasation
PORTAL

8.Drag the module PNMO2L V2.0 from the hardware directory into the Network view.
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e i . .._4.1 o F veomec g B L " pé’m.
9.Connect the PNM02 gateway network to the PN interface of the S7-1200 PLC.
o o JeT e 1] e Dmen R BT 8 e 7';

Select the PN port of the PNMO02 gateway and click Ethernet address to set

parameters. Set the gateway communication IP address and enter the "ProfiNet
Device name " set before online access. Note: The device name must be the same as

the previous device.
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11.Double-click the gateway to enter Device view, select the gateway, and set the
module parameters under General. (Set the parameters of the module with the M

prefix).

12.Select a gateway in the Device view and select "Read/Write Command starting

with M prefix " in the hardware directory on the right. When need to monitor the

status of the module, it could first add "Diagnostic Modules". Note: not necessary.
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PORTAL

o g ]|

M: Diagnostic modules: including module status input, module error code input,
module control output, polling time input; The command of the diagnostic module
must be added to the first eight lines of the slot; otherwise, an error will be reported
when the command is downloaded.

Module status input: 8 to 48 channels are available. The module status could
monitor the working status of each data slot. When a data slot is faulty, the

corresponding status bit is set to 1 and automatically cleared after the fault is rectified.

Module error code input: There are 1-48 channels available. When the data slot fails,
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the error code module could display the function code and specific error code of the
error channel. Users could determine the cause of the fault according to the error code,
and then take the corresponding

adjustment method. For details, see Modbus Error Code Table.

Modbus Error Code Table
LEuie Fault description Troubleshooting method
Code P g
0x00 working properly None

The device does not support the current function
0x01 illegal function code code. Select the corresponding function code
module by referring to the slave manual

If the device data exceeds its address range,
0x02 illegal data address please modify the starting address or data length
by referring to the slave manual

Data length error, the data length exceeds the
0x03 illegal data value max allowed value 125(Word) or 2000(Bit),
please modify the data length

Check if the range of data value meets slave

0x04 data processing error :
requirements
the length of the . .
. 8 Increase the received character interval and
0x05 application layer does .. .
check the communication parameter settings
not match
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0x06 protocol ID error Check the sender message
0x07 buffer address error Device internal error
0x08 bit offset error Device internal error
I the ti t peri heck the h
The slave ID does not ncrease c; imeout period, chec e' ar'dware
0x09 match connection status and the communication
parameter settings
0x0A CRC error CRC error, check the communication line
0x0B LRC error LRC error, check the communication line
Th functi
0x0C © Tesponse HHCHon Check the hardware connection status
code does not match
Th 1
0x0D ¢ reply address does Check the hardware connection status
not match
Th ly data length )
0x0E © Ieply data ‘g Check the hardware connection status
does not match
. Increase the timeout period, check the hardware
Communication . .
0xOF ) connection status and the communication
timeout .
parameter settings
E in ASCII mod
0x10 rror in ASCII mode ‘. The colon start character error
start character
ASCII mode endi : )
0x11 SCIl mode ending CR/LF Error at end of carriage return newline
character error
Non-character data i )
0x12 on; Ség;c rzt) dz atn The data contains non-hex ASCII code
ASCII haract
0x13 SCIl mode character The slave reply length is error

number error

Module control output: 8 to 48 channels are available. When parameter under the

serial port (M: module control) is set to Enable mode, the output control read/write

channel of the command is valid.

For example, if Q2.0=1, 03 in slot 5 reads 16 words. If Q2.0=0, 03 in slot 5 reads 16

words. This command is not executed. When Q2.1=1, 02 in slot 6 reads 96 bits. If

Q2.1=0, 02 in slot 6 reads 96 bits. This command is not executed. And so on.

http:
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Note: The module control output function is activated. The read and write commands

within the control range must be enabled.
Polling time input: used to monitor the polling time of the serial port. Note: Serial
port 1 and serial port 2 are independent, so when need to use the two serial ports to

collect data, add two commands to monitor the polling time respectively.

P Ger ves wan omw omus ek ek rew
e

TecalyIntgated Automation
a n: PORTAL

12. Gateway as the master, support Modbus function code 01/02/03/04/05/06/15/16.

Add read and write commands for the hardware directory to the slot in the device

overview.
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13.After adding read and write commands, it needs to set module parameters for the
commands. Ensure that the serial port number of the command is COM1 or COM2

(set to COM1 in this section), the ID of the slave, and the data start address.

14.At this time, the hardware configuration has been basically completed, save the

project, compile. Check to see if the project is reporting errors, click download if

there are no errors.
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After the download is successful, open the monitoring table to monitor the data
collected by the gateway. Using Modbus Slave to simulate devices on the RS485

serial port.

et Semp_ D
DFESC(Sa Te
[

FERFEREES

FEREFFERAFRAFERY
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4.2 Configuration of the MODBUS Slave Mode

1—10 Refer to 110 in 4.1(Modbus Master).

11.Double-click the gateway to enter the Device view, select the gateway, and set the
module parameters under the general parameters. (Set the parameters of the module
with the S prefix)

Set the general parameter M/S/F: gateway operating mode to Modbus Slave.

S: slave ID: Set this parameter to 1.

12.Select a gateway in the Device view and select read and write commands starting
with S prefix in the hardware directory on the right. When need to monitor the status

of a module, it could add a diagnostic module. Note: not necessary.
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" i FORTAL

S: Diagnostic module:
S: Input status from the Modbus slave: Indicates the processing of data packets sent

from the Master of the current serial port.

[ ——
. PORTAL

o e |

13.As the slave, the gateway avoids the problem of overlapping addresses when

customers use zone 0 and zone 4 output data, PN output data uses zone 1 and zone 3,

and input data uses zone 0 and zone 4.
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14.After the read and write commands are added, do not need to set module
parameters for the read and write commands. For details about how to access the
address, as follows: The address table corresponds to the read and write commands in
the slot one by one. If multiple commands are used in the same address area, the

address is automatically added later.

RTAL

F] s asmvseny |

Mt Conf et Paramatars

15.At this time the hardware configuration has been basically completed, save the

project, compile and download.
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16.After the download is successful, open the monitoring table. Modbus Poll is used

to simulate the master RS485 device on the serial port RS485 side.

B i Sewg_Fareions gty
D@ S|S0 05 e 7221w TN

ARARARAREARRRRRASS
NUEEUONO NN RROOEE |
e e

SEEEREETEEECEREE
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4.3 Configuration of the Freed Mode

1—10 Refer to 1—10 in 4.1(Modbus Master). The freed mode test uses the S7-1200
configuration test.
11.Double-click the gateway to enter the device view, select the gateway, and set the

module parameters under the general parameters. M/S/F Serial port working mode:

Freed Mode. (Set the parameters of the module with the F prefix)

12.Select a gateway in the Device view and select read and write commands starting

with F prefix in the hardware directory on the right.

::‘ .IENH‘" B Meciude Corigaration Parameters
e R—

(1) Set the gateway to the Report mode, and connect gateway serial port 1 to the
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debugging serial port tool to simulate field devices. The corresponding value changes

could be monitored in the control and status module and the input data module.

e Conlgueaton Pararaters

(2) Set the gateway to Request-Response mode.
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G

T

S ]

Set the output data length, when the control word Trigger is activated as 0-1 pulse, the
gateway sends data to the serial port. Note: The Trigger bit is activated once and the

gateway sends data once.

[e—

Through setting and debugging, PLC collects data from the serial port side through
the gateway and stores it in the PLC address area, engineers parse the data format of

uploaded messages and extract valid data for programming processing.
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5. Use in STEP7 V5.5
In this chapter, SIEMENS 315-2 PN/DP is used as PROFINET Controller and Step7

is used as programming software to illustrate the use of PNMO02. PLC, debug

computer and PNMO2 are connected to the same Ethernet network at first.

5.1 Configuration of the Modbus Master mode

1. Find the XML folder in the product CD and confirm whether the XML file of the

gateway is in the folder. If not, please contact the supplier to obtain it.

OC.f
BhA B
GSDML-V2.33- Vender Logo Vender Logo
ODOT-PNMO2-
L-20220107

2. Open the STEP7 software, click Create New project, create a new project, named

"PNM_test".

& SIMATIC Manager - PNM_test = [@=]
Fie Edit Insert PLC View Optons Window
D |27em| % 2@ s %]

= | @ |[< % Fiteer > -7 | Rw BED

TCP/IP -» Intel(R) PRO/L000 MT p:

Press FL to get Help.

3. Click "Options" — "Set PG/PC interface", and select the communication interface

as the network card connected to the PLC on the page of setting PG/PC interface.
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@[ erws - Be REM @

Press F1 1o get Help. ) TCP/IP -» IrnekR) PRO/1000 MT |- 11 e P

Click "PLC" — "Edit Ethernet node", in the "Edit Ethernet node" page, click
“Browse”, in the "Browse network" page the scanned ODOT-PNMO02 module could
be seen. The default name of the module is "PMB-address". Select the module, click
"flash". The "SF" light on the module flashes, which allows to distinguish modules

when there are multiple ODOT-PNMO02 modules in the network at the same time.

fww_Optioms _ Window _Help - —
© O R - W[ <hrile > =% |Bw BEM W

 Obtain IF address from o DT server
Tdeatitied by
€ s T €00 e

Gt [

Press 110 get Help. O > Wi e " —

Select a module and click "OK". The software will automatically write the MAC
address of the selected module into the corresponding position on the "Edit Ethernet

Node" page.
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D& 2@ ¢ [da [0 % % | @ [[ oo Fiver > SY W mED W

Nodes accessible online
WAC address: T DF-61-61-32 Browse. .
®

S TP con L}

@ Vse TP parameters
IP sddress:
€ Obtain TF adiress fron & DICP server

@ Client 10 € W addrass

Taentified
’ Qim0 [

Assign IF Configuration
Assign device

Device nane: = sicn Nane Coct | Wy |

|«x.-.\ to factory settings

© [eimrei-eia

Close

Press F1 1o get Help.

-_———
To modify the device name, click "Assign Name" and set a new device name for
ODOT-PNMO02, which will be used in the following configuration. Note: Changing
the device name is mainly used when multiple ODOT-PNMO02 modules exist on the
network. If there is only one ODOT-PNMO02 module on the network, do not change
the device name of the Odot-PNMO02 module, and directly use its default name

"PMB-address" in the following configuration.

e
) SIMATIC Manager - PNM test EE=)
File Edit Insert PLC View Options Window Help

D278 4 2R el %%

| @ |[<He Filter > =% |\ BmEM K

Edit Ethemet Node

odes accessible sndine

Bthernet
ﬁm sddrass: - T0-0F-81-81-32 B

Sat I

@ Use TP paransters

Gatewsy
I sddress 162 168 0. 264

Subnat maski e e s 0 Use router
Miress: [[2.968.0.25¢

© Obtain TP address from  DICP server Edit Ethernet Node (4502:703)

0 Im pareneters were transferved successfully
P

@ Do ot use router

|| Help

Press F1 1o get Help.

TCP/IP -> Intel(R) PRO/1000 MT P
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4. On the hardware configuration page of STEP7, click "Options" — "Install GSD
file", click "Browse" in "Install GSD file" to select the path, find the folder where the
XML file corresponding to ODOT-PNMO2 resides, click "OK", select the XML file,
and click "Install". Install the XML file of ODOT-PNMO?2 into STEP7.

I HW Config - [SIMATIC 200(1) (Configuratignl - PNM test] cl@=
@ Staion Edit Insert PLC View | Options | Window Help

_ =[]
IR B T
- Bix
pindi | il
'ml 2 £ Brofil  [Standard =l

-3 PROFIEUS DF
Install GSD Files:

3% PROFTHUS-FA

=4 FROFINET I0
I Browse .. I & smaTIc 00
agas

rol 300/400

o | 200smart¥z. 4
. CODESYS 3.5 SFIT

S -QOT-FHD
| GSOML-¥2. 33-0D0T-FK
D

Show Log Select ALL Dezeloct ALl 5 L ook e n e e

4 Closs Help N [ T
=‘=i T

s | Designstion |
I

[PROFIBUSDF slaves for SIMATIC 57, WY, and CT %
(distributed rack)

5. On the STEP7 hardware configuration page, add the configuration controller, set

Press Fl to get Help. 4

the controller IP address, add the subnet, and click OK.
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6. Select the subnet and double-click PNMO02 under PROFINET 10— Additional Field

—Devices— Gateway— Serial Getway—Modbus Gateway on the hardware catalog

page to configure the PNMO02 gateway to the PROFINET network.
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7. Select the ODOT-PNMO2 device icon, enter the device name in the "General" TAB

of the "Properties" page, which must be consistent with the module name set in Step 3,

click "Ethernet", set the module IP address, and click "Confirm".
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8. Select the ODOT-PNMO2 device icon, double-click the first slot in the module slot

information display section at the bottom of the software, and select the parameter
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TAB in the pop-up property window to modify the ODOT-PNMO02 module

parameters.
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9. Select the device icon of ODOT-PNMO02, in the module slot information display
section at the bottom of the software, select the slot, double-click the module under
the module folder under PNMO?2 in the directory view, and insert the module into the

slot.
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The gateway serves as the master station and supports Modbus function code

01/02/03/04/05/06/15/16. Add read and write commands for the hardware directory to
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the slot.
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10. After adding the read and write command, double-click the command module, and
set the parameters of the command module under the "Parameters" TAB on the
"Properties" page. The value includes the serial port number (UART Num) COM1 or
COM2, Slave ID, and Start Address of the Modbus slave.
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11. At this time, the hardware configuration has been basically completed. Save and
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compile the hardware configuration and download the project.
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12. Right-click the command, click the "Monitor/Modify" option, and select

System Co., Ltd

"Monitor" on the "Monitor/Modify" page to monitor the communication data in real

time, which is convenient for debugging (if the command is to write data, you can

write the data to the slave Modbus device by clicking the "Modify value" button).
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5.2 Configuration of the Modbus slave mode
1—7 Refer to 17 in section 5.1(Master Mode).
8. Select the ODOT-PNMO2 device icon, double-click the first slot in the module slot

information display section at the bottom of the software, and select the parameter

TAB in the pop-up property window to modify the ODOT-PNMO02 module

parameters.
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Press F1 to get Help.

M/S/F: Gateway Mode: Set this mode to Modbus Slave.

S: Slave station ID: Set to 1 (gateway as Modbus RTU/ASCII slave station number is
1)

Serial port 1 and serial port 2 parameters refer to the master mode notes.

9. Select the ODOT-PNMO2 device icon. In the Module slot information display
section at the bottom of the software, select the slot, double-click the module in the
module folder under PNMO?2 in the directory view, and insert the module in the slot

(note: in the S folder).
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The gateway, as the slave station, supports Modbus function code 01/02/03/04/15/16.

Add the Modbus RTU/ASCII address command supported by the gateway to the slot.
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10. After adding read and write commands, do not need to set module parameters for

the read and write commands. The Modbus address range corresponding to each

command is automatically generated according to the following rules:

The Modbus addresses corresponding to commands in the same Modbus data area are

automatically added starting from 0 in the slot sequence. An example is as follows:
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[ -

Cha 7

11. At this time the hardware configuration has been basically completed, save and

compile, download.

@ HW Config - [SIMATIC 300(1) (Configuration) -- PNM_test]

BY Station Edit Insert PLC View Options Window Help _ &=
O & & EHE T =R
Ethernet (1): P T0-Systen (100) = ol
Bind: | at|ail
s0 " ‘w10 M- E| Profil [Standerd =]
d +
z CPU_315-2PR/DF Od‘:'.,. -3 FROFTBUS IF -
&7 SEL/F 5 XL L | -4 PROFIBUS-PA
U = FI0 =48 FROFINET I0
£z Fi Port 1 (2] Additionsl Field Devices
Jz F7 Pore 2 i B0 Gateway
3 2 2] Serial Gatawsy
=) Modbus Gateway
- FRI0CL V2.0
| EE0 Freed-Mode Nodules
B Modbus Master Modules
B+ Modbus Slave Modules
15 Diagrnostic Medules
@05 Read Coils (xxxx)
=0 S Reed Holding Regizters (
[@ = B Tnpur 0001 Words 0
i s PR Input 0002 fords (
~[§ 5: PN Input 0004 fords (=
[§ s: BN Input 0008 ¥ords (
[ 5 PN Input 0016 Words (
[{ 5 BW Input 0032 Wards (
~[§ 5 PW Input 0084 ¥ords (
- [{ s EW Input 0128 Yords (
4 I ¥ ~[§ s PN Input 0256 ¥erds (
[§ = PN Input 0512 Werds (
S Write Coils (Dxmxx)
o sz F-L1 8 Hrite Discrete Inputs (1:
s Module Order number | T edd Q eddress | Diagnostic eddress Comment | Access | 15 Write Holding Registers
_pkﬂm—g FRRE—L E, Full m @15 Write Input Registers (3
5§ Frm |05 Full [ E- g PHIOZL V2. 1
5i[|d Fert 5 [2oe0w [Full |= ) FHI0ZL V3,0
X [[§ Fore 7 B (Full | N g PEAOZL V3.1
1 S: Modbus Status Input( 0.1 Full [ B
z S FH Ingut 0004 Words ~ ] Full () Gatevay
o) S: PN Ingut 0004 Hords 1017 Full & (0
4 S: PH Input 0004 Nords - 18...25 Full R ]
I | ¢ ) Yook Conpnens
& -] Sensors -
= « I B
] 5: PH Input 0004 ¥ords (hwomxx) H
B GSDML-V2. 33-0D0T-PNMOZ-VZ. 0-20240201 . xnl. =
10 -

Press Fl to get Help,

Chg

A

12. Right-click the command, click "Monitor/Modify" option, select "Monitor" on the

"Monitor/Modify" page, it could monitor the communication data in real time, this
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function could be convenient debugging (if the command is to write data, click the

"modify value" button to write the data).
B4 HW Config - [SIMATIC 300(1) (Configuration) -- PNM_sest]

B Seation Edit Insert PLC View Options  Windew Help

ode+t OdotAutomation System Co., Ltd

[=]l=] ]
|D€v5~“'ﬁ.‘§\ﬂ2f—.‘-|ﬁﬁ”! Copy crl+C
PROFIRET-10-System Paste Cirl+V = olxl
e Replace Object... Eind: ntfai
= Add Master System | Brofil [Suandard B2l
1 - .
o R 3 Disconnect Master System 5 1 FrorTecs 1 n
I = Master System Isochronous Mode -8 PROFTBUS-PA 1
Hl # Insert PROFINET IO System £ PROFINET 10
- = (] Additionsl Field Devices
= Disconnect PROFINET IO System £ Gateway
A &2 PROFINET IO Domain Management... B Serial Gatewsy
-0 Modbus Gatesay
P
ROFINET IO Topology. T @ raeL ve.0
PROFINET IO Isachronous mode 5] ] Freed-Mode Modulas
. & Modbuz Master Modules
Specify Medule.. B0 Modbus Slave Modulas
{15: Disgnostic Modules
Delete Del B{] S: Eead Coils ()
=[] S: Eead Holding Registers [
Goito ' ~[@ 5 *¥ Input 0001 Words C
Filter Assigned Modules [§ 5 PN Input 0002 Werds
- - ~-[§ S: PN Input 0004 ¥ords (=
Monitor/Modify ~-[§ 5. PN Input 0008 Words (
= [@ s: P¥ Input 0016 Werds (
Edit Symbels... [ 5 P¥ Input 0032 Words €
Object Properties... Alt+Retum [§ 5 PN Input 0084 Words (
Open Object With... Ctrl+Alt+0 s ~-[§ 5: PN Input 0126 Yords (
L I J I [§ s: P¥ Input 0256 Words (
Change Access L [ s: P9 Input 0512 Words (
(1 8: Write Coils (D)
1) FWMB-2 ;
- L0 150 rite Discrets Tnputs (1
s | Module s e 3 {15 Write Holding Registers
= e i Product Support Information Crrl+F2 BT EHED 5 Write Toput Registers I3
;,‘ﬁ a0 FAQs Cul+F7 7 g FEMOEL vZ.1
K7 || Pere & Find Manual Crrl+F6 1 [ gy FEMOZL V3.0
51 ([ Fort 2 7 - PRMORL V3. 1
1 Start Device Tool 1 B /0 LS
T @10 Gateway
3 93 Hux
. [Full w11/
5 -] ¥etwork Components
5 {_] Sensors -
o < I »
] 5: PN Input 0004 Words (o) £
3 GSDUL-V2. 33-0D0T-PNWOZ-V2. 0-20240201 . xnl =
10 =
Starts a suitable device tool P
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5.3 Configuration of the Freed mode

1—7 Refer to 17 in section 5.1(Master Mode).

8. Select the ODOT-PNMO2 device icon, double-click the first slot in the module slot
information display section at the bottom of the software, and select the parameter
TAB in the pop-up property window to modify the ODOT-PNMO02 module
parameters. (Set the parameters of the module with an F prefix.) The device
configuration parameters are as follows: M/S/F: Gateway Working mode Select the
freed mode.

B HW Config - [SIMATIC 300(1) (Configuration) - PNM _test] = |[[@]=]
B station Edit Insert PLC View Options Window Help =[x

D&Fs-8 8§ 8B i sl |ED O3 RE (w2

Ethernet (11: PROFINET-I0-Systen (100)

= =
Eind: | wt|ail
g{m) " =) E 2| Brofil  [Standerd =
- ]
z CFU_315-2FR/DF m FROFIBUS OF
j'; ﬁ{;f Properties - PNMB-2 (R-/S0) ot | 1
£z Fi Fort 1 | fional Field Devices
s Fort 2 General | Addresses Faramstars | ey
3 = ‘ Serial Gateway
Value £ Modbus Gatevay
=423 COM1 Configuration Parameters o @ PEZL 2.0
(5] M/S/F-UART Mode Freed-Mode | @] Freed-Mode Nodules
[E] M/S/F:BaudRate Select Standard BaudRate i B Modbus Master Modules
[£] M/S/F:Standard BaudRate 9600 bps B0 Modbus Slave Modules
[5] M/S/F:Custom BaudRate 9600 i @S Disgostic Hodules
[5] M/S/F-Data Bits 2 Bits i E 8 2 ﬁ: E{Zﬁ:nfﬁﬁilm .
5] M/S/F:Parity Bits None Parity T [ 5. ¥ Tnput D001 Fords (
[E] M/S/F:Stop Bits 1 Bits L[] 50 BN Tngut 0002 Werds (
(5] Mys:Serial Mode RTU | [ 5 ¥ Input 0004 Words (=
[Z] MyS/F:Char Pitch 10t b [ s: E¥ Input 0008 Words (
[E] M/F:Response Timeout(ms) 1000 [d 5 BN Input O0LE Yords (
[E] M:Delay Between Polls(ms) 100 [ s: P Input 0032 ¥Words (
[Z] M:Fault Action for Read Co. Hold Last Input Value <[ 5 BN Input 0084 Words (
[E] M:Output Mode Polling ~[§ 5 BN Input 0125 Words ©
I [E] M:Mod rol Enable Disable ~[§ s: PN Input 0256 ¥ords (
i i [@ s: EF Input 0512 Words (
fModule Control Mode Level Trigger(Continuous) : B (51 S: Write Coils (Gmonx)
First Output on Power-Up Enable i @0 5: Write Discrete Inputs (1
M:Force_Output Disable © @S %rite Holding Registers
=] S:Slave ID 1 i i #0 5: Write Input Registers (3
Pfleemmmee Mol St = FWMOZL V2 1
£ § PRMOZL V3.0
| Camea | Hap | B m PIMOSL V31
i
] Gateway
(0
@10
(1 Hetwork Conponents
- Sensors =
‘ i B
5. BN Input 0004 Words (dxmre) L]
GEDML=VZ 33-0DOT-FHM0Z2=V2. 0=20240201 . enl -
Press Fl to get Help, Chg

11. Select the ODOT-PNMO?2 device icon. In the Module slot information section
under the software, select the slot, double-click the module in the module folder under
PNMO2 in the hardware directory view on the right, and insert the module into the

slot. (Select the command starting with F)

http:// www.odotautomation.com 63 / 102 TEL: +86-0816-2538289




" B HW Config - [SIMATIC 300(1) (Canfiguration) - PNM test =5 [EER ==

BY Station Edit Insert PLC View Options Window Help _ =]
DF @ § &8 (2w dalh=|%8 ke
Ethernet (1) PROFINET-10-Systen (100] o ol
Bind: | | il
m R
= = 1) F¥E— £ Erofil  [Standwrd k|
1 -
+
3 I crv si5-2rasoe E Odn 5 FROFTEUS DF -
Pl SFI/BF - LIS LY. — | ~48 pRoFIBUS-PA
Hl| = FHIT =48 FROFTNET 10
- Port 1 = () Additional Field Devices
a7 r? Port 2 B Gatewsy
3 = - Serial Gateway

=1 Madbus Gateway

o @ PEZL V2.0

| L FrsedcMode Modulcs
B F: ControldStatus Modules

-@ F: Freed-ode Controlds
E-CF: 10 Data Wodules
- Input 0001 Byte

Tnput 0002 Bytes
Tnput 0004 Byles
Irput 0008 Bytes
Input 0016 Bytes
Input 0032 Bytes
Tnput 0084 Bytes
Tnput 0128 Bytes
Irput 0256 Bytes
Input 0512 Bytes
Input 1024 Bytes
Dutput 0001-Byte
Outpat 0002 Bytes
Output 0004 Byies

-

-

n

[ i g

!J:l (1) PHMB-2 /
5.. Module Order nunber | T add .. |Q address | Diagnostic address Ganent | Access |

mmmm s s A T m m oy

Output 000 Bytes
A i PEMEL * Full F Output 0016 Bytes
5i[|§ PR [Full T Dutput 0032 Bytes
yi FPort i o [Full |= Dutput ODB4 Bytes
X Fert 7 i [Full | Output 0128 Bytas
1 F: Freed-Mode Con 1 o—TT o3 Fy [Full Output 0256 Bytes
z F: Input 0016 By l4&— |6 o | Full | Qutput 0512 Bytes
E] F: Output 0003 By [S6_ 23 [Full Output 1024 Bytes
| e
s | E-C Modbus Slave Modulas
3 @ PROZL V2.1 -
= « i | »
] F: Output 0008 Bytes X,
a GSDML-VZ. 33-0DOT-FHMO2-VZ. 0-20240201 . xml -
10 -
Press F1 to get Help. Chg

12. Set the gateway to the active reporting mode, and connect the gateway serial port
1 to the debugging serial port tool to simulate the field devices (such as the scanning
gun and weighing instrument). Save, download. The corresponding value changes

could be monitored in the control and status module and the input data module.

I HW Config - [SIMATIC 200(1) (Configuration) -- PNM_test] = (@)=
@4 station Edit Insert PLC View Options Window Help =] =
DEs2 8 & 0e da Do %8 e
Ethernat (1): PROFINEI-10-Gysten (100) ~ o
Find: | i
[=TORE
- = (1) PAME- E|| Brofil  [Standard Ea|
.
+
z CPU 315-2FN/DF K Od'.. -3 FROFTBUS OF -
Pl BPI/2P | “!E Fh
Ul = F-ID Properties - F: Freed-Mode Control&Status Madule - (R-/51) 0
£z Fi Fort I onal Field Dewices
2 P2 Port T General | Addresses M ey
3 hd Serial Gatewsy
. | Ve L2 Nodbus Gateway
=123 Parameters [ : ; ! : : : © @ PmoeL 2 0
= e = : | 00 Freed-tode Nodules
] UART Num COM1 | BT ContrelsStatus Modules
i F: Fraad-Nlode ConiroldSt

Communication Mods R ~

LB
=1 F 10 Data Modules
F: Input 0001 Byte
Input 0002 Bytes
Input 0004 Bytes
Input 0008 Bytes
Irput 0016 Bytes
Input 0032 Bykes
Tnput 0054 Bytes
Input 0128 Bytes
Irput 0258 Bytes
Input 0512 Bytes
Input 1024 Bytes
© Dutput 0D01-Byte
© Output 0002 Eytes
© Oatput 0004 Bytas
: Output 0008 Byies
Output 0016 Bytes
© Dutput 0032 Bylex
© Dutput 0084 Eytes
: Output 0128 Byies
Outpat 0256 Bytes
: Output 0512 Byles
i © ODutput 1024 Bytes

| B0 Modbus Master Modules

| E{ Modbus Slave Modules

- PEOZL V2.1 -
‘ [ ] »
F: Output 0008 Bytes L ¥
(GSDIL-V2, 33-0D0T-FNMOZ-V2, 0-20240201 . xnl

mn

T I

!J:l (1) B2
S,

Medule Order nomber | 1]
PaE-2 |PENE-E

e

1§ Fore 7
o

2
&1
Fil

coca_| _nas

R R e i e i B e B i B R R e s B e

.

. 255211 }7 Full
¥ Outgut 0008 by S [Full

= w|eo| | ] en] & | co| o]

o -

Press F1 to get Help, [ Chg
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B serial Port Utility - u]
File Edit View Tools Help
i e B = p B &
Serial Port Setting
Bort USB Ser...(COM4) ~
Bandrate 9600 -
Data Bits 8 -
Parity Nome -
Stop Bits 1 -
Flow Type Hone -
Receive Setting
O Text O Hex
B uto Feed Line
@ Display Send
@ Display Time
ing
ext ) Hex
(JLoop 100D [2] ms
|udut pnmo2 I
Send

ODOT-PHDZ

COM4 OPENED, 9600, 8, NONE, 1, OFF R 0 Bytes Tic 0 Bytes
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6.Use in Siemens STEP 7-MicroWIN
SMART

Note: The S7-200SMART CPU firmware version is only supported by PROFINET
communication at V2.4 and above, and the STEP 7-MicroWIN SMART programming
software version is supported by PROFINET communication at V2.4 and above. If
the CPU or programming software version is lower than V2.4 and want to do
PROFINET communication, please upgrade the CPU firmware version and download

the higher version of the programming software on the Siemens website.

6.1 Configuration of the Modbus Master mode

1. Open the STEP 7-MicroWIN SMART software, click the file, click GSDML

management, and in the pop-up interface, find the directory where the GSD file of

ODOT-PNMO?2 is located, and click confirm.

2. Click Find PROFINET devices, select the local network card, and all PROFINET
devices will be automatically scanned, and the IP address and device name of the

gateway could be viewed. Click Edit to set the gateway device name.
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Find PROFIMET Devices *
Communication Interface Press the "Edit™ button to change the device name of the selected
IReaItek Gaming 2. 5GbE Family Contraller. TCPIP. 1 ;I device, Press the "Flash Lights” button to continuously flash device
LEDs to visually locate a connected device.,
[Z] PROFINET Device MAC Address
B . AC:1D:DF:81:81:32 Flash Lights |
JE 192.188.0.254 (pnmb-address) 1
IP Address
I 192 .168 . 0 .254
Subnet Mask
I 255 .255 .255 . 0
Default Gateway

192 .68 . 0 . 1
Device Name (Chinese, ASCII characters 'a' - 'z, '0'-'9, "' and '~

, should not start with number, ." , -, or 'port-n(n=0..9)', should
not end with . or -

2 Ipnmb-l | 3 Set

Convert name: pnmb-address

Find Devices |

Cloze |

3. Click Tools, click PROFINET, in the pop-up PROFINET configuration interface,

select the PLC role is Controller, set the IP address of the PLC, and click Next.
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4. In the pop-up interface, select PNMO2L in the directory bar on the right, and click

the Add button in the lower left corner to add the gateway to the PROFINET bus of

the PLC. It could change the IP address and device name of the gateway.

Note: The device name must be the same as the device name that was scanned or

modified.

PROFINET Configuration Wizard

PROFINET network

[I Controller(CPU ST30_plc200smart)

E-[E] PNMOZL V2.0v4,00-prmb-1
[E PHMOZL V2.0(0)

= plc200smart

| 1321680155

primb-1[PNMO2L Y2 04,

The device table lists all devices that are currently configured for this FROFINET network.
You can add devices from the device catalog tree on the ri

Device table

Catalog
[=-PLC 57-200 SMART
CPU SR20
CPU SR30
CPU SR40
CPU SRE0
CPUST20
CPUST30
CPUST40
CPU STBO
[=-PROFINET-IO
= Gateway
[ Odot Co.,Ltd.
B} Serial Gateway
- Modbus Gatewa

/ - PHMD2L V2.0v4.00

Device Number | Tipe | Deyice Name | Ipsetting I

1 | Pwvoavaovano prmb-1 Setby user 192,168.0.254
2

3

4

5

5

7

8

Add Delere

~~PNMOZL V2. 1V4.00
Artide no.: PNMB-L

Version:

GSDML-V2.33-0DOT-PNMD2-V2.0-2024020 1. xml

Desaription:

GSDML-V2.33-0DOT-PNM02-v2.0- a
2024020 1L.xml

PROFINET IO Device

Cancel

<previous | | mext> | |

Generate I

5.Select the PNMO02 V2.0V4.0 to modify the working mode and serial port parameters,

in this section, test in Master mode.
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PROFINET Configuration Wizard

PROFINET network
[ Controller(CPU ST30_plc200smart)

This page allows you to configure each submodule of the selected module.

PNMD2L V2.0 |p0 | Port 1 | Port2 |

COM1 Configuration

arameters

MWS/EURRT Mede [\odbis Master v
W/S/F:BaudBate Select [giondord BaudRate hd
W/S/F:Standard BandRate [3507 pps -

M/S/F:Custom BaudRate ‘SEDD

MW/S/F:Data Bits m
W/S/F Parity Bits m

M/S/F Stop Bits m

W/S:Serial Mode m
M/5/F:Char Pitch m

W/F:Response Timeout(ms) 1000

M:Delay Between Polls(ms) ‘1|][|

M:Fault Action for Read Command [|4 Last Input Value -

< Previous Next > Generate I

Cancel

6.Select the PNMO2L V2.0V4.0-pnmb-1, add the read/write commands and the

Module Error Code Input(06CH).

PROFINET Configuration Wizard

network
ller(CPU ST30_ple200smart)
MO2L V2.0V4.00-pnmb-1
PNMOZL v2.0(0)
M: Module Error Code Input(06 CH)(1)
M: 03 Read 002 Words (4xxxx)(2)
M: D2 Read 0016 Bits (Lo (3)
M: D4 Read 004 Words (3xxx)(4)
M: 01 Read 0001-0008 Bits (Dxxx)(5)
M: 16 Virite D03 Words (4xx)(8)
M: 15 VWrite D00 Bits (Dxxx)(7)
mpletion

PNMO2L v2.0V4.00

Click the "Add" button to add a module for this device. ) Head module
PNMO2L V2.0
L Index Mods Name ubmechis Nare Slol_Subsket_ PHI Sta B ode Modkes
[ [o PNMOZL 2.0 0 =
. PNAO 032768(X1) M: Diagnostic Modules
@ Part 1 0327651 : Read Cails (00000
- Part 2 032770040 : Read Discrete Inputs (Looo)
[ H: Module Enor Code Input{0& CH) 1 128 : Read Holding Registers (40000)
2 M: 03 Read 002 Words (4xxxx) 2 140 tREQ‘s’S (o)
=] 3 M 02 Fiesd DB Bits [14) 3 ikl M: w dlng RE\sters (40000)
4 H: 04 Fiead 004 Words (3w 4 14
5 M: 01 Fiead 00010002 Bits (D) 5 Ta4 Submodule
5 M. 16 wite 003 Words (4] 5
il T [7 I .15 Wit OO0 Bils (Dern) e
- g
- / 3
- / 10
|- / il
- |/ 12
= 13
- 14
-/ 15
-/ 16
-/ 17
r|f 18
— = 19
T /

[ ]
Update Time (ms) 4.00

Data Hold

—

< Previous Next > Generate I

Cancel

7.For each read/write command, it could modify the serial port, slave ID and start

address. The first four commands use the default values, modify the start address of

the sixth commands as 50, and modify the start address of the seventh commands as

50. Click the generate, the configuration of PNM02 Master mode is complete.
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PROFINET Canfiguration Wizard

‘T‘:.t(vé:[:cs-rmjcmuy"am This page allows you to configure each submodule of the selected module.
MO2L V2.0V4,00-prmb-1
PNMDZL V2.0(0)

M: Module Error Code Input(06 CH)(1) | M: 15 Wirite 0008 Bits (Dx00)
M: 03 Read 002 Wards (4000)(2)
M: 02Read 0016 its (Loood(3)
M: 04Read 004 Words (30000)(4)
01Read D001-0008 Bits (0%000(5)

Catalog

Short Jesignation |M. 15 Write D008 Bits (Drwe] |

Description

I: 15 Write D008 Bits (xx) ‘

drticle Humber | |

Firmware version | |

G5D Fath [C:uUsers\Public\DocumentssSiemens\STEP 7-Miciow/IN SMARTAGSDML
NGSDMLYZ 33-0D0T-PNMOZ42,0-20240201 xml

Module Configuration

Parameters

UART Fam l__[CUM‘ -

Slave 1D |1 ‘

Fuction Code ‘WEWriIE Multiple Coils (0]

I Start Address [g( I
<Prevows | N> Conce

8.Save, compile and download.

et 418D T e o SraakT

P T ——
A dmese S Eownruem

o e

FA- Jty
10 b
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Download X

Download blocks to CEU
Select blocks to download

o Click Download to begin

Block= Options

[+ Program Block [+ Prompt on BUMN ta STOP t
[+ [rata EBlock [ Frompt on STOP to BUMN

[+ Spstem Block [~ Cloze dialog on success

9 l}i:kfll'lhllall&m't . Cloze

9. When the program is running, it could use the state chart to read, write, monitor,

and force the variables in it.

g
— P EAR RN TR 173N 7

HiH ]

10.Modbus Slave is used to simulate the RS485 device. Click the online of the STEP
7-Micro/WIN SMART software, click the status icon to monitor the data on the

RS485 device.
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6.2 Configuration of the Modbus Slave mode

1. Open the STEP 7-MicroWIN SMART software, click the file, click GSDML
management, and in the pop-up interface, find the directory where the GSD file of
ODOT-PNMO?2 is located, and click confirm.

EpoEda . Prejeer - STEP 7-WoseyMIN SMART
BEsel” Lol S8 = Treawil
S hba - Lot o e

= .|t

G oms
oo Gorere

P oo

2. Click Find PROFINET devices, select the local network card, and all PROFINET

devices will be automatically scanned, and the IP address and device name of the

gateway could be viewed. Click Edit to set the gateway device name.
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Find PROFIMET Devices *

Communication Interface Press the "Edit™ button to change the device name of the selected

IReaItek Gaming 2. 5GbE Family Contraller. TCPIP. 1 ;I device, Press the "Flash Lights” button to continuously flash device
LEDs to visually locate a connected device.,

[Z] PROFINET Device MAC Address

B E; AC:1D:DF:81:81:32 Flash Lights |
YV 192.168.0.254 (pnmb-address) 1

IP Address

192 .168 . 0 .254

Subnet Mask

|255 255 255 LA

Default Gateway
192 .68 . 0 . 1
Device Name (Chinese, ASCII characters 'a' - 'z, '0'-'9, "' and '~

, should not start with number, ." , -, or 'port-n(n=0..9)', should
not end with "." or '-')

2 Ipnmb-l | 3 Set

Convert name: pnmb-address

Find Devices |

Cloze |

3. Click Tools, click PROFINET, in the pop-up PROFINET configuration interface,

select the PLC role is Controller, set the IP address of the PLC, and click Next.
; Jdua - ; : Srcject! - STEP T-Micra/WIN SMART )

4. In the pop-up interface, select PNMO2L in the directory bar on the right, and click
the Add button in the lower left corner to add the gateway to the PROFINET bus of
the PLC. It could change the IP address and device name of the gateway.

Note: The device name must be the same as the device name that was scanned or
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modified.

PROFINET Configuration Wizard

PROFINET network

[I Controller(CPU ST30_plc200smart)

E-[E] PNMOZL V2.0v4,00-prmb-1
[E PHMOZL V2.0(0)

[ Completion

plc200smart

192.168.0.155

L

primb-1[PNMO2L Y2 04,

The device table lists all devices that are currently configured for this FPROFINET network.

You can add devices from the device catalog tree om the ri

Device table

Catalog
1-PLC 57-200 SMART
CPUSRZ0
CPUSRI0
CPUSR40
CPU SRE0
CPUST20
CPUSTI0
CPUSTH0
CPU STED
- PROFINET-IO

- Gateway

B Odot Co. Ltd.
- Serial Gateway
E-Modbus Gatewa
PNMDZL V2. 1V4.00

Device Number | T | D | Ipsetting I
1 | enMov200200 prmb-1 Setby user 192.168.0.254
2
3 Artice no.: PNMB-L
4 Version:
5
6 (GSDML-V'2. 33-ODOT-PNMD2-V2.0-2024020 1.l
7
g Description:
GSDML-V2.33-0DOT-PNMD2-V2.0- a
2024020 Lxml
Add Dilete PROFINET I0 Device
-
<previous | | mext> | | Generate | Cancel

5.Select the PNMO2 to modify the working mode and serial port parameters, in this

section, the working mode is Modbus Slave, the Slave ID is 6.

PROFINET Configuration W

PROFINET network
[0 Controller (CPU ST30_plc200smart)
EI-[F_PNMO2L v2.0v4,00-prmb-1

This page allows you to configure each submadle of the selected module.

PAMO2L V2.0 | P10 | Port 1| Part2 |

MAS/F UART Mode

M/S/F:BandRate Select

M/5/F:Standard BaudRate

M/S/F:Custen BaudRate

M/5/F:Data Bits

M/S/F Parity Bits

M/S/F:Stop Bits

/S Serial Mode

M/S/F:Char Pitch

[StandsdBaverate |
[se00tps =]
‘ssnu ‘

0
M/F:Responze Timeout(ms) ‘muu ‘
M Delay Between Pollsims) ‘100
M:Fhlt Action for Read Command IW
M Output Mode IF’ulling LI
< Previous Next > Generate I Cancel
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PROFINET Configuration Wizard X

| PROFINET network.

[0 Contraller(CPU ST30_plc200smart) | This page alows you to configure each submodule of the selected modue.
[E] PNMOZL V2.0V4,00-pnmb-1
-[F PNMOZL v2.0(0)

PNMOZLV2.0 | pri10 | Port 1 | Port 2 |

/5 Seriel Wode [R7( ]

WS/P:Char Fitch [1gy

b

WP Respense Timeout(ns) ‘muu ‘

M:Delay Between Pollsins) ‘100 ‘
MFault Action for Read Command [1o4 Last Input Value -
M. Output Mode IF‘nlllng |

T odule Contrel Tnsble (Gl <]

M:Module Control Mode

Level Trigger(Continuous) -

M:First Output on Fower—Up [frope -
W:Foroe Dutpnt [fipic o

I 5:5lave ID ‘E‘ ‘ I

S:Response Delayins) ‘sn ‘

COM2 Configuration
ar ameters

< Previous Next > I Generate Cancel

6.Select the PNMO2L V2.0V4.0-pnmb-2, add the slave mode read and write
command on the right to the slot, click the Generate, complete the configuration of the

gateway PNMO2 slave mode.

PROFINET Configuration Wizard %
ET network PNMO2L v2.0v4.00
aller(CPU ST30_plc200smart) Click the “Add” button to 2dd a medule for thiz device. Ef-Head moduie
NMO2L V2.0¥4.00-pnmb-1 MO2L V2.0
1] PNMOZL v2.0(0) ndex  Module Name Submodule Name -Module
H] 5: Modbus Status Input(1 Word)(1) __l_ 0 PHMO2L Y2 0 WM Freed-Mode Modules
] 5: PN Input 0002 Words (4x0e)(2) = Modbus Master Modules
- PN-O 0327681 Eatidadbus Cloe log )
] 5: PM Input 0004 Bytes (Dx00)(3) =
[ S: PN Output 0004 Bytes (Looa)(4) - oy D3Z7EII .. Diagnostic Modules
) 5: PN Qutput D008 Wards (30000 (5) - Port 2 03277001 : Read Colls (0x000x)
ompletion [l 5: Madbus Status Input(1 Werd] 1 128 : Read Holding Registers (4x000)
[~ |2 | | 5PN Input 0002 Wwords (4] 2 130 'W”z E““S (‘;:’I‘X")E(n )
3 S: PN Input D004 Bytes (Dsixx) 3 134 it Discrete fnputs Lhaoo
[~ |4 | |5: PN Dutput 0004 Bytes (1) 4 rite Tnput Regi
5 | | 5PN Ouiput 0008 Words (3] 5
- = B
- T 7
- 3
- 10
-/ 11
-] 12
-/ 13
|-/ 14
e 15
# 16
2 17
/= 18
21 I = 1a
Delete
@—I Update Time (ms) 400 > Data Hold 3 -
< Previous Next > Generate I Cancel

7. Save, compile, and download.
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i — e

8. When the program is running, it could use the state chart to read, write, monitor,

and force the variables in it.

SWELEI et STED T e W EAAHT

9. Use Modbus Poll to simulate the RS485 master equipment in the field. STEP
7-Micro/WIN SMART software could be run online, and the status chart monitoring

button could be clicked to monitor the data on the RS485 side.
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6.3 Configuration of the Freed mode

6.3.1 The introduction of Freed mode

In the Freed mode, it is divided into control and status module and input and output

data module.

(1) The control and status module need to set the serial port and unvarnished

transmission type. Communication mode : report mode, request-respone mode,report

& reques-response mode.

(2) Input/output data module, only need to set the serial port number.

Process data definition of control and state module:

10 module ) Byte
o Data name Variable name Data type Y
data direction offset
Output control word - feedback | Control Word Feedback | uintl6 t 0
Send frame length - feedback | Send Data Len Feedback | uintl6 t
Serial port status COM_ Status uintl6 t 4
Input data .
Received error frame count Error Counter uintl6 t 6
Total received data frame count Received Counter uintl6 t 8
The current length of received . .
, Received Data Len uintl6 t 10
frames in bytes - - -
Output control word Control Word uintl6 t 0
Output data
Sent frame bytes length Send Data Len uintl6 t 2
Variable Definition:
Variable Name Bit15-6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Received Error Timeout Parity b
one
Control Word Reserved | Counter | Counter Error Error Reset Trigger
ese
Reset Reset Reset Reset
Send Data Len Send Data Len
Timeout Parity
COM _ Status Reserved Done Busy
- Error Error
Error Counter Error Counter
Received Counter Received Counter
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Received Data Len Received Data Len

Input Data Description:

1.Control_Word Feedback indicates the feedback value of the output control word
Control Word. After the output control word is refreshed to the module, it will be
updated to the control word feedback.

2.Send Data Len Feedback is the feedback value of Send Data Len. After the
sending frame byte length is refreshed to the module, it will be updated to the sending
frame byte length feedback.

3.In answer mode, the Busy bit is set to 1 when the serial port sends data.

3.1 When the serial port receives the answer within the timeout period, the Busy bit is
cleared and the Done bit is 1. The Received Counter count is increased by 1. If the
received frame has a parity error, the Parity Error bit is set to 1 and the Error Counter
count is increased by 1. The number of bytes in Received Data Len that holds the
currently received frame.

3.2 If the serial port does not receive a response within the timeout period, Busy bit is
cleared, Done complete bit is set to 1. Meanwhile, Timeout Error is set to 1,
Error_Counter error count is increased by 1, and Received Data Len is cleared.

4. In active reporting mode, the Received Counter count is increments by 1 when the
packet is received from the slave. If the received frame has a parity error, the

Parity Error bit is set to 1 and the Error Counter count is increased by 1.

Output Data Description:

1. Received Counter Reset, when rising edge, the received count value

Received Counter is cleared to O ;

Error Counter Reset, rising delay, Error Counter is cleared to 0;

Timeout Error Reset, rising delay, Timeout Error is cleared to 0,

Parity Error Reset, rising delay, Parity Error is cleared to 0,

Done Reset, Rising delay, Done is cleared to 0.

2. In active reporting mode, the Trigger bit is invalid and Send Data_Len is invalid.
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3. In the master/slave response mode, the Trigger ascending delay will trigger the
serial port to send data once. The serial port sends data packets according to the data

length of Send Data Len and waits for the response processing.
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6.3.2 Configuration of Freed mode

1. Open the STEP 7-MicroWIN SMART software, click the find PROFINET Devices,
select the local network card, and all PROFINET devices will be automatically
scanned, and the IP address and device name of the gateway could be viewed. Click

Edit to set the gateway device name.

Find PROFIMET Devices *
Communication Interface Press the "Edit” button to change the device name of the selected
|Rea|tek Gaming 2. 5GbE Family Contraller. TCPIP. 1 j device, Press the "Flash Lights”™ button to continuously flash device
LEDs to visually locate & connected device.
| #] PROFINET Device MAC Address
Bl #] PMMB System AC:1D:DF:81:81:32 Flash Lights
S 192.158.0.254 (pnmb-1) ]

IP Address
192 .168 . 0 .254

Subnet Mask
255 .255 .255 . 0

Default Gateway
192 .168 . 0 .254
Device Name (Chinese, ASCII characters 'a' - 'z, '0'-'9, "' and -

, should not start with number, ." , -, or 'port-n(n=0..9)', should
not end with "' or ')

I pnmb-1 I Set

Convert name: pnmb-1

Find Devices

Cloze

2. Click Tools, click PROFINET, in the pop-up PROFINET configuration interface,
select the PLC role is Controller, set the IP address of the PLC, and click Next. In the
pop-up interface, select PNMO02L V2.0V4.0 in the directory bar on the right, and click
the Add button in the lower left corner to add the gateway to the PROFINET bus of

the PLC. It could change the IP address and device name of the gateway.
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PROFINET Cenfiguration Wizard

PROFINET network = plo200smart
-[F Controller(CPU 5T30_plc200smart)
2-[F PNMO2L ¥2.0v4,00-prmb-1 | 1921680155
[E] PMO2L v2.0(0) ] [

[E Completion

primb-1{PNMO2L Y204,

The device table lists all devices that are currently configured for this PEOFINET network.
You can add devices from the device catalog tree onm the right.

Device table

Catalog
- PLC 57-200 SMART
CPUSR20
CPUSR30
CPU SR40
CPU SR&0
CPU ST20
CPU ST30
CPU 5T40
CPU STE0
[=-PROFINET-IO
- Gateway
B Odot Co. Ltd,
- Serial Gateway
- Modbus Gatews

PNMO2L V2.0v4.00

DieVice NUMDE! _ p— e im0l 2 =
L

2

3

2

5

6

7

8

| Add || g oeete

Article no.: PNMB-L

Version:

GSDML-V'2.33-ODOT-PNM02-V2.0-2024020 L.saml
Description:

GSDML-Y2,33-ODOT-PNM02-Y2.0-

2024020 L.xml

PROFINET IO Device

< Previous Next > Generate I Cancel

Select the PNMO2 to modify the working mode and serial port parameters, in this

section, the working mode is Freed mode

PROFINET Configuration Wizard

PROFINET network
[E Controller (CPU ST30_plc200smart)
£ [E] PNMOZL V2.0v4.00-prmb-1
[ PNMOZL v2.0(0)
[E Completion

This page allows you to configure each submodule of the selected module.

PNMOZL V2.0 | pri10 | Port 1 | Port 2 |

CONL Configuration

arameters

MW/S/F: UART Mode =

M/5/F BandRate Select l—_IStandard BavdRale -
M/S/F:Standard BaudRate 9500 bps -

M/5/F:Custon BaudRate

3600 |

M/S/F Data Bits lm
M/S/F:Parity Bits m

M/S/F:5top Bits m

WS Serial Mode m
M/S#F:Char Pitch m

W/F Respense Timeout(ns) ‘wuu |

M:Dslay Between Polls(ms) ‘mn |

MFault Action for Read Command [\ Last Input Value -

< Previous Next > Generate Cancel

Select the PNMO2L V2.0V4.0-pnmb-2, add the read and write commands in Freed

mode on the right to the slot. Set the communication mode as report, click the

generate, complete the configuration of Freed mode.
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PROFINET Configuration Wizard

aetwork PNMOZL V2.04.00
er(CPU ST30_plc200smart) Click the "Add” button to add a module for this device. £ Head module
402L V2.0v4.00-pnmb-1 I 5 MOszI‘\;MOZ V2.0
X 5t a
e Fret o Eortlasans et AR —— m—
F: Input 0016 Bytes(2) - T Mg ontrolaStatus Modules|
F: Output 0008 Bytes(3)
pletion I: - Port 1 0 327631 S
- Fort 2 0 32770X1 .. Madbus Slave Modules
[ . Freed Mode Controfstatus Modulz 1 128 Submodule
F: Input 0016 Bytes 2
F: Output 0003 Bytes 3
= - -
- /
SH= / z
| 7
i 5
- |f B
|- 10
|- 1
l | 12
-] 13
= j 14
|-/ 15
|- 16
miFi 17
I 18
21 - 1a =
E ﬂl Update Time (ms) 4.00 = Data Hold 3 -
< Previous Mext = Generate I Cancel

PROFINET Configuration Wizard

[C PROFINET network
-0 Controller{CPU ST30_plc200smar|  This page allows you to configure each submodue of the selected modue.

E=1-[E] PNMOZL V2,0%4,00-pnmb-1

JERF: Freed-Mode Controlad F: Freed-Mode ControlStatus Module

IO F: Input 0016 Bytes(2) Latalog
[E] F: Qutput 0008 Bytes(3)
[E Completion

Short Designation |F Freed-Mode ContralkStatus Module ‘

Description

F: Freed-Mode ControRStatus Module ‘

frticle Fumber | ‘

Firmware version | ‘

8D Fath [C:\Users\Public\Documents\Siemens\STEP 7-MicrawIN SMARTAGSDML
NGSDMLY2.33-000T-PNMO2W2.0-20240200. kml

Module Configuration
arameters

URRT Fun [Cop1 ]

Icummmicatiun Mode IHEpult - I

< Previous Next > Generate I Cancel

Set the communication mode as report, Serial Port Utility is used to simulate RS485
equipment. After compiling and downloading, it could monitor the corresponding

value changes in the chart status control and status module and input data module.
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Set the communication mode as request-response.

PROFINET Configuration Wizard

5 PROFINET network.
2-[F Controller (CPU ST30_plc200smar
£-[F] PNMD2L v2,0v4.00-prmb-1
$-[0] PNMOZL v2.0(0)

[0 F: Output 0032 Bytes(3)
[E Completion

This page allows you to configure each submodule of the selected module.

24 | F: Freed-Mode ControlStatus Module

Catalog

Short Desiznation |F Freedtode ControltStatus Module

Description

Article Humber |

Firmware version |

F: Freed-Mode ControStatus Module ‘

GSD Path

- sers\Public\DocumentshSiemenstSTEP 7-MicrowiM SMARTAGSDML
NGSDMLY2.33-000T-PNMO220-20240207 xml

Nodule Configuration

Parameters

VAT Fen [ ]
Comnnication Mode [FoqesFiesporse v

< Previous Next > Generate I Cancel

Set the send byte length to 8. When the control word Trigger is activated as 0-1 pulse,

the gateway sends data to the serial port. Note: The Trigger bit is activated once and

the gateway sends data once.
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7. Firmware upgrades

The gateway supports network port upgrade, and when the module firmware is
updated, the module firmware needs to be upgraded.
Upgrade software: 10 Config

1.after the installation is complete, open the software, click the Tools Search the

devices or shortcut icon, in the pop-up window, select the local network card, Click

the Search, in the list of Devices, select a device with PN-MBL V2.0 and click Update.

Or click Device Upgrade Device Update | solect Network Port for the interface, the IP
address of the device:192.168.0.254. Click Read Info to read the internal firmware

information of the gateway.
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[Rp—

Click ™ ,in the pop-up interface, select the new firmware file and click to open, the

new firmware information will be displayed in the lower left corner.

i tim ma  Woe 1Dt i s Vrson shuan ricn Sshuan Dan P anin WoDus WA e
> L ey

T T VT —
034080 01087 08¢ i oot
[T —

Select the 0# coupler, hit " v ", click to start the upgrade, and click to run the APP

when finished. Or select Auto Jump (to APP) and click to start the upgrade.
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8.Appendix

8.1. Modbus-RTU Introduction to Agreement

For you, you 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)

8.2 Modbus Storage area

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

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

Store ID Name type of data | Read/write Storage unit address
00001~0XXXX,
0XXXX | Output coil Bit Read/write XXXX: Related to
equipment
Discrete 10001~1XXXX,
1 XXXX input Bit Read only XXXX: ‘ Related to
equipment
Input 30001~3XXXX,
3IXXXX register word Read only XXXX: ‘ Related to
equipment
40001~4XXXX,
4XXXX (?utput/h old word Read/write XXXX: Related to
Ing register .
equipment

8.3 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: 01H

Master query message format:

function Start Start High Low number
W nu
address address address number of ) CRC
code . : of coils
high low coils
http:// www.odotautomation.com 90 / 102 TEL: +86-0816-2538289




Ox11

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 0x11, 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:

Function: Slave machine returns to output coil 0XXXX state

. Coil | Coil | M| coil | coil
function | Byte state
address d ot state state 354 state state CRC
code | cou 19-26 | 27-34 | 7 | 43-50 | 51-55
0x11 0x01 0x05 0xCD 0x6B | 0xB2 0x0E 0x1B XXXX
(2) Read discrete input state
Function code: 02H
Master inquiry message format:
function S Start i Low number
address address number of ) CRC
code . address low . of coils
high 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

coil 10196-10217, a total of 22 discrete input states.

Slave response format:
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addre | functio | Byte DI DI DI CRC
ss ncode | count | 10196-10203 10204-10211 10212-10217
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
addres | functio | Register start | Register start 1.g (.)W
) register register CRC
S n code | 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 0x11, 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

e functi byt regrlste regrlste regrlste refrlst e reegrlst
s |y | count | 40107 | 40107 | 40108 | 40108 4}?:(})19 s010 | RE
high | low | high | low B 1 910w
Ox11 | 0x03 | 0x06 | 0x02 | Ox2B | 0x01 | 0x06 | O0x2A | 0x64 | xxxx
Function: The slave returns the value of the holding register: (40107) =0x022B,
(40108) =0x0106, (40109) =0x2A64
(4) Read the input register
Function code: 04H
Master inquiry message format:
High L ist
addre | functio | Register start | Register start 1.g S
) register number CRC
ss ncode | address high | address low
number
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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 Ox11, 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 0x11, 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:

. . Input register
I
addres | function Byte count nput regl‘ster 30008 30008 CRC
S 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:

addre | functio coil address coil address Disconnec | Disconne
) CRC
ss n code high low t mark ct mark
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,
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Example: The starting address is 0xX00AC=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

(6) Preset single holding register

Function code: 06H

addre | functio Coil a}ddress Coil address low Disconnec | Disconn CRC
ss n code high t mark ect mark
0x11 0x05 0x00 0xAC OxFF 0x00 XXXX
Master inquiry message format:
addres | functio | coil address | Register start register register
) number number CRC
] n code high address low .
high 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

addres | functio | coil address | register start register register
) 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:
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el = numbe | numbe Coil .
. start start Coil
addres | functio rof rof Byte | state
addres | addres ) ) state CRC
S n code coils coils count | 20-2
> > high | low 7 | 8%
high | low 5
0xC
0x11 0x0OF 0x00 0x13 0x00 0x0A 0x02 D 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 Ox11(17) slave
station 10 coils 00019-00028; CDH—00019-00026; 00H—00027-00028;

Slave response format:

High bit

addre | function | of coil Low bit of High

Low number

coil start number of . CRC
SS code start . of coils
address coils
address
0x11 0x0F 0x00 0x13 0x00 0x0A XXXX

(8) Preset multiple registers
Function code: 10H

Master inquiry message format:

ST | I registe | registe
regist | regist & g Dat | Lo | Dat
func r r Dat
addre | . er er Byte a | wl| a CR
tion numb | numb . . a
ss addre | addre count | hig | evel | hig C
code er er low
SS Ss hioh low h |data| h
high | low &
1 1
oxi1 | X1 | 0x00 | 0x87 | 0x00 | 0x02 | oxoa | X0 | 0x0 ] 0x0 1 Ox1 xxx
0 1 5 A 0 X

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.
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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. Ox11 (17); 0105H—40135; 0A10H—40136.

Response format:

. . : register | register
addres | function | Start register Start register g &
. number | number | CRC
S code address high address Low .
high Low
0x11 0x10 0x00 0x87 0x00 0x02 XXXX
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8.2. Brief introduction of serial network topology

8.2.1 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
9-pin RS232 serial port (DB9) |
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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 can
only realize point-to-point communication.

The RS232 communication wiring diagram is shown in the figure:

RXD >< RXD
XD XD

GND|] «—> |GND

Communication Terminal equipment

equipment with R5232 with RS232 interface

8.2.2 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
communication.

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 pin definition:

RS422 (9Pin) effect Remarks

3 R- Receiving Must
negative connect

2 T- Send negative Must
connect

7 R+ Receiving Must
positive connect

8 T+ Send positive Must
connect
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The upper left corner is 1, the lower right corner is 9

The RS422 communication wiring diagram is shown in the figure:

& T- ( send -) T-(send -) | T-( send - ) |@——====--- tT- ( send - ) &
3 i EX
; T+ (send + ) T+ ( send +) &t BT+ ( send +) [—===---~ T+ (send +) §
=3 £
3 El
E R- ( receive -) R- (receive -) [ P R- (receive -) [——===---~ R- ( receive -) a
w R+ ( receive +) R+ (receive +) [ PR+ (receive +) [ ——===---~ R+ (receive +) &
GND - GND < GND |e——=-=----- GND

Master equipment

with RS422 interface

2i# serial port device 10# serial port device

1# serial port device

8.2.3 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
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interference during transmission, please use twisted-pair shielded cables as
communication cables.

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
| Data-/B-/485- Send Must
positive connect
2 Data+/A+/485+ | Receiving Must
positive connect
5 GND Ground
wire

The RS485 communication wiring diagram is shown in the figure:

- —
.5'2 E A+ | > A+ < o TG o e EETTLRILEE —  As j §
g B- | » B <« B |jEe—- —» B B
=) =}
.=., GND < GND < GNE  [Se——aonnmnsses —®r GND .=.
Q Q
@ z
- - . [~4
3 1# serial port device 2# serial port device o« s e 31# serial port device 3

Master device with RS485 interface

http:// www.odotautomation.com 101 / 102 TEL: +86-0816-2538289



Odot Automation System Co., Ltd.
Add: No.6 Hongsheng Road, Hi-Tech District, Mianyang, Sichuan,China.

Tel: +86-0816-2538289
Zip Code: 621000
Email:sales@odotautomation.com

Web: www.odotautomation.com
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