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1. Product Overview

1.1 Product Functions
MG-CANEX is a protocol converter from CANopen to Modbus TCP.
The device plays as the master in the CANopen network and it could be

connected to the standard CANopen slave devices. The data transmission
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supports PDO, SDO, and error control supports Heartbeat. It Supports
synchronous and asynchronous message sending.

As a TCP server in Modbus TCP network, the device could be
accessed by 5 TCP clients at the same time, and it could be connected to
PLC controller and various kinds of configuration software. It could also

connect optical transceiver and to realize long-distance data transmission.

1.2 Functional characteristics

€ The gateway comes with its own configuration software, and the
parameter configuration information is downloaded to the gateway
through the network port. The gateway automatically saves the latest
configuration information. There is no need to load configuration after the
gateway is powered off and on.

€ Gateway is the master of CANopen on CANopen network, and can
connect to the equipment of CANopen slave .

€ The gateway is Modbus Server on Modbus TCP network and supports
up to 5 TCP clients access. Double Ethernet port, with switch function,
support cascade.

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

€ It supports address mapping mode, and realize the rapid response to
TCP client request.

€ Modbus TCP supports function code: 0 x01, 0 x02, 0 x03, 0 x04, 0
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x05, 0 x06, 0 xOF, 0 x10.

€ 6KB large data buffer, more data transfer volume.

€ CAN interface supports CANopen working mode.

€ CAN interface Baud rate: 10K~1Mbps.

€ CANopen protocol conforms to DS301 V4.02 and supports NMT
master, PDO, SDO and Heartbeat.

€ It supports one-key reset function to restore factory Settings.

€ 35mm DIN-rail installation.

€ EMC meets EN 55022:2010 & EN55024:2010 international

standards.

1.3 Technical parameters
The technical parameters of this product are shown in Table 1. Please
use this product within the parameters of this product to obtain better

performance.
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Tablel. Technical parameters

Environmental parameters

Working
temperature

-40~85°C/-20~70°C optional

Storage temperature

-45~125°C

Working humidity 5%~95% ( No condensation )
The power supply parameters
Number of power lway

ports

Input voltage range

9~36VDC, 3KV isolation voltage

Power consumption

Max.110mA@24V

Ethernet parameters

Modbus TCP
Function code

0x01, Ox02, 0x03, 0x04, 0x05, 0x06, OxOF,
0x10

Number of Ethernet

2 PCs of RJ45, 10M, 100M adaptive rate with

ports switch function
Network protocol ETHERNET, ARP, IP, TCP, ICMP
Number of TCP The five largest

connections

Modbus data store

Oxxxx area C coil ) : 8192 Bit
Ixxxx area ( Discrete input ) : 8192 Bit
3xxxx area ( Input register ) : 2048 Word
4xxxx area ( Hold register ) : 2048 Word

CANopen parameters

CAN baud rate 10K~1Mbps
CAN protocol CANopen
Number of slave 16 stations
supported
PDO functions Support TPDO, RPDO data transmission
SDO functions Fast SDO transfers of up to 4 bytes are supported

Error control

Support the Heartbeat

2. Hardware description

2.1 Product appearance
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Power terminal

Modbus TCP interface

- : * 5 CANopen to Modbus-TCP Gateway
Indicator light | Eeas MG-CANEX
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Reset button e Hamidey $~36%RY (ros<ondenseg
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terminal

2.2 Indicator light description
The equipment has 6 LED status indicator lights, whose symbol

definition and status description are shown in "Table 2".

Table 2. Indicator light instructions

Symbol Definition State Instructions
Normally Power on
on

PWR | Power Light on/off The power is not switched

on.

Put out

STA | System fault Normally TCP gateway
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indication on communication error
Put out TC.P g_atevyay
communication is normal
Ethernet  operating : Modbus-TCP data
Flashing )
status transceiver
Flashing Pre-operating state
(2Hz)
RUN ) .
CAN operation status | A single
NNV Stop state
indication flash
Norg:]ally Operating state
Ethernet error status Flashing The _netvyork port
(2Hz) connection is abnormal.
Asingle | CAN error frame reached
flash alert value
Double
ERR CAN error status flash Error control event
indication
Normally BUS-Off
on
Put out The bus is normal.
] ] Flashing CAN is sending data.
CTX |CAN send instructions -
Put out CAN did not send data.
CRX CAN receive Flashing | CAN is receiving data.
instructions Put out | CAN did not receive data.

2.3 Terminal definition

The gateway wiring adopts 10Pin 3.81mm distance unplug wiring

terminals. The definitions of CAN interface and power terminals are

shown in Table 3.

Number Terminal Definition
1 NC Empty
2 NC Empty
3 NC Empty
4 NC Empty
3) NC Empty
6 NC Empty
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7 NC Empty

8 NC Empty

9 CAN_L CAN_L Signal lines
10 CAN_H CAN_H Signal lines
11 SGND CAN signal ground
12 PE Ground terminal
13 NC Empty

14 NC Empty

15 NC Empty

16 NC Empty

Table 3. terminal definition

2.4 System reset

The device has a system RESET button, which can be triggered when
the user forgets the IP address and configured port No. of the device and
could not connect to the gateway. System parameters will be restored to
factory Settings, and configuration parameters can be downloaded again
after reset. When the reset button is triggered, all LED lights will be on,
and after the device reset is completed, the lights will be off (except

PWR).

2.5 Installation dimension
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CANopen to Modbes-TCP Gateway
MG-CANEX

110mm

30mm 80mm

3. Product application topology

A typical network topology of the product is shown in Figure 1.

Figure 1. A typical network topology
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Modbus-TCP/IP ‘ ‘ Ethernet

. CANEX
CANopen I CAN
Slave 3
Slave 110 S Frequency

Servo-drive converter

4. Product usage

4.1 Operating principle of gateway

Gateway protocol transformation belongs to address mapping mode, and
the data of all devices in CANopen network are mapped to Modbus TCP
data store.

The TPDO of the CANopen slave equipment is mapped to the Modbus
discrete quantity input and input register areas, and the RPDO is mapped
to the Modbus coil and hold register areas.

The SDO read command of the CANopen station device is mapped to the

Modbus input register area (3XXXX), and the SDO write command is
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mapped to the Modbus hold register area (4XXXX).

When the gateway receives the data from the slave, the data is stored in
the Modbus buffer. When the data in the Modbus buffer changes, the
gateway will send the data from the slave RPDO/SDO write commands
to the CANopen network.

The gateway data exchange principle is shown in the following figure.

Modbus TCP gateway | ., o

Modbus write Modbus Output buffer SDO write >

e = —— g
3K Byte

A (@]

D

Modbus read TPDO -

Modbus Input buffer SDO read o

- —— e | C

3K Byte 0p)

PDO adopts the producer/consumer mode to transmit data, with no
response except request, and fast response, which is suitable for situations
with high requirements on response speed. SDO adopts the client/server
mode for data transmission, with both requests and replies. The response
speed is slow, but the reliability is high. So data with high reliability

requirements can be configured with SDO commands to transfer data, or
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PDO can be configured to transfer data.

4.2 Data objects are mapped in the Modbus cache

Map to the
Modbus TCP
Data objects | Modbus register
Function code
area
TPDO
IXXXX 02
Chit)
TPDO (word) 3XXXX 04
RPDO (hit) OXXXX 5/15
RPDO (word) AXXXX 6/16
SDO
AXXXX 6/16
Write cycle
SDO
SXXXX 04
Read cycle

4.3 Network function

4.3.1 Network scanning

The largest number of 127 nodes on the CANopen network, the
gateway itself occupies one node address. The basic condition of the
slave equipment on the CANopen network can be preliminarily scanned

through the network scanning function.
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Network scan function is realized by adding network scan module.
The corresponding relation of the data address of the network scanning

module is as follows:

Bl o FimEs | ik S R
i 7|6|5(4|3|2|1|0|7|6|5[4[3]|2] 1 0 Hdi vt W]

0 | FHRET BRI s / it h 4 O A S S E
1 B E R T AID T RURESHL
2 Bz 2 T AID R

HiA
126 | MER T AID AR

ity 0 | FEEST / / - RN =EI) LY g DA

Note: Green: read only;
Blue: Feedback

Control process:

1. Output trigger bit 0->1 rising edge, start the scan.

2. The scanning state is set to 1, and the number of nodes and
module information are all reset.

3. Wait for the scan to complete, and the status bit in the scan is
cleared to zero.

4. The number of nodes stores all nodes scanned by the current
network, and the node ID and node state machine information are stored

in the module information.

4.3.2 Emergency object

An emergency message is triggered by a fatal error that occurs within
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the device and is sent to other devices with the highest priority by the
relevant application device. Suitable for interrupt type error warning
signals.

An emergency message consists of 8 bytes in the following format:

sender —receiver(s)

COB-ID ByteO-1 Byte2 Byte3-7
0x080+Node _|I Error register Manufacturer
error code
D (object 0x1001) specific error area

The hexadecimal emergency error code is shown in Table 3-5 below.
The 'XX' section of the emergency error code is defined by the
corresponding device subprotocol.

Table 3-5 Emergency error codes (hexadecimal)

Emergency error code Code function description
00xx Error Reset or No Error
10xx Generic Error
20xx Current
21xX Current, device input side
22XX Current, inside the device
23XX Current, device output side
30xx \oltage
31xx Mains voltage
32XX \oltage inside the device
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33xx Output voltage

40xx Temperature

41XX Ambient temperature

42XX Device temperature

50xx Device hardware

60xx Device software

61xx Internal software

62Xxx User software

63xX Data set

70xx Additional modules

80xx Monitoring

81xx communication

8110 CAN overrun

8120 Error Passive

8130 Life Guard Error or Heartbeat Error
Or Heartbeat Error

8140 Recovered from Bus-Off

82xx Protocol Error

8210 PDO no processed, Due to length error
Due to length error

8220 Length exceed

90xx External error
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FOxx Additional functions

FFxx Device specific

In the device's object dictionary (index 0x1001), Table 3-6 describes
the bit definition of the Error Register. The device could map internal
errors to this status byte and could quickly view the current error.

Table 3-6:8-bit error register bit definition

Bit Error type

Generic

Current

\oltage

Temperature

Communication

Device profile specific

Reserved (=0)

N oo~ W DN RO

Manufacturer specific

Manufacturer specific error areas may contain additional error
information related to the device. An emergency message is triggered by
a fatal error that occurs within the device and is sent to other devices with
the highest priority by the relevant application device. Suitable for
interrupt type error warning signals.

The EMCY control module is added to realize the emergency alarm
function. The corresponding relation of EMCY control module's data

address is as follows:
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FhEs | g R &5

6‘5‘4‘3‘2‘1‘0 Hll v

==
-
=3
s
%}
(%)
=}
=

=5
&r | BF
i

Overflow | NonEmpty | / NodeID

A Overflow_Couter

EMCY %4l 1 Error_Code

EMCY %42 Manufacture_Data_0 Error_Register

EMCY %43 Manufacture_Data_2 Manufacture_Data_1

o = w ) —

EMCY % fi4 Manufacture_Data_ 4 Manufacture_Data_3

0 | R

NodeID

Note: Blue: feedback; Green: Clearable

Control process:

1. Wait for input bit NonEmpty to set 1, indicating that an
emergency message has been received.

2. Read emergency message NodelD, Error_Code, Error_Register,
Manufacture Data, and process alarm information.

3. Control the output bit NonEmpty_Reset rising edge to clear the
input NonEmpty flag.

4. If the input bit Overflow is set to 1, it indicates that an emergency
message is being discarded. Overflow_Couter indicates the number of
emergency messages being discarded.

5. Control the output bit Overflow_Reset, Counter_Reset rising edge
to clear the input Overflow, Overflow_Couter.

6. The rise edge of output bit EMCYDATA_Reset can be controlled
to clear emergency message NodelD, Error_Code, Error_Register,

Manufacture_Data.

4.3.3 NMT network management

The network management function of CANopen NMT can be
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realized by reading and writing to the NMT control domain in the
"System Control area”. The NMT control register address range is
0x8000~0x8040.The Modbus TCP client can access this register group
through 0x03, 0x06, and OxOF function codes,

NMT command word is the network management control command,
and the value of effective command word is as follows:

0x01: Start the remote node.

0x02: Stop the remote node.

0x80: Enter the pre-operation state.

0x81: Reset the node.

0x82: Reset communication.

Writing other NMT command values will be ignored. When the
trigger bit changes from 0 to 1, the sending of an NMT command will be
started. The NMT slave address is the remote node address, with the
value of 1-127, O represents the broadcast address.

NMT state contains the current state of all satellite stations in the
network (to acquire effective satellite state, it is necessary to start up the
satellite's error control functions for Node or Heartbeat), and with
read-only status contents, any values to be written to will be ignored, as
shown in Table 7.Initialization state means that the master station receives
the boot-up Boot message of the slave station; when the master station

queries the slave state timeout or receives the slave heartbeat packet
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timeout, it means that the slave is offline; when the slave state
information is received, it is in three states: stop, operation and
pre-operation; when no slave state information is received, it is unknown
state.

Table 7. Slave status list

The status
Node status

value
0x00 Initialization state
0x01 Offline
0x04 Stop state
0x05 Operating state
OX7F Pre-operating state
OxOF An unknown state

By adding NMT network management module submodule to control
the slave state function. The corresponding relation of data address of

NMT network management module is as follows:

HAETiE | TR ‘ bl ‘ il fIRF ‘
i 7/6(5(4(3|2|1]0 7 6|5[4|3[2|1]0 Hodfs i 8
A 0 i ONMTR ) 2 e 151
ik 0 NMTHEE ] 5 NMT g 4 5 0> 1l %47 [NodeTD, 014 HEHbhE NMTHE I

Note: Blue: data feedback
Control process:
1.NodelD node address assignment, which represents the NodelD to be
operated, O represents the broadcast address.
2.NMT command word assignment.

3. Trigger bit 0-& GT;1 The rising edge triggers the NMT command send.
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Odet Sichuan Odot Automation System Co., Ltd

4.3.4 SDO Service Data Objects

The online read and write function of SDO can be realized through
the read and write operation of SDO control field in ""System control
area”, the SDO control register address range is 0x8046~0x806B.The
Modbus TCP client can access the register group through the functional
codes 0x03, 0x06, and OxOF, and the specific encoding format of the data
is shown in "Table 9".

Table 9.SDO control register encoding format

O I N I Y B A N N R P D R AR

il

Py

olAREy

SDO%H#i1

- spo¥Hi16
7 &l
[amrna
7 Feiil v

7 SDOEHi 1

 soomis
Note: Red: read only;

Blue: Feedback;

Orange: Conditional feedback;

Green: Reset.
Object Index, Sub-Index is the object parameter to be accessed. The SDO

server has a valid address range of 1-127 from the slave number.
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The Data Type definition for the object dictionary is shown in Table 10.

Table 10. Object dictionary data types

Number Data type
0x01 BOOLEAN
0x02 INTEGERS
0x03 INTEGER16
0x04 INTEGER32
0x05 UNSIGNEDS
0x06 UNSIGNED16
0x07 UNSIGNED32
0x08 REAL32
0x09 VISIBLE STRING
0x0A OCTET STRING
0x0B UNICODE_STRING
0x0C TIME_OF DAY
0x0D TIM DIFFERENCE

Control process:

A: reading process

1. Set the object Index/ sub-index/node address information
Index/Subindex/NodelD.

2. Set RW_Type to 0 to indicate SDO upload.

3. Set the bit Trigger rising edge, SDO transmission begins, and
SDO_Busy bitissetto 1.

4. The user waits for SDO_Done to complete location 1.

5. If SDO_Error and Abort_Code are 0 in normal SDO transmission, the
byte length of the object data read is stored in Byte_Len, and the value of
the object is stored in SDO_Data, and the effective byte length is

Byte Len.
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6. Abort code is stored in Abort_Code if SDO_Error bit is set to 1 for
SDO transmission failure, indicating the cause of failure. Byte Len and
SDO_Data are emptied.

7. Control the rising edge of the Done_Reset/Error_Reset bit to clear the
SDO_Done/SDO_Error flag bit, so as to start the next transmission.

8. Abort_Code Reset bit can be controlled to remove error code
Abort_Code.

B: the writing process

1. Set the object Index/ sub-index/node address information
Index/Sublndex/NodelD.

2. Set RW_Type as 1 to represent SDO download, set the length of output
data and output data value Byte Len/SDO_Data, and the output value
will be fed back to the corresponding input value.

3. Set the bit Trigger rising edge, SDO transmission begins, and
SDO_Busy bit is setto 1.

4. The user waits for SDO_Done to complete location 1.

5. SDO_Error and Abort_Code are 0 if SDO transmission is normal.

6. Abort code is stored in Abort_Code if SDO_Error bit is set to 1 for
SDO transmission failure, indicating the cause of failure.

7. Control the rising edge of the Done_Reset/Error_Reset bit to clear the
SDO_Done/SDO_Error flag bit, so as to start the next transmission.

8. Abort_Code_Reset bit can be controlled to remove error code
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Abort_Code.

5. 10Config configuration software

5.1 Software installation

The company provides customers with 10 Config V X. X.X.X (Fully
with. Net 4.0) (the full version of the installation file with. Net 4.0
environment) and 10 Config V X.X.X (Simplify) (the simplified version
does not include. Net 4.0 environment) configuration software.

After the client receives the configuration software, double-click the
icon and click install. Then click "OK" - "Next" - "Install" in the popup
window. Check to create desktop Shortcut. After installation, an 10Config

shortcut icon will be generated on the desktop.

10 Config 10 Config
V1.0.0.8(Fully V1.0.0.8(Simplif
with NET4.0) V)

EEEE x
OE cEsswemEn
il
FE (HE v
[T ==] ] g

Ml =2E%F - 10 Config

E#AERES
ERTRERRES?

- x Wil =#5% - 10 Config —

EEEERTF
FRATDELRE. HFRESYREEREI0 Config.

EBTRI0 Confish BERTE
gl P
AEAERER (D)

WES. BEEE “F—F" . AE YRR ANEER. DERVIESEEESE 57 .

WREZ:
WmpEns
HEEE RS

—

—— »
=57 ] e Tisw =0 e
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5.2 Load the hardware support package

After the installation is complete, you need to load the hardware
support package for the gateway MG-CANEX. Open the software, click
"Options"” - "Configure”, Gsd File path configuration File. Oml select

"GATEWAY-CONFIG- odot-hSP-20200724.omL". Click OK.

i
% 1A w8
5 ] Q ER

K] v 3 el TENE EESH T SBES =

s | BEE e
M wems | %

LEHES £

=TS Steel

Gsd File: | GATEWAY-CONFIG-OD( ~ | -
CnifPath: | BLADEIO-CONFIG-ODOT-HSP-20200617.0ml

wE i ’— s
2020-07-31 154047 Main
2020-07-31 154047  Main

il
[
(]

+=

i
T
|t
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5.3 Software interface

ml 10 Config _ O %
vt TE mm @ it
ECIQBDOEO|= @R E S LA

1= ~ 1 EzspEl OENGE BESEN s =258 ]
LR O
EEE M
Bt o
LiEEOiEs &0 -
=0= COM1 + | EEEY M
BEipist 192.168. 1 .100 : B iR R 2
2020-07-31 154047  Main
o 2020-07-31 154047  Main
B O
HE®O

Menu bar: Menu of 10Config software

Toolbar: A commonly user menu.

Project window: Tree displays currently active projects.

Properties window: Displays the specific parameters of the current
item. Gateway (module name, module number, module description,
device version, number of modules, interface selection, device IP address,
serial port number, online refresh cycle), slave device (module name,
module number, module description, number of submodules).

The main window

Basic information: you can view the gateway module name, module
number, hardware version, software version, module description, current

consumption.

http:// www.odotautomation.com 29/82 TEL: +86-0816-2538289



Process data: Can be used to monitor channel data online.

Configuration parameters: Module parameters that can be modified
by the module.

Address table: Modbus mapped address table.

Installation information: module description, current consumption,
module size, residual current, and product picture can be viewed.

Message window: output the real-time information of the current
operation, display the operation log of new project, upload, download,

configuration parameter modification and so on

5.3.1 Main menu

OFile
Menu Sub menu Description
Engineer New construction Create new projects
Open the project Open the saved project
Save Save current project
Save as Save the current project
as a new project
Exit Close the project
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Tool

Menu

Description

Search equipment

A new window pops up for MODBUS

communication search device

Online upgrade

A new window pops up for the gateway

firmware update

Options

Menu

Description

Configuration

Modify the software display language, software

interface display color, hardware support package

file path
Help
Menu Description
About View the configuration software version number

Abnormal | New window pops up, abnormal exit reminder, Windows

help 7 SP1 /XP system the following version please install

Microsoft patch.

5.3.2 Toolbar

Menu general shortcut icon
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Icon Name Menu Description
New

construction

Document - Project -
New project

Create new projects

Open the File - Project - Open | Open the saved project
project project
EIJ All save File - Project - Save Save current project
all
ﬁ Save as File - Project - save as | Save the current project

as a new project

configuration

Options-Configuration

Software display
language can be
modified, software
interface display color,
device library
description file path

Q Search Tools - Search for A new window pops up
equipment devices for MODBUS
communication search
device
Online Tools - Online A new window pops up
upgrade upgrade for the gateway
firmware update
About Help - About View the configuration
software version
number
Popup a new window,
: Help Help - Help the 10Config software
document documentation manual
:]_] Hardware Help - Hardware A new window pops up
ail. manual manual for all 10 modules in
the hardware manual
New window pops up,
: abnormal exit reminder,
Abnormal | Help - Abnormal help |  Windows 7 SP1 /XP
help

system the following
version please install

Microsoft patch.

Adapter general shortcut icon
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Icon Name Menu Description
EE Module Gateway - Module Add CANopen slave
management management station
B Online Gateway - Online Gateway online
T monitoring.
Download | Gateway - Download | Download all gateway
10 the 10 parameters parameters
parameters
m Upload IO | Gateway - Upload 10 | Upload all parameters of
parameters parameters the gateway
@T Delete Gateway - Delete Delete current gateway
G Rename Gateway - Rename Gateway renaming
E Copy Gateway - Copy the gateway
Replication
=3 Export Gateway - Export Export gateway address
address list address table correspondence
@ Export Gateway - Export Export all gateway and
= document documents slave configuration

information, including
address table, slave
configuration
parameters, size
diagram.

5.3.3 Project window

Displays the currently active project in a tree form
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m[IOCcnﬁg _ O
i TE @l #E
BECQSOoEe= 2w e B¢

TIe ~ 1| 3R EeeE BEen i EEEE)
4 4+ NewProject MG-CANEX
4 IR CANopentiModbusTCPRIZE
R 100 mA

4 [ 1:CANopenhhis
I 1TPDOSEREA TR
Z 2TPDOBEENFEE)

RS L*W*H=110%29"80 (mm)
EEEER: 100 mA
BR L*W*H=110*29"80 (mm)

Bt = R s v
ERERR MG-CANEX
E®s 0x00008031
R CANopengEModbusT...
BERE V1.00
o=
= LixRE - ;215 FE HE
EEIPHEE 192.168. 1 .100 2020-07-31 16:03:22 MG-CANEX{COM1
=0= COMT ~
TR 200

5.3.4 Properties window

The properties window displays the specific parameters of the
current item. Adapter module (module name, module number, module
description, device version, number of modules, interface selection,
device IP address, serial number, online refresh cycle), 10 module
(module name, module number, module description, number of

sub-modules)
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Bl 10 config
i TE W #E
1= BIE

T/ e -
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-1

10

258 IEiE BESS tis

OICl ol oflwil=]| =JEe

4 @ NewProject

i MG-CANEX(192.168.1.100)

4 | 1:CANopenhs
1:TPDOEIREN2FT (6D
2TPDOEEEN FT(F)

1T,

MG-CANEX
s 0x90008031
bR CANopengiModbus]...
BEEE V1.00
-2 1
EOEE PR M
e PiEaE 192.168. 1 .100
=0s com1 -
TEERATERE 200

MG-CANEX

#HEEA: CANopengEModbusTCPRIZE
BHER: 100 mA

R L*W*H=110729780 (mm)
EFEREER: 100 mA

ERS: "W*H=110%29780 (mm)

2020-07-31 16:03:22

2020-07-31  16:03:34

@ info

BH 1] iR B2

MG-CANEX(COMT
1:CANopenfhis

i} 10 config

o I8 EE E#FE
kA
I=

Elietilollsleal HENOI Dol wil o) =5

MY  EXREE TENE ESS e =258

4 4% NewProject CANopenh\ih
4 [f MG-CANEX(192.168.1.100) R CANopeniis
p” R
= 1TPDOBIEE N 2T o
Z 2TPDomER TS
Ee =
EhER CANopenhhEs
foimlivi=
Eths 0x20000002
et CANopenhis
FERR 2
EEE

Al

= BE izl FiE HE

2020-07-31

. Info 2020-07-31  16:03:24

16:03:22 MG-CANEX({COMT
1:CANopen\&
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5.3.5 Main window

Basic information: Gateway and CANopen slave station device

name, module number, hardware version, software version, module

description, current consumption, device manufacturer can be displayed.

ml 10 Config *
M I8 W #B
BRCIQHOOEOI= DM Es
. X F2SE EEAR fhhtss soib=E =
4 4% NewProject B
7 MG-CANEX(192.168.1.10() M- CANEX
4 [ 1:CANopenh\is 0x20008031
= 11 TPDOIEE A 2T (R s V100
- g oo
Z 2TPDOHEE M FTH () s V100
IR eSS Sichuan ODOT Automation System Cou Lt --
it CANopen&EModbusTCPRIE
b 23 -100mA
[ R —— v
EHhERR MG-CANEX
=S 0x90008031
1EER CANopengiModbusT...
BERE V1.00
ER 1 Bt ~q
EORE BLRE - HH il FiE EE -~
EEiriEt 192.168. 1 .100 2020-07-31  16:03:22  MG-CANEX(COMT
=05 COM1 -
{EERIFREEE 200 -

Process data: Displays read and write data from the CANopen slave

station for online monitoring of channel data
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!‘IOConﬁg _ O %
i I8 @m #E;
gl == IEs eyl o J{eJER  HICHDIrl| wil c)O]] =
4 % NewProject

4 E MG-CANEX(192.168.1.100)

Unsigneds

£ 1:TPDOZERE N 2T ()
£ 2TPDOZEEMIFEE)

T ———————————— _—
TEERER TPDOEEEE N 2FT (i)
Tmies 0x00090002
1EEER TPDOZHESIN (FEE)
= AlOSoftware.Madel.M..

= BE HHial FiE po1=] -

2020-07-31  16:03:22  MG-CANEX{COM1T,

@ nnfo 2020-07-31  16:03:34 1:CANopenphdk  FlatnEi I
v

»

Configuration parameters: Display the gateway and CANopen setup

parameters, which can be modified.

Ml 10 Canfig - O X

M IR Em ®E;
jv/=BEQAeD0Ee =2 Dve e EEe

EXEE IENE BEESN s 2BER hd
Modbusiz2 8RS U2 -
4 @y NewProject
= RCEE = -
i i MG-CANEX(192.168.1.100)
EiTatE(s) 30
4 E T:CANopenhis
= 1 TPDOSEEEAIFT (D)
- =154 EREESH
= 2TPDOEEEEMN FHE)
TieER CANopen M
SEHET EE -
SmnEPDOES -1 M
SaEPDO COB-ID Ea -
HHhER MG-CANEX BIEET S 127
frar =, 0x90008031 CANFHES 125 kBit/sec -
R CANopenEModbusT. BT = - -
RERRE V1.00
EET 1 EIBALY -1
EOE BER = =k Hial FiE BE -~
EEIPHEE 192.168. 1 .100 2020-07-31  16:03:22 MG-CANEX(COMT,
=n= com1 - 2020-07-31  16:03:34 1:CANopenfh3E  FifinEin
TEERIFERR 200

Address table: Displays the address map table for the gateway.
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nl 10 Config _ O %
i I8 Em e
Q=0

] =)

T

¥

Input Bit(130000) Output Bit(Dxmxx) Input Word (3xxxx)

I N

0x00000001
0x00000002
0x00000003

i AEEE1_Bit0 000000000

Ox00000007
e MG-CANEX IR _Bit2 0x00000002
3 0x00002031 Pyt m T — y
A CANopen&EModbusT... [
. v1.00
- 1
s LA .
iEEIPHEHE 192.168. 1 .100 2020-07-31 16:03:22 MG-CANEX(COM1
=0= oMt Ml ® nic 2020-07-31  16:03:34 T:CANopenfA¥§ ~ TiEiEiE
TEEERIEERE 200

Installation  information: gateway module description, current
consumption, module size, residual current, and product picture can be

displayed.
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Hif 10 config _ o x
i 18 &l #E
4 &} NewProject -
:' MG-CANEX(192.168.1.100)
-
Fl [ 1:CANopent 25 CRREED T
- #EERRT: L*W*H=110"29"80 (mn{)
= 1TPDOEUEEA2FT ()
- SRR 100 mA
= 210 AT BT "W H=110"29"80 (mm)
[ —— -0
EER MG-CANEX
e 0x90008031
tEbt CANopengiModbusT...
R V1.00 -
R T e _—
EOEE BLRR - =l iR EE -~
S| PHEHE 192.168. 1 .100 2020-07-31  16:03:22 MG-CANEX{COMT
=n= CoM1 Bl @ nic 2020-07-31  16:03:34  1:CANopenjAlf ~ FiEinEs
TEERIFFER 200 . , -

5.3.6 Message window

Displays real-time information about the current operation and all

operation log records such as new project, upload, download,

configuration parameter modification, copy and paste output.

Bl 10 canfig — o x
i T8 #Em FE
RIS = = [fsale Nt o o J 2R HEFOUEHD N nllwilic]| Sdfe
TR 0000 Do R A D -1 E5ES TEIE BEsn m ]
4 @ NewProject MG-CANEX -
_I. MG-CANEX(192.168.1.100) EiEA: CANopendEModbusTCPRIF
ERHEBIT: 100 mA

4 [ 1:CANopenhis
Z 1TPDOSIRE A 2T ()
2TPDOEEE N FH(F)

R L*W*H=110%29*80 (mm)
SFEEREER: 100 mA
SR L*W*H=110%29*80 (mm)

EHERR MG-CANEX iz} B HE
Eae 0x90008031 2020-07-31  15:40:47  Main
tEEEA CANopengModbusT... 2020-07-31  15:40:47  Main
EEtEs V1.00 2020-07-31  16:03:11  NewProject
R 1
2020-07-31  16:03:22  MG-CANEX(COMT.

EOEE BER -

|. Info
Pt 192.168. 1 .100
&0 CoM1 -
TOERIF AR 200 ) X

k]
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5.3.7 Shortcuts

Shortcuts Menu Description
F1 Go to the help documentation to see the
remote 10 hardware manual
Ctrl+C Project/adapter - Copy engineering, CN&CT module
copy
Ctrl+V Project/adapter - Paste engineering, CN&CT module
Paste
Delete Project/adapter - Delete engineering, CN&CT modules
Remove
Ctrl+S File - Project — Save configuration project
Save all
Ctrl+M Adapter - Export Export CN&CT address table

address table

5.4 Gateway parameter configuration

5.4.1. New project

Double-click the 10Config shortcut icon to create a new project.

Right-click project - New Project in the project directory bar, or click

shortcut key or menu bar file - Project - New Project to enter the project

name manually.
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! 10 Config Ml 10 conig fifl 10 config
i IHB  Em #E i TER  Em #Eh MiF || TR Em FEh
o = B8Qe0 o { =28 auo [ = | _7==]
* W= [oa |- oo
=t
Bl =SREF(Ctrl+S)
& Ir | FEIE R =5m.
= IHIE B HES(Crl+V)
Bl =RF(Ctrl+S)
BEA..
| ] X
T2EH | NewProject
mE B

5.4.2. Search the gateway

Set the local network card to 192.168.1. Click the shortcut key and
select the local network card in the popup interface. Click "Search for
Devices" in the lower right corner, and the gateway on the network will

be scanned in the device list. Click Upload to create a gateway project.

B} 10 Config — O X

X T2 Em FEH

SEl HEJOlEl Dl ol wll o] =4t

-1 B3 uEsE mSewn s EEREC] 5
MG-CANEX =
EHER: CANopentiModbusTCPRIZE

BERIE imgel REID  BEMET SoiHhEE  $HrREs MAC 2020-07-31 04:26:38 400 [EEEHAT

MG—CAND( Gatewa mm V1.00 2020})7[25 AC:1D:DF: 82 2020-07-31 04:26:30 026 1EE==g} HETT1 &i88

« » 3 k% B Fem

s BRI ERISEE
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Ml 10 Canfig - 0 X
X I8 Em e
Bl Qs0oE

WY EREE TENE EEsN ihE =558 =

4 4} NewProject

E MG-CANEX Gateway(192.168.1.100;

Et TR EEEn 1
HEEnEE f0 = B8 il R HE
=0s COM1 - 2020-07-31  428:54 PI MG-CANEX(192.16
[ 192 168. 1 100 2020-07-31  4:28:58 Pl MG-CANEX(192.16

2020-07-31  4:2%:01 PI NewProject

2020-07-31  4:29:04 PI NewProgject

2020-07-31 42913 Pl MG-CANEX Gatew:

2020-07-31  42®13 Pl MG-CANEX Gatew:

5.4.3. Gateway parameter

Select the gateway and click to view the basic information, process
data, configuration parameters and address table parameters of the
gateway.

[Basic information]: Select the gateway or slave to view the module
name, hardware version, software version and other relevant information.

[Process Data]: Right click on the selected gateway and select
"Online" to monitor the slave module online and check the online
monitoring value.

[Configuration Parameters]: Select the corresponding module and
the communication parameters of the module can be set.

[Address table]: You can view the sub-module of slave configuration
and the corresponding address in Modbus TCP network.

Click configuration Parameters to view the device parameters,
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MODBUS TCP parameters and CANopen parameters of the gateway.

Wl 10 canfig _ o «
i I8 @Em EE;
o= BECQAS00HOI=CdedeE e
TR ot
4 48 NewProject
_EEE EESH
MACiHHE AC:1D:DF:83:80: 31
] 3 Ittt 192.168. 1 .100
BB oo - |FEES 255.255.255. 0
TERERR MG-CANEX Gateway I 192.168. 1 . 1
== 0x00008031 ModbuslREERHOS 502
A CANopentModbusT... | | frERSIIE =
EEhlEE V1.00
A 0 El PEEfEs) 30
EOEE LR M ANone
REIPHEIE 192.168. 1 100 EEEH PR A R A b BE R )
=05 COM1 -7 B58 B FiE po=] -
FEREES 200 2020-07-31  4:28:54 Pl MG-CANEX(192.16 -
1 »

Equipment parameters:

Port mirroring enabled: disabled, enabled optional, disabled by
default.

Mirror port selection: LAN1, LAN2 optional, default LAN1. When
port mirroring is enabled, this port is used to monitor adapter network
packet data by default

Modbus TCP parameters:

MAC address: Read-only property.

IP address: The IP address of the gateway.

Subnet mask:

Gateway: Gateway address

Modbus server port number: 502

Application Watchdog: disabled, enabled optional, enabled by
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default

Watchdog time: when watchdog enabled, if Modbus data exchange

does not occur on the TCP connection during this time period, the TCP

connection will be disconnected (other TCP connections with data

exchange remain normal).(Default: 30)

it TR EE #m
BECQSOoEO!= 20w e B e
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4 4 NewProject
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BRER
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AET

5 EPDOES
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DOZEFEEl(ms)

—_—

&z

b =
]

2 -
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0x0080
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k]
2020-07-31

[:210] FiE HE
4:28:54 Pl MG-CANEX(192.16

CANopen parameters

Working mode: CANopen

Auto run; enable

Automatically assign PDO serial number: enable, disable optional,

default: enable.

Automatically assigns PDOCOB-ID: enabled, disable optional,

default: enabled.

Management node address: Set the node number of the gateway as

the master in the CANopen network, default: 127.
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CAN Baud rate: Sets the Baud rate of CANopen network
communication.10K, 20K, 50K, 100K, 125K, 250K, 500K, 800K, 1MBit/
SEC optional, default 125kBit/ SEC.

Synchronization enable: disabled, enabled optional, default:
disabled.

Synchronization identifier: Default 128.

Synchronization cycle (US) : Custom

Synchronization window length (US) : Custom

Manager heartbeat cycle (MS) : default 1000

Heartbeat package producer/consumer time ratio: more than 1.5

SDO timeout time (MS): default 500
5.4.4. Modify the gateway IP address

Modify the IP address and gateway parameter in Modbus TCP
parameter in the gateway configuration parameter to the IP address
required by the client. Right-click the gateway and click Download

configuration to modify the IP address of the gateway.
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5.4.5. CANopen slave parameters

Right-click the MG-Canex Gateway - "Module Management", select
CANopen Slave station in the pop-up interface, and click OK. Add
right-click the Mg-CANEX Gateway - "Module Management", select
CANopen Slave Station in the Popup Interface, and click OK. After
Adding a Slave Station, add a Slave Station as a Slave. Right-click the
slave station and click rename to change the slave station name. After the
slave station, right-click the slave station and click rename to modify the

slave station name.
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Select the CANopen slave device and click the amount configuration

parameters in the main window to view the configuration parameters of
the modified device.

Node address: is the number of the CANopen slave.
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Error control protocol: Heartbeat packets

Auto run; enable

Heartbeat packet producer cycle (MS) : CANopen sends heartbeat

packets from the station at the interval, default 1000.

Heartbeat packet consumer (node ID) : Sets the heartbeat packet

detected by the site of this slave, generally sets the node number of the

primary station.

Heartbeat package producer/consumer time ratio: more than 1.5

Protection time (MS) :1000

Life factor: 3

Right click CANopen slave and click submodule management to add

SDO read command, SDO write command, TPDO, RPDO. Click OK

when finished.
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All selections support a maximum of 8, that is, 8 8-bit objects, 8

RPDO#IEHIH(FZE)
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16-bit objects, 8 32-bit objects, 8 bytes (bits), 8 bytes (words).The call

instruction is repeated after more than 8.

Service Data Object SDO
SDO writes 1 8-bit object (initialize write)

SDO initializers write without a corresponding mapping address and

procedure data.

Ml 10 Canfig - O X
v I8 #E #EH
DR QE00EHO|v® W RO B
I -n
4 48 NewProject
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= B8 =l iR HE
2020-07-31  5:58:41 P T
2020-07-31

6:01:10 PI MG-CANEX Gateway(192.168.1.100

Configuration parameters:

Obiject identifier: Object index + object sub-index + bit length
Obiject initial value: non-zero value.

SDO reads 3 8-bit objects (circular reads)

SDO read instructions map to Modbus's register 3 address and procedure
data.
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Configuration parameters:

Scan speed (MS): SDO read data scan cycle, default 1000

Object identifier 0: Object 0 index + object 0 sub-index + bit length
Object identifier 1: Object 1 index + object 1 sub-index + bit length
Object identifier 2: Object 2 index + object 2 sub-index + bit length

SDO writes 2 32-bit objects (loop writes)
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Configuration parameters:

Scan speed (MS): SDO read data scan cycle, default 1000

Obiject identifier 0: Object 0 index + object 0 sub-index + bit length

Obiject identifier 1: Object 1 index + object 1 sub-index + bit length

TPDO data input 3 bytes (bits)

m[ 10 Config
w#E TE  i#a #E
B QoD oFo!

= 10:TPDOSHEE A 135 (=) A

SRl wili ol =4

L eS2 M 2iisiEns) ]

B oTPOMEEAIF T —

4 » &) FATIE(100us) 10

|55 8 Eiﬁaﬁﬁ%{rm) 1000
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SE et 000000000

(= AlDSoftware Model ... | FIEHRAR2 000000000

E ] === s (e s 2ems
g 3@ e ERE N
& e BB ETRS) S8 RSN
T smqsiiSdE@ie PDOFS TPLO | M
B 6Saes(ERs) PDOfEEE fi:2 M
§ 752 IS (ERS) COB-ID (HEX)  0x0181

1

FHENIREFODWFT) v

BH Fdiel FEiE

Configuration parameters:

PDO serial number: TPDO1-TPDO64, custom, can not be called

repeatedly.

PDO enable: enable, disable optional, default: enable.

Cob-id (HEX) : 0X180h+$NODEID, 0X280h+$NODEID,
0X380h+$NODEID, 0X480h+$NODEID, 0X580n+$NODEID....It

cannot be called repeatedly and is used in conjunction with the PDO

serial number

Transport types: synchronous (acyclic), synchronous (cyclic),
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event-driven (manufacturer-specific), event-driven (device-protocol
specific) optional, default event-driven (device-protocol specific)
Transfer rate: Custom
Disable time (100US) : Custom
Event Timer (MS) : Custom
Obiject identifier 0: Object 0 index + object 0 sub-index + bit length
Obiject identifier 1: Object 1 index + object 1 sub-index + bit length
Obiject identifier 2: Object 2 index + object 2 sub-index + bit length

TPDO data input 1 byte (word)

mf‘ — O x
o TE A BEH |
: Q@00 Iv® & ORICICE '
ELEE UENE EESN biE SHEE =

2 sms RIS e |
Z 4E I EEERR) &t REEN
Z sisaMepTRIETFS PDORS TPDO 1
= it taRfiieETE PDOfEEE fHEE
Z 1S4t emeETES) COB-ID (HEX)  0x0181
£ 826 R(ERS) = sEEEEETIURD b
3 oS M2 ERS) = 1
2 10:TPDOSERENIFT(ED) = |FAEI(100us) 10
| _§ | SRS ms) 1000
= 12RPDOZHEEH2FT () S 00000000
Z 13RPDOEEEEHRTT )
[ anvTRsEEEER
B TV _MTC Fatamau102 142 1 100

SEEd 0
EtE L = -
— 1" B8 B R e
ERER TPDOERE N FH(F) )
2020-07-24  14:22:54  Main
FiERS 0x000B0001

2020-07-24  14:23:07 NewProject
2020-07-24  14:23:08  NewProject
2020-07-24  14:23:08  NewProject

=i )
== AlOSoftware.Model.M...

Configuration parameters:
PDO serial number: TPDO1-TPDOG64, custom, cannot be called
repeatedly.

PDO enable: enable, disable optional, default: enable.
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Cob-id (HEX): 0X180h+$NODEID, 0X280h+$NODEID,
0X380h+$NODEID, 0X480h+$NODEID, 0X580h+$NODEID....It
cannot be called repeatedly and is used in conjunction with the PDO
serial number

Transport types: synchronous (acyclic), synchronous (cyclic),
event-driven (manufacturer-specific), event-driven (device-protocol
specific) optional, default event-driven (device-protocol specific)

Transfer rate: Custom

Disable time (100US) : Custom

Event Timer (MS) : Custom

Obiject identifier 0: Object 0 index + object 0 sub-index + bit length

RPDO data output 2 bytes (bits)
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Z 2S5 RANRATEES)

E 431 emeEFD) i RESH

E samateimisiERE) PDOFS RPDO 1 M
2 GEM RS EEFE) el fEEE -
Z 7S4BT IERS) COB-ID (HEX)  0x0201
2526w S (EFS) el SEENEEFIUET) -
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Configuration parameters:

PDO serial number: RPDO1-RPDO64, custom, cannot be called
repeatedly.

PDO enable: enable, disable optional, default: enable.

Cob-id (HEX) : 0X200h+$NODEID, 0X300h+$NODEID,
0X400h+$NODEID, 0X500h+$NODEID, 0X600h+$NODEID....It
cannot be called repeatedly and is used in conjunction with the PDO
serial number

Transport types: synchronous (acyclic), synchronous (cyclic),
event-driven (manufacturer-specific), event-driven (device-protocol
specific) optional, default event-driven (device-protocol specific)

Transfer rate: Custom

Disable time (100US) : Custom

Event Timer (MS) : Custom

Obiject identifier 0: Object 0 index + object 0 sub-index + bit length

Obiject identifier 1: Object 1 index + object 1 sub-index + bit length

RPDO data output 2 bytes (word)
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Ml 10 config — O X
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Configuration parameters:

PDO serial number: RPDO1-RPDO64, custom, cannot be called
repeatedly.

PDO enable: enable, disable optional, default: enable.

Cob-id (HEX) : 0X200h+$NODEID, 0X300h+$NODEID,
0X400h+$NODEID, 0X500h+$NODEID, 0X600h+$NODEID....It
cannot be called repeatedly and is used in conjunction with the PDO
serial number

Transport types: synchronous (acyclic), synchronous (cyclic),
event-driven (manufacturer-specific), event-driven (device-protocol
specific) optional, default event-driven (device-protocol specific)

Transfer rate: Custom

Disable time (100US) : Custom
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Event Timer (MS) : Custom
Obiject identifier 0: Object 0 index + object 0 sub-index + bit length

Obiject identifier 1: Object 1 index + object 1 sub-index + bit length

5.4.6. Configure download and upload

When the configuration parameters have been modified, right click
on the gateway and click "Download Configuration” to download all the
configuration to the gateway. After successful download, right-click the
gateway and click "Upload Configuration™ to assign PDO number and
COB-ID number, or upload the mapping configuration that comes with
the slave device of CANOPEN.

Data acquisition control can directly control CANopen slave station

equipment by accessing Modbus address.

6. Firmware update

When the module firmware is updated, you need to upgrade the
module firmware.

Open the 10 Config software, click the tool online upgrade or click
the shortcut key, select the interface Ethernet and device IP address, click
read device information, and the internal firmware information of the

gateway can be read.
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] e | X
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FHEsTiE |-
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EEPIEHE 192.168. 1 .100

ERBEL(EAPP)

4 I —— »

8-03 04:06:09 927

2020-08-03 04:06:09 978 USRS

Bt EEUEERN

Click ', inthe popup interface, select the new firmware file, click

open, the new firmware information will be displayed in the lower left

corner.

W} =i - o X
- ' BEES BRER RS BHEE sithEd W40 IAPREZR  IAPESR MACHtsiE
FHgoT C\Users\CCL : 3 -
D R B [ 0 ot o cvaias oo s | vios e i xsrsghcavorseess)
EOEE PR
=05 coM1 -
ol cid 192.168. 1 .100
ESFIFEES(ZAPP)
M select Upda s
EREEER Eit i} (=113 ETAPP EEEL
T > MG-CANEX-Firmware-.. v & | BEMG-CANEX-Firmware... p
:
wR v FEE =~ @ @
4 LPropreties a] =
AR B =
BHES LDGW2020628V100-CANEX]
BthEE V1.00 @ OneDrive Iﬂ MG-CANEX-APP-V1.00-2020.07.25. D{J 2020/7/27 21:58 OFD X$ E
Ear] 2020/07/25
O e
WiHEE V1.00 -
s 0x90008031 peoue -
EHER MG-CANEX Gateway =
PR
— v < >
ESA ]
02(ERIZRE) O THENK w| | ofdr.ofd) ~
o B ' [
== FTF(O) B
sum) O g [ ] i

4 load:MG-CANEX-APP-V1.00-2020.07.25.0fd

Select the 0# coupler, tick "V", click start upgrade, and click Run APP
after completion. Or select automatic jump (to APP) and click to start the

upgrade.
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EEs BRER Brs BHRS BWHES LFEE WIEER  IAPKES  1APER MA
00 MG-CANEX Gateway 0x90008031 LDGW2020628V100-CANEX  V1.00 V1.00 2020/07/25 V1.00 2020.07.09 AC:1D:C
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EEE LR

=05 comM1
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EFREEL(EAPP)

EmizeEs & sams

MG-CANEX-APP-V1.00-2020.07.25.01d

4 LPropreties
EaEs LDGW2020628Y100-ONEX
BHEE V1.00 4 »
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SREREE V1.00
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When entering APP mode, all the lights will flash on once.

7. Product application examples

7.1 Example of gateway communication with distributed 10

This example introduces our protocol converter to communicate
between the remote 10 with CANopen protocol and the upper computer
with Modbus TCP protocol.
Hardware required for this example:

CANopen to Modbus TCP converter, remote 10 with CANopen
protocol, 24V switching power supply, a laptop
Software required for this example:

Upper computer software Modbus poll, protocol converter
debugging software 10 Config, EDS file reading software:

Edseditor20DE, EDS file for remote 10.

7.1.1 Hardware wiring

Connect the gateway network port to the computer network port, and
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ensure that the computer is in the 192.168.1 network segment. Gateway is
connected with 24V power supply, remote 10 is connected with power
supply, CAN_L of gateway is connected with CAN_L of remote 10,
CAN_H is connected with CAN_H, GND is connected with CAN_GND.

Power on after confirmation.

7.1.2 Remote 10 address query

The hardware configuration of this remote 10 example is as follows:

a remote 10 adapter, an 8Dl digital input, an 8DO digital output, a 4Al

analog input, and a 4A0 analog output

Install and open software: Edseditor20de, open EDS file of remote

10 with software, query "Object dictionary" to get the relevant address as

follows: (Object identifier)

Object Object Bit | Attribute Name Data type
indexes | sub-indexes | length
0x6000 0x01 0x08 RO 8Dl Unsigned8
digital input
0x6401 0x01 0x10 RO Analog input 1 | integerl6
0x6401 0x02 0x10 RO Analog input 2 | integerl6
0x6401 0x03 0x10 RO Analog input 3 | integerl6
0x6401 0x04 0x10 RO Analog input 4 | integerl6
0x6200 0x01 0x08 RW 8DO Unsigned8
digital output
0x6411 0x01 0x10 RW Analog output | integerl6
1
0x6411 0x02 0x10 RW Analog output | integerl6
2
0x6411 0x03 0x10 RW Analog output | integerl6
3
0x6411 0x04 0x10 RW Analog output | integerl6
4

http:// www.odotautomation.com

59/82

TEL: +86-0816-2538289




odet Sichuan Odot Automation System Co., Ltd

7.1.3 Gateway configuration
Open the configuration software 1O Config". Click Search, select the
native network card in the popup interface, click Search device, the

gateway device will be scanned in the device list, and click upload.
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| e )
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(3) Select the added gateway in the toolbar of the right window and select
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"Configuration Parameters" to set the gateway parameters. IP address:

192.168.1.100, CANopen Baud rate: 1M bit/ SEC.

Ml 10 Canfig - m} X
i ITEB Em #E
7= 0E:Q¢0DoEEo|=2dawde ke
: v =20 oese CEEE mes mees s
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TS 192.168. 1 . 1
ModbuslRESEROS 502
REE S = -
Ei TariEs) 30
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BEiE V1.00 =31%%PDO COB-ID s .
BRI o =EmT 127
S B ' 1 MBit/sec M L
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TEERERES 200

(4) Select the added gateway, right click [Module Management] and
double-click or click add CANopen slave station. And modify the slave

station name called: remote 101.
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m! 10 Config - m} *
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(5) Select the added slave station "remote 101", and click
[Configuration Parameters] in the right window to set the slave station

node address to 1, while the rest defaults.
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(6) Select the added slave, right click [Sub-module management],

double-click or click add CANopen slave read instruction: Click OK after
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the selected module is selected.
TPDO data input 8 bytes (bits)
TPDO data input 8 bytes (word)
RPDO data input 8 bytes (bits)

RPDO data input 8 bytes (word)
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When all configurations are complete, right-click MG-CANEX and click

Download configuration.
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After downloading, right-click MG-CANEX and click Upload
Configuration to automatically assign the PDO serial number and

COB-ID number.
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(7) Select the added PDO instruction and click [Configuration Parameters]

to configure the object identifier parameters of each instruction.
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Configure the TPDO data entry 8-byte (word) instruction
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Enter 8-byte (bit) instruction configuration for RPDO data
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Enter 8-byte (word) instruction configuration for RPDO data
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(8) Select the added instruction and select [address table] to see the

Modbus address corresponding to the parameters read.

!‘IOConﬁg _ o %
i TE  #E S
o =BRECQASOCREe R @dhew e B

! s v EEES wesE musy fUIEd sees T

4 44 NewProject & Input Bit(1x0000) Output Bit(0xo0)
a
[ | MG-CANEX Gateway(192.168.1.100) I
« | ramon oo
£ 1TPDOSREIN BT () 000000001
0x00000002
2TPDOSHRENEFTI(F)
0x00000003

0x00000000
. 0x00000001
HEEEER MG-CANEX Gateway el \BHE_Bit2 0x00000002
v
jeiz=) 0x90008031 | »
tERE CANopenEEModbusT... TERER
Rk V1.00
feizg< 1
EOmE LER 1 B8 B R p-i=}
2020-08-03  947:34 A iTERRION
G PHEhE 192.168. 1 .100 i
2020-08-03  9:47:34 A MG-CANEX Gateway
=05 oMl - I
2020-08-03 : Zas)
TEERIRRER 200 -

http:// www.odotautomation.com 67/82 TEL:+86-0816-2538289




7| [TEE%] THG-MTC_Gateway(192.168.1.100)_H5htSE 2020-07-28_103016 - i35 — m] x
IFF) WAEE) B0 ZENV O EEIH)
1# im2101
HIESTRMEL SiFmKiEgBASEE (3x) FHUEERIATENE0x00000000(163FE) 0105
HIESFRIRES SraRKiEmASEFEE (3x) HUEERARENE0x00000001 (16355])  1(103H))
HIESR S FE=L| SEBEKEEASEES (3x) HOERIAHEN0x00000002(16:8#5))  2(103H)
HIEEFRSDOH LS SHiEmKiEm SEE (3x) HEEAIENH0X00000003 (1638 3(105HH)
1# JTA2I01_1# TPDOSIER N 8535 ({2)
HIEETRENEEE1_Bit0 SERKEETHESN (1X) HOEiSMAEHEH0X00000000(1 635 O(1055)
HiESTRIEAFIE1_Bit1 SERKEEFERA (1X) HEERMARENH0X00000001 (1635 1(103#4)
HUEERRBEER Bit2 SEREKEESERA (1% HEEERIATEIHOX00000002(1658F)  2(1035)
HUEEAR NSRS BitS SEmREEESERA (1% HEEFSIAENHOX0000003D(1655])  671(1035)
HIESTR 6 ZUE6_Bite SEEREEHERN (1X) FREAENE0X0000003E(163E)  62(105E)
HIEETRIE NSRS _Bit7 SEREKEEFERA (1X) HiEiRsaEiE-0x0000003F(163H5))  63(103H)
1# im2101_2# TPDOHIEH N85 ()
HiEERE A EEE SHiFERREEmASER (3X) FURESIAIENE0X00000005(1655)  5(1055)
HIESFR SR SEREERASESR (3% HEEEAELE0x00000006(1635) 61035
HIRERRE NSRS SEEREBASEE (3X) FEESAEIE0x00000007(16E)  7(105EH)
RSB AFE SHiEmRiEmASEE (3%) HiEEARENH0x00000008(16:5H5])  8(105HE)
1# L2101 _3# RPDOFIEEHSFTS ()
HIBSFR AR Bit0 FIRERAAHEHE0X00000000( 16:E)  O(1035E)
HIESTREHEUE1_Bit1 HOSARAAHENH0X00000001(163H5)  1(10:#51)
HIBESFRIAHEER Bit2 HOEReAHEH-0X00000002( 1635 2(10:850)
HIBESFRIAHEURES Bits e SR o HOSRAaHEN-0x0000003D(16:8F) 61010385
HIESR RS _Bito StEmREELE HORIBAEHENH0X0000003E(16105)  62(10555])
HIBESFRALSUES Bit7 STEREXigE HOSIRAAHEE0X0000003F(16:88)  63(105350)
1# JZf2I01 4% RPDOFIEEHEFT(=)
HIREFR SR SEREKEIRSSER (40 HiEEEIAHENE0x00000000(16135])  0(1035])
HIEESTREHEEE? FEREHRSSES () HOEEEEAHENE0x00000001 (16385 1(1035])
HIRERR TSR] SEEREIETSEESHE (4X) FRESIAIEIE0X00000002(16E)  2(1053%)
HiEETREHEIES SHERREIRSSTER (%) HOEERMAREIE0X00000003(1635)  3(10555)
(8) After the object identifier modification is completed, right-click
MG-CANEX and click download configuration.
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After successful download, select MG-CANEX Gateway, right click and
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select "Online" to monitor the working status of the gateway online. The

monitoring value of "state machine" is: 0x0005, indicating normal

communication.
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(9) Modbus poll software is used to simulate the upper computer, and the

corresponding Modbus address is obtained.
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8. Appendix: CANopen Protocol Introduction

1. CANopen Overview

CANopen is a high-level communication protocol built on the
control Area Network (CAN). The CANopen protocol suite includes
communication sub-protocols and device sub-protocols. It is a field bus
commonly used in industrial control. CANopen's high real-time It is
widely used in servo systems.

CANopen Data packets in the CANopen network are distinguished
by identifiers. The range of COB-ID identifiers corresponding to the
master-slave connection set predefined by CANopen is as follows:

Pre-defined master/slave connection set
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Communication COB-ID range Corresponding object
object dictionary
Network management 000h
Synchronization 080h 1005h, 1006h, 1007h, 1008h
message
Timestamp message 100h 1012h, 1013h
Emergency 081h~0FFh 1014h, 1015h
Default SSDO (tx) 581h~5FFh 1200h
Default SSDO (rx) 601h~67Fh 1200h
Network management 701h~77Fh 1016h,1017h
error control

2. NMT Network management

CANopen Data in the network adopts multiple transmission modes.

NMT network management adopts the master-slave mode. In a CANopen

network, there is one NMT master and multiple NMT slaves. The NMT

master can control the start and stop status of the slave device through

NMT commands. The NMT state diagram is as follows:

(1)

Power on or hTrdware reset

-

(11)

(10)

Stopped

(9)

. Initialisation ?
(2)
(14)
Pre-operational ]
i N
(13) (4) (N
(3) (6) ¢
(12) ( . (8)
‘ Operational J
NMT Machine
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Changes in NMT status

State change path State change condition
1 Automatically initialize the device after power
on
2 Automatically change after initialization
3, 6 NMT Host's start remote node command
4, 7 NMT Host enters pre-operational state
command
5, 8 NMT The host enters the stop state command
9, 10, 11 NMT Host reset remote node command
12, 13, 14 NMT Host reset remote node communication

parameter command

NMT The message format is as follows:

COB-ID

Byte0 Bytel

0x000

CS Node-ID
( Command word )

The COB-ID of the NMT command is fixed at 0x000, and the

Node-ID is the address of the node to be controlled. O is the broadcast

address.

CS Command word description:

0lh=start_remote node

02h=stop_remote_node

81h=reset_node

82h=reset_communication

80h=enter_pre-operational

3. Service data object SDO

SDO communication adopts the client-server mode, and SDO is

used to access the object dictionary of a device. The visitor is called a
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client, and the CANopen device that the object dictionary is accessed and
provides the requested service is called a server. The client's CAN
message and the server's response CAN message always contain 8 bytes
of data (although not all data bytes are necessarily meaningful). A client's
request must have a response from the server.

SDO has 2 transmission mechanisms:

Expedited transfer: Up to 4 bytes of data can be transferred

Segmented transfer: The length of the transmitted data is greater

than 4 bytes

4. SDO Transfer Protocol

Five request/response protocols are implemented in SDO: start
domain download, domain segment download, start domain upload,
domain segment upload, and domain transfer abort.

The syntax and details of the SDO command word (the first byte of
the SDO CAN message) of these protocols are described in the following
section: (*-" means irrelevant, should be 0)

(1) Start the domain download protocol

Start domain download

Bit 5 4 3 | 2 1

-~
(@)

o
o

Client— 1 - n e S

«—Serve 0 0 1 - - - - -
r

Note:
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€ n : Ife=1lands=1,itis valid, otherwise it is O; it means the
number of bytes of meaningless data in the data part (bytes 8-nto 7 are
meaningless).

€ ¢: 0 =normal transmission, 1 = accelerated transmission.

€ s :Whether to specify the data length, 0 = data length is not
specified, 1 = data length is specified.

® =0, s=0: Reservedby CiA.

€ =0, s=1: Thedatabyte is a byte counter, byte 4 is the low
part of the data (LSB), and byte 7 is the high part of the data (MSB).

€ e=1 : Thedata byte is the data to be downloaded (download).

(2) Start the domain upload protocol

Start domain upload

Bit 7 6 5 4 3 2 1 0
Client— 0 1 0 - - - - -
—Server| 0 1 0 - n e S

Description: n, e, s: Same as starting domain download.

(3) Domain segment download protocol

Domain segment download

Bit 71 6 5 4 3 | 2 | 1 0
Client— | O 0 0 t n Cc
—Server | 0 0 1 t - -] - -

Description:

€ n : The number of meaningless data bytes. If the segment length
IS not specified, it is 0.
€ c : :0=there are subsequent segments that need to be

downloaded, 1 = the last segment.
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& t : Trigger bits, reseting and setting alternately for each
subsequent segment (the first transmission is 0, equivalent to request/
Response).

(4) Domain segmentation upload protocol

Upload domain Segment

Bit 7 6 5 4 3 2 1 0
Client— 0 1 1 t - - - -
—Server | 0 0 0 t n C

Instruction: n, ¢, t : Same as domain segmentation downloads.
(5) SDO clients or servers abort SDO transmissions by sending

messages in the following format:

Upload domain Segment

Bit / 5 4 3 2 1 0

(op}

C—/«S 1 0 0 - - - -

In the field transmission abort message, bytes 1 and 2 represent the
object index, and bytes 3 represent the sub-index. Bytes 4 to 7 contain
32-bit abort codes to describe the cause of abort message transmission, as
shown in Table 3-4.

Table 3- 4:16 Base Abort Code Table (bytes 4 through 7)

Suspend the code Code function description
0503 0000 The triggering bits have not changed alternately.
0504 0000 SDO protocol timeout
0504 0001 Illegal or unknown Client/Server command word
0504 0002 Invalid Block size (Block Transfer mode only)
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0504 0003 Invalid serial number (Block Transfer mode only)

0503 0004 CRC error (Block Transfer mode only)

0503 0005 Out of memory

0601 0000 Object does not support access

0601 0001 Attempting to read write-only objects

0601 0002 Attempting to write read-only objects

0602 0000 Objects do not exist in the object dictionary

0604 0041 The object cannot be mapped to PDO

0604 0042 The number and length of the mapped objects

exceed the PDO length

0604 0043 General parameters are not compatible

0604 0047 General equipment internal incompatibility

0606 0000 A hardware error caused the object access to fail

0606 0010 Data type mismatch, service parameter length
mismatch

0606 0012 Data type mismatch, service parameter length is
too large

0606 0013 Data type mismatch, service parameter length is
too short

0609 0011 The sub-index does not exist

0609 0030 Beyond the value range of the parameter (when

writing access)
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0609 0031 Write parameter value too large

0609 0032 Write parameter value too small

0609 0036 The maximum is less than the minimum

0800 0000 General error

0800 0020 Data cannot be transferred or saved to the
application

0800 0021 Data cannot be transferred or saved to the

application due to local control

0800 0022 Data cannot be transferred or saved to the

application due to the current device state

0800 0023 Object dictionaries generate errors dynamically or
object dictionaries do not exist (for example, object
dictionaries are generated from files, but errors are

generated due to file corruption)

5. Emergency Object

An emergency message is triggered by a fatal error that occurs
within the device and is sent to other devices with the highest priority by
the relevant application device. It is suitable for interrupt type error
warning signals.

An emergency message consists of 8 bytes in the following format:

sender —receiver (S)
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COB-ID Byte0-1 Byte2 Byte3-7

Error register Manufacturer

0x080+Node_ID | Error code Object (0 x1001) | specific error area

The hexadecimal emergency error code is shown in Table 3-5 below.
The "XX' section of the emergency error code is defined by the
corresponding device subprotocol.

Table 3-5 Emergency error codes (hexadecimal)

Emergency error code Code function description
00xx Error Reset or No Error
10xx Generic Error
20xx Current
21xX Current, device input side
22XX Current, inside the device
23XX Current, device output side
30xx Voltage
31xx Mains voltage
32XX Voltage inside the device
33xX Output voltage
40xx Temperature
41xX Ambient temperature
42XX Device temperature
50xx Device hardware
60Xx Device software
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61xx Internal software

62XX User software

63xX Data set

70xX Additional modules

80xx Monitoring

81xx communication

8110 CAN overrun

8120 Error Passive

8130 Life Guard Error or Heartbeat Error

Or Heartbeat Error

8140 Recovered from Bus-Off
82xx Protocol Error
8210 PDO no processed Due to length error

Due to length error

8220 Length exceed
90xx External error
FOxx Additional functions
FFxx Device specific

In the device's object dictionary (index 0x1001), Table 3-6 describes
the bit definition of the Error Register. The device can map internal errors
to this status byte and can quickly view the current error.

Table 3-6:8-bit error register bit definition
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Bit Error type

Generic

Current

\oltage

Temperature

Communication

Device profile specific

Reserved (=0)

N O O B WO N | O

Manufacturer specific

Manufacturer specific error areas may contain additional error

information related to the device.

6. Process data object PDO

PDO objects are used to transmit real-time data. PDO objects adopt
the producer-consumer pattern. Data is passed from one producer to
multiple consumers. Data transfer is limited to 1-8 bytes (for example: a
PDO can transfer up to 64 digital I/O values, or four 16-bit AD
values).There are no additional protocol requirements for PDO
communications. There are two types of PDO usage: data sending and
data receiving. They are distinguished by TPDO and RPDO;

RPDO communication parameter index =1400h+RPDO number -1

TPDO communication parameter index =1800h+TPDO number -1

RPDO mapping parameter index =1600h+RPDO number -1

TPDO mapping parameter index =1A00+TPDO number -1
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PDO transmission mode:

Synchronous transmission: Synchronous transmission (by receiving
synchronous objects to achieve synchronization), synchronous
transmission can be divided into non-periodic and periodic transmission.
Aperiodic transports are pre-triggered by remote frames or by
object-specific events specified in the device subprotocol. The cycle
transmission is realized by receiving synchronization object (SYNC),
which can be triggered by 1~240 synchronization objects.

Asynchronous transmission: Asynchronous transmission (triggered
by a specific event) can be triggered in two ways: the first is by sending a
remote frame with the same COB-ID as PDO to trigger the sending of
PDO, and the second is triggered by an object specific event specified in
the device subprotocol (for example, timing transmission, data change
transmission, etc.).

The PDO communication parameter sub-02H is the transport type of
PDO, which defines the method to trigger the TPDO transport or process

the received RPDO index, as shown in the table:

Type Synchronous Asynchronous | Only RTR
Cycle Acyclic

0 X

1~240 X
241~251 Save

252 X X

253 X X
254, 255 X
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