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Foreword

Thank you for choosing Megmeet MV800 Platform Drive Communication Options.

The personnel responsible for installing and operating the options must undergo professional electrical
training and safety training, be qualified through examinations, be adequately familiarized with the
installation, commissioning, operation, and maintenance procedures and requirements of the product,
and be able to prevent various emergency situations.

Before installing, removing, and operating the options, please carefully and thoroughly read the safety
precaution sections of this manual and the drive user manual to ensure safe operation.

Any injuries or equipment damage caused by the user's failure to comply with the safety precautions
stated in this manual and the drive user manual will not be the responsibility of our company.

Megmeet has conducted strict inspections during the manufacturing and packaging of the product. If
any parts are found missing or damaged when unpacking the product, please contact our company or
your supplier for further assistance. Due to our commitment to continuous improvement of our products,
changes may occur to the provided information without prior notice.

Unpacking inspection

When unboxing the product, please make sure to verify the following:

® Check whether any damage occurred to this communication option

Check whether the product is the right one via the bar code label on the PCB;
Check whether the package contents are correct;

Check whether the communication option and its user manual are included in the package;

Contact the supplier immediately if any product damage or wrong models are found, or any of the
package contents is found missing;

Please request the option description document from our company;

® Refer to the environmental specifications for usage.

[tem Specifications
Operational temperature -10 to 50°C
Storage temperature -20 to 60°C
Humidity 5% to 95%

Solar irradiation below 700 W/m? non-condensing,

Other environmental requirements ) ) ] )
non-freezing, no direct exposure to rain, snow, or hail.

Air pressure 70 to 106 kPa




[tem Specifications

Vibration/Shock 5.9 m/s? (0.6g) for sine vibration of 9 to 200 Hz

Safety precautions

A WARNING

« It is required to remove the drive enclosure/cover when installing/removing the option. Make sure
the drive is completely powered off and the internal voltage is safe before installing/removing the
option. Refer to the drive user manual for installing/removing procedures. Failure to comply with this
requirement may result in serious injuries or death.

» When storing the option, make sure to safely place it in a location that is dust-proof, moisture-proof,
free from electric shock, and without mechanical pressure.

+ The expansion option is sensitive to static electricity. Adequate anti-static measures must be taken
during operations to prevent damage to the components.
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Chapter 1 EtherCAT Communication Option

1.1 Overview

Thank you for choosing Megmeet MV810-ECAT02 communication option. This manual provides
information of the product functions, specifications, installation guidelines, basic operations, and
settings, as well as an introduction to the EtherCAT network protocol. To ensure correct installation and
operation of this product, please carefully read this manual and the communication protocol section of
the drive user manual before using this communication option.

This manual serves as a guide for operating the MV810-ECATO2 communication option, and includes
relevant instructions. Detailed information about the EtherCAT protocol is not included herein. If users
would like to learn more about the EtherCAT protocol, please refer to the professional articles or
reference materials.

This communication option is defined as a EtherCAT slave communication option that can be used with
drives supporting EtherCAT communication.

This communication option supports two methods of reading and writing the process variables from the
drive: one through PDO, and the other through SDO for reading and writing the object dictionary defined
by the manufacturer.

1.2 EtherCAT communication option features

(1) Functions

+ EtherCAT COE protocol supported

+ Auto-configuration of the network address
(2) Services

+ PDO and SDO

+ Access to the drive parameters via SDO

+ 100 Mbps full duplex

+ Speed mode and torque mode

+ SM mode, and DC mode with min. 1 ms cycle
+ 4 groups of configurable PDO

(3) EtherCAT synchronous cycle

ltem Value

8 ms

Synchronous cycle
4ms




2ms

1ms

(4) Communication interface

EtherCAT adopts the standard RJ45 connector. This option offers two RJ45 interfaces that differ in
transmission directions. The interface is shown in Figure 1-1. The IN terminal represents the EtherCAT
input interface and the OUT terminal represents the output interface. The pin definitions of the interface

are shown in Table 1-1.

8 1 8 1
Figure 1-1 RJ45 interface

Table 11 RJ45 interface pin definitions

Pin Name Description

1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 N/C Not connected
5 N/C Not connected
6 RX- Receive Data-
7 N/C Not connected
8 N/C Not connected

(5) Status indicator

This MV810-ECATO02 option has five LED indicators located on the PCBA of the expansion box and in the
communication interface. LED indicators on the PCBA of the expansion box indicate the function status
and the power supply status. The LED indicator of the communication interface indicates the
communication connection status of MV810-ECAT02.

Description of the LED indicators on the PCBA of the expansion box:

LED1 (red) status Description Action

Normal power supply for

No need for actions
ECAT option !

Steady on

No power supply for ECAT |Check whether the ECAT option is properly
option connected to the drive

Off




LED2 (green) status

Description

Action

Off

State machine in Init state

Check whether the ECAT option is properly
connected to the host controller

Quickly flashing

State machine in Pre-OP
state

Check whether the ECAT option is properly
connected to the host controller

Slowly flashing

State machine in Safe-OP
state

Check whether the ECAT option is properly
connected to the host controller

Steady on

State machine in OP state

No need for actions

LED3 (green) status

Description

Action

Normal reading/writing of

Steady on No need for actions
Y function code by the master !
Function code
0.5 s flashin readin /L\J/vritiln error by the Identify the cause by referring to the section
' 9 9 g Y 1.4.6 Function code reading/writing fault
master
LED4 (red) status Description Action
Off Normal No need for actions
C ication ti t
ommunication imeou Check whether the ECAT option is properly
Steady on between the master and the )
) connected to the drive
option
0.5 s flashing Abnormal ESC operation | Contact the manufacturer

Description of the LED i

ndicator of the communication interface:

LED status

Description

Action

Yellow LED flashing

Normal connection, with
data exchange

No need for actions

Green LED steady on

Normal connection

No need for actions

Yellow LED steady on

Normal connection, with no
data exchange

Check whether the communication between the

EtherCAT master and slave is normal

Green LED off

Failure in connection

Check whether the network cable is properly
connected




1.3 Electrical connection

EtherCAT network generally comprises one master station and multiple slave stations. The network can
be structured into a bus type, star type, tree type, or a combination of several types, enabling flexible
device connection and wiring. The bus-type network topology is shown in Figure 1-2.

ECAT MV800-ECAT MV800-ECAT MV800-ECAT
Master Slave 1 Slave 2 Slave N
ouUT IN_[OUT IN_|OUT| IN_[OUT

Figure 1-2 Bus-type network topology

1.4 EtherCAT communication

1.4.1 EtherCAT slave device description file

EtherCAT slave device description file (XML file) is used to configure the master and slave through
reading by the master. The file contains the information necessary for the EtherCAT communication
setting. Megmeet provides an "MV800 ECAT2 CoE V1.00.xml" file for the EtherCAT communication
option.

1.4.2 Function code setting

When using the MV810-ECAT02 to operate the MV800 drive, users need to set the operation command
channel and the frequency source of the MV800 drive to the bus communication card, as shown in the
following table.

Drive parameter Value Function description
P02.02 2 Set the operation command channel to communication control
P02.03 3 Set the communication command channel to EtherCAT
P02.05 8 Set the main frequency source to EtherCAT

10



1.4.3 PDO data mapping

MV810-ECATO2 communication option adopts the following PDO mapping by default (the maximal
number of configurable data for 0x1600 and 0xTAQQ is 10):

Control Target Target Target
RxPDO o )
(0x1600) word Position Velocity Torque

(0x6040) (0x210B) (0x210D) (0x210C)

B Positi

TXPDO Stf)trtjs Error code frg: tZLrJ1tc S UrtrZLrﬁ ?ourtqpu; oItL;Sge act OZ:U(;T e

w uency u u v ual valu
0x1A00 O0x603F
(0x ) (0x6047) (0x ) (0x2202) | (0x2200) | (0x2203) | (0x2204) | (0x220A)

1.4.4 PDO data description

PDO enables real-time reading and modification of the drive data by the master, as well as the cyclic
data exchange between the master and the drive. The PDO data description of the MV810-ECAT02
option is shown in the following table. For more detailed information, please refer to the XML file of the

device.

RxPDO (sent by the master, and received by the slave):

Index/ o . '
Sub-index Indication Description Value range Access rights
Bit0: Forward running | O: Disabled; 1: Enabled
Bit1: Reverse running | 0: Disabled; 1: Enabled
Bit2: Forward JOG 0: Disabled: 1: Enabled
Bit3: Reverse JOG 0: Disabled: 1: Enabled
6040h/0 Control word Read/Write
Bit4: Stop 0: Disabled: 1: Enabled
Bit5: Coast to stop 0: Disabled: 1: Enabled
Bité: Fault reset 0: Disabled; 1: Enabled
Bit7: Emergency stop | 0O: Disabled; 1: Enabled
Drive t 0.0 to 300.0%
2100h/0 Ve 1oraue 1 ynit. 0.1% O oTIY Read/Write
upper limit (corresponding to 0 to 3000)
Braking torque ) )
2101h/0 o Unit: 0.1% 0.0 to 300.0% Read/Write
upper limit
FWD fi 0.00 to 599.00 H
2102h/0 FEAUENCY 1 Unit: 0.01 Hz 0577 Pu Read/Write
upper limit (corresponding to 0 to 59900)

11



Index/

Sub-index Indication Description Value range Access rights
REV f
2103h/0 rEAUCNSY | Unit: 0.01 Hz 0.00 to 599.00 Hz Read/Write
upper limit
Voltage reference ) )
2104h/0 ) Unit: 1V 0 to 1000 V Read/Write
(V/F separation)
Bit0: DO1 terminal 0: Disabled: 1: Enabled
Bit1: DO2 terminal 0: Disabled: 1: Enabled
2105h/0 DO Read/Write
Bit2: DO3 terminal 0: Disabled: 1: Enabled
Bit3: RO terminal 0: Disabled: 1: Enabled
0.00 to 100.00%
2106h/0 AO1 Unit: 0.01% Read/Write
/ ! 0 (corresponding to 0 to 10000) fwi
0.000 to 50.000 kHz
2107h/0 HDO1 Unit: 0.001 kH Read/Write
/ ! z (corresponding to 0 to 50000) al
2108h/0 HDO2 Unit: 0.001 kHz 0.000 to 50.000 kHz Read/Write
PID reference -100.0 to 100.0%
2109h/0 value Unit: 0.1% (corresponding to -1000 to Read/Write
1000)
PID feedback
210Ah/0 Veaelue 9 Unit: 0.1% -100.0 to 100.0% Read/Write
210Bh/0 | Position reference | Null Null Read/Write
210Ch/0 | Torque reference | Unit: 0.1% -300.0 to 300.0% Read/Write
F
210Dh/0 rEAUENCY | Unit: 0.01 Hz 0.00 to 599.00 Hz Read/Write
reference
TxPDO (sent by the slave, and received by the master):
Ind A
Sug—iii(i/ex Indication Description Value range ricgc:tsss
BitO: Forward running 0: Disabled: 1: Enabled
Bit1: Reverse running 0: Disabled: 1: Enabled
Bit2: Stop 0: Disabled; 1: Enabled Read
604100 | Status word ed
Bit3: Fault 0: Disabled: 1: Enabled only
Bit4: Power failure 0: Disabled: 1: Enabled
Bit5: Ready status 0: Not ready; 1: Ready

12




et Indication Description Value range Access
Sub-index o 9 rights
Bit6: Motor number 0: Motor 1; 1: Motor 2
Bit7: Motor type 0: Asynchronous motor;
1: Synchronous motor
Bit8: Overload pre-alarm | 0: Disabled; 1: Enabled
Bit9 to Bit10: Control mode | 0: Keypad; 1: Terminal;
2: Communication
0.0to 6553.5 A Read
2200h/0 Output current [ Unit: 0.1 A
/ utput e ! (corresponding to 0 to 65535) only
Read
2201h/0 | Output voltage | Unit: 1V 0 to 65535 V O‘:l’y
Output 0.00 to 599.00 H Read
2202h/0 Lty Unit: 0.01 Hz 0 >77oo e ed
frequency (corresponding to 0 to 59900) only
-300.0 to 300.0% Read
2203h/0 Output torque |Unit: 0.1% (corresponding to -3000 to onl
3000) Y
) Read
2204h/0 Bus voltage | Unit: 0.1V 0.0to 6553.5V only
BitO: DI1 terminal 0: Disabled: 1: Enabled
Bit1: DI2 terminal 0: Disabled; 1: Enabled Read
2205h/0 Dl state 1
Bit2: DI3 terminal 0: Disabled; 1: Enabled only
Bit3: DI4 terminal 0: Disabled: 1: Enabled
Bit0: DI5 terminal 0: Disabled; 1: Enabled
Bit1: DI6 terminal 0: Disabled:; 1: Enabled Read
2206h/0 Dl state 2
Bit2: DI7 terminal 0: Disabled: 1: Enabled only
Bit3: DI8 terminal 0: Disabled: 1: Enabled
Bit0: DOT terminal 0: Disabled; 1: Enabled
Bit1: DO2 terminal 0: Disabled:; 1: Enabled Read
2207h/0 DO state
Bit2: DO3 terminal 0: Disabled; 1: Enabled only
Bit3: RO terminal 0: Disabled: 1: Enabled
-300.0 to 300.0% Read
2208h/0 Motor power | Unit: 0.1% (corresponding to -3000 to only

3000)

13




Index/
Sub-index

Indication

Description

Value range

Access
rights

2209h/0

Power output

Unit: 0.1 kW

0.0 to 6553.5 kW
(corresponding to 0 to 65535)

Read
only

220Ah/0

Position actual
value

Null

Null

Read
only

603Fh/0

Error code

For detailed information,
please refer to MV/870
High-Performance Vector
Control Drive User Manual

0: No error generated

1: Overcurrent during
acceleration (OC1)

2: Overcurrent during
deceleration (OC2)

3: Overcurrent during
operation at constant speed
(0C3)

4: Overvoltage during
acceleration (OV1)

5: Overvoltage during
deceleration (OV2)

6: Overvoltage during
operation at constant speed
(0ov3)

7: Undervoltage fault (Uv)
8: Input phase loss (SPI)
9: Output phase loss (SPO)

10: Power module protection
(drv)

11: Inverter overheat (OH1)

12: Rectifier bridge overheat
(OH2)

13: AC drive overload (OL1)
14: Motor overload (OL2)
15: External fault (EF)

16: EEPROM read/write fault
(EEP)

17: 485 communication error
(CE)

18: EtherCAT communication

Read
only

14




Index/
Sub-index

Indication

Description

Value range

Access
rights

timeout (E-CAt)

19: Current detection error
(ItE)

20: CANopen communication
timeout (E-CAN)

21: PID feedback loss (FbL)
22: Reserved

23: Braking resistor
overcurrent (brOC)

24: Auto-tuning fault (tUN)
25: Reserved

26: Profinet communication
timeout (E-Pn)

27:1/0 card communication
timeout (E-lo)

28: Modbus TCP
communication timeout
(E-TCP)

29 to 32: Reserved

33: Short-to-ground fault
(GdF)

34: Speed deviation fault
(dEv)

35 to 38: Reserved
39: Motor overheat (OH3)
40: Reserved

41: 24 V power supply
overload (240L)

42 to 45: Reserved

46: Board-level
communication error (bCE)

47: Reserved
48: BootLoader failure (bLt)

49: Power board software
version mismatching (vVEr)

15




ey Indication Description Value range Access
Sub-index o 9 rights

50: Parameter upload and
download timeout (UPdnE)

51: Al current input
overcurrent (AIOC)

52: Reserved
53: Fan locked-rotor (FAn)
54: Pre-overload (POLT)

55:1/0 card 24 V overload
(I0-0L)

1.4.5 SDO data description

EtherCAT mailbox data SDO is used to transmit non-cyclic data, including those of communication
parameter settings, drive function code parameter settings, etc. This option enables function code
reading/writing via SDO communication. The drive function code group (POO to P98) is mapped to the
section (0x2000 to 0x2062) in the EtherCAT object dictionary, with an addition of 1 to the number on the
last digit of each function code to form its sub-index in the dictionary. For example:

Drive function code P02.05 is mapped to the main index 0x2002 in the object dictionary, with the
sub-index 0x06;

Drive function code P03.07 is mapped to the main index 0x2003 in the object dictionary, with the
sub-index 0x08.

1.4.6 Function code reading/writing fault

The object dictionary of the index 0x2064 indicates the fault of drive function code reading/writing by
EtherCAT master station: the data corresponding to the sub-index 1 indicate the fault code, with high 8
bits indicating a writing error and low 8 bits indicating a reading error. The data corresponding to the
sub-index 2 indicate the index of the function code with reading/writing errors. For example, 0x0200
indicates that there is an error of reading/writing the function code P02.00. Types of fault codes are
shown below:

Fault Fault code
Wrong password OxF1
Index for operation does not exist OxF4

16



Invalid parameter OxF5
Parameter read only OxFé6
System lock OxF7
EEPROM performing storage OxF8

1.5 Communication example of Beckhoff PLC controlling MV800

The following is the demonstration of MV800 configuration process, taking Beckhoff CX2030 master as
an example.

1.5.1 Create new project

Open TwinCAT software, click "New" and "“Project”, choose "TwinCAT XAE Project (XML format)", edit
“"Name" and “Location”, and click "OK".

@ start Page - TcXaeShell

File Edit View Project  Debug TwinCAT  TwinSAFE PLC Team
New * | &3 Project .. Ctrl+Shift+M
Open P |y File .. Ctrl+N

17



X

New Project
» Recert e — S :
Pl — — .
Installed F TwinCAT XAE Projec L format) TwinCAT Pro Type. TwinCAT Frajects
[ winCAl Projects Tw'\r;_CATX._AE System Manager
TwinCAT PLC Configuration

b TwinCAT Measuemen|
TcXaeShell Solution

Not finding what you are looking for?
Open Visual Studio Installer

Name: CX2030

Location: [DAMYBOUWLL test -1 | Browse...

Solution name:  €x2030 Create directery for solution
[ "] Add to Source Control

_Cancel |

1.5.2 Scan Beckhoff PLC

(1) Double click "SYSTEM" on the left project bar.

v
- d | )"E
Search Solution Explorer (Ctrl+;)

2 Solution ‘CX2030' (1 project)
4 o1 CX2030
4 (] SYSTEM
¥ License

Solution Explorer

@ B -

(2) Click "Choose Target..." in the pop-up window.
General Settings Additional Files

TwinCAT System Manager Choose Target...

v3.1 (Build 4303)

Version

Engineering  v3.1 (Build 4023.119)
v3.1 (Build 4024)

Target v3.1 (Build 4024) Local

Project v3.1 (Build 4023.119) [ ]Pin Version

18



(3) Choose "Search (Ethernet)...", and click "Broadcast Search” to scan the PLC master.

Choose Target System

X
oK |

Cancel

Search (Ethernet)

% 1! Add Route Dialog x

Enter Host Name / 1P | U Refresh Status Eroadcast Search

Host Name  Connected  Address AMS Netld  TwinCAT  OSVersion  Fingerprint Comment

(4) When the scanning finishes (as shown in the following image), choose "IP Address” and click “"Add
Route".

CSPRETT AL > g100AL -
B | Add Route Dialog X I
Enter Host Name / |P: | ‘ Refresh Status Broadcast Search

Host Name Connected  Address AMS Netld TwinCAT  0S Version  Fingerprint

Route Name (Target) CX-EEBBF2 Route Name {Remote) B10FAQ12305035 I
Amshletld: 58810224271 Target Route Remate Route

Transport Type TCP_IP v O Project O None  Server
(®) Static (®) Static

Address Info; 169.264.1063.63 @ity e
() Host Name | (® 1P Address I
Connection Timeout (s) 4 =] [w]Advanced Settings [ ] Unidirectional
R

Max Fragment Size (kByte)

Close

19



(5) Enter the password (password set as 1 by default for Beckhoff PLC), and click "OK".

B | Add Remote Route o

[Jsecure ADS  (TwinCAT 3.1 »= 4024)

Remote User Credentials

e ‘Adm\mstraior ‘ I Password " | I

[ ] TwinCAT 2 x Password Format

oK Cancel

(6) The "x" symbol as shown in the following image indicates a successful connection with the PLC. Then

choose "“Close".
: B | Add Route Dialog X !
1 | Erter Host Name / 1P: | | Refresh Status Broadcast Search
Host Name | Connected | Address AMS Netld TwinCAT  OS Yersion  Fingerprint

Route Name (Target) CX-BBE6F2 Route Name (Remote) B10FAQ12306055 I
AmsHetld: 58810224211 Target Route Remote Route

Transport Type TCP_IP v O Project (O Hone f Server
(®) Static (®) Static
Address Info 169254 163 68 OTemporaty .

() HostMame (@) IP Address
ConnecinT Meot ) = [v] Advanced Settings [ Unidirectional

]
Max Fragmerit Size (kByte): |0 = Add Route .

20



(7) Choose the connected PLC device, and click "OK".

—

Choose Target System X

28 <local> {10.2.94.1831.1) oK

Cancel

Search (Ethernet)..

Search (Fieldbus)

[ ]setas Default

Connection Timeout (5] |:; s ]

(8) Click "Yes" in the pop-up window.

TkaeShell
n

2 Active solution platform “IwinCAl I (x54)" diffors from new
lagel plallonn TamCAT RT (=8R)"

I Change solution platform? I

Yes No

(9) When the PLC model shows on the status bar, it indicates that the communication between the PC
and the PLC has been successfully established.

TwinCAT  TwinSAFE  PLC  Team Tools Scopc  Window
vl Release ~  TwinCAT RT (x86) ~  PAttach.. -

0|7 & | oeuso | (X-5866F2 -

1.5.3 Add a PLC project

(1) Right-click "PLC" as shown in the following image, and choose "Add new project...".

21



mSoiuliun ‘CX2030" (1 project)

4 gl ox2030
4 (@l svSTEM
¥ License
b @ Real-Time
& Tasks
sfs Routes

25 Type System
TcCOM Objects
MOTION

11 Add new project... Ins
*  Add existing project... Shift+Alt+A

S S—

(2) Choose "Standard PLC Project”, edit “Name" and “Location”, and click "Add".

|New Praject - €x2030

4 Installed Sort by: | Defoult -] i [E] Seorch ()
Plc Templates B stondora P Projec TRy | Type: Pic Templates
. Freates a new TwinCAT PLC project
Trpty PLC Project P Templates  tontaining a task and a program.

Marme: PLC_Program
[DAMVBOO\PLC tes\CX2030\CX2030\ -]

Lacation: Browse...

(3) Compile user's PLC program in "MAIN (PRG)".
4 @rc
4 PLC_Program
4 Eﬂ PLC_Program Project
[ External Types
P [ References
[ DUTs
[J GVLs
4 [ POUs
1] MAIN (PRG)
|1 VISUs
b Gh PicTask (PlcTask)
O§ PLC Program Instance

[T SAFETY

22



(4) Click "Build" as shown in the following image to start PLC programming.

i0-0| 8- 4y sud 1
- Build 4024.0 (Loade Rebuild
—— Check all objects
Solution Explorer Clean
CoOfE-|T Add v
Search Solution Explorer| . b
Add Solution to Source Control... i
&1 Solution 'CX2030 i
4 gl o030 Export to ZIP ,
4 ([ SYSTEM Import from ZIP <
¥ License | [ Export PLCopenXML.. 2
b @ Real-Tin [ Import PLCopenXML...
4 %Tasks
[& PlcTa X Delete Del
:ﬁ: Routes Save as library .. S
2la Type Sy ; : K
TeCOM Save as library and install ...
MOTION | ¢ Open Folder in File Explorer... T]
4 PLC ) :
4 O PLC Pro & Properties NP Alt+Enter
4 5 PLC Program Project o //Speedcmd :-

1.5.4 Scan the drive slave and configure PDO parameters

Before scanning the slave, it is required to copy the MV800 EtherCAT XML file into the TwinCAT
installation directory.

® TwinCAT2 directory: TWinCAT\IO\EtherCAT
® TwinCAT3 directory: TwinCAT\3.1\config\lO\EtherCAT

Right-click "Devices", and choose "Scan”.
4

‘0 Add new project... Ins
‘0 Add existing project...  Shift+Alt+A
Add New Folder...
p
boof Export EAP Config File
I SAFET % Scan
E C++
ANAL Paste Cul+Vv
4 & 1/0 Paste with Links
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Click "OK".

lXaeshell x

I1IMNT: Mot all types of devices can be found automatically

Click "Yes".

TcXaeShell

o Scan for boxes

When the scanning finishes, double click the parameter in “TxPDO Mapping 1" and “"RxPDO Mapping 1",
taking “Control Word" as an example, as shown in the following image.

4 [ Box 1 (MV800_ECAT CoE 2.0)
4 TxPDO Mapping1
¥ Status Word
Error Code
OutputFrequency
OutputCurrent
Output Torque
BusVoltage
Position Actual Value
4 [ RxPDO Mapping 1
- PositionSet
B~ FrequencySet
& TorqueSet

VLB R E.E.
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Establish the link between the MV800 drive PDO parameters and the PLC variables in the pop-up

window.

B | Attach Variable Control Word (Output)

Search:

i PLC
PLC_Program
PLC_Program Instance

[ MAIN N_Cirword

s MAIN Ciiword = QB 3846160, UINT [2.0]

-Er MAIN SpeedCmd > QB 384618.0, UINT [2.0]
E- MAIN TogureCmd = QB 3846200, UINT [2.0]

- B MAIN ModeSET > QB 3846220, UINT [2.0]

& MAIN N Citword(1] > GB 8647800,

UINT [2 0f

B MAIN N_Ctrword[2] > QB 584732.0,
B MAIN N_Ctrword[3] > QB 3847340,

E- MAIN N_Cirword|d] > QB 3847360,
B MAIN N_Ctrword(s] > (B 584738.0,
B MAIN N_Ctrword|6] > QB 3847400,

E- MAIN N_Cirword|7] = QB 3847420,
- B MAIN N_Cirw/ord|8] > QB 3847440,
B MAIN N_Ciiword[9] = QB 3847460,

[ MAIN.N_SpeedCmd

E- MAIN N_SpeedCmd[2]
B MAIN.N_SpeedCmd[3]
B MAIN.N_SpeedCrd[4]

B MAIN.N_SpeedCmd[6]
e MAIN.N_SpeedCmd[7]
E- MAIN N_SpeedCmd[8]

UINT [2.0]
UINT [2.0]
UINT [2.0]
UINT [2.0]
UINT [2.0]
UINT [2.0]
UINT [2.0]
UINT [2.0]

B MAIN N_Cirw/ord[10] = QOB 384748 0 UINT [2 0]

B MAIN.N_SpeedCrd[1] = QB 3347500, UINT [2.0]
> QB 3847520, UINT[2.0]
> QB 384754.0. UINT [2.0]
> QB 384756.0, UINT [2.0]
B MAIN N_SpeedCmd[B] > QB 384768.0. UINT [2.0]
> QB 384760.0. UINT [2.0]
> QB 384762.0, UINT [2.0]
> QB 3847640, UINT[2.0]

>< '
Show Variables

Only Unused
[ ] Exclude disabled

Exclude other Devices
Exclude same Image
[m] Shaw Tooltips

[ ]50rt by Address

[ ] show variable Groups
[m] Collapse last Level

Shaow Wariable Types
[ ] Matching Type
Matching Size

[ ]Al Types
Array Mode

Offsets I

[ ] Continuous
[ ] Show Dialog

Yariable Name | Comment

! Hand over

[ [ Take over

1.5.5 Download PLC program

Click "Activate Configuration”.
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Click "OK".

| TcXacShell bl |
CX2020

Activate Configuration
(Old Contigurations will be overwritten!)

TeXaeShell X
o Restart TwinCAT System in Run Mode

& o |

Click the Login button as shown in the following image to finish the download of the PLC program.

AL

PLC Program r
1 ]| |
| |
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Chapter 2 PROFINET Communication Option

2.1 Overview

Thank you for choosing Megmeet Profinet02 communication option. This manual provides information
of the product functions, specifications, installation guidelines, basic operations, and settings, as well as
an introduction to the network protocol. To ensure correct installation and operation of this product,
please carefully read this manual and the communication protocol section of the drive user manual
before using this communication option.

This manual serves as a guide for operating the PROFINET communication option and includes relevant
instructions. Detailed information about the PROFINET protocol is not included herein. If users would like
to learn more about the PROFINET protocol, please refer to the professional articles or reference
materials.

This communication option is defined as a PROFINET slave communication option that can be used with
drives supporting PROFINET communication.

This communication option supports linear bus topology and star-type topology.

This communication option supports 32 I/O, facilitating the operations of reading/writing drive process
variables, reading drive state variables, and reading/writing drive function codes.

2.2 PROFINET communication option features

(1) Functions

+ Supporting Profinet protocol and Profinet I/O device

+ Two PROFINET I/O terminals supporting 100 M full duplex operation
« Linear bus topology and star-type topology

(2) Communication type

+ Standard Ethernet channel: this channel is a non-real-time communication channel using TCP/IP
protocol, applied mainly for the device parameterization, configuration, and diagnosis data reading.

+ Real-time communication channel (RT): RT channel performs real-time communication via optimized
communication channels, the priority of which is higher than that of TCP (UDP) / IP. It ensures data
transmission between the stations in the same network within a defined time interval, which is strict
in time requirement. The bus cycle reaches the millisecond level. This channel is used for transmitting
process data, alarm data, etc.

(3) Communication interface

Profinet adopts the standard RJ45 connector. This option offers two RJ45 interfaces that do not differ in
transmission directions and can be used interchangeably. The interface is shown in Figure 2-1, and the
description is shown in Table 2-1.
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it

8 1 8 1

Figure 2-1 Two standard RJ45 interfaces

Table 2-1 RJ45 interface pin definitions

Pin Name Description

1 TX+ Transmit Data+
2 TX- Transmit Data
3 RX+ Receive Data+
4 N/C Not connected
5 N/C Not connected
6 RX- Receive Data-
7 N/C Not connected
8 N/C Not connected

(4) Status indicator

This MV810-PNETO02 option has LED indicators arranged at 3 locations: LED4 and LED5 on the light guide
columns of the expansion box; LED1, LED2, and LED3 on the PCB; communication port LEDs. The LED
description is shown below.

Protocol stack LED description:

Protocol stack LED Color Status Function description
PROFINET diagnostic alarm with maintenance
Steady on )
required or demanded.
LED2 Red
oOff No PROFINET diagnostic alarm with maintenance
required or demanded pending.
Off PROFINET chip has not started correctly.
LED3 Green Flashing PROFINET chip is waiting for the synchronization of
the host CPU (hardware start is complete).
Steady on | PROFINET chip has started correctly.
Steady on | PROFINET diagnosis exists.
LED4 Red
Off No PROFINET diagnosis
LED5 Red Steady on | No valid connection
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Protocol stack LED Color Status Function description
. Ready for connection; no communication with the
Flashing
PROFINET I/O controller.
Off The PROFINET 1/O controller has an active
communication link to this PROFINET 1/O device.
Communication port LED description:
LED status Description Action

Green light on

Normal connection

No need for actions

Green light off

No connection

Check cable connection

Yellow light flashing

Normal data communication

No need for actions

Yellow light steady

on or off

No data communication

Check if there is communication
between the master and the slave.

2.3 PROFINET network connection

PROFINET adopts the standard RJ45 connector. The network can be structured in linear or star type

topology. The electrical wiring is shown in Figure 2-2 and Figure 2-3.

The applicable network cable types for electrical wiring include CAT5, CAT5e, and CATé. It is required to
use high-quality national-standard cables when the communication distance is over 50 m.

Slave 1

Slave 2

Master

RJ45 ‘ ’ RJ45 RJ45 ‘ ‘ RJ45

Note:

Slave n

RJ45 ‘ ‘ RJ45

Figure 2-2 Electrical wiring in linear type topology

A PROFINET exchange should be provided by the user for star type network topology.
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Master

Slave 1 Slave 2

Slave n

RJ45 ‘ ‘ RJ45 RJ45 ‘ ‘ RJ45

RJ45 ‘ | RJ45

Exchange

Figure 2-3  Electrical wiring in star type topology

2.4 Communication

2.41 Message format

Structure of RT frame (non-synchronous) is shown in Table 2-2.

Table 2-2 RT frame structure

Data | Ethernet VLAN Ethernet | Frame | RT user Cycle Data | Transmission FCS
head | type type |identifier data counter | status status
36 t0 1440
2-byte | 2-byte | 2-byte | 2-byte b\c/)tes 2-byte | 1-byte 1-byte 4-byte
0x8100 0x8892
VLAN identifier APDU status
Data head
1-byte 6-byte destination MAC
7-byte preamble y- ) 6-byte source MAC address v natl
synchronization address

2.4.2 PROFINET I/O communication

This PROFINET communication option enables 16-word input/output. The message format for data
transmission with the drive is shown in Fig. 2-4.

30




Station |

Parameter !
leUMber iy  identification —p-le———— Process dato (PZD) ——————
! (PKW) IFixed zone N
| < >l Free distribution zone >
| 1 1
| . . | | .
| | | | | | | |
| | | | CW | PZD2| PZD3 | | PZD12
SN | PKW1 | PKW?2 | PKW3 | SW | PZD2| PZD3 | “ | pzDI2
| | | 1 | | 1 1

Figure 2-4 Message structure

The 32 1/0 explained above facilitate the reference parameter setting and the status value detection of
the drive, as well as sending the control command, inspecting the operational status, and
reading/writing the function code parameters of the drive. Detailed information of these operations are
provided below.

SN: Dedicated to the PN-485 conversion. For details, refer to Section 2.5.
Parameter area:
PKW1: Parameter identification
PKW?2: Array index
PKW3: Parameter value
Process data:
CW: Control word (from the master to the slave, refer to Table 2-4)
SW: Status word (from the slave to the master, refer to Table 2-6)
PZD: Process data (designated by the user)

(The reference value is the output from the master to the slave, and the actual value is the input from
the slave to the master)

PZD area (process data area): This area is designed to control and inspect the drive. The PZD received
from the master and the slave is processed with the highest priority. The priority for processing PZD is
higher than that for processing PKW. Only the latest valid data on the interface would be transmitted.

Control word (CW) and status word (SW):

Control word provides the basic method for the fieldbus system to control the drive device, which is sent
by the fieldbus master station to the drive device, with the adaptor module functioning as the gateway.
The drive device reacts on the basis of the bit code information in the control word, and sends the
feedback information of status to the master via the status word.

Reference value: the drive device can receive control information via multiple channels, including analog
input, digital input, drive control panel, and communication modules (for example, RS485, CH-PAO1
adaptor module, etc.). To control the drive device via PROFINET, it is necessary to set the communication
module as the controller of the drive device.

Actual value: actual value is a 16-bit word including the operational information of the drive device. The
monitoring function is defined by the drive parameters. The conversion ratio of the integer of the actual
value sent to the master differs among the functions. Refer to the drive user manual for more
information.
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Note:

The drive device always checks the bytes of the control word and the reference value.

SN station number (master to drive)

The SN station number area is defined by one word. The low byte (Byte0): Target station number (the
drive station number visited by the PN master). The high byte (Bytel): Source station number (the drive
station number with a PN option).

SN station number (drive to master)

The SN station number area is defined by one word. The low byte (Byte0): Target station number (the

drive station number with a PN option). The high byte (Bytel): Source station number (the drive station
number visited by the PN master).

PKW area

PKW area (parameter identification mark PKW1 - data area): PKW area describes the processing method
of the parameter identification interface. PKW interface is defined as a mechanism instead of a physical
interface. It determines the parameter transmission method between two communication partners,
including parameter reading/writing.

Parameter
identification (PKW)

T T T T
PKWI | PKW2 | Pkw3 | SW | PZD2 \

—®  Process data

| SW | PZD2
T
parameter | Parameter
address | value
1

Command
word

Figure 2-5 Parameter identification area

In cyclic communication, PKW area is composed of four 16-bit words. Definition of each word is shown in
the table below:

First word PKW1 (16-bit)

Bit 15 to 00 Command word or response Oto7

Second word PKW2 (16-bit)

Bit 15 to 00 Basic parameter address 0 to 247

Third word PKW3 (16-bit)

Bit 15 to 00 Error code of the parameter value or returned value 00

Note:

If the master requests a parameter value, the values in the message PKW3/PKW4 sent by the master to
the drive will be invalidated.

Task request and response: when transmitting data to the slave, the master uses the request number,
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and the slave uses the response number as the positive or negative confirmation.

Table 2-3 Definition of task identification mark PKW1

Request (master to slave)

Request Function
0 No task
3 Read a parameter
6 Modify a parameter value (single word) [Modification of both RAM and EEPROM]
7 Modify a parameter value (single word) [Modification of RAM only]
Table 2-4  Definition of response identification mark PKW1
Response number (slave to master)
Confirmation number Function
0 No response
3 Read a parameter
6 Modify a parameter value (single word) [Modification of both RAM and
EEPROM]
7 Modify a parameter value (single word) [Modification of RAM only]
0x83
0x86 Response error
0x87
Table 2-5 Definition of task identification mark PKW3
Request (master to slave)
Request Function
Read Number of parameters to be read (1 by default)
Write Modify a parameter value

Table 2-6 Definition of response identification mark PKW3

Response number (slave to master)

Command Function

Read Response of a parameter value, or response error
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Response number (slave to master)

Command

Function

Write

Response of 0, or response error

Description of response error

1: Password error

2: Read/Write command error
3: CRC check error

4: Invalid parameter address
5: Invalid parameter value

6: Read-only parameter

7: System locked

8: Saving parameter

PZD area (master to drive)

Control word (CW): The first word in a PZD task message is a drive CW. Table 2-7 describes the CW of
the MV800 series (Byte8: high-byte command word. Byte9: low-byte command word)

Table 2-7 MV800 series CW

Bit Name Value Description
Forward run on 0: Disable; 1: Enable
Reverse run on 0: Disable; 1: Enable
Forward jog 0N 0: Disable. 1: Enable
Reverse jog 0N 0: Disable; 1: Enable

Oto7

Decelerate to stop on 0: Disable; 1: Enable
Coast to stop on 0: Disable; 1: Enable
Fault reset on 0: Disable; 1: Enable
Emergency stop 0N 0: Disable; 1: Enable

Reference value (REF): The second to twelfth words in a PZD task message are the main reference
values (REF). These 11 words (PZD2 to PZD12) serve to write the internal parameters of the drive. The
parameters can be set via the function codes (P43.02 to P43.12). Table 2-5 provides the available
settings of the MV800 series.

Table 2-8 Available settings for the MV800 series

Function code Word

Range

Default

P43.02 PZD2

0: Disable
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Function code | Word Range Default
received |1: Frequency reference (0.00 to P02.10)
pzD3z | 2: Drive torque upper limit reference (0.0 to 300.0% of the motor
P43.03 received rated current) 0
574 3: Brake torque upper limit reference (0.0 to 300.0% of the motor
P43.04 ] rated current) 0
received
4: Torque reference (-300.0 to 300.0% of the motor rated current)
P43.05 PZPSd 5: FWD run frequency reference upper limit (0.00 to P02.10) 0
receive
6: REV run frequency reference upper limit (0.00 to P02.10)
P43.06 PZD6 |7, Voltage reference (V/F separation) (0 to 1000) 0
received
8: Virtual input terminal command (the range of O to OXFF
pzD7 i
P43.07 : corresponding to the range of DI8 to DI1) 0
received | o. Output terminal bus command (output terminal function set to
043,08 PZD8 39: the range of 0 to OxF corresponding to RO, DO3, DO2, and 0
' received Do)
I 10: AOT output reference (0 to 100.0%)
P43.09 received | 1: HDOT output reference (0 to 100.0%) 0
12: HDO2 output reference (0 to 100.0%)
P43.10 PZD10 o 0
. received |15 PID reference (0.0 to 100.0%)
14: PID feedback (0.0 to 100.0%)
PzD11
P43.11 ) 15 to 30: Reserved 0
received
P43.12 PZF)12 0
received

PZD area (drive to master)

Status word (SW): The first word in a PZD response message is a drive SW. The definition of the drive
SW is explained below: (Byte8: high-byte SW. Byte9: low-byte SW)

Table 2-9  MV800 series SW

Bit Name Value Description
Forward running 0N 0: Disable. 1: Enable
Reverse running on 0: Disable. 1: Enable
Oto7 Stop on 0: Disable. 1: Enable
Fault on 0: Disable. 1: Enable
Power failure 0N 0: Disable. 1: Enable
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Bit Name Value Description
Ready state on 0: Disable. 1: Enable
Motor number on 0: Motor 1. 1: Motor 2
Motor type 0N 0: Asynchronous. 1: Synchronous
8 Overload pre-alarm 1 0: Disable. 1: Enable
0 Keypad
9t010 Control mode 1 Terminal
2 Communication

Actual value (ACT): The second to twelfth words in a PZD task message are the main actual words ACT.
These 11 words (PZD13 to PZD23) serve to read the drive internal parameters. The parameters can be
set by the function codes (P43.02 to P43.12).

Table 2-10  MV800 series status value available for reading

Function code Word Range Default
P43.13 PZD2 Transmitted |O: Disable 0
P43 .14 P7ZD3 Transmitted | 1: Freauency reference (0.01 Hz) 0

2: Ramp frequency reference (0.01 Hz)
P43.15 PZD4 Transmitted 0
3: Frequency output (0.01 Hz)
P43.16 PzD5 Transmitted 4: Voltage output (1V) 0
P43.17 PZD6 Transmitted |5: Current output (0.1 A) 0
P4318 | PZD7 Transmitted | &: Bus voltage (0.1V) 0
N o)
P4319 | PZD8 Transmitted | - MOtO" Power (0.1%) 0
8: Reserved
pas.20 PZD9 Transmitted 9: Excitation current (0.1 A) 0
P43.21 PZD10 Transmitted |10: Torque current (0.1 A) 0
P43.22 PZD11 Transmitted | 11: Status word (0 to OxFFFF) 0
12: Fault code (0 to 46)
13: DI1 to DI4 status (0 to OxFFFF)
14: DI5 to DI8 status
P4323 | PZD12 Transmitted |15: DO status (O to OxF) 0
16: All input voltage (0 to 10.00 V)
17: AI2 input voltage (-10.00 V to 10.00 V)
18: HDI input frequency (0 to 50.000 kHz)

36



Function code Word Range Default
19: AO output value (0 to 100.0%)

20: HDO1 output value (0 to 50.000 kHz)
21: HDO2 output value (0 to 50.000 kHz)
22: PID reference (-100.0% to 100.0%)
23: PID feedback (-100.0% to 100.0%)

24: PID deviation (-100.0% to 100.0%)
25: PID output (-100.0% to 100.0%)

2.5 Communication example of Siemens PLC controlling MV800

The following example is based upon a Siemens S7-1500 PLC as the master to demonstrate the
configuration and usage of the MV800 PN communication.

2.51 Hardware connection

The Siemens S7-1500 PLC adopts two network interfaces, one of which serves to connect the computer
for downloading the TIA PORTAL, with the other one for connecting the PN bus communication card of
the drive. After the connection with the network is established, power on the PLC and the drive. The
connection is illustrated below:

MV800
PLC
NET)
P B o
option
NET1 NET2

N

2.5.2 Establish the connection

For application with a PROFINET master, it is required to configure the GSDML file for the slave first. Add
the corresponding slave device into the master system. Consult the agent or the manufacturer for
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acquisition of the GSDML file.

2.5.21 Start a new program

Open the TIA Portal software, start a new program, enter a program name, select a save path, and click
the "Create” button.

- X

Totaily Inteqeated Autom

Create new project

Project name:
Path:
Wersion:
Author:

Comment:

Create

Installed software

Help

Click "Open the project view."

T Shamens - CIsery D003 107V e 00 pr projechipnion —#

Tetally lntegrated Auton

First steps

Project: “pn” was opened successfully. Please select the next step:

S
e . Configure a device
First steps Ty, Write PLC program .
Configure technology
objects
Installed softv
Help l Configure an HMI screen

Open the project view
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2.5.2.2 Install the GSD file

Totally Integrated Automation
e PORTAL

¥ i Ungrouped doviess
» B Security sattings

¥ [ Cross-device fusctians

» 4 Common data

# £ Documentation settings
¥ [ Languages & resources

¥ _4 Version control interface
» " Owline secess

@ Card Reader/USa memary

~ | Detais view

il A2d new devica [ 7 P
& Devices & narworks i

Select the save path for "GSDML-V2.32-MEGMEET-MV800-20230830.xml."

1
1| B i |

Manage general station description files

GSD installed GSD in project
LB [C:\Users\IMOD0310791DesktoplPN
Content of imported path
(] File Version Language Status
D GSDML-V2.32-MEGMEET-MV800-20230830.xml V2.32 English Not yet installed
(<] il (2]
Delete | | Install | Cancel 1
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Select the file, and click the “Install” button.

Manage general station description files

GSD installed GSD in project
Source path: [C:-\UsersIMO003 10791 Desktop P : fie]
Content of imported path
g File Version Language Status
GSDML-V2.32-MEGME ET-MV800-20230830.xml v2.32 English Not yet installed
(<] I B
Delete Install l Cancel }

]
Manage general station description files X

Installation result

1 AL

P instaliation was completed successfully.

| [ e— y - |

After a few seconds, the system prompts "Installation was completed successfully.” Click the "Close”
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button.

2.5.2.3 Configuration

Click the "Devices & networks" button.

s pr n
raject  Edit Wiew ek Online  Options Tool Windews  Help Tatally Integrated Automation
S0 = A=y x9:p: ADELERQ S & LAER x PORTAL

Devicas | Options
3 g —

e v

T3]

b = Ungrouped devices

+ 33 Security settings

* gcrms-dnulm functions
+ &t Common data

F Documentation seftings

* & Languages & resowrces
4 Versiom cantrol intartace
* g Onlinve aecess
* i Card ReaderfUSB mamory

e Datadls viow

Rame
W Add naw deiice -
by Duvices & natwarks

T

In the "Hardware catalog” on the right sidebar, select the PLC model in actual use. For this example,
"1511-1-PN" is used in configuration. Double click the "6ES7 511-1AK02-0ABO" icon.

Note:
The number combination of the icon shall be identical with that on the back of the PLC unit. Otherwise, it
will report an error when downloading the program to the PLC in the following process.

Tutally ln abesd Awrlomation
A FORTAL

g E XX Mg NG EDQ S i ¥ TR .8 =l + " Al
[ Devices | = Tk Optlons
i 2 [l e |12 ESWI i
=
i - =| <$earch> [T
W Al mew device :
h Diavices & natwarks (= e = Il
b Ly Ungrowped devices -
» & Security settings O FIRr
¢ ¥ Cross-thevice functions - [ i 57 1500
» gl Comman data w il orl
+ B Dociamentition settings =
¥ |i§ Lanpuages & resoarces "
v Li Wersian contral interface
¥ [y e access
» [@Card Reader/ USH memary
w | Dtails view
|
Name 3 I3 Toum = —e— W
EORSTI VTSI oy —— =
ereral 3 |imfarmation
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Set the data privacy rights as needed. The following steps of the example are based upon full access
open for all users.

PLC security settings %

Protection of confidential PLC data
Select whether your confidential PLC configuration data is to be protected.

® Protection of
confidential PLC data Protection of confidential PLC configuration data activated:

- Confidential PLC configuration data (e.g. OPC UA certificates) are protected in the TIA Portal
project and during runtime.

- If the PLC must be replaced with a replacement PLC, the password for the protection of
confidential PLC configuration data must elso be assigned for the new PLC.

Protection of confidential PLC configuration data deactivated:
- Confidential PLC configuration data (e.g. OPC UA certificates) are not protected in the TIA
Portal project and during runtime.

- No special password trestment when replacing the substitute PLC

Protects the PLC configuration data from the TIA
Portal project and the PLC.

Password: |Press "Setup” to set the password

Setup

TIA project PLC Configuration
data

ap—

Il Do not show this dialog again | Cancel

42



PLC security settings k3

Mode for PG/PC and HMI communication
Select how the PLC may communicate with PGIPC and HMs.

Only secure PG/PC communication allowed:
e for PGIPC and HM - Communication to PGIPC and HMI with higher security standard
= Mod

communication - Communication to TIA Portal < V17 and HMI systems < W17 is not possible

- Communication performance might be reduced

Legacy and secure PG/PC communication permitted:

- Communication security to PGIPC and HMI according to the options of both communication
partners

- Communication to TIA Portal < W17 and HMI systems = W17 is possible. Higher TIA Portal
versions require a separate activation of the Legacy communication.

- Communication performance might be higher when anly legacy PGIPC communication is
used

[]] onlyallow secure PGIPC and HMI communication

PGIPC and HMI s

Secure

—>

Il Do not show this dialog again «Back | I | | Cancel |
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PLC security settings

PLC access protection
Select how the PLC is to be accessed without password protection.

Full access (no protection):
All users have full access to operations that modify standard project data. No password is
required.

® PLC access protection Read access:
Users have read-only access to PLC configuration data (e.q. hardware configuration, blocks).
Users can also change the PLC operating state (RUN/STOP) and system time.

HMI access:
Only HMI access and access to diagnostics data is possible. This includes read and write access
10 tags.

No access (complete protection):
TIA Portal users and HMI applications will not have access to any functions.

Access level without password: | Full acees: (no protection) m |
Password for full access: | v
[l Do not show this dialog again <Back } Nexts> | Finish | | Cancel
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PLC is now successfully added to the network, as shown below:

Project Ede View  inzen
¥ K save project

Gniine

X =

| Devices | Pant abjects

Optiens  Tock:

Window  Help.

3 0 5 B G ¥ coenine g Go oo

Totally integrated Automation

PORTAL

| Topology view

| Network view  |BY Device

Options

= en
W A86 newdeice
o Devices & netweris
b 8 s m
» i Ungrouped devices.
» 7 Secury serings
b 28 Cross device function:
+ (5l Commondats
» [£3 Documenmation setings
» (@ Languages sresources
» [ version control interlace
» ‘i Oniine sccess
» (89 Cond ReoderusE memory

PLCY
|cruisiti e

4 | | Network overv{« | »

W/ Device
- = 5712000,
» e

g i<]n >

~] Details view
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Double click "MV800PN" to add the slave to the network.
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Double click the slave icon to enter the interface as shown below. Configure the slave in the interface.
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Custom telegram refers to the message customized by the user, and its length is available for
configuration. The default selection is "Custom telegram 32Byte IN/OUT."

Standard telegram refers to the standard message 1.

This example is based upon the selection of “Custom telegram 32Byte IN/OUT." Double click the icon to
add it into the slot.

The display of the content in the red frame indicates that the “Custom telegram 32Byte INJOUT" has
been added to the slot.

46



Project  Edit View Inem Onine Options Tock Windew Melp Totally Integrated Automation

i (Y seve project Kimox nae: M0 EG F coonine of coorioe f W % - 1] [ - PORTAL
Pn 3 Unassigned devices » MIVBOOPN [MVBOOPN) FEX E
|[ Devices | Pant abjects | & Topology view | Networkview | Deviceview || Options est
£k a’ Network overvi « J|F
s s acken| B} Device | Catalog ;}
LB o L} - 571200 sttio Searchx 4
Add new device 2
o om » RO b
e 0 0 |G i
» [ A [cPuSI PN o i i - (@ Module ]
b ostidneis | custom telegram 3260 mjouT 0 1 4
» 7 securmy settings 1
’ e ncvon: o
+ T3 Unsesignad dovise H
» G commondara i s
» [ Decumentation setings " sy H
» [ Languages & resources T L I e tedogenrn B By s30T P
¥ | Version control imeriace. | mrdand selegram 1.4 byse T | femen
¥ gl Online ace i =
O i il e o s
]
H
<] = — @mE ) 5 <[n > j
~ | Details view |9 Properties |4} info 1| 8 Diagnestics &
General )| Crossteferences | Compile B
163 2. [|@)] [ show oil mes: = =
Tame
1 iran Descnpton Gow 1 Enon |wemings [Time
3 | Information
= e

Click "Devices & networks", "Unassigned”, and “"PLC 1 PROFINET interface 1" in sequence to enter the
following interface.
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Configuration is completed.
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2.5.2.4 SetIP address

Set the IP address to ensure that the PLC address, slave address, and the PC address are in the same

network segment.

Set the IP address of the PC to 192.168.1.12.

General

You can get IP setting assigned automatically if your network supoorts
this capability. Oherwise, you need to ask your network adminstrator

for the appropriate IP settings.

(O Obtain an IP address automatically

@ Use the following IP address:
1P address:

Subnet mask:

Default gaeteway:

192.168. 1 .12 |
[(255 . 255 . 255 . 0 |

(@ Use the following DNS server address:

Preferred DNS server:

Alternate DNS server:

[Jvalidate settings upon exit

]
Advanced...

OK Cancel
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Click "Devices & networks", and double click the PLC icon and the network interface. Set the IP address
of PLC t0 192.168.1.5.
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Double click "Devices & networks", click the slave icon, and double click the network interface. Set the
slave address to 192.168.1.6, and uncheck “"Generate PROFINET device name automatically.” Enter the

name "mv800pn."
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2.5.2.5 Compile and download

Click "Save project.” Right click PLC 1, left click "Compile”, "Hardware and software (only changes)” to
compile the project.
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If the compilation error is 0, there is no wrong setting in the previous configuration. Download to

compile.
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Select the option in the red frame as shown below, and click “Start search.”

X
Configured access nodes of “PLC_1"
Device Device type Slot Type Address Subnet
PEL_T CPU1511-1 PN X PMIIE 192.168.15 PMIE_1
Type of the PG/PC interface: | rruiE [~]
PGfPCinterface: [ Resivek POl GBE Family Contraller [=] @@
Connection to interface/suk | [ Praite_1 [+] |@
is | - ®
Compatible devices in target subnet: ' Show all compatible devices [:|
Device Device type Type Address Target device
= - PHIIE Access address =

‘Online status information: D ‘Display only problem reports

| =
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Select PLC in the search result table, and click “Load.”

Configured access nodes of “PLC_1"

Device Device type Slot Type Address Subnet
PEL_T CPU1511-1 PN X PMIIE 192.168.15 PNNE_1
Type of the PG/PC interface:  |§_#HuiE [+
PG/PCinterface: [ Resivek POl GBE Family Contraller [=] @@
C ction to interface/sub [ Frane_t [*]®
1s [-]®
Compatible devices in target subnet: Show all compatible devices [:|
Device Device type Type Address Tai device
PLC_1 CPU 1511-1 PN PN/IE 192.168.1.1 PLC 1
— — PN/IE Access address —
["IFlash LED
| Startsearch |
‘Online status information: D ‘Display only problem reports

[ o ] o
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Follow the steps below.

|®_PHIE

#192.168.1.1 might not be a trustworthy device.

The device uses an unknown, self-signed certificate.

le devices ["-' |
Target device
N RE
If this device is the one you want, it is trusted and you can connect. If this
device is not the one you want, you should abort the connection.
Display canificatas
[_JFlash LED

| Cansider s trusted and m, ! Abart eonnectian
= ————ee—— . b - 6;»wbteu 8 st
Online status information:

D ‘Display only problem reports

load || Cancel
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Configured access nodes of “PLC_1"
Device Device type Slot Type Address Subnet
PEL_T CPU1511-1 PN 11X PMIIE 192.168.15 PNNE_1
Type of the PG/PC interface:
Establish connection to device



Software synchronization before loading to a device T

| The CPU contains changes that cannot be automatically synchronized.
=

Software synchronization
I v PLC

| * ‘Program blocks’
1 Main [0E1]
H * ‘PLC tags'

- Tags

Status  Action

LB 1 synchronization required

] offline/anline comparision

| Continue without synchronization } Cancel

9 Check before loading

Status 1 Target
il & - e
1 T Protection

¥ Stop modules

¥ Device configuration

¥ Software

Certificate configu...

@ 0 0 0

Message Action

Ready for loading. Load ‘PLC_1" [

Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For more
information about industrial security, please visit

htp://www. siemens.com/industrialsecurity

The modules are stopped for downloading to device. l Stop all

Delete and replace system data in target Download to device

Download software to device Consistent download

Password for confidential PLC configuration data protection is cha...
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Click "Finish" to complete the downloading.

0 Status and actions after downloading to device

Status 1 Target Message Action
-15 Q = RLC Downl to device c leted without error. Load ‘Pl
V] b Start modules Start modules after downloading to device. Start m

LC 1

odule

[ Finish I

|

2.5.2.6 Watch

Click "Go online."
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Display of green icons indicates normal PN communication.

iy
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2.6 Integrated PN communication application

A single communication option is capable of controlling up to 5 drives, applicable for extruders, printing,
and packaging machines, as shown below.

Controller

Controller

|
‘ ﬂ*wvsﬂl l l l I
|

RSLES

Previous

PN communication self-defined message can be divided into two types:
General PN communication

This is the traditional communication mode for controllers and PN devices. Each of the drives shall be
equipped with a PN option. The address of the first two bytes in the self-defined message can be empty.
The function code can be set as follows:

P02.02 = 2 (communication control)

P02.03 = 3 (PN communication control)

P02.05 = 8 (frequency reference channel set to PN)
P15.00 ones place = 0 (non PN-to-485 function)

P40.01 = 3.0 s (defined as the expansion card identification timeout; modifiable)
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P43.01 =1 (0 is the standard message 1, and 1 s the self-defined message)

Function codes (P43.02 to P43.12) are used to set the parameters modifiable by the controller.
Function codes (P43.13 to P43.23) are used to set the parameters available for reading by the controller.
PN to 485 (one PN option controlling up to 5 drives)

In this mode, only one drive is installed with the PN option, which can transmit the PLC messages to
other drives through 485. The frame header and tail will be eliminated during transmission, making the
length of the message to 33 bytes. Only self-defined messages are allowed in this mode. PLC uses the
first two bytes (485 station number) of the message to visit the corresponding drive. The function code
setting can be further divided into two types:

(1) 485 master

P02.02 = 2 (communication control)

P02.03 = 3 (PN communication control)

P02.05 = 8 (frequency reference channel set to PN)

P15.00 ones place = 1 (PN-to-485 function enabled)

P15.02 is used to set the local 485 station number.

P40.01 = 3.0s (defined as the expansion card identification timeout; modifiable)

P43.01 = 1 (use self-defined messages only)

Function codes (P43.02 to P43.12) are used to set the parameters modifiable by the controller.

Function codes (P43.13 to P43.23) are used to set the parameters available for reading by the
controller.

(2) 485 slave

P02.02 = 2 (communication control)

P02.03 = 3 (PN communication control)

P02.05 = 8 (frequency reference channel set to PN)

P15.00 ™M =1 (PN-to-485 function enabled)

P15.02 is used to set the local 485 station number.

P40.01 = 3.0s (defined as the expansion card identification timeout; modifiable)

P43.01 = 1 (use self-defined messages only)

Function codes (P43.02 to P43.12) are used to set the parameters modifiable by the controller.

Function codes (P43.13 to P43.23) are used to set the parameters available for reading by the
controller.

Note:

The current baud rate of PN-485 is set to 200k. The time interval between sending the message and
receiving the slave response by the master is less than 5 ms. The master transmits a PN message every
50 ms (this cycle time shall be larger than the total time needed for one time of sending and one time of
response). Due to high frequency of message sending by the controller, it may take several rounds of
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reading and writing before the controller receives the corresponding data and response, which makes
the device applicable only for application with low requirement in real-time performance.
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Chapter 3 CANopen Communication Option

3.1 Overview

Thank you for choosing Megmeet CANopen communication option. This manual provides information of
the product functions, specifications, installation guidelines, basic operations, and settings, as well as an
introduction to the network protocol. To ensure correct installation and operation of this product, please
carefully read this manual and the communication protocol section of the drive user manual before
using this communication option.

This manual serves as a guide for operating the CANopen communication option and includes relevant
instructions. Detailed information about the CANopen protocol is not included herein. If users would like
to learn more about the CANopen protocol, please refer to the professional articles or reference
materials.

The communication card is defined as a CANopen slave communication option that can be used with
drives supporting CANopen communication.

This communication option supports two methods of reading and writing the process variables from the
drive: one through PDO, and the other through SDO for reading and writing the object dictionary defined
by the manufacturer.

3.2 Features

MV800 CANopen provides services including:
(1) NMT
(2
(3
(4
(
(
(

Node guard message
Heartbeat message

4 TxPDOs, 4 RxPDOs
5) Quick SDO reading/writing of the drive function codes
6

7

Emergency message

- L I = =

Synchronous mode

3.3 Electrical wiring and transmission distance
The network topology of CAN bus is shown in the figure below. It is recommended to employ the

shielded twisted pair cable for CAN bus connection. Each end of the bus shall be connected to a 120
Ohms terminal resistor to prevent signal reflection. As a general rule, the 120 Ohms terminal resistor
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would be added to the master station and the last slave station on the sequence. For the
MV800-Canopen option, turn the terminal resistor switch 1 and switch 2 to ON position.

Shielded twisted,
pair cable \‘
CANH |
l:/:,_ 1 [CANI 1T \ 11
1200 ! CGND 1200
Terminal Terminal
reslsn.w»]/7 V V V / \ V leslstor
Do notshare a 82 822 822
ground with zzz zZzzZ zzz
high-power SET SFET SET
devices. PLC MV800 MV800

The transmission distance of CAN bus is directly correlated with the baud rate and the communication
cable properties. The relation between the maximum bus length and the baud rate is shown in the table
below:

Baud rate (bps) Length (m)

™ 25

500k 100
250k 250
125k 500
100k 500
50k 1000
20k 1000

3.4 Parameter settings for CANopen network connection

To operate the MV800 drive using MV810-CANopen, users need to set the operation command channel
and the frequency source of the MV800 drive to the bus communication card, as shown in the following
table.

Drive parameter Value Function description
P02.02 2 Set the operation command channel to communication control
P02.03 3 Set the communication command channel to CANopen
P02.05 8 Set the main frequency source to CANopen

Settings of CANopen node address and baud rate are shown in the table below:

Drive parameter Value Function description
CAN communication
disconnection detection time

P40.01 0t010.0
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Drive parameter Value Function description
(measured in second)
P40.20 1to0 127 CANopen station number
0: 1 Mbps/s 1: 800 Kbps/s
2: 500 Kbps/s 3: 250 Kbps/s
P40.21 4:125 Kbps/s 5:100 Kbps/s CAN communication baud rate
6: 50 Kbps/s 7: 20 Kbps/s
8:10 Kbps/s

3.5 Communication

3.5.1 Communication object COB-ID

CANopen provides multiple communication objects, each of which possesses different features (refer to
the standard CANopen protocol for detailed information) and suits different applications. This
expansion card adopts predefined COB-ID. The rules are shown below:

1) NMT object: 0x000 4 RPDO4—0x500+Node-Id

2) SYNC object: 0x080 ¢ TPDO1—0x180+Node-Id

3) SDO object & TPDO2—0x280+Node-Id

¢ Send SDO—0x600+Node-Id ¢ TPDO32—0x380+Node-Id

¢ Receive SDO—0x580+Node-Id ¢ TPDO4—0x480+Node-Id

4) PDO object: 5) EMCY object: 0x80+Node-ld

& RPDO1—0x200+Node-Id 6) Heartbeat/Node guard object: 0x700+Node-Id
¢ RPD0O2—0x300+Node-Id ¢ Node-ID: device ID (station address), function

code P40.20 setting;

& RPDO3—0x400+Node-Id & Communication object COB-ID is distributed in
fixed form, and unchangeable.

3.5.2 NMT network management command

NMT message is used by the master to control the slave NMT status, the structure of which is shown in
the table below. COB-ID is fixed to 0x00. DataO refers to the one-byte command word. Datal serves as
the Node-ID of the CANopen slave node, and occupies one byte; when it turns to 0, it serves as a
broadcast message, valid for all slave devices in the network.
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COB-ID RTR Data0 Datal

0x000 0 Command word Node-ID
Command word types are shown below:

Command word Description
0x01 Start remote node
0x02 Stop remote node
0x80 Enter pre-operational state
0x81 Reset node
0x82 Reset communication

3.5.3 SYNC message

The SYNC message is sent by the NMT master station with the purpose of facilitating the
synchronization of PDO transmission in the entire network when the PDO transmission type is set to
SYNC (1 to 240). The structure of the message is shown below:

COB-ID RTR

0x80 0

3.5.4 Process data object (PDO)

3.5.4.1 PDO trigger mode

The communication parameter of each PDO (the communication parameter for RxPDO sits in the index
1400h to 15FFh in the object dictionary, and the communication parameter for TxPDO sits in the index
1800h to 19FFh) has defined the transmission type, the inhibit time, and the event timer. The
transmission type sub-index is 02, the inhibit time sub-index is 0x03, and the event timer sub-index is
0x05. The unit for the inhibit time and the event timer is ms.

Synchronous trigger: PDO transmission is synchronous when the transmission type is set to 1to 240. For
example, when the TxPDOT1 transmission type is set to n (1<n<240), the slave would send a TxPDO1
command once the number of the SYNC messages it receives reaches n, and the same rule applies to
other PDO operations.

Asynchronous trigger (254): when the event timer is set to non-0 status, the slave would send TxPDO
messages in a periodical fashion. For example, when the TxPDO1 event timer is set to 200, the slave
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would send a TxPDOT message every 200 ms. When the event timer is set to O, every time the
corresponding TxPDO data changes, the slave would send a TxPDO message; however, the time
interval is restricted by the inhibit time, which means the same PDO message would be sent once only in
the range of the inhibit time, so the burden of the bus would be minimized.

Asynchronous trigger (255): when the event timer is set to non-0 status, the slave would send TxPDO
messages in a periodical fashion. For example, when the TxPDO1 event timer is set to 200, the slave
would send a TxPDO1 message every 200 ms. When the event timer is set to 0, the slave would send a
TxPDO message once it receives a RxPDO message. For example, the slave would send a TxPDO1
message once it receives a RxPD0O1 message.

For this option, the PDO transmission type is set to asynchronous trigger (255), the event timer is set to
0, and the inhibit time is set to 0 by default.

3.5.4.2 PDO mapping

This communication card supports 4 TxPDOs and 4 RxPDOs. Each PDO supports mapping of up to four
16-bit data.

Default RxPDO mapping is shown below:

RxPDO Mapping
Control word
Frequency reference
RxPDO1
RxPDO2
RxPDO3
RxPDO4
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Default TxPDO mapp

ing is shown below:
TxPDO Mapping
Status word
Output frequency
TxPDO1
TxPDO2
TxPDO3
TxPDO4

Users can configure the PDO mapping to access the following data. For detailed information, refer to
the "MV800 Canopen.eds” file.

RxPDO (sent by the master, and received by the slave):

et Indication Description Value range Access
Sub-index 2 d rights
Bit0: Forward running | O: Disabled; 1: Enabled
Bit1: Reverse running | 0: Disabled; 1: Enabled
Bit2: Forward JOG 0: Disabled:; 1: Enabled
6040h/0 Control word Read/ Write

Bit3: Reverse JOG
Bit4: Stop
Bit5: Coast to stop

0: Disabled; 1: Enabled
0: Disabled; 1: Enabled
0: Disabled; 1: Enabled
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Bité: Fault reset 0: Disabled:; 1: Enabled
Bit7: Emergency stop |O: Disabled; 1: Enabled
Drive t 0.0 to 300.0%
2100h/0 Ve Toraue it 0.1% ’ Read Write
upper limit (corresponding to 0 to 3000)
Braking torque . )
2101h/0 o Unit: 0.1% 0.0 to 300.0% Read/ Write
upper limit
FWD f 0.00 to 599.00 Hz
2102h/0 reauUeNCY | Unit: 0.01 Hz Read/ Write
upper limit (corresponding to 0 to 59900)
REV f
2103h/0 rEAUENCY 1 Unit: 0.01 Hz 0.00 to 599.00 Hz Read/ Write
upper limit
Voltage
2104h/0 reference (V/F |[Unit: 1V 0 to 1000 V Read/ Write
separation)
Bit0: DO1 terminal 0: Disabled; 1: Enabled
Bit1: DO2 terminal 0: Disabled; 1: Enabled
2105h/0 DO Read/ Write
Bit2: DO3 terminal 0: Disabled; 1: Enabled
Bit3: RO terminal 0: Disabled; 1: Enabled
0.00 to 100.00%
2106h/0 AO1 Unit: 0.01% Read/ Write
(corresponding to 0 to 10000)
0.000 to 50.000 kHz
2107h/0 HDO1 Unit: 0.001 kHz Read/ Write
(corresponding to 0 to 50000)
2108h/0 HDO2 Unit: 0.001 kHz 0.000 to 50.000 kHz Read/ Write
oD ref -100.0 to 100.0%
2109h/0 i/emzr:nce Unit: 0.1% (Corresponding to -1000 to Read/ Write
1000)
PID feedback
210Ah/0 VZTUG 9 Unit: 0.1% -100.0 to 100.0% Read/ Write
Positi
210Bh/0 osition 1 i Null Read/ Write
reference
T
210Ch/0 ora®  Unit: 0.1% -300.0 to 300.0% Read/ Write
reference
F
210Dh/0 rEQUENSY 1 Unit: 0.01 Hz 0.00 to 599.00 Hz Read) Write
reference
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TxPDO (sent by the slave, and received by the master):

Inglzr Indication Description Value range Access
Sub-index 2 : rights
Bit0: Forward running 0: Disabled; 1: Enabled
Bit1: Reverse running 0: Disabled; 1: Enabled
Bit2: Stop 0: Disabled; 1: Enabled
Bit3: Fault 0: Disabled; 1: Enabled
Bit4: Power failure 0: Disabled; 1: Enabled
Bit5: Ready status 0: Not ready; 1: Ready
6041h/0 Stat d Read onl
/ atus wor Bit6: Motor number 0: Motor 1; 1: Motor 2 eadonly
Bit7: Motor type 0: Asynchronous motor;
1: Synchronous motor
Bit8: Overload pre-alarm |0: Disabled; 1: Enabled
Bit9 to Bit10: Control 0: Keypad; 1: Terminal;
mode 2: Communication
0.0 to 65535 A
2200h/0 Output current |Unit: 0.1 A Read onl
/ utput e ! (corresponding to 0 to 65535) Y
2201h/0 Output voltage | Unit: 1V 0 to 65535V Read only
Output . 0.00 to 599.00 Hz
2202h/0 Unit: 0.01H Read onl
f frequency n ‘ (corresponding to 0 to 59900) eadony
-300.0 to 300.0%
2203h/0 Output torque |Unit: 0.1% (corresponding to -3000 to Read only
3000)
2204h/0 Bus voltage |Unit: 0.1V 0.0 to 6553.5V Read only
Bit0: DI1 terminall 0: Disabled; 1: Enabled
Bit1: DI2 terminall 0: Disabled; 1: Enabled
22050/0 | DIstate T gy b13 terminl 0: Disabled; 1: Enabled Read only
Bit3: DI4 terminal 0: Disabled; 1: Enabled
Bit0: DI5 terminal 0: Disabled:; 1: Enabled
Bit1: DI6 terminal 0: Disabled:; 1: Enabled
2206h/0 Dl state 2 ' Read onl
/ state Bit2: DI7 terminal 0: Disabled; 1: Enabled ead only
Bit3: DI8 terminal 0: Disabled; 1: Enabled
Bit0: DO1 terminal 0: Disabled; 1: Enabled
Bit1: DO2 terminal 0: Disabled:; 1: Enabled
2207h/0 DO stat ' Read onl
/ state Bit2: DO3 terminal 0: Disabled; 1: Enabled ead only
Bit3: RO terminal 0: Disabled; 1: Enabled
-300.0 to 300.0%
2208h/0 Motor power | Unit: 0.1% (corresponding to -3000 to Read only
3000)
0.0 to 6553.5 kW
2209h/0 Power output |Unit: 0.1 kW © Read only

(corresponding to 0 to 65535)
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Position actual

220Ah/0 Null Null Read only
value
Refer to the Drive fault
information in section
603Fh/0 Error code Read only

3.5.6 Emergency
message

3.5.,5 SDO reading/writing operation

3.5.5.1 Drive function code mapping

This CANopen option enables access to the drive function codes via the quick SDO message. The drive
function code group (POO to P98) is mapped to the section (0x2000 to 0x2062) in the CANopen object
dictionary, with an addition of 1 to the number on the last digit of each function code to form its

sub-index in the dictionary. For example:
Drive function code P02.05 is mapped to the main index 0x2002 in the object dictionary, with the
sub-index 0x06;
Drive function code P03.07 is mapped to the main index 0x2003 in the object dictionary, with the
sub-index 0x08.

3.5.5.2 SDO reading/writing message

Quick SDO request message is shown below (from the master to the slave):

CAN Description
11-bit ID 0x600+Node-ID

RTR 0
DATAO Command specifier (CS)
DATA1 Low-byte index
DATA2 High-byte index
DATA3 Sub-index
DATA4 Request data bit0 to 7
DATA5 Request data bit8 to 15
DATA6 Request data bit16 to 23
DATA7 Request data bit24 to 31
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Quick SDO response message is shown below (from the slave to the master):

CAN Description
11-bit ID 0x580+Node-ID
RTR 0

DATAO Command specifier (CS)

DATA1 Low-byte index

DATA2 High-byte index

DATA3 Sub-index

DATA4 Response data bit0 to 7

DATAS Response data bit8 to 15

DATA6 Response data bit16 to 23

DATA7 Response data bit24 to 31

Types of the command specifier in the request/response message is shown below:
Command specifier Description Command specifier Description
Ox2F Write 1 byte 0x40 Read
0x2B Write 2 bytes Ox4F Read 1-byte response
0x27 Write 3 bytes 0x4B Read 2-byte response
0x23 Write 4 bytes 0x47 Read 3-byte response
0x60 Write success response 0x43 Read 4-byte response
0x80 Abnormal response
Examples:

When the address of the drive CANopen is set to 0x03, the SDO request for reading the drive function
code P02.05 is shown below:

COB-ID RTR Data (Hex)

0x603 0 40 02 20 06 00 00 00 00

The value of the drive P02.05 is 8, and the response is shown below:

COB-ID RTR Data (Hex)

0x583 0 4B 02 20 06 08 00 00 00
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3.5.5.3 SDO exception code

When error occurs during SDO reading/writing, the command specifier in the SDO response message
would be 0x80, and the response data would be the exception code shown in the table below:

Exception code Description Exception code Description

Data type mismatching; serve

0x05040000 SDO visit timeout 0x06070010 : i
parameter length mismatching

The object does not allow

0x06010000 visit 0x060900M The sub-index does not exist.
0x06010001 The obJec't for reading is 0x06090030 Reading visit out of parameter
write only. value range
The obiect for writing is read Data can not be transmitted or
0x06010002 ) onl g 0x08000022 saved to the application due to
v the current device status.
The object dicti d
0x06020000 & object dictionary does 4, 08000000 General fault

not exist.

3.5.6 Emergency message

The following message would be sent when internal error occurs inside the communication card or the
drive, or when the error is cleared.

COB-ID RTR DataO to 1 Data?2 Data3 to 7
E E de designated b
0x80+Node-ID 0 mergency error Error register rror code designated by
code the manufacturer

% Emergency error code: refer to the related chapters in the DS301 document; "0x8100" for
communication error; “"OxFFO0" for error designated by the manufacturer.

% Error register: refer to the 1001H data in the object dictionary in the related DS301 document chapters;
bit0 for generated error flag; bit4 for communication error flag; bit7 for error designated by the
manufacturer.

% Error code designated by the manufacturer: refer to the drive fault information in the following table.
For detailed information, refer to the MV810 High-Performance Vector Control Drive User Manual.

Drive fault information Drive fault information Drive fault information
0: No error generated 15: External fault (EF) 34: Speed deviation fault (dEv)
1: Overcurrent during 16: EEPROM read/write fault 35 to 38: Reserved
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acceleration (OC1) (EEP) 39: Motor overheat (OH3)

2: Overcurrent during 17: 485 communication error (CE) | 40: Reserved
deceleration (OC2) 18: EtherCAT communication 41: 24 V power supply overload
3: Overcurrent during operation timeout (E-CAt) (240L)
at constant speed (OC3) 19: Current detection error (ItE) |42 to 45: Reserved
4: Overvoltage during 20: CANopen communication 46: Board-level communication
acceleration (OV1) timeout (E-CAN) error (bCE)
5: Overvoltage during 21: PID feedback loss (FbL) 47: Reserved

decelerati ov2
eceleration ( ) 22: Reserved 48: BootLoader failure (bLt)

6: Overvoltage during operation

23: Braking resistor overcurrent | 49: Power board software
at constant speed (OV3) g

(brOC) version mismatching (VEr)
7: Undervoltage fault (U
ndervoltage fault (Uv) 24: Auto-tuning fault (tUN) 50: Parameter upload and
8: Input phase loss (SPI) 25 Reserved download timeout (UPdNnE)

9: Output phase loss (SPO) 26 Profinet communication 51: All current input overcurrent

10: Power module protection timeout (E-Pn) (AlOC)
d .
(drv) 27:1/0 card communication 52: Reserved
T: Inverter overheat (OH1) timeout (E-lo) 53: Fan locked-rotor (FAN)
12: Rectifier bridge overheat 28: Modbus TCP communication | 54: Pre-overload (POL1)
OH2 -
(OH2) timeout (E-TCP) 55: 1/0 card 24 V overload
13: AC drive overload (OL1) 29 to 32: Reserved (10-0L)
14: Motor overload (OL2) 33: Short-to-ground fault (GdF)

3.5.7 Node guard message

Node guard service enables the present status inspection of each node by the NMT main node. The NMT
main node sends a remote frame to request the slave status using the message below:

COB-ID RTR

0x700+Node-ID 1

The slave response message is shown below:

COB-ID RTR Data0

0x700+Node-ID 0 Status word

The status word of DataO is described below:
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Status word Description

It is required to alternate between 0

bit7
and 1in the setting each time.

Status:
0: Initialized
bité to bit0 4: Stop
5:Run
127: Pre-run

3.5.8 Heartbeat message

The master station may occasionally require the slave station to initiate a heartbeat message at
intervals so it can learn the real-time slave status. The time interval parameter is defined in the object
dictionary 0x1017 (16-bit data length, with the unit set to ms). When the time is set to 0, the slave would
not send heartbeat messages. The producer heartbeat time of this CANopen communication card is set
to 0 by default.

COB-ID RTR Data0

0x700+Node-ID 0 Status word

Bit7 of the heartbeat message status word is set to 0 and does not allow changes. The definitions of
bit0 to bité are the same with the definitions of bit0 to bité in the status word of the node guard
response frame.

3.6 Fault diagnosis

3.6.1 LED indicator description and fault removal

MV810-CANopen has three LED indicators. Their descriptions are shown below:

LED Status Description Action
Check whether the CANopen option is
Off No power supply for CANopen W P ) priont
LED1 properly connected to the drive
(Red) Normal power supply for .
Steady on No need for actions
CANopen
LED? Off State machine in Stopped | Check whether the CANopen option is
© ) state properly connected to the host controller

reen

Flashing | State machine in Pre-OP state | Check whether the CANopen option is
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LED Status Description Action
properly connected to the host controller
Steady on State machine in OP state | No need for actions

Off Normal No need for actions

CANopen station number

LED3 Flashing Reset P40.20, power off and restart

(Red) collision
Steady on CANopen emergency Solve the problem indicated in the fault
i message fault information of the emergency message

3.6.2 Function code diagnosis information

Function codes of CANopen commissioning (read only):

Drive parameters Value Function
0: Boot-up;
4: Stopped;
P50.07 pped; CANopen communication status

5: Operational;
127: Pre-operational
P50.08 0 to 65535 Accumulated number of CAN sending/receiving errors

Diagnosis:

If the value of P50.08 is greater than 0 and continues to increase, it indicates a case of existing
interference with or improper configuration of the network, and that an action is needed for
troubleshooting.

Methods for troubleshooting:

Check whether all the nodes have the same baud rate, and whether the addresses have the same
setting. Check whether the DIP switch is correctly set in place, and whether the main controller baud
rate and address are properly configured.

Check whether the terminal resistors are connected to the two ends of the bus only. Power off the

whole unit, and measure the resistance between CANH and CANL in the bus using a multimeter. If the
value sits in the range of 50 to 60 Ohms, it indicates a normal state of resistance.

Check whether the node CANH and node CANL are reversely connected, and whether the bus port
CGND end is connected (in normal state, it is required to connect the CGND ends of all devices only, and
grounding is not required).

3.6.3 Function code reading/writing fault
The object dictionary of the index 0x2064 indicates the drive function code reading/writing fault by the

CANopen master station: the data corresponding to the sub-index 1indicate the fault code, with high 8
bits indicating a writing error and low 8 bits indicating a reading error. The data corresponding to the
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sub-index 2 indicate the index of the function code with reading/writing errors. For example, 0x0200
indicates that there is an error of reading/writing the function code P02.00. Types of fault codes are
shown below:

Fault Fault code
Wrong password OxF1
Index for operation does not exist OxF4
Invalid parameter OxF5
Parameter read only OxFé6
System lock OxF7
EEPROM performing storage OxF8

3.7 Communication example of Inovance H5U PLC controlling

MV800

The following example is based upon an Inovance H5U PLC as the master to demonstrate the
configuration and usage of the MV800 CANopen communication.

(1) Start AutoShop software, select “"New Project”, select "H5U Series” in "Series and models”, and click
the "OK" button to start programming.

(2) Select and click =& CAN(CANopen) in the left column to enter "CAN Config", set up the program as the
following, and click the "OK" button.
“Protocol”: CANopen

“Station No." in "Communicate Param": Upper computer setting (the CANopen station number of PLC
shall be different with that of the AC drive)

“Baud Rate" in "Communicate Param”: Upper computer setting (the baud rate shall be in consistency
with that of the AC drive)

(3) Configure the master and the slave: right click #55 CAN(CANopen) and select "Add CAN Config" in
the pop-up window to display “~ ngﬂc::\(;;lc:wf‘g : double click "CANopen Config" to open the
configuration view, right click "CANopen device list” in the right column, select “Import EDS" to import

the "MV800 Canopen.eds” file; double click the MV800 slave station to add it to the network.
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A | 2-[F] CANopen Device List
@-[F] Inovance
--[F] MEGMEET DRIVE

#-[F] shenzhen INVT electronic co. |

0
|
MV800
(4) Double click the slave station, and configure the “"Receive PDO" and "Send PDO."
MV800 X
Slave Node Debug \O Mapping Module information
Service Data Objects Receive PDO Send PDO
Num... Name Index Subindex Bit Length
1  Receive PDO 1 Parameter 16#1400
Control word 1626040 1600 16
FrequencySet 16#210D 16200 16
2 Receive PDO 2 Parameter 16#1401
3 Receive PDO 3 Parameter 1641402
4  Receive PDO 4 Parameter 16#1403

(5) Check N\O mapping

When PDO is configured, H5U PLC will automatically map all the PDO data to the D element. During
PLC programming, PDO data are read/written via the D element..

Slave Node Debug Receive PDO Module information
Service Data Objects INO Mapping Send PDO
Variable Mapping Index: Subindex Bit Length
— D7400..D7401 Transmit PDO 1 Mapping 16%1A00 3z
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(6) Conduct the PLC programming, and download the program to PLC for multi-speed running control of
the AC drive, as shown in the following image.

Net 1 Net Comment
16 Ma002
S— MoV Kt D7000 ]
MoV K4500 D7001 ]
Net 2 Net Comment
29q Ti1 Q
- 1§ TOHE
K5000 — PT g—T108
—& ET —
Net 3 Net Comment
49 TIDTQ
| | 17 TOEE
K5000 — PT Q-Ti1.8
—k ET (—
Net 4 Net Comment
69 T10 G
- —1 mov K2500 n7001 ]
Net 5 Net Comment
77 T10 8
MoV K4500 D7001 ]
Net 6 Net Comment
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Chapter 4 Modbus TCP Communication Option

4.1 Overview

Thank you for choosing Megmeet Modbus TCP communication option. This manual provides information
of the product functions, specifications, installation guidelines, basic operations, and settings, as well as
an introduction to the network protocol. To ensure correct installation and operation of this product,
please carefully read this manual and the communication protocol section of the drive user manual
before using this communication option.

This manual serves as a guide for operating the Modbus TCP communication option, and includes
relevant instructions. Detailed information about the Modbus TCP protocol is not included herein. If
users would like to learn more about the Modbus TCP protocol, please refer to the professional articles
or reference materials.

This communication option is defined as a slave communication option that can be used with drives
supporting Modbus TCP communication.

4.2 Features

This MV800 Modbus TCP option offers services including the followings:
(1) Read slave parameters (0x03)

(2) Modify single slave parameter (0x06)

(3) Modify multiple slave parameters (0x10)

(4) Mutable mapping of address (setting via P30 function code group)

4.3 Electrical connection

Modbus TCP network is generally composed of a master station and multiple slave stations. The
network can be structured into a bus type, star type, tree type, or a combination of several types,
enabling flexible device connection and wiring. The bus-type network topology is shown in the figure
below.

Modbus TCP MV800-Modbus MV800-Modbus
TCP TCP

Master station Slave station 1 Slave station 2

ouT IN_[oUT IN_[OUT

MV800-Modbus
TCP
Slave station N

IN_[OUT

77




4.4 Modbus TCP communication

4.41

During Modbus TCP communication, only parameters in a word format can be read/written by the drive.
The corresponding read command is 0x03; the write command is 0x06; the multi-data write command is

Modbus TCP data frame structure

0x10; the read/write command of parameters in a byte/bit format is not supported. The data format is

shown below:

Modbus TCP/IP ADU

MBAP header

Function code Data

PDU

The MBAP header contains the following fields:

Fields Length Description Client Server
Identification of a
. R ied by th
Transaction Modbus Initialized by the ecopred by the
. 2 Bytes ) server from the
Identifier request/response client i
. received request
transaction
R ied by th
Protocol Initialized by the ecopied by the
. 2 Bytes 0 = Modbus protocol ) server from the
|dentifier client )
received request
Number of following iwigli wigli
Length 2 Bytes Inl'tlohzed by the Initialized by the
bytes client (request) server (response)
Identification of a
i ||| I ted Initialized by th Recopied by the
Unit Identifier 2 Bytes remote slave connecte nitialized by the server from the
on a serial line or on client )
received request
other buses
7-byte  1-byte 2-byte 2-byte
A A
Read command Read . Number of function
frame of master h’\ggﬁepr command Funct|on'_<|:_o_fj_e|— address codes
station 0x03 (n)
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Theoretically, the host controller supporting reading of multiple sequential parameters (n up to 12) at a
time. However, those sequential parameters shall not pass over the last parameter in the group;
otherwise, response error may occur.

7-byte  1-byte 1-byte (2n)-byte
A A
MBAP Read Function code address | Number of function
Read response frame command
) header (2n) codes
of master station 0x03
7-byte  1-byte 2-byte 2-byte
A A
Write command Write . .
frame of master h'\ggﬁgr command FunCt'oan_o_f{‘E address Numbegocgg‘:ncnon
station 0x06
7-byte  1-byte 2-byte 2-byte
A A
Read command Write . ]
frame of slove h'\(/lezggr command Funchonl_c‘:_cﬁel_ address Numbegoﬁef:nchon
station 0x06
Multi-data 7-byte  1-byte 2-byte 2-byte T-byte (2n)-byte
write A A A A
command MBAP Write Function code Number of Number of Function code
frame of Headar command address function data bytes parameter
master station 0x10 H---L codes (n) (2n)
7-byte  1-byte 2-byte 2-byte 1-byte 2-byte
Multi-data A A A A
write response MBAP Write Function code | Number of Number of | Function code
frame of slave haadar command address function data bytes address
station 0x10 H=== codes (n) (2n) H=-=L

The read response error code of slave station is 0x83; the write response error code is 0x86; the
multi-write response error code is 0x90.

Read response error
frame of slave station

7-byte  1-byte 1-byte
MBAP Write
command Error type
header Ox83
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7-byte  1-byte 1-byte

Write
Write response error h’\ggéepr command Error type
frame of slave station 0x86
7-byte  1-byte 1-byte
Multi-data write MBAP Write
response error frame header command Error type
of slave station 0x%90

Data frame field description:

Command code

0x03 refers to the reading of slave parameters; 0x06 refers to the writing of
slave parameters; 0x10 refers to the multi-writing of slave parameters.

Function code
address

It refers to the address of the drive internal parameter, indicated in a
hexadecimal format. It includes the parameter type and the non-parameter
type (e.g. running status parameters, or running commands, etc.). During
transmission, the high bytes run ahead and the low bytes follow.

Number of function
codes

It refers to the number of parameters read in this frame. When it is set to 1,
it indicates that only 1 parameter is read. During transmission, the high
bytes run ahead and the low bytes follow. This protocol supports
modification of only 1 parameter at a time, and this field is not available.

Number of data bytes

It refers to the data length, which is twice the number of parameters.

Function code
parameter

It refers to the response data or data to be written. During transmission, the
high bytes run ahead and the low bytes follow.

4.4.2 Parameter setting for Modbus TCP network connection

To operate the MV800 platform AC drive using this MV810-TCPO1 option, it is to required to set the
command channel and frequency source of the MV800 Platform drive to bus communication card, as

shown below.

Parameter | Value

Function description

P02.02 2

It serves to set the operation command channel to communication control.

P02.03 0

It serves to set communication operation channel to Modbus TCP.
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Parameter | Value Function description

P02.05 7 It serves to set the main frequency source to Modbus TCP.

IP address setting (IP, subnet mask, and gateway) is shown below.

Drive parameter Value Function description
P40.02 0to 255 IP address 1
P40.03 0to 255 IP address 2
P40.04 0to 255 IP address 3
P40.05 0to 255 IP address 4
P40.06 0to 255 Subnet mask 1
P40.07 0to 255 Subnet mask 2
P40.08 0to 255 Subnet mask 3
P40.09 0to 255 Subnet mask 4
P40.10 0 to 255 Gateway 1
P40.Mm 0 to 255 Gateway 2
P40.12 0 to 255 Gateway 3
P40.13 0to 255 Gateway 4

4.4.3 Mutable mapping application of address

To use the mutable mapping function, it is required to set the communication action to the tenth place 1
of P15.05 first.

The mutable mapping of the drive parameters is shown in the following table.

Drive parameter Value Function name Description

Mapped address 1 of

The mapped address refers to the
the 485 parameter

actual internal address of the
P30.01 0 to OxFFFF Used address 1 of the | Parameter; the used address refers

P30.00 0 to OxFFFF
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Drive parameter Value Function name Description
485 parameter to the parameter address used in
M d add 5 of the message. (For example, the
P30.02 0 to OxFFFF appea address £ o1 14t ,al operating address of PLC)
the 485 parameter
2 of th
P30.03 0 to OXFFFF Used address 2 of the
485 parameter
M
P30.04 0 to OXFFFF apped address 3 of
the 485 parameter
f th
P30.05 0 to OXFFFF Used address 3 of the
485 parameter
M 4 of
P30.06 0 to OXFFFF apped address 4 o
the 485 parameter
P30.07 0 to OXFFFF Used address 4 of the
485 parameter
M f
P30.08 0 to OXFFFF apped address 5 o
the 485 parameter
P30.09 0 to OXFFFF Used address 5 of the
485 parameter
Example:

The address of P02.00 is 0x0200, and the address of P03.00 is 0x0300. Due to the discontinuity of the
function code address, it is required to conduct the following address mapping for PLC to operate the
above function codes in sequence via the 0x1000 address.

P30.00 = 0x0200, P30.01 = 0x1000
P30.02 = 0x0300, P30.03 = 0x1001

4.5 Fault diagnosis

4.51 LED indicator description and fault diagnosis

MV810-TCPO1 has LED indicators on five locations, including the LED indicators on the PCBA of the
expansion box for indicating the function status and the power status, and the LED indicators of the
communication ports for indicating whether the communication connection status of MV810-TCPO1 is
normal.

Description of LED on the PCBA of the expansion box:
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LED4 (Red) status Description Action
Off Normal No need for actions
Communication timeout between the |Check whether the TCPO1 option is
Steady on

master and the communication card

properly connected to the drive

Description of LED on t

he communication port:

LED status

Description

Action

Yellow light flashing

Normal connection with data
transmission available

No need for actions

Green light steady on

Normal connection

No need for actions

Yellow light steady on

Normal connection without data
transmission

Check whether there is communication
between the master and the slave.

Green light off

Connection failed

Check whether the cable is properly
connected.

4.6 Communication example of Inovance AM600 PLC

controllin

g MV800

The following example is based upon an Inovance AM600 PLC as the master to demonstrate the
configuration and usage of the MV800 Modbus TCP communication.

STEP 1: create a new project

Open the "New Project” window in the InoProShop software interface, and select
"AM600-CPU1608TP/TN" in the "Device" list, as shown in the following image.
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5] New Project

Cotegories: Device Language
@ acmz | Structured Text (ST) ~
@ Acm3
1 @ Acn2 Device
@ Aceo1-02210080
ACS802-0222-U0R0D

) Acs11-0031-U0R0

4 Acs1X-012200R0

3] as00

4] AM401-CPUIS0ETNC

] AM401-CPU1S0STR/TN

4] AMe02-cPUISITMHC

3] AM402CPUIS08TR/TN

(3] AM403CPUI608TP TN
AME600-CPU 1608 TP/TN

(3] Am610-CPU1608TP

] Ap701-0021-00R0

Instruction

M 2 RS465: swppor: MODBUS—RTU master/slave protecel and A
free serial port protecol

W | channel CAN: supports CAMOpen master station and

B e CANLink master/elave protocol, the master ztation supportr
{3 CO0ESYS Softoten RTE V3 a maximun of 63 slave stations

1 copests Saftmoson RTE V3 x64 B | channel Ethernst: 1 channel supperts MODBUS-ICP

4 CODESYS SoftMotion Win ¥3 master/slave protocel, the master station supperts a

4 CODESTS Safobn Win V3 x64 maximun of 63 slave stations

@ novance Wrdows RTE X64 B | EtherCAT bus, the maximun nusber of axes is 32, it iz
B PchDive o reconmendad to be vithin 23, and the axinun support is

128 EtherCAT slave stations (4FME and virswal axis do not
account for the nunber of axes)

i Cancel

STEP 2: configure the network

Double click “Network Configuration" in the left column, and select "Modbus TCP Master” to add it to
the network, as shown in the following image.

" i
Ble ESt Yew Pomect Qud Dnine Debg ook Wndow fe
o el & MR T b
- i X 3 Device @' Metwork Configuration % b2
=3 e - & Refresh opy elets nd Redo ) Import EDS Fle mport GSD Fle [ Import ECT Fle | (@ Zoom In
= [ Device (AMBOG-CPU1EOSTRTH) | FCOMD =
@ _Fault Diagnase [QVodbus Master [¥odbus Slave [JFree Protacol
COM1L
a “ [JModbus Master [[] Modbus Slave [ Free Protocol
= 8 rcLoge | /CAND
= © Application [JCANopen Master [OCa¥link Master [JCANlink Slave
0 ovsry manager | fEthernet
[ . [JModbusTCP Slave [JMelsec Master
- @8 ther(
?T;sk Cc?.(:umtmn [ EthexCAT Naster
- | /Etherter/TP
&) mc pre []EtherNet/IP Master []EtherNet/IP Slave

" Resources List

% SoftMotion General Axis Pool

B HIGH_SPEED_to (High Speed 10 Module)
| MODBUS_TCP (Modbus TCP Master)

STEP 2: Add a slave
Doube click "MODBUS TCP" in the right column, as shown in the following image.
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@

Ble Edt pew Posct Dud Qe Debug Tok Wndow el

o0 hed & L RS- Rl - L ] X
= = @ x| @ Devce | 3 Metwork Configuration x R R
@ [l g meteesh |85 copy MyPaste { Delete dyUndo (ch Redo | ) lmport £DS Fie: s lmport GSD Fie [ Import ECT Fie: | Zoom In & Serial Por
= ({ Device (AMs00-CPUISTETPIT | K | iy
@, FcitDecrone T Oledbus Mester  [¥odbus Slave [Fzee Protacel
= B Nebuork Configuration oo i
W Locobus Contg DlModbus Master  [Nodbus Slave [JFree Protocsl ¥ Shetiolr.
= B Ac Logec FCAND
= © Apphcation []CANopen Master []CANlink Master []CANlink Slave
) 1wy Manager /Etharna
Bl .6 pus) [} BodbusTcP Master [ MedbusTCP Slave [J¥elsec Master
= thercal
?“‘“ “’:"““""“" ox []EtherCAT Mastes
P sk heshier/TP
& ncme [JEtherNet/IP Mastar [JEtherNet/IP Slave
" Resources List
"3 SoftMotion General Aus Podl
B i weEn 10 (High Speed 10 Module)
|8 ooeUs _TCP (Modbus TCP Master)

When the slave is successfully added to the network, the interface will display the view as follows.

® - In iof
De Bt Pew Doedt Bud Qnine Debug [k Wndw e
o DEEH & MR- e X =
ol - X 3 oewce o metwork Configuration 3 * Metwork.. = 3 X
=5 e > Refresh |§5Copy [EPaste 0 Delete 3 Undo [} Recdo | B Import EDS Fle s Import GSD File [#] Import ECT Fle | (@, Zoom In A ort
° por L
= [ Device {ams00-CPU 160ETRYTIY) : = _f CANopen Port
& i F) = Ethemet Port
e [JModbus Master [ Modbus Slave [ Free Protocol ]
= $ retnark Confuration e + ¥ EtherCAT Port
B9 Locomus Conty [Modbus Naster [J¥odbus Slave [ Free Protocol © o EtherNet/IP...
= @l ac Logee | JCAND
% € Application [)CANopen Master  []CANlink Master [JCANlink Slave
[ ofEtbarnar
B ric.ema pag) [ ModbusTCP Master [ NodbusTCP Slave [IMelsec Mester
o Tk oo FEihercar
"'@ ( ,“ CEtherCAT Master
Sy EthasHe/IP
B ncsme [JEtherNet/IF Yaster [JEtherNet/IP Slave
") Resources st =
"3 Softmoton General Aws Pool ™
B o _spe=n 10 (Migh Sneed 10 Module)
|88 MODSUS_TCP (Modbus TCP Master)
3 ot ModmusTCR Save)

STEP 4: configure slave information
Double click "modbusTCP (ModbusTCP Slave)” in the left column to configure the slave IP address in

the displayed interface.
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AL IRID-0 s R X &

(3 Devien P tetwork Configuraton

= B0 AL Loge

= © Appicanion

M Loy Marager

B pic_pra (ma)

= @ Task Configuration
= B manTak
&) e e

I Resources List
3 SoftMotion General As Pool
B o _speEn 10 (High Speed 10 Module)

| wooeus TP (Modbus TCP Master)
3 modbusTop (MockusTOP Sieve)

Modbus TCP Slave Configuration

Modbus TCP Slave
C Ci

Mot TCP

[ modbusTep x

Device diagnose

Slave IP Address: 192 .

Status

Information

STEP 5: configure read/write command

Port:

Unit ID [0..255]:
Timeout (ms):

Slave Enable
Variable: SM

02

o

o

Click "Modbus TCP Slave Communication Configuration”, and click the "Add" button to display the
"Modbus Channel Set" dialog box. Then, configure “Function Code", “Cycle Time", "Offset", “Length”,
etc. as shown in the following images.

Die Gat jew Poedt Quid Qoine Qebug ok Wndow pss

o D@ d & GRS « XA
Lol TR X J oewn |G teteon Conlipuaten ) modbwtcs X
=3 rr ™| [Modbus TCP Slave
= (@ Device (AMG00-CPUIGETPIT) |Configuration
@, Fait Dingrone Modbus TCP Neme, | Noo:a
= $ Network Configuration
B Locaus config
= @ acip Status
= © Application
0 Lorsry Marage |informatien
[E rc_pma pag)
= 8 Task Configuration
= @ MarTask
& nc_mc

[ Resources List
B softoton Genersl A Podl
B 151 S0 10 (High Speed 10 Module)
| 1ooeus TP (Modbus TCP Master)
 modbusTap (ModbusTCP Save)

[] Use decimal offset
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Access Type

Add...

Trigger

Delate

Variable

Read
Offse

+ Length Eror Han



Modbus Channel Set "4

Channel

£ |

Name

Access Type [ Read Holding Register (Function Code 03)

Trigger Cyclic «  Cycle Time (ms) I 5 = I

Repeated 1 =
Read Register

Offset |0=0000

Length (WoRD) 1 =

Error Handling  Keep Last Value i
Write Register

Offset 0x0000

Length (WORD) | H

Cancel

=]

When the setting is successfully completed, the following view will be displayed.

® 1 - InaProShop
e EM gew Dot Dl Qe e Dok Wndw b
[+] Jed S MR X & "
- T 8 X| 5 Dewe |30 ewwont Configurason 4 modbustep X 4
-9 Modbus TCP Slave
= 3 Device (AME00-CPU 1G0STR/TN) Configuration B Read
a9 & it T o Name No. = Access Type Trigger Variable 0“:" Length Error Han
-9 Netwark Confuraton Cameirlcatioh Eanfig retion I [r— Read Holding Reg...  Cyclic , teses o0 1 Keepl.. |]
15 Locabin Canfip Device diagnose
= HiAcioge |
Internal 1/0 Mapping
= & Appiication
1 Loy Mg |Statui
[8 pic_pra pra)
= @ Task Configuration I' s
= & ManTask
&) nc e

" Resources List

‘3 SofaMoton General axis Pool

B 96 5250 10 (High Speed 10 Module)

8 1a008s 707 (Modbus TCP Master)

[ ot MacdusTCR Save)
«
[] Use decimal offset Add... Delete Edit..

STEP 6: enable Modbus TCP communication
Enable “Slave Enable Variable" in "PLC PRG" as shown in the image below.
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= 3 Network Confguration
B Locabius Config
= B0 ALcLoge
= O appiication
M) oy Manager
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= @ Task Configuration
= & ManTask
gl |
‘& sofmotion General Koo Pool
B 54 572010 (High Speed 10 Module)
w8 MopEUs TCP (Modbus TCP Master)
@ modbusTep (odbusTCP Slave)

Save the project, build and download it to PLC, and confirm the success of Modbus TCP
communication connection between PLC and MV800 drive by checking whether there are green
marks before the master and slave items in the left project tree, as shown in the image below.

Fle E6t View Project Buid Onine Debuy Jooks Window Hels
o el & RYE a0k % X L
o w 8 X § Dewe & wmoosus_ TP (8] AcPrs 4 modbusTep x
=3 -4 %
Modbus TCP Slave Configuration
- ] Device [connected] (AMG00-CPU1608TP/TN) Machus TOP
@ Fault Diagnose &ﬁ;‘ﬁn}gﬂiﬁg?nnﬁguutim
= & Network Configuration ! e Slave IP Address: 192 . 168
Device Diagnose

% LocalBus Config

= &0 pLe Logic e ”

Internal |/0 Iapping

- © Application [run] | Unit 10 [0..255: 288 s
0 Library Manager
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- iTaskCunﬁguraliun
= & MainTask Slave Enable 00 :
&) PLC_PRG
" Resources List

Status

Information Timeout {ms}: 1000 43

Variable: SM

» SoftMotion General Axis Pool
l HIGH_SPEED_to (High Speed 10 Module)
= MODBUS_TCP (Modbus TCP Master)

2 modbusTep (ModbusTCP Slave) <

Check the read/write variables in the "Internal I/O Mapping" interface, as shown in the image below.
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= MODBUS_TCP (Modbus TCP Master)

- 2 modbusTep (ModbusTCP Slave)
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Chapter 5 Ethernet/IP Communication Option

51 Overview

Thank you for choosing Megmeet Ethernet/IP communication option. This manual provides information
of the product functions, specifications, installation guidelines, basic operations, and settings, as well as
an introduction to the application of this option. To ensure correct installation and operation of this
product, please carefully read this manual and the communication protocol section of the drive user
manual before using this communication option.

This manual serves as a guide for operating the Ethernet/IP communication option and includes relevant
instructions. Detailed information about the Ethernet/IP protocol is not included herein. If users would
like to learn more about the Ethernet/IP protocol, please refer to the professional articles or reference
materials.

This communication card is defined as a slave communication option that can be used with drives
supporting Ethernet/IP communication.

This communication option provides the "MEGMEET MV800 EthernetlIP V1.01.EDS" file, which can be
obtained from the manufacturer or by downloading from our official website.

5.2 Features

MV800 Ethernet/IP option provides services including:
(1) PZD control of data exchange

(2) PKW access to drive parameters

(3) 100 Mbps full duplex

(4) Linear bus topology and star-type topology

5.3 Electrical connection

Ethernet/IP network is generally composed of a master station and multiple slave stations. The network
can be structured into a bus type, star type, tree type, or a combination of several types, enabling
flexible device connection and wiring. The bus-type network topology is shown in the figure below.

Ethernet/IP

Master station

ouT

Ethernet/IP

Slave station 1

Ethernet/IP

Slave station 2

IN_[OUT

IN_JouT
[T

Ethernet/IP

Slave station N

IN_[OUT
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5.4 Ethernet/IP communication application

The PLC can read/write the drive PKW/PZD via the EIP protocol.

The data format is explained as the table below.

Parameter

Byte

Description

PKWO

ByteO

Bytel

This is the EIP slave station (where the EIP communication option is
installed).

ByteO: Target station number

Bytel: Source station number (local station number)
Slave response:

ByteO: Target station number

Bytel: Source station number (local station number)

PKW1

Byte2

Byte3

Function code read/write command (read/write one function code at a time)
0x03: Read one function code

0x06: Write one function code, and save to EEPROM

0x07: Write one function code; not save to EEPROM

Byte2: Command word high byte;  Byte3: Command word low byte

Slave response:

Byte2: 0

Byte3: 0x03, response to read operation

0x06 + 0x07, response to write operation

0x80 + command code, response error

PKW2

Byte4

Byte5

Address of the function code to be read/written
Byte4: Address high byte;  Byteb: Address low byte
Slave response:

Byte4: Address high byte;  Byteb: Address low byte

PKW3

Byteb

Byte7

For write operation, PKW3 refers to the written value; for read operation,
PKW3 refers to the number of function codes to be read (fixed value: 1)

Byteé: Parameter high byte; Byte7: Parameter low byte
Slave response:

Byteé: Function code value high byte (response to read operation), O
(response to write operation), error code high byte (response error)

Byte7: Function code value low byte (response to read operation), O
(response to write operation), error code low byte (response error)
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Parameter Byte Description
The master sends control command word:
BitO: FWD run; 0: Disable; 1: Enable
Bit1: REV run; 0: Disable; 1: Enable
Bytes Bit2: FWD jog; 0: Disable; 1: Enable
Bit3: REV jog; 0O: Disable; 1: Enable
Bit4: Decelerate to stop; 0: Disable; 1: Enable
Bit5: Coast to stop; 0: Disable; 1: Enable
Bité: Fault reset; 0: Disable; 1: Enable
Bit7: Emergency stop; 0O: Disable; 1: Enable
Byte8: Command word high byte
Byte9: Command word low byte
- Status word of slave response:
Bit0: FWD running 0: Disable; 1: Enable
Bit1: REV running 0: Disable; 1: Enable
Bit2: Stop 0: Disable; 1: Enable
Byte9 Bit3: Fault 0: Disable; 1: Enable
Bit4: Power failure 0: Disable; 1: Enable
Bit5: Ready state 0: Disable; 1: Enable
Bit6: Motor number 0: Motor 1; 1: Motor 2
Bit7: Motor type 0: Asynchronous; 1: Synchronous
Bit8: Overload pre-alarm 0: Disable; 1: Enable
Bit9 to Bit10: Control mode 0: Keypad; 1: Terminal; 2: Communication
Byte8: Status word high byte
Byte9: Status word low byte
Byte10 | The eleven words (PZD2 to PZD12) are used to read/write the drive internal
PZD2 parameters which include P43.02 to P43.23 (parameters P43.02 to P43.12
Bytefl are used for write operation; P43.13 to P43.23 are used for read operation).
ozps L2 | [ Pa3.02 | PZD2 received |0: Disable
Bytel3 P43.03 | PZD3 received |1: Frequency reference (0.00 to P02.10)
Bytel4 2: Drive torque upper limit reference (0.0 to
PzD4 83:15 P43.04 | PZD4 received 300.0% n?otor rr;ied current) |
P43.05 | PZD5 received | 3. Brake torque upper limit reference (0.0 to
PZD5 Bytelé
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Parameter Byte Description
Bytel7 | | P43.06 | PZD6 received | 300.0% motor rated current)
; 4: Torque reference (-300.0 to 300.0% motor
Bytel8 P43.07 | PZD7 received
PZD6 rated current)
Byte19 | | P42.08 | PZD8 received |5: FWD run frequency reference upper limit
Byte20 P43.09 | PZD9 received (0.00 toP02.10)
PZD7 ] 6: REV run frequency reference upper limit
Byte21 P43.10 | PZD10 received (0.00 to P02.10)
Byte22 P43.11 | PZD11 received | 7: Voltage reference (V/F separation) (0 to
PZD8 1000)
Byte23
8: Virtual input terminal command (0 to OxFF
Byte24 are corresponding to DI8 to DI1)
PzD9
Byte25 9: Output terminal bus command (the output
Byten terminal function is set to 39; O to OxF are
P7D10 yte26 corresponding to RO, DO3, DO2, and DO1)
Byte27 P43.12 | PZD12 received | 10: AOT output reference (0 to 100.0%)
Byte28 11: HDO1 output reference (0 to 100.0%)
PZDN . 0
Byte29 12: HDO2 output reference (0 to 100.0%)
13: PID reference (0.0 to 100.0%)
Byte30
Y 14: PID feedback (0.0 to 100.0%)
15 to 30: Reserved
P43.13 | PZD2 feedback | O: Disable
1: Frequency reference (0.01 Hz)
P43.14 | PZD3 fi k
5 3 feedbac 2: Ramp frequency reference (0.01 Hz)
P43.15 | PZD4 feedback | 3: Frequency output (0.01 Hz)
4: Voltage output (1V)
b7D12 P43.16 | PZD5 feedback 5: Current output (0.1 A)
Byte31 .
Y P43.17 | PZD6 feedback | ¢ BUS voltage (0.1V)
7: Motor power (0.1%)
P43.18 | PZD7 feedback | g. Torque output (0.1%)
p43.19 | P7D8 feedback 9: Excitation current (0.1 A)
10: Torque current (0.1 A)
P43.20 | PZD9 feedback |11: Status word (0 to OxFFFF)
P7D10 12: Fault code (0 to 46)
P43.21

feedback

13: DI1 to DI4 status (0 to OxFFFF)
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Parameter Byte Description

PZDN 14: DI5 to DI8 status
feedback 15: DO status (0 to OxF)

16: All input voltage (0 to 10.00 V)
17: Al2 input voltage (-10.00V to 10.00 V)

18: HDI input frequency (0 to 50.000 kHz)

19: AO output value (0 to 100.0%)

20: HDO1 output value (0 to 50.000 kHz)

P43.23 fepezdzz ) 21: HDO2 output value (0 to 50.000 kHz)
22: PID reference (-100.0% to 100.0%)

23: PID feedback (-100.0% to 100.0%)

24: PID deviation (-100.0% to 100.0%)

25: PID output (-100.0% to 100.0%)

26 to 30: Reserved

P43.22

Bytel10: Parameter high byte;  Bytell: Parameter low byte

(Similar with other bytes)

5.4.1 Parameter setting for Ethernet/IP connection

To operate the MV800 drive using MV810-EIP, users need to set the operation command channel and
the frequency source of the MV800 drive to the bus communication card, as shown in the following
table.

Drive parameter Value Function description
P02.02 2 Set the operation command channel to communication control
P02.03 3 Set the communication command channel to EtherNet/IP
P02.05 8 Set the main frequency source to EtherCAT, Profinet, CANopen, and
EtherNet/IP
Settings of IP address (IP, subnet mask, and gateway) are shown in the table below.
Drive parameter Value Function
P40.02 0to 255 IP address 1
P40.03 0to 255 IP address 2
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Drive parameter Value Function
P40.04 0to 255 IP address 3
P40.05 0to 255 IP address 4
P40.06 0to 255 Subnet mask 1
P40.07 0to 255 Subnet mask 2
P40.08 0to 255 Subnet mask 3
P40.09 0to 255 Subnet mask 4
P40.10 0to 255 Gateway 1
P40.Mm 0 to 255 Gateway 2
P40.12 0 to 255 Gateway 3
P40.13 0 to 255 Gateway 4

5.5 Fault diagnosis

5.5.1 LED indicator description and fault removal

MV810-EIP has LED indicators on five locations, including the LED indicators on the PCBA of the
expansion box for indicating the function status and the power status, and the LED indicators of the
communication ports for indicating whether the communication connection status of MV810-EIP is

normal.

Description of LED on the P

CBA of the expansion box:

LED4 (Red) status Description Action
Off Normal No need for actions
Communication timeout between the |Check whether the EIP option is properly
Steady on

master and the communication card

connected to the drive.

Description of LED on the communication port:

LED status

Description

Action

Yellow light flashing

Normal connection with data
transmission available

No need for actions
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LED status Description Action

Green light steady on Normal connection No need for actions

Normal connection without data | Check whether there is communication

Yellow light steady on
g Y transmission between the master and the slave.

Check whether the cable is properly

Green light off Connection failed
connected.

5.6 Communication example of Inovance AM600 PLC

controlling MV800

The following example is based upon an Inovance AM600 PLC as the master to demonstrate the
configuration and usage of the MV800 Ethernet/IP communication.

STEP 1: create a new project

Open the "New Project” window in the InoProShop software interface, and select
"AM600-CPU1608TP/TN" in the "Device" list, as shown in the following image.

=] New Project
Cetegories: Language
Structured Text (ST)

Devica

g Acso12200m0

o ams00

4 AMa1cPutsETNC
g] a1cPuscsTP™M
o AMa02 CPUIBOSTNC
@) A2 cPUIBOSTRT™H

T E‘“

Instiuttian

W 2 RS185; swpor: MOJBUS-RTY master/slave srotecel and A
Eree serial port protesel

W | channel CRE mupports CANIpar master station and
CAMLink master/slove protocsl, the master stution supports

o AMEI0CPUIEDETP
@ apm1-0021-u0R0

o 9 >
- P —— s muxinn <f 63 slava seations
3] CODESYS Softmoton RTE V3 x64 B | channel Ethernet: | channel supports MODBUSICE
B CCtrs senvicton i 3 st/ st S wambes vt st o

. axinon of 63 sleve seations
ji?y:sf:':\f”n,:‘;“ B 1§ XthartIT b, the maxlaes mmber of ‘es 1382, Lk ds
| PrtchOrve S racomnended to be vithin 20, @d the paxinem support is

128 Ether(4T slave stations (4ME and virtadl axiz do mot
account for the nunber of axes)

Name: EIP

C:\Users\MO000310; 10-EIP

cance

STEP 2: import the "MEGMEET MV800 EthernetlP V1.01.EDS" file as shown in the following image.
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24 Device Repository

|
Location: |System Repository ~ Edit Locat...
l {C:\Inovance Control\InoProShop\CODESYS\Repository\D evices)

Installed device descriptions:
|string for a fulltext search | vendor: |<All vendors> ~ | Install... |

Name Vendor Version Description Uninstall
+ 4 Miscellaneous Export
= @rLc
+ @ SoftMotion drives
+ (@ Fieldbusses

Details...

Close

When the file is successfully imported, the following view will be displayed.

& Device Repository
|

Location: |System Repository
l (C:\Inovance Control\InoProShop\CODESYS\Repository\D evices)

s Edit Locat...

Installed device descriptions:

IString for a fulltext search \ vendor: | <All vendors> v Install...
| Name Vendor A Uninstall
ot shenzhan INVT electronic co. Itd Export
(@ mecmeeT Mvsoo EP mmwzaﬁwe:wwm..ltl
Renesas OpElier Device Renesas Blectronics
+ H@ Ethernet Adapter v
< >
= @ C:\Users\M00031079\Downloads \b 1 1266da-5263-45b0-86d-35 18efacbb96\GD350
@ Device "MEGMEET MVB00 EIP” installed to device repository.
Details...

Close

STEP 3: configure the network
Open the "Network Configuration” interface, and select "EtherNet/IP Master” as the current PLC

communication protocol, as shown in the following image.
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3] " f

Gle Edt Yew Progect Buid Onine Debug Jools Wndow Help
4] HDeEd & AR e (78 o X
Devices - ax & Devie # Metwork Configuration X >
= o :| & Refresh opy Paste i Delete Undc Redo | @ Import EDS Fle s import GSD Fie (#) Import ECT Fle (g Zoom In o
= () Device (AMB0OCPULE0RTP TH) oo g
@ _Fault Diagnose : []Yodbus Mester [ Modbus Slave [Free Protocol
#” Network Confi ok
0} Locatius Conto []Modbus Mester [JModbus Slave []Free Protocol
= &l A Loge | JCAND
% 0 Asohcation []CANopen Master  []CANlink Master [JCANlink Slave
T —  fEthernst
8 Pic_pro pro) [ ModbusTCl Master  [|ModbusTCP Slave [ Melsec Master
- & | JEtherCAT
?Task Configuration ] EtherCAT Master
& MainTask therNat/IP
& ne e [7] EtherNet/IP Master|  []EtherNet/IP Slave
I Resources List
 SoftMation General Axis Pool
B HIGH_SPEED_to (High Speed 10 Module)
= Ethernet_A (Ethernet)
Double click "MEGMEET MV800 EIP" in the right column to add the slave, as shown in the following
image.
@
fie Bt Vew Projct Gud Onive Debug Todk lndow e
[¢] SN~ L R T R -1 X
- » 8 X [ vewe 3 metworkConfiguration X v tetwok. w3 X
o X I=ll! = Rekesh |@copy @rene i Deke Hunds [t Redo: | @ Mrpor EDS e SO Fle (E)Import £CT e | @ ZoomIn ;:«:::::am
= (3 pevee (uso0-ouscaTP M o o | 25 ethenat e
@ Foult Diagnose e " MODBUS_TCP
[]Modbus Master [J¥edbus Slave [JFree Protecel a 5
= @ Network Configuration Jeout & EtharcAT Port
o ocabius Confiz [JMedbus Master  [INodbus Slave [Free Protecsl 3 Bastey
“ Bl Rcus o
g S []CANopen Mester  []CANlink Master ] CANLink Slave
Manager | /Etharney
;u:::m oR6) (] ModbusTCP Master [JModbusTCP Slave  []Melsec Master
=i therCAT
@ 72k Configuration /E [ EtherCAT Master
= & EvammicT A | fEtharNer/TP

) erertietpmaste_al0Cyde
5 § EPvmmtevcTan A
8] EreriietPMaster A ServaCyde

Resources List

[ EtherNet/IP Master []Ethes¥et/IP Slave

When the slave is added successfully, the following view will be displayed.

STEP 4: configure the slave parameters
Set the slave IP address, as shown in the following image.
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wroject” - In W
De ESt few Puect D Qe Deng ok mndow Db
¢ Hed & #Y e

Devices -8 x
caw )
= (@ Devke{ A0 CPUIE0STR/TN)
@ FaktDogose
= $¢ NetworkConfiguration
W LocaBusGonfg
= BAnCloge
= © Appication
W tirayMaeger
) PC PRGIPRG)
= {# Tskcorfguration
= @& EPVistrOTak A
8] EtheretPVister ACyde
= & BPMmESenieTak A
&) EtherNetPhviaster ASenviceCyde
= & Marnask
8 nc s
2 Resourceslist
" Sofviotion Generd fvdsPodl
B HGH_SPED D{HehSpeed OMode)
= [ Bhemet AfEhemet)
= [ EherNetPvisier ABheeyPScamen)

[ AT AR FP AT AR |
STEP 5: configure master IP

BherNet/PYOMapping
EheriNes/PECObect

@ veee 3 recHeET_rveco_er x -

[pum 02 .85, 1 .2

| Etheritet/1P

Select the Internet interface for the master, as shown in the following image.

1 - In; wp
D GSC Yew Poect Qic Qrine Deng [ods fndow peo
Quihwd & LR TRl A | « R =
Devices >r*rx 1.7 3 oever § reewr e 3 themet A x F] Etenedrsme A -
T |
= (@ Dove AVEDD CUIEOBTE/IN e - =
:;:mkmﬁm s v )
W Loy FherNeyPYOMapping Subret ek 55 , 255 . 258
= BAACloge = DefakGateway 4 ]
-0 EtherNet PECObject e
Mty Voo |mmm
B PC PRGIPRG)
= (@ Tskcorfgration

B 151 PED D{HghSpeed OModue)
[ Ethemet AfFhemet)
= BhertetPviasterA(EherNet/PScanner]
) MEGVIEET_ MVBOD B (VEGMEETVVEDDEIR)

Double click "eth0", and the information, including the IP address, subnet mask, etc., will be
automatically filled. The value of the IP address will be in consistency with that of "eth0", as shown in

the following image.
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Network Adapters

Interface

Name  Descr... IP Address

lo 1127.0.0.1

‘[ 1P Address 192 . 166 .
Subnet Mask g
Default Gateway 0 0 .

MAC Address

&
(256 . 255 . 285 . 0
0

70:Ch:4D:0E: 75:EF

]
\
\

0.

STEP 6: when the project is saved, build and download it to PLC.
Save the project, build and download it to PLC, and confirm the success of EIP communication
connection between PLC and MV800 drive by checking whether there are green marks before the
master and slave items in the left project tree, as shown in the image below.

(B <P praject: - InaPrashop(v1.7
He GOt gew Pust pid Qe Deng [k mndow heo
QuIRwd & WY r n XA
Devices 8 Rl G mewokcodgueton  flg Haroware Confguaton
@ L
- 3 Dovie oo} AVIECDCPULECBTR/ TN e Address seting
;F"*”“‘““ ) Conrvetion Pades 12 .
W LocaBusGonfg User Pararneters
= BiAcicge ik
- © Aepicsonfur HetekiDsrs tatarl
i e Lweny
- @ Tad:cuigm- S @m@m
= & BV OTack A - B Cenietypecheck
) BherietPvister A it il & VendoriDeheck
= & BPMzersaeTak A 1 Podutcodeched
7@?;;;&«%,.&5@&(& P Meiorrakionchedk
8 ncpc O Minorrevsionchedk
- Fesioreniea
% Softvioion General AvsPodl
& B HGHSFEED O[HghSpeed OMode)
= @ Bhemer Afethemet)
= [l BhaetPVister AEtherNeyPScaner)
5 8 MEGVEEET_ MVAID B (VEGMEETVVEIDE

@ oewe

 FER

@

-

03

| Cancel |

@ MEGHEET_Mveoo_EF X

Etheri'et/IP

Check the read/write variables in the "EtherNet/IP 1/0 Mapping” interface, as shown in the image

bel

ow.
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Appendix |

EtherCAT Object Dictionary

Index | Sub-index Description Access rights | Data type Default value
1000h 0 Device type RO UINT32 0x00000402
1001h 0 Error register RO UINT8 0
1008h 0 Manufacturer device name RO String MV800 ECAT CoE
1009h 0 Monufocturgr hardware RO String Determined bylthe
version hardware version
100Ah 0 Monufccturgr software RO String Determined by‘the
version software version
ID object
0 The biggest sub-index RO UINTS 4
included
1018h 1 Supplier ID RO UINT32 0x000006AE
2 Product code RO UINT32 0x00000902
3 Revision number RO UINT32 0x00000200
4 Serial number RO UINT32 0x00000000
RX PDO1 mapping parameter
0 Number.mc supported RW UINTS 4
mapping objects
1 The first mapping object RW UINT32 0x60400010
2 The second mapping object RW UINT32 0x210B0010
3 The third mapping object RW UINT32 0x210D0010
1600n 4 The fourth mapping object RW UINT32 0x210C0010
5 The fifth mapping object RW UINT32 0x00000000
6 The sixth mapping object RW UINT32 0x00000000
7 The seventh mapping object RW UINT32 0x00000000
8 The eighth mapping object RW UINT32 0x00000000
9 The ninth mapping object RW UINT32 0x00000000
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10 The tenth mapping object RW UINT32 0x00000000
RX PDO2 mapping parameter
0 Number.of supported RW UINTS 5
1601h mapping objects
1 The first mapping object RW UINT32 0x60400010
2 The second mapping object RW UINT32 0x210B0010
RX PDO3 mapping parameter
0 Number.mc supported RW UINTS 5
1602h mapping objects
1 The first mapping object RW UINT32 0x60400010
2 The second mapping object RW UINT32 0x210D0010
RX PDO4 mapping parameter
0 Number.of supported RW UINTS 5
1603h mapping objects
1 The first mapping object RW UINT32 0x60400010
2 The second mapping object RW UINT32 0x210C0010
TX PDO1 mapping parameter
0 Number.of supported RW UINTS 5
mapping objects
1 The first mapping object RW UINT32 0x60410010
2 The second mapping object RW UINT32 0x603F0010
3 The third mapping object RW UINT32 0x22020010
4 The fourth mapping object RW UINT32 0x22000010
5 The fifth mapping object RW UINT32 0x22030010
1A00h 6 The sixth mapping object RW UINT32 0x22040010
7 The seventh mapping object RW UINT32 0x220A0010
8 The eighth mapping object RW UINT32 0x00000000
9 The ninth mapping object RW UINT32 0x00000000
10 The tenth mapping object RW UINT32 0x00000000
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TX PDO2 mapping parameter

Number of supported

1A0Th mapping objects RW UINTS 2
The first mapping object RW UINT32 0x60410010
The second mapping object RW UINT32 0x220A0010
TX PDO3 mapping parameter
Number of supported
1A02h mapping o;ths RW UINTS 2
The first mapping object RW UINT32 0x60410010
The second mapping object RW UINT32 0x22020010
TX PDO4 mapping parameter
Number of r
e | | |
The first mapping object RW UINT32 0x60410010
The second mapping object RW UINT32 0x22030010
Synchronized management of communication types
The biggest sub-index RO UINT8 4
SMO communication type RO UINT8 0x01
1CO0N
SM1 communication type RO UINT8 0x02
SM2 communication type RO UINT8 0x03
SM3 communication type RO UINT8 0x04
RxPDO distribution
1C12h The biggest sub-index RW UINT8 1
Object ind:))ipd[i)sgributed by RW UINT16 0x1600
TxPDO distribution
1C13h The biggest sub-index RW UINT8 1
TxPDO distribution RW UINT16 0x1A00
1C32h Synchronized management of synchronously output parameters

104




0x00 The biggest sub-index RO UINT8 0x20
0x01 Sync mode RW UINT16 0x02
0x02 Cycle time RO UINT32 0
0x03 Switching time RO UINT32 0
0x04 Synchronization type RO UINT16 0x4006
supported
0x05 The shortest cycle time RO UINT32 0x0003D090
0x06 Calculate/Copy time RO UINT32 0
0x07 Reserve RW UINT32 0
0x08 Learn cycle time RW UINT16 0
0x09 Delay time RO UINT32 0
Ox0A SyncO time RW UINT32
0x0B SM event loss counter RO UINT32 0
0x0C Loop timeout counter RO UINT32 0
0xOD Switching time too short RO UINT32 0
counter
0x20 Sync error RO UINT8 0
Synchronized management of synchronously input parameters
0x00 The biggest sub-index RO UINT8 0x20
0x01 Sync mode RW UINT16 0x02
0x02 Cycle time RO UINT32 0
0x03 Switching time RO UINT32 0
1C33h | Ox04 Synchronization type RO UINTI16 0x4006
supported
0x05 The shortest cycle time RO UINT32 0x0003D090
0x06 Calculate/Copy time RO UINT32 0
0x07 Reserve RW UINT32 0
0x08 Learn cycle time RW UINT16 0
0x09 Delay time RO UINT32 0
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Ox0A SyncO time RW UINT32
0x0B SM event loss counter RO UINT32
0x0C Loop timeout counter RO UINT32
0xOD Switching time too short RO UINT32
counter

0x20 Sync error RO UINT8

2000h POO function code group

2001h PO1 function code group

2002h P02 function code group

2003h P03 function code group

2004h P04 function code group

2005h P05 function code group

2006h P06 function code group

2007h P07 function code group

2008h P08 function code group

2009h P09 function code group

200Ah P10 function code group

200Bh P11 function code group

200Ch P12 function code group

200Dh P13 function code group

200Eh P14 function code group

200Fh P15 function code group

2010h P16 function code group

2012h P18 function code group

2014h P20 function code group

2015h P21 function code group

2016h P22 function code group

2017h P23 function code group
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2018h P24 function code group
201Ah P26 function code group
2028h P40 function code group
202%9h P41 function code group
202Bh P43 function code group
2032h P50 function code group
2061h P97 function code group
2062h P98 function code group
Function code reading/writing error indication

0 Number of sub-indexes RO UINT8 2
2064h 1 Error code RO UINT32 0

5 Index of the function code RO UINT32 0

with error
2100h 0 Drive torque upper limit RW UINT16 0
2101h 0 Braking torque upper limit RW UINT16 0
2102h 0 FWD frequency upper limit RW UINT16 0
2103h 0 REV frequency upper limit RW UINT16 0
2104h 0 Voltage referfence (VIF RW UINT16 0
separation)

2105h 0 DO RW UINT16 0
2106h 0 AO1 RW UINT16 0
2107h 0 HDO1 RW UINT16 0
2108h 0 HDO2 RW UINT16 0
210%9h 0 PID reference value RW INT16 0
210Ah 0 PID feedback value RW INT16 0
210Bh 0 Position reference RW UINT16 0
210Ch 0 Torque reference RW INT16 0
210Dh 0 Frequency reference RW UINT16 0

1
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2200h 0 Output current RO UINT16 0
2201h 0 Output voltage RO UINT16 0
2202h 0 Output frequency RO UINT16 0
2203h 0 Output torque RO INT16 0
2204h 0 Bus voltage RO UINT16 0
2205h 0 DI state 1 RO UINT16 0
2206h 0 DI state 2 RO UINT16 0
2207h 0 DO state RO UINT16 0
2208h 0 Motor power RO INT16 0
220%h 0 Power output RO UINT16 0
220Ah 0 Position actual value RO UINT16 0
603Fh 0 Error code RO UINT16 0
6040h 0 Control word RW UINT16 0
6041h 0 Status word RO UINT16 0
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Appendix |l

CANopen Object Dictionary

Index | Sub-index Description Access rights | Data type Default value
1000h 0 Device type RO UINT32 0x00000320
1001h 0 Error register RO UINT8 0
Error code register

0 Number of errors RW UINT8 0

1 Error code RO UINT32 0

2 Error code RO UINT32 0

3 Error code RO UINT32 0
1003h

4 Error code RO UINT32 0

5 Error code RO UINT32 0

6 Error code RO UINT32 0

7 Error code RO UINT32 0

8 Error code RO UINT32 0
1005h 0 SYNC COB ID RW UINT32 0x80
100Ch 0 Protection time RW UINT16 0
100Dh 0 Life cycle factor RW UINT8 0
1014h 0 Emergency COB ID RW UINT32 0x80+Node-ID
1017h 0 Producer heartbeat time RW UINT16 0

0 Number of sub-indexes RO UINT8 4

1 Manufacturer ID RO UINT32 0x264
1018h 2 Product code RO UINT32 0x320

3 Revision number RO UINT32 0x01

4 Serial number RO UINT32 0

ID object

1018h 0 Number of sub-indexes RO UINT8 4

1 Supplier ID RO UINT32 0x000006AE
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Product code RO UINT32 0x00000902
Revision number RO UINT32 0x00000200
Serial number RO UINT32 0x00000000
Server SDO
Number of sub-indexes RO UINT8 2
1200h
COB ID client to server RO UINT32 0x600+Node-ID
COB ID server to client RO UINT32 0x580+Node-ID
RxPDO1 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 0x200+Node-ID
Transmission type RW UINT8 OxFF
1400h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
RxPDO2 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 | 0x80000300+Node-ID
Transmission type RW UINT8 OxFF
1401h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
RxPDO3 communication parameter
Number of sub-indexes RO UINT8 6
1402h COB-ID used by PDO RW UINT32 | 0x80000400+Node-ID
Transmission type RW UINT8 OxFF
Inhibit time RW UINT16 0
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/ / UINT8

Event timer RW UINT16 0
/ / UINT8 /
RxPDO4 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 | 0x80000500+Node-ID
Transmission type RW UINT8 OxFF
1403h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
RxPDO1 mapping parameter
Number of sub-indexes RW UINT8 4
The first mapping object RW UINT32 0x60400010
1400h
The second mapping object RW UINT32 0x210D0010
The third mapping object RW UINT32 0
The fourth mapping object RW UINT32 0
RxPDO2 mapping parameter
Number of sub-indexes RW UINT8 4
The first mapping object RW UINT32 0
1401h
The second mapping object RW UINT32 0
The third mapping object RW UINT32 0
The fourth mapping object RW UINT32 0
RxPDO3 mapping parameter
Number of sub-indexes RW UINT8 4
1402h The first mapping object RW UINT32 0
The second mapping object RW UINT32 0
The third mapping object RW UINT32 0
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The fourth mapping object RW UINT32 0
RxPDO4 mapping parameter
Number of sub-indexes RW UINT8 4
The first mapping object RW UINT32 0
1403h
The second mapping object RW UINT32 0
The third mapping object RW UINT32 0
The fourth mapping object RW UINT32 0
TxPDO1 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 0x180+Node-ID
Transmission type RW UINT8 OxFF
1800h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
TxPDO2 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 | 0x80000280+Node-ID
Transmission type RW UINT8 OxFF
1801h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
TxPDO3 communication parameter
Number of sub-indexes RO UINT8 6
1802h COB-ID used by PDO RW UINT32 | 0x80000380+Node-ID
Transmission type RW UINT8 OxFF
Inhibit time RW UINT16 0
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/ / UINT8

Event timer RW UINT16 0
/ / UINT8 /
TxPDO4 communication parameter
Number of sub-indexes RO UINT8 6
COB-ID used by PDO RW UINT32 | 0x80000480+Node-ID
Transmission type RW UINT8 OxFF
1803h
Inhibit time RW UINT16 0
/ / UINT8 /
Event timer RW UINT16 0
/ / UINT8 /
TxPDO1 mapping parameter
Number of sub-indexes RW UINT8 4
The first mapping object RW UINT32 0x60410010
1A00h
The second mapping object RW UINT32 0x22020010
The third mapping object RW UINT32 0
The fourth mapping object RW UINT32 0
TxPDO2 mapping parameter
Number of sub-indexes RW UINT8 4
The first mapping object RW UINT32 0
1A0Th
The second mapping object RW UINT32 0
The third mapping object RW UINT32 0
The fourth mapping object RW UINT32 0
TxPDO3 mapping parameter
Number of sub-indexes RW UINT8 4
1A02h The first mapping object RW UINT32 0
The second mapping object RW UINT32 0
The third mapping object RW UINT32 0
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The fourth mapping object

RW

UINT32

TxPDO4 mapping parameter

Number of sub-indexes RW UINT8
The first mapping object RW UINT32
1A03h

The second mapping object RW UINT32

The third mapping object RW UINT32

The fourth mapping object RW UINT32
2000h POO function code group
2001h PO1 function code group
2002h P02 function code group
2003h P03 function code group
2004h P04 function code group
2005h PO5 function code group
2006h P06 function code group
2007h P07 function code group
2008h P08 function code group
200%h P09 function code group
200Ah P10 function code group
200Bh P11 function code group
200Ch P12 function code group
200Dh P13 function code group
200Eh P14 function code group
200Fh P15 function code group
2010h P16 function code group
2012h P18 function code group
2014h P20 function code group
2015h P21 function code group
2016h P22 function code group
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2017h P23 function code group
2018h P24 function code group
201Ah P26 function code group
2028h P40 function code group
202%h P41 function code group
202Bh P43 function code group
2032h P50 function code group
2061h P97 function code group
2062h P98 function code group
Function code reading/writing error indication
Number of sub-indexes RO UINT8
2064h Error code RO UINT32
Index of\;tvr;tehfsrrlz?on code RO UINT32
2100h Drive torque upper limit RW UINT16
2101h Braking torque upper limit RW UINT16
2102h FWD frequency upper limit RW UINT16
2103h REV frequency upper limit RW UINT16
2104h Voltage refer(.ence (VIF AW UINTI6
separation)
2105h DO RW UINT16
2106h AO1 RW UINT16
2107h HDO1 RW UINT16
2108h HDO2 RW UINT16
210%h PID reference value RW INT16
210Ah PID feedback value RW INT16
210Bh Position reference RW UINT16
210Ch Torque reference RW INT16
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210Dh Frequency reference RW UINT16
2200h Output current RO UINT16
2201h Output voltage RO UINT16
2202h Output frequency RO UINT16
2203h Output torque RO INT16
2204h Bus voltage RO UINT16
2205h DI state 1 RO UINT16
2206h DI state 2 RO UINT16
2207h DO state RO UINT16
2208h Motor power RO INT16
220%h Power output RO UINT16
220Ah Position actual value RO UINT16
603Fh Error code RO UINT16
6040h Control word RW UINT16
6041h Status word RO UINT16
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Appendix Ill Warranty and Service

Megmeet rigorously adheres to the ISO 9001:2008 standard in manufacturing motor drive products. If
any irregularities occur with our products, please contact the product supplier or the headquarters
directly. Megmeet is committed to delivering comprehensive technical support services to all our clients.

1. Warranty period

The warranty period for the product is 18 months from the date of purchase, but not exceeding 24
months after the manufacturing date recorded on the nameplate.

2. Warranty scope

During the warranty period, any abnormalities arising from the responsibility of our company can be
repaired or replaced free of charge by our company. However, a certain amount of repair charges may
apply even within the warranty period under the following circumstances:

(1) Damage caused by fire, flood, severe lightning strikes, or similar reasons;

(2) Man-made damage caused by users' unauthorized modifications;

(3) Damage due to dropping or transportation after purchase;

(4) Damage caused by usage beyond the standard specifications or requirements;
(5) Damage resulting from operation/use not in accordance with the user manual.
3. After-sales service

(1) If there are special requirements for the installation and commissioning of the drive product, or if the
product's performance or functionality is not satisfactory, please contact the product distributor or
Megmeet.

(2) In case of any abnormalities, please seek assistance by contacting the product supplier or Megmeet.

(3) During the warranty period, any abnormalities caused by manufacturing and design defects will be
repaired free of charge by our company.

(4) Beyond the warranty period, repairs will be conducted at the customer's request and charged by our
company.

(5) Service fees are calculated based on actual costs. Any agreements in place will take precedence.

Shenzhen Megmeet Electrical Co., Ltd.

Add: 5th Floor, Block B, Unisplendour Information Harbor, Langshan Road, Shenzhen, 518057, China
Tel: +86-755-86600500

Fax: +86-755-86600562

Website: www.megmeet.com
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Shenzhen Megmeet Electrical Co., Ltd.

Drive Warranty Bill

Customer company:

Detailed address:

Zip code: Contact:

Tel: Fax:
Machine model:

Power: Machine No.:

Contract No.:

Purchase date:

Service unit:

Contact:

Tel:

Maintenance person:

Tel:

Maintenance date:

Comment on service:
O Excellent

Other comment:

O Good O Fair O Unsatisfactory

User's signature:

Date:

Customer Service Center follow-up record:
O Follow-up phone call
Other:

Signature of the technical support engineer:

O Follow-up letter

Date:

Note: This bill becomes invalid if the user can not be visited.
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Shenzhen Megmeet Electrical Co., Ltd.

Drive Warranty Bill

Customer company:

Detailed address:

Zip code: Contact:

Tel: Fax:
Machine model:

Power: Machine No.:

Contract No.:

Purchase date:

Service unit:
Contact: Tel:
Maintenance person: Tel:
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Comment on service:
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Date:
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