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Preface

Preface
Introduction to Materials

The CM680 is a high-performance general-purpose inverter, featuring a book-type design
across the entire series to meet more installation area requirements. The product is equipped
with rich hardware configurations and powerful software performance, supporting a variety
of communication protocols and efficient control of various types of motors. It offers
excellent drive performance and control functions, enabling the application of automated
production equipment in industries such as metallurgy, lifting, machine tools, printing, wire
drawing, glass, food, fans, and pumps.

This manual introduces the communication expansion card, including its overview, composition,
dimensions, installation, electrical connections, and parameter configuration.

More Information

ocument Name Content Summary
ICM680 Series General
Purpose Inverter Introduces detailed content on product installation, wiring, commissioning, fault

Quick Installation and handling, function codes, fault codes, etc.

ICommissioning Manual

ICM680 Series General Introduces the system composition, technical specifications, components,

Purpose Inverter dimensions, optional accessories (installation accessories, cables, peripheral
electrical components), expansion cards, and detailed content on daily

Hardware Manual maintenance and care, compliance with certifications and standards, etc.

ICM680 Series General [Introduces the installation dimensions, space design, detailed installation steps,

Purpose Inverter wiring requirements, cabling requirements, installation requirements for optional

. accessories, and detailed content on common EMC issue resolution suggestions,
Installation Manual etc.

ICM680 Series General . . ..
Purpose Inverter Introduces the detailed content of the product's functional applications,

communication, fault codes, function codes, etc.
Software Manual

(CM680 Series General [Introduces the detailed content of the product communication expansion card's
Purpose Inverter overview, composition, dimensions, installation, electrical connections,
ICommunication Manual communication parameter configuration, fault codes, etc.
Version Change Record
Revision Date Release Version IChange Content
2023-12 [Ver 1.0 First release of the manual.
2023-04 [Ver 1.1 |Added methods for reading and writing inverter function codes

sing CANopen, etc.

2024-09 Ver 1.2 Modified some parameters and functions.

About Manual Acquisition

This manual is not shipped with the product. If you need to obtain the electronic PDF version, you
can do so through the following methods:
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Log in to the Changsha Riye Electric official website (www.cssunye.com), go to the “Download
Center,” search for the keyword, and download.

Warranty Statement

Under normal usage conditions, if the product malfunctions or is damaged, we provide warranty
service within the warranty period. After the warranty period, repair fees will be charged.

Within the warranty period, the following situations causing product damage will incur repair fees.
e Damage caused by not operating the product according to the manual.

e Damage caused by fire, water, or abnormal voltage.

e Damage caused by using the product for non-standard functions.

e Damage caused by use beyond the specified product usage range.

o Secondary damage caused by force majeure (natural disasters, earthquakes, lightning strikes).

Service fees are calculated according to the manufacturer's unified standards. In case of a contract,

the contract takes precedence. For detailed warranty information, please refer to the 'Product Warranty
Card'.
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Precautions
Safety Statement

1. This chapter explains the safety precautions necessary for the proper use of this product. Before using
this product, please read the user manual and correctly understand the information related to safety
precautions. Failure to comply with the matters specified in the safety precautions may result in death,
serious injury, or equipment damage.

2. The 'Danger’, 'Warning', and 'Caution' items in the manual do not represent all safety matters that
should be observed, but are provided as a supplement to all safety precautions.

3. This product should be used in an environment that meets the design specifications; otherwise, it may
cause malfunctions. Any functional abnormalities or component damage caused by non-compliance
with these specifications are not covered by the product warranty.

4. Our company will not assume any legal responsibility for personal injuries or property damage
caused by non-compliance with the content of this manual or improper operation of the product.

Definition of Safety Levels

In this manual, safety precautions are divided into the following two categories:

&Danger: Situations where failure to follow the required procedures can result in serious injury or
even death;

&Caution: Situations where failure to follow the required procedures can result in moderate injury
or minor injury, as well as equipment damage;

Please read this chapter carefully when installing, debugging, and maintaining this system, and strictly
follow the safety precautions outlined in this chapter. The company will not be liable for any injuries or
losses resulting from non-compliance with the operating procedures.

Safety Precautions

Usage Phase Safety Level Matters

If you find that the control system is waterlogged, parts are missing, or
Dange components are damaged upon unpacking, do not install!

-

Before If the packing list does not match the actual items, do not install!

Installation Handle with care when moving to avoid the risk of damaging the equipment!

&Cauﬁon Do not touch the components of the control system to avoid the risk of static
damage!

& Only trained personnel with knowledge of electrical equipment and electrical
Dange expertise should operate. Non-professionals are strictly prohibited from
operating!

r
During - - ) )
installation Do not allow wire ends or screws to fall into the drive, as this can cause damage
C to the drive!
Caution | Please install the drive in a location with minimal vibration and avoid direct
sunlight.

Installation must be performed by a professional electrical engineer; otherwise,
unexpected dangers may occur!

.. Before wiring, ensure that the power supply is in a zero-energy state to avoid the
Wh & . =
en wirng Dange | sk of electric shock!

r
Please ensure that the inverter is properly and correctly grounded according to

standards to avoid the risk of electric shock!
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Usage Phase

Safety Level

Matters

&Cauﬁon

Please follow the steps specified in the Electrostatic Discharge (ESD) prevention
measures and wear an ESD wrist strap when performing wiring and other
operations to avoid damaging the equipment or internal circuits of the product.

When wiring the control circuit, please use twisted pair shielded wire and connect
the shield to the product's grounding terminal for grounding; otherwise, it may
cause abnormal operation of the product.

Before
Powering On

&Danger

Before powering on, please ensure that the product is installed properly, the
wiring is secure, and the motor device is allowed to restart.

Before powering on, please confirm that the power supply meets the product
requirements to avoid damaging the product or causing a disaster!

Do not open the product cabinet door or protective cover, touch any wiring
terminals, or remove any components or parts while the power is on, as there is a
risk of electric shock!

Cautio

The inverter must be covered with the cover before power can be applied;
otherwise, there is a risk of electric shock!

Wire according to the circuit connection methods provided in this manual;
otherwise, accidents may occur!

After
power-on

A\
A\

Dange

Do not open the cover after power-on. Otherwise, there is a risk of electric shock!

Do not touch any input or output terminals of the inverter. Otherwise, there is a
risk of electric shock!

n
T
&Cauﬁon

If parameter identification is required, be aware of the danger of injury from the
rotating motor; otherwise, accidents may occur!

Do not arbitrarily change the manufacturer's parameters of the inverter;
otherwise, it may cause damage to the equipment!

During
operation

& Dange
r

Non-professional technical personnel should not test signals during operation;
otherwise, it may cause personal injury or equipment damage!

Do not touch the cooling fan or discharge resistor to test the temperature;
otherwise, it may cause burns!

&Caution

During inverter operation, avoid dropping objects into the equipment, as this can
cause damage to the device!

Do not use contactors to control the start and stop of the drive, as this can cause
damage to the equipment!

During
maintenance

& Dange

T

Do not perform repairs or maintenance on the inverter without professional
training, as this can result in personal injury or equipment damage!

Do not perform repairs or maintenance on the equipment while it is energized, as
this poses an electric shock hazard!

Ensure that the inverter's input power has been disconnected for at least 10
minutes before performing maintenance or repairs on the drive, as residual
charges in the capacitors can cause injury!

All pluggable modules must be inserted or removed with the power off!

After replacing the communication module, parameter settings and checks must
be performed.

10
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PROFIBUS DP Communication

1. List of Communication Protocols

Supported Communication
Protocols

Communication Hardware

PROFIBUS DP Communication

PROFINET Industrial Ethernet]
Communication

EtherNet/IP Industrial Ethernet
Communication

EtherCAT Industrial Ethernet]
Communication

CANopen Communication

External
Communication
Expansion Module

EMH-DP Communication Expansion Card

EMH-PN Communication Expansion Card

EMH-EN Communication Expansion Card

EMH-EC Communication Expansion Card

EMH-OP Communication Expansion Card

11
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2. PROFIBUS DP Communication

2.1. Product Information

The EMH-DP Communication Expansion Card is a PROFIBUS fieldbus adapter card that
complies with the international standard for PROFIBUS-DP fieldbus. This card is installed on the
CM680 Inverter to enable communication with PROFIBUS master station devices, making the inverter
a slave station of PROFIBUS DP, accepting control from the master station.

2.1.1. Physical Dimensions
Physical dimensions of the PROFIBUS Communication Expansion Card: PCB length 95mm,
width 37mm, mounting hole diameter 3.5mm.

Figure 1 Physical Dimensions of the EMH-DP Communication Expansion Card

2.1.2. Interface Layout

The hardware layout of the EMH-DP Communication Expansion Card is shown in Figure 2. Pin
Header X3 is used for connecting to the inverter and is located on the back of the EMH-DP
Communication Expansion Card. The EMH-DP Communication Expansion Card provides a 9-pin
D-type connector for PROFIBUS communication. Detailed descriptions of each hardware component

are provided in Table 1.

i

D1 D2 D3 D4 X3

Figure 2 EMH-DP Communication Expansion Card Interface Layout

12
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Table 1 EMH-DP Communication Expansion Card Interface Description

Diagram Name Hardware Name Function Description

X1 Socket UART Interface: Print Operation Information

X2 9-pin D-type Connector For Module Connection to PROFIBUS Network,
Refer to Figure 1.3 Description

X3 Board-to-Board Socket For Connection to Inverter

X4 Socket For Firmware Download and Debugging

D1, D2, D3, D4 LED Indicator Light Used to md}cate the operating status, refer to Table
1.2 for details

1. PROFIBUS-DP Communication Interface

The EMH-DP Communication Expansion Card uses a standard DB9 connector to connect with the
PROFIBUS master station, and its pin signal definitions follow the SIEMENS DB9 connector standard
distribution. As shown in the following figure:

+5V

RTS |

Figure 3 EMH-DP Communication Expansion Card DP Communication Interface Description

2. LED Indicator Light

Table 2 EMH-DP Communication Expansion Card LED Indicator Light Description

N;amgzam Indicator Light Indicator Light Status Function Description
Constantl Indicates no communication between the module and the
PROFIBUS on Y| PROFIBUS master station (check PROFIBUS cable
D1 Communication Red connections and station number)
Status Indicator Light
Light off Indicates normal communication between the module and
the PROFIBUS master station
g(r)lnstantly Communication timeout with the inverter
Inverter
D2 communication Red Abnormal communication with the inverter (interference
status indicator Light Flashing exists, poor connection, etc.), communication format
light error (register address error, data error, etc.)
Off Normal communication with the inverter
D3 Program run Green Constantly | Main program running normally

13
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status indicator light On

light .
Off Main program not started properly
Constantly

- Hardware power | Green On Module powered on normally

indicator light light

Off Module not powered on
2.2. Installation and Wiring

2.2.1. Installation

The EMH-DP Communication Expansion Card is designed to be embedded in the CM680 Inverter.
Before installation, please disconnect the power supply to the inverter, wait for about 10 minutes, and
ensure that the inverter's charging indicator light is completely off before proceeding with the
installation. After inserting the EMH-DP Communication Expansion Card into the inverter, please
secure the corresponding screws to prevent poor contact between the board and the signal socket. The
installation diagram is shown in Figure 4.

Figure 4 EMH-DP Communication Expansion Card Installation Diagram

2.2.2.  Wiring

The wiring diagram for the PROFIBUS DP bus is shown in Figure 5. Terminal matching resistors
must be connected at both ends of the PROFIBUS bus. Adjust the DIP switch according to the markings
on the terminal block. Failure to connect or insufficient terminal resistors can affect communication
quality, leading to unstable communication.

14
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PROFIBUS % PROFIBUS M PROFIBUSAL | .. .. PROFTBUS M
¥k uli1 52 %N
[ ATBIGND ]| [[C ATBIGND ] [ ATBIGND ] [ ATBIGND ]
— Ny - iy - NE
] g g 0
= —

Figure 5 Schematic Diagram of PROFIBUS DP Bus Wiring

The PROFIBUS-DP communication rate ranges from 9.6 kbps to 12 Mbps, and the transmission
line length must be determined based on the transmission rate, with a transmission distance range of

100m to 1200m. The communication rates supported by the EMH-DP Communication Expansion Card
and the communication distances at each rate are shown in Table 3.

Table 3 Maximum Cable Length for Different PROFIBUS-DP Transmission Rates

Clommmitszitm 9.6k 192k | 93.75k | 1875k | 500k | 1.5M | 3M 6M 12M
Rate (bps)
Length (m) 1200 1200 1200 1000 400 | 200 100 100 100

2.3. Electrical Connection
Bus Cable Description

It is recommended to use dedicated Profibus DP bus cables. Cable parameters are shown in the
table below.

Table 4 Cable Parameters

Parameter Description

Conductor 1 pair (2x22AWG) solid copper wire

Insulation Jacket Color | Green, Red

Shielding Aluminum foil tape + tinned copper wire braid
Jacket Material PVC
Appearance Purple
AL
s / "
s () —  H | B 52
HIELR (LT G2kl B i 43 LB K

Fig. 6 Schematic Diagram of Bus Cable Inner Structure

15
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Bus Terminal Description:

It is recommended to use SIEMENS Profibus DP dedicated connector, model: 6ES7
972-0BB12-0XA

RFEEST — ﬁ
j’— 5 HDP-10 EiEHTF
I 7 EERET
LR
FREBFF X
EEE S EIRET
- BemdiErL
BEREMANIEAL
EEE L RERE

Fig. 7 Schematic Diagram of Bus Connection Terminal Layout

Bus Connection Steps

1. Remove the outer sheath of the cable, and leave the length according to the dimensions below.

6 8

ki Ees i Sy Ve LRI

Fig. 8 Cable Length Reserve Diagram (Unit: mm)

16
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2. Use a No. 1 flathead screwdriver to open the bus connector terminal cover.

Fig. 9 Opening the Bus Connector Terminal Cover

3. Use a No. 1 flathead screwdriver to secure the cable to the connector installation position,
ensuring that the shielding layer is in tight contact with the shielding layer metal plate, green cable
connects to A, red cable connects to B, as shown in the figure below.

BERESEER R —

Figure 10 Shield Layer in Contact with Metal Plate

4. After covering the connector cover and tightening the screws on the cover, insert the
CM680-PROFIBUS corresponding DB9 port, and use a screwdriver to tighten the fixing screws on both
sides to prevent loosening.
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Note: When installing the Profibus DP bus, ensure that the screws on both sides of the Siemens
terminal are securely connected to the EMH-DP module; otherwise, communication may fail or the
communication quality may decrease.

2.4. Communication Description

24.1. Key Points of PROFIBUS Communication

1. When using the EMH-DP communication expansion card, it is necessary to set the
communication decoding method of the CM680. Set the F8-19 register to 0 via the operation panel, and
set the F8-07 register to 0 or 1 according to the actual decoding method used.

2. When setting the inverter command, the F0-05 register of the CM680 must be set to 5.
3. When setting the inverter frequency, the F0-06 register of the CM680 must be set to 8.

4. The device address for PROFIBUS communication on the EMH-DP Communication Expansion
Card is set in the F8-11 register. After setting, the module must be restarted for the changes to take
effect.

5. During non-periodic communication, a new non-periodic read/write operation must not be
initiated until the previous one is completed. The interval between two non-periodic communications
should be no less than 100ms to avoid affecting the response of periodic communication.

2.4.2. Periodic Data Format

Through PZD area data, the master station can update and read inverter data in real-time and
perform periodic data exchange. The communication address is configured by the user during setup.

The EMH-DP Communication Expansion Card provides multiple Modules to transmit PZD data of
different lengths. Users select a specific Module for configuration during setup according to their needs.
The supported data length for each data format is listed in the table below:

Table 5 Supported Data Length for Each Data Format

Module Data Length
Cyclic Write (master->slave): PZD1~PZD2
PZD-2/3 .
Cyclic Read (slave->master): PZD1~PZD3
Cyclic Write (master->slave): PZD1~PZD6
PZD-6/6 .
Cyclic Read (slave->master): PZD1~PZD6
Cyclic Write (master->slave): PZD1~PZD10
PZD-10710 Cyclic Read (slave->master): PZD1~PZD10
Cyclic Write (master->slave): PZD1~PZD16
PZD-16/16 .
Cyclic Read (slave->master): PZD1~PZD16

‘When configuring the newly installed communication expansion card, each PZD has a default
address, as follows:

e PZD1 (master->slave): 24576 (0x6000), Control Command

® PZD2 (master->slave): 24578 (0x6002), Target Frequency

e PZD1 (slave->master): 8448 (0x2100), Errors and Warnings (Fixed Address)
® PZD2 (slave->master): 24832 (0x6100), Current Status

e PZD3 (slave->master) : 24834 (0x6102), actual frequency
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o Other addresses: 2096 (0x0830), reserved address, unused PZD should be set to this address to
avoid affecting other functions

2.4.3. Non-periodic data format

Non-periodic interaction uses slot-index addressing to determine the format of the message data
area. To facilitate user operations on consecutive registers of the inverter, the following non-periodic
read/write format is defined, with the index set to 100.

1. Non-periodic write

When executing a non-periodic write command, the data area must include the starting address of
the register, length, and value, with the function code fixed at 0x10, indicating a write command. The
specific format is as follows:

Table 6 Non-periodic write data format

Function . .

Code Register Address Register Length Data
Data Length 1 Byte 2 Byte 1 Byte (Register Length * 2) Byte
Example 0x10 0x1010 0x02 0x01020304

The total length of the data area for non-periodic write values is at least 6 Byte and at most 24
Byte.

2. Non-periodic Read Value

In the non-periodic read value request message, the data area is empty and cannot transmit the
register address to be read. A non-periodic write value command must be sent first to cache the register
address in the module. The function code for this non-periodic write address command is fixed at 0x03,
and the data area length is fixed at 3 Byte. The specific format is as follows:

Table 7 Non-periodic Read Data Format

Function Code Register Address
Data Length 1 Byte 2 Byte
Example 0x03 0x1010

After executing the non-periodic write address command, send the non-periodic read value
command. The read value request message includes the register length to be read, and the data area is
empty. The data area of the response message is the register value. The format of the data area in the
response message is as follows:

Table 8 Format of the Response Message Data Area

Data
Data Length (Register Length * 2) Byte
Example 0x01020304
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Communication Configuration

Taking the Siemens S7-1200 series PLC as an example, configure the PLC to establish PROFIBUS
communication with the module.

2.5.1. Configure Configuration

1. Create a project

Double-click to open the TIA Portal software, select 'Create New Project', and the following
interface will appear. Choose the save path and project name, then click 'Create’.

78 Siemens —-ox
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After creation, click 'Project View' to enter the main interface. In the 'Hardware Catalog' on the
right, select the actual PLC model being used, for example, S7-1214. Double-click to see the PLC in the
configuration page.

20



CM680 Inverter Communication Manual
PROFIBUS DP Communication

WEE EEE WEW EA) GH0 B TRO ED(W) sss,ncm
i hH eFFE & X = E

Totally Integrated Automation
X e GIEHER FeEes JEE8E ' PORTAL

BE1 » BENFRE = X
B = WitiE & PEEmE | eERE |3
] 2 | P L s 0 E2fE -k Sa=|
[ [v[E
= O
PLE 1 s (=B iiﬁifitlém (] 5
v [ PLC_1 [CPU1214C .. =| |cruazisc S| i @ s
»y o RSAMRE i ~ [ SIMATIC 57-1200 ;\:
» bg FRBE il ~ [ cPu O
» b8 BB ETIRL » [ CPU 1211C ACIDCIRly = =

» (G 2 staiE » [ cPu 1211 DEibCiDE

] : e o

s <] 5] [00% e e | 3 m CPU 1211C DCIDCIRly =

5 -ﬂi E=AnE — P = » [ CPU 1212C ACIDCIRlY -

» La fEisslizn [w] GEE |uee [Hew | » ::h CPU 1212C DCIDCIDC s

<] [ [ ﬂ R ZR5|IH RiE S [’CfDCfﬁlb' L

- - ~ [ CPU 1214C AC/DCRly L.LI

BT @\I‘. 8 = I [l ses7 21418300080 | |2
Il sE57 214-18G31-0x80 !

(L] [l ses7 213-18G400xB0 ==

P © cwemsmsE- » (3 cPu 1212 DOiDCIDC B

» [ cPU 1214C DEDCRIY
» [ CPU 1215C ACIDCIRIY

AR
1] il Il >"|_

4 Portal 1B

v BRIERE FH1e

Click on the PLC, enter the 'Device View' page, and in the properties bar, you can configure the IP
address and other information of the PLC, which can be modified according to the actual situation.

iemens - E:ASiemens\CM680Y

FEE REE NEY EAQ rffu #AEW TED BOW W) T
Cf Y H sEEE 2 X Ore: SME DR §RECE S EEEE S PORTAL
HHE1 » PLC_1 [CPU 1214C AUDTRIy] X
B = HibiE & PEEE (D7 RERE
i ES S [wEkR
ET i
Pulse_4 135 [a|[4
OPCUA 1254 -
; » PROFINETHEO_1 11X - E
, 5 2
: E
» b BRBE : b o
» 2 EiETE . | mes o
(5 2434108 s rme =
= » [ og g
[>] ] » [ bibg =
Nz B3 3] ——9— =] il ] ] »Ga 3|
LA M =
- @Eﬁ;ﬂ — o met [ e [k | h -
» (B ERiUsETE... (]
|| = | 0%E E=3 B YT T
= [] C FTR ] | Iz ’
LA L
HiEES Internet B REZS 4 (IPva) B =]
Bt | = =
- A | @ TREHEE P ||
HIER L PhoiE: 1921680 1 |
- e FEHRB - (255 235 235 0 |
A [ #meams
M SIS i [e o o o]
— PN
< I Fl w0
Po 2 =1 | Prc

21



PROFIBUS DP Communication
Inverter Communication Manual

CM680

In the hardware catalog, select the CM1243-5 communication module, add it next to the PLC, click
on this communication module, and you can configure its PROFIBUS address and other parameters.
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This completes the establishment of the master station.
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2. Install GSD File

If the GSD file has not been installed before, it needs to be installed. In 'Options', select 'Manage
General Station Description (GSD) Files'.
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Select the path where the GSD file is stored (Note: Do not store the GSD file in a path with

Chinese characters, as this may cause errors), check the GSD file to be installed, click 'Install'. After
installation is complete, select 'Close'.
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3. Configure Slave Station

Return to the “Device and Network” — “Network View” interface, in the “Hardware Catalog” on
the right, find the CM680 position under Other Field Devices — PROFIBUS DP — Drive — SUNYE,
and double-click to add the module.
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Click on “Unassigned” on the module in the “Device and Network™ interface to assign the master
station system to the module. Click on the DP connection line to configure parameters such as the DP
transmission baud rate.
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Select the slave station, and in “Properties” -> “General” -> “PROFIBUS Address” ->
“Parameters,” set the PROFIBUS device slave address. The slave address must be different from the
master address.
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2.5.2.
1. Configure Module

Configure Periodic Communication

Select the slave station, switch to the “Device View,” and under “Hardware Catalog” -> “Module,”
double-click to select the data length to be configured for the slave station. The configured module will
be added in the device view. After adding the module, you can modify the input/output mapping in the
PLC by editing the “I Address” and “Q Address”.
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2. Configure PZD

Through PZD area data, the master station can real-time modify and read inverter data, and
perform periodic data exchange.

Select the slave station, under “Properties” -> “General” select “Device Specific Parameters”, set
the register address for user-defined periodic data. PZDx(Master->Slave) indicates the address where
the master station writes to the slave station, and PZDx(Slave->Master) indicates the address where the
master station reads from the slave station, in decimal format. Refer to section 3.2 for default addresses.
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After configuration is complete, download the configuration, and the PLC and module will
automatically perform periodic data exchange.
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3. Download Configuration and Ladder Diagram

Save the configured network, set the computer's IP address to the same subnet as the PLC (note
that it should not conflict with the IP addresses of the slave stations in the configuration, or you can set
the PC to automatically obtain an IP address), compile, click download, select the interface, and then
click 'Start Search'. Select the detected PLC, and then click download.
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2.5.3. Configure Non-periodic Communication
1. Example of Non-periodic Write
Add a data block FB_control, and allocate some variables as follows:
WRI1_LEN represents the byte length of the send array; in the example below, it is 6 bytes.

The WR1_Record array is filled with the corresponding content according to the non-periodic
interaction format. In the example below, the WR1_Record array contains the 6 bytes to be sent, with
the following meanings:

WRI1_Record[0]: Function code 0x10 indicates write.

WRI1_Record[1] and WR1 Record[2]: indicate that the starting address of the registers to be
written is 0xFOOE.

WRI1_Record[3]: indicates that the number of consecutive registers to be written is 1.

WRI1_Record[4] and WR1 Record[5]: indicate that the data to be written to the starting register
address (0xFOOE) is 0x1499.
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FB_control
N £ Figzenl #£i61E 133 MoHnorc. o H.  TE M. REE it
1 4@ v Static
2 a-n VRT_EN Bool =) =] (=) =] (m
| al= WR1_DONE | Bool = =] = (=] =]
4 @ WiRT_BUSY Bool (=] =] =] =] [m]
5 @@= WR1_ERR Bool =] =] =] (=] ()
e a= VRT_LEN Byte =] =] =] =] [m]
7 a@an WRT_STATUS DWord =] =] (=] (=] (]
8 4@ = ~ WRI_Record Array(0..23] of Byte B =] =) =] (m]
e @ =  wRi_Recordo] Byte 16410
0@ = WRI_Recordl] Byte 16%F0
i1@ = WRl_Record[2] Byte 1650E ]
2a = WR1_Record[3] Byte 16401
134 =  WRI_Record[d] Byte 16814 ]
4la = WR1_Record[5] Byte )
5@ = WR1_Record[6] Byte 2]
E@ = WR1_Record(7] Byte )
17 4@ =  WRI_Recordlg] Byte
18 4@ = WR1_Record[9] Byte
19 a = WR1_Record[10] Byte o2}
204 = WIR1_Record[11] Byte
2il@m = WR1_Record[12] Byte 2]
22qn = ViR1_Record[13] Byte v
3@ = WR1_Record[14] Byte 2]
24 qn = WiR1_Record[15] Byte )
JE @ = wRiRecord[is]  Byte
E J6.4@ =  WRIRecord[17]  Byte

Add the following program in the main program block:

Function block name: WRREC

ID: The ID of the module configured during PROFIBUS module configuration
INDEX: 100

WDB1
“WRREC_DB"
“FB_control® WR1_ WRREC
Variant
EN ENO
Clin "FB_control” WR1_
EMN— pEQ DONE —1DONE
"FB_control” WR1_
BUSY —1 BUSY
"FB_control® WR1_
ERROR —ERR
1] *FB_control® WR1_
100 — |NDEX STATS — STATUS
"FE_control® WR1_
LEM LEN
"FB_control” WR1_
Record RECORD
EFR2:
5
"FB_contral® WR1_  “FB_control™ ViR1_ "FB_contral® WR1_
EMN DONE EM
X |} (%)

“FE_control” WR1_
ERR
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Recompile the PLC program and download it to the PLC. Switch to online mode. Set
“FB_control. WR1_EN” to 1, which will trigger a non-periodic write action.

Monitor the FB_control data block online to see the execution results. “FB_control. WR1_ Done”
being TRUE indicates successful execution, “FB_control. WR1_ERR” being TRUE indicates an
execution error, with the error code stored in “FB_control. WR1_STATUS”. Refer to Section 5.2 for
specific meanings.

E=t #igzen #2ir1E % R
* Static
s WR1_EN Bool FALSE =
= WR1_DONE Bool TRUE =
. WRT_BUSY Eool FALSE =
s WR1_ERR Bool e FALSE &
. VRT_LEN Byte & 16806 B
= WR1_STATUS DWord 6#0 16#0000_0000 D
s ¥ WRI_Record Array[0..23] of Byte =

a WR1_Record[0] Byte 16#10

= WiR1_Record[1] Byte 16%#F0

L WR1_Record[2] Byte 16#0E

] WR1_Record[3] Byte 16#01

L WR1_Record[4] Byte 16#14

L WR1_Record[5] Byte 16899

] WR1_Record[&] Byte 16#00

L] WR1_Record[7] Byte 16#00

L WR1_Record[8] Byte 16#00

] WR1_Record[9] Byte 16#00

L] WR1_Record[10] Byte 16%00

L WR1_Record[11] Byte 16#00

u WR1_Record[12] Byte 16#00

] WR1_Record[13] Byte 16800

= WR1_Record[14] Byte 16#00

= WR1_Record[15] Byte 16#00

a WR1_Record[16] Byte 16500

= WR1_Record[17] Byte 16800

= WR1_Record[18] Byte 16#00

2. Non-periodic Read Value

Add a data block FB_control, and allocate some variables as follows:

WR2_Record array: Enter the function code and address for reading

WR2_Record[0] : Read function code 0x03

WR2_Record[1] and WR2 Record[2]: The register address to be read is 0OxFOOE
WR2_LEN: The length of the data to be written is 3 bytes, i.e., WR_Record[0]~[2].
RD2_MLEN: The length of the data to be read is 2 bytes, i.e., the data of one register.
RD2_Record array: The data read is stored in this array.
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31
B2
33
34
35
36

WR2_EN
WR2_DONE
WR2_BUSY
WR2_ERR
WR2Z_LEN
WR2_STATUS
WR2_Record
WR2_Record[0]
WR2_Record[1]
WR2_Record[2]
WR2_Record[3]
WR2_Record[4]
WR2_Record[5]
WR2_Record[6]
WR2_Record[7]
WR2_Record[8]
WR2_Record[9]
WR2_Record[10]
WR2_Record[11]
WR2_Record[12]
WR2_Record[13]
WR2_Record[14]
WR2_Record[15]
WR2_Record[16]
WR2_Record[17]
WR2_Record[18]
WR2_Record[19]
VR2_Record[20]

Bool
Bool
Bool
Bool
Eyte
Dword
Array[0..23] of Byte
Byte
Byte
Byte
Byte
Eyte
Byte
Byte
Byte
Byte
Eyte
Byte
Eyte
Byte
Byte
Byte
Byte
Eyte
Byte
Byte
Byte
Byte

false

false

false

00000OD

Add the following program in the main program block:

Function block: WRREC is used to write the starting address of the registers to be read

]
=
™
=
]
]
=

IREODEE

NNEREE

(B o o o [

Function Block: RDREC is used to save the data starting from the first address of the read

registers.
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TDB4
“WRREC_DEB_1"
"FB_control® WRZ_ WRREC
EN Variant
— EN ENO
"FB_control® WWR2 *FE_control® WR2_
EN— geQ DOME —iDONE
"FE_control® WR2_
e BUSY —BUSY
"CM530H~
Standard_ "FB_control® WR2_
ERROR —ERR
D "FB_contral® WR2_
100 — INDEX STATUS — STATUS
*FB_control® WWR2_
LEN LEN
*FB_control™ WWR2_
Record RECORD

ERFE4:
o

*FB_control® WR2_
EMN

ir}
{R}

"FBE_control® WR2_ “FB_control” WR2_
EM DONE

"FE_control® WR2_
ERR
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%DB3
"RDREC_DE"
"FB_control®.RD2_ RDREC
EN Variant
— EN ENO
E “FB_control®.RD2_
EN— e WALID — DONE
“FB_control®.RD2_
265 BUSY —BUSY
“CM530H~
Standard_ *FB_control® .RD2_
telegram_2__PZD- ERROR —iERR
T (v "FE_control®.RD2_
100 — |NDEX STATUS — STATUS
"FB_control® RD2_ LEN— 0
MLEN —# hLEN
"FE_control®.RD2_
Record RECORD
r ERES6:
o
"FE_control®.RD2_ "FB_control®.RD2_ "FE_control®.RD2_
EN DONE EN
] L ] L
1T 1T {R}
"FB_control®.RD2_
ERR
| 1
1T

Recompile the PLC program and download it to the PLC. Set 'FB_control. WR2_EN' to 1 to trigger
the write read address. When 'FB_control. WR2 Done' is TRUE, it indicates that the write read address
was successful. Then set 'FB_control. RD2_EN' to 1, which will trigger the non-periodic read value
action. Monitor the 'FB_control' data block online to see the execution results. 'FB_control. RD2_Done'
being TRUE indicates successful execution, and 'Error' being TRUE indicates an execution anomaly.
The error code is stored in 'FB_control. RD2_STATUS'; refer to Section 5.2 for specific meanings.
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E=E #higaes #2iaE HiE 24

4 * Static

qm WR1_EN Bool FALSE =]
4=  WRI_DONE Baal TRUE |
am WR1_BUSY Bool FALSE =)
qm WR1_ERR Bool FALSE =]
as VRT_LEN Byte 6 16#06 =
as WR1_STATUS DWord 16%#0 16#0000_0000 B
@ = » WRI_Record Array[0..23] of Byte =B
qm WRZ_EN Bool FALSE =]
q= VIR2_DOMNE Baol TRUE =]
am WR2_BUSY Bool FALSE =]
qm WR2_ERR Bool FALSE =]
am WR2_LEN Byte 3 16#03 =]
as VIR2_STATUS DWerd 1650 16#0000_0000 =
Q= » WR2_Record Array[0..23] of Byte M
as= RD2_EN Boal FALSE (]
q= RD2_DONE Boal TRUE (|
as= RDZ_BUSY Bool FALSE )
q= RD2_ERR Baal FALSE |
am RD2_STATUS DWord 0 16#0000_0000 =
am RD2_MLEN Byte 2 16#02 =]
Q= * RD2_Record Amrayl0..23] .. [E]~] =
a = RD2_Record[0] Byte v} 16#14

i} = RDZ_Record[1] Byte 1 16899

a = RD2_Record[2] Byte 16%00

a = RD2_Record[3] Byte 16#00

o = RD2_Record[4] Byte 16500

a = RD2_Record[5] Byte 16800

a = RD2_Record[6] Byte 16%00

3. Explanation of Encapsulated Non-periodic Read/Write Function Blocks

To allow users to perform non-periodic read/write operations without needing to understand
Modbus messages, the manufacturer has encapsulated two non-periodic read/write function blocks for
user reference.

DP_WRITE function block: Achieves non-periodic writing, ID: represents the moduleID to be
written, ADDR: represents the address of the function code to be written, LEN: represents the number
of registers to be written, DATA: array of values to be written to the registers.
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DP_READ function block: A function block to achieve non-periodic reading, ID: represents the
modulelD to be written, ADDR: represents the address of the function code to be read, MLEN:
represents the number of registers to be read, DATA: array to store the values read from the registers.

EN
WB2.DBX0.1
“Acyclic® Enable_R— ReqQ
275
“Slave_1~Head" o
%DB2 DBW2
“Acyclic® Addr — ADDR
L MLEM
PDB2 DBX32.0
"Acyclic” Data_R — DATA

2.6. Fault Information

2.6.1. Periodic Fault Code

In the PZD area of periodic communication, the PZD1 sent from the slave station to the master
station is fixed to indicate error and alarm information, allowing users to obtain the latest status through
periodic communication. In addition to the diagnostic information of the inverter itself, the
communication status between the module and the inverter must also be included, allowing users to
obtain the cause of errors. Detailed fault status codes are listed in the table below:

Table 9 PROFIBUS Periodic Fault Status Codes

WDB7
"DP_WRITE_DE"
%WFB1
"DP_WRITE"
EMN ENO
WDB2.DBX0.0 ?3352._0.5)((}.2
"Acyclic® Enable_ DONE —i " Acyclic®.Done
Vi— REQ %DB2.DBX03
275 BUSY —"Acyclic” Busy
*Slave_1~Head" D S0B2 DB X0 4
YDE2 DBW2 ERROR — "Acyclic” .Errar
*Acyclic® Addr — ADDR YDE2 DBDA
LEMN STATUS "Acyclic® Status
PIDB2.DBX12.0
"Acyclic®.Data_W — DATA

WDBS
*DP_READ_DB"
B2
"DP_READ"
ENO
%DB2.DBXD .2
DONE — "Acyclic® Done
%DB2.DEX0.3
BUSY — "Acyclic” Busy
%DB2.DEX0 4
ERROR — "Acyclic™ .Error
%DB2.DBD4
STATUS — "Acyclic” Status
%DB2.DBWS2
LEN — "Acyclic® Len_R

Diagnostic Status Code

Classification

Inverter Body 200  Communication Error (Message Abnormality)
Diagnostic 201  Communication Error (Timeout Abnormality)
Information (Register v v Y
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Address: 0x2100)

202
203

Address Error

Parameter Exceeds Threshold

2.6.2. Non-periodic Fault Code

‘When executing non-periodic communication, the STATUS parameter in the function block is
used to return the command execution result, with a data type of DWORD (4 bytes). The data format
and meaning are already defined in the TIA software. In addition to the standard definition, the
following error codes have the following meanings:

Table 10 PROFIBUS Non-periodic Fault Status Codes

Function Error_ Error_ Error_

Meaning
_ Num Decode Code 1 Code 2

Non-periodic Message Function_ Num Error (Module only
0xCO 0x80 0xB8 0x01

supports 0x5SE, 0x5F).

Non-periodic Data Length Exceeds Limit (0 bytes <= Da
0xCO 0x80 0xA2 0x00

ta Length <= 64 bytes).
0xDE 0x80 0xB0 0x00 Invalid Data Record Number (Index=100, or Index=101).

Non-periodic Read Value Data Length Exceeds Limit (2

bytes <= Data Length <= 24 bytes);
0xDE 0x80 0xB8 0x02 Read Fault History Record Length Exceeds Limit (1 byt

e <= Data Length <= 64 bytes).

Non-periodic Write Address Invalid (WRREC not run in
0xDE 0x80 0xB8 0x03

advance to write read address or address error).
0xDE 0x80 0xB8 0x05 Non-periodic Read Value Failed.

Invalid Data Record Number (Index can only be 100 or
0xDF 0x80 0xB0 0x00

101).

Non-periodic Write Value Function Code Error (Only su
0xDF 0x80 0xB8 0x01

pports 0x03, 0x10 function codes).

Non-periodic write value data length exceeded (3 bytes

<= data length <= 24 bytes);
O0xDF 0x80 0xB8 0x02 Clear fault history record length exceeded (data length =

1 byte).

0xDF 0x80 0xB8 0x03 Non-periodic write address is invalid.

Non-periodic write set value out of range;
O0xDF 0x80 0xB8 0x04 Clear fault history record set value illegal (set value can

only be 0).
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0xDF

0x80

0xB8

0x05

Non-periodic write value failure.

2.6.3.

dppba

@

Retrieve Diagnostic Information

When communication between the module and the inverter is abnormal, diagnostic information
will be sent to the PLC, which can be obtained through the DPNRM_DG function block from the
diagnostic information sent by the slave station.

1. Add program block

Add a data block in the program block and include the following variables.

Diag

B

4| > Static

Channel _CNT
Diag_Ret
Diag_Record
Diag_Busy

"= oEoEoE
-

Diag_Enable

g Ed]

Bool

HB4R1E

Array]0..31] of Byte
Bool

RiF

000OoO

MoHniopc. MoHo TEHMmI. REE EHE
=) =] =) =]
™ ™ ™ a
™ =) ™ ]
™ ™ ™ ]
=) =) =] O

Add the 'Diagnostic error interrupt' organization block in the program block and include the
following program in the organization block. This organization block is triggered to execute once each
time the PLC receives a diagnostic message from a slave station.

£
|Diagnustic error interrupt
¥ e s R
# 3 Startup e - B
B 4 Time delay interrupt =2 == =
iRinLR 4 Cyclic interrupt Fah
- 4 Hardware interrupt Bzh
4 Time error interrupt
ot i enor merupd
% & Pull or plug of modules ik -
Rack or station fail ; o 5 -
o bl s BRI T R T
Lo i Grdgy IDREOSIEAR. BATARTE- OB 15
& status BT BT HhAT -
4 Update
’ 4 Frofile
EC 3 MC-Interpolator
» 3 MC-Servo
ik 3 MC-Fresenio
3 MC-PostSeno
&
HEtR
S BERER
> |EEER
[V FigHETF ) [ | mE |
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> EFR:
223
INC
Int
EN —
"Diag” Channel_
CNT— NjouT
> EFER2:
b2 &)
"Diag".Diag_
Enable
{s F—

2. Add function block

Add the following program in the Main program block to read diagnostic information when a

diagnostic message is received from a slave station.
~ BEEBE11:
ot

“Diag”.Diag_

Enable DPNRM_DG

ENO
RET_VAL

— =
"Diag”.Diag_
Enable — peg

"Diag”.Diag_Ret
"Diag”.Diag_
RECORD — Record

BUSY —i"Diag”.Diag_Busy

LADDR

>~ ERFBR12:
T
"Diag”.Diag_

Enable
|1 |

“Diag®.Diag_Busy

A

"Diag”.Diag_
Enable

{R}—

Diagnostic information is stored in the RECORD parameter, consisting of 9 bytes, defined as

follows.
Table 11 RECORD parameter
Byte 0-Byte 2 Byte 3 Byte 4-Byte 5 Byte 6 Byte 7-Byte 8
Device-specific Device-specific diagnostic
Definition | Slave status Master Ident Number diagnostic code, with the same meaning
address - length (fixed at as the periodic fault code
3) (refer to Section 5.1)
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2.6.4. Erase fault code
1. Fault code read

Read fault codes using the RDREC function block provided by TIA Portal. The fault codes are the
latest 10 fault records from the last power-up to the current read. The record format is as follows:

B1AN T IR SRR 4 4
IS !?”ﬁ ‘ 4?*! ! ‘ ! \ /
I - i o ae S Wen IR

Example of using the non-periodic read function block: ID: the ID number of the module, INDEX:
101, MLEN: 61, RECORD: the array for storing the read fault records.

DB 3
"RDREC_DE"
"FB_control®.RD2_ RDREC
EM Variant
—— ———en END
"FE_control®.RD2_ "FE_control®.RDZ_
EM— REQ VALID —i DONE
*FB_control®.RDZ_
265 BUSY —iBUSY
"CM530H~
Standard_ *FB_control® .RD2_
telegram_2__PZD- ERROR —ERR
4 o] "FB_control®.RD2_
107 — |NDEX STATUS — STATUS
67— MLEN LEN — O
“FB_control®.RD2_
Record — RECORD

Example of parsing the Record array:
Record[0] = 0x02 indicates there are 2 fault records
Record[1] = 0x00 indicates the high byte of the first fault code is 0

Record[2] = 0x33 indicates the first fault code is 0x33, the specific meaning can be found in the
table of 5.1 Periodic Fault Codes.

Record[3] = 0x01
Record[4] = 0x02
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Record[5] = 0x03

Record[6] = 0x04 Record[3]~ Record[6] indicates the time of the fault occurrence is 0x01020304,
which converts to decimal as 16909060, in seconds. Record[1] ~ Record[6] indicates that a fault code
0x33 occurred 16909060 seconds after startup.

Record[7] = 0x00 indicates the high byte of the second fault code is 0.

Record[8] = 0x32 indicates the second fault code is 0x32, the specific meaning can be found in
Table 5.1 of Periodic Fault Codes.

Record[9] = 0x00
Record[10] = 0x00
Record[11]= 0x00

Record[12]=0x05 Record[9]~ Record[12] indicates the time of the fault occurrence is
0x00000005, which converts to decimal as 5, with the unit being seconds

Record[13] = 0x00 Since there are only 2 fault records, all subsequent no-fault data are 0
Record[14] = 0x00

Record[60] =0x00
2. Fault Code Erasure

Use the WRREC function block provided by TIA Portal to erase fault codes, clearing all fault code
records (TIA Portal fault records will not be erased).

Example of using the non-cyclic write function block: ID: the ID number of the module, INDEX:
101, MLEN: 1, RECORD: the data setting value for writing is 0.

%DB1
"WRREC_DE"
"FB_contral” WR1_ WRREC
EN Variant
—— ——=&n ENO
*FB_control® WR1_ *FB_control” WR1_
EMN—REQ DOME —i DONE
"FE_control® WR1_
265 BUSY —1BUSY
o "FB_control® WR1_
telegram_2__| ERROR —i ERR
R 1D *FB_contral® WR1_
107 — INDEX STATUS — STATUS
1 LEMN
"FB_control® WR1_
Record RECORD
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3. PROFINET Industrial Ethernet Communication

3.1. Product Information

The EMH-PN Communication Expansion Card is a PROFINET fieldbus adapter card that
complies with the international standard for PROFINET Ethernet. This card is installed on the CM680
Inverter to enable communication with PROFINET master station devices, making the inverter a
PROFINET slave station that accepts control from the master station.

3.1.1. Physical Dimensions

Physical dimensions of the PROFINET module: PCB length 95mm, width 37mm, network port
height 13mm, installation hole spacing 30mm, hole diameter 3.5mm.

Figure 11 Physical Dimensions of the EMH-PN Communication Expansion Card

3.1.2. Interface Layout

The hardware layout of the EMH-PN Communication Expansion Card is shown in Figure 12. Pin
Header X3 is used for connecting to the inverter and is located on the back of the EMH-PN
Communication Expansion Card. The EMH-PN Communication Expansion Card provides two network
ports X2 for communication connections. Detailed descriptions of each hardware component are
provided in Table 12.

X2

D1 D2 D3 D4 X3

Figure 12 EMH-PN Communication Expansion Card Interface Layout
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Table 12 EMH-PN Communication Expansion Card Interface Description

Diagram Hardware Name Function Description
Name
X1 Socket UART Interface: Print Operation Information
X2 Ethernet Port For connecting the PROFINET module to the
Profinet network
X3 Board-to-Board Socket For Connection to Inverter
X4 Screw Terminal For Firmware Download and Debugging
D1 PROFINET
Communication Status
Indicator Light
D2 Inverter communication See Table 6 EMH-PN Communication
status indicator light Expansion Card LED Indicator Light
D3 Program run status Description
indicator light
D4 Hardware power indicator
light

Table 13 EMH-PN Communication Expansion Card LED Indicator Light Description

I]\)I:;gl;am Indicator Light Indicator Light Status Function Description
PROFINET
Constantly Communication
PROFINET On Abnormal
D1 Communication Status Red Light
. . PROFINET
Indicator Light Off Communication
Normal
Communication
gi)lnstantly timeout with the
inverter
Inverter communication Inverter
D2 verter ¢ un Red Light Flashing Communication
status indicator light Message Abnormal
Normal
Off communication with
the inverter
Constantly Main program running
On normally
D3 Program un status Green light
indicator light Main Program
off Operation Abnormal
Constantly Module powered on
indi On normally
D4 ﬁl;;(tiware power indicator Green light
Off E/Illodule not powered

Installation and Wiring

44



CM680 Inverter Communication Manual PROFINET

Industrial Ethernet Communication

3.2.1. Installation

The EMH-PN Communication Expansion Card is designed for internal installation in the CM680
Inverter. Before installation, please disconnect the power supply to the inverter and wait for about 10
minutes until the charging indicator light is completely off before proceeding with the installation. After
inserting the EMH-PN Communication Expansion Card into the inverter, please secure the
corresponding screws to prevent poor contact of the board-to-board signal sockets. The installation
diagram is shown in Figure 11.

Figure 13 EMH-PN Communication Expansion Card Installation Diagram

3.2.2. Wiring

Insert an Ethernet cable into the network port of the EMH-PN Communication Expansion Card,
then connect it to the PLC. You can connect to either the P1 port or the P2 port according to the
network topology in TIA Portal. If the network topology is not specified, any network port P1 or P2 can
be connected.

It is recommended to use a Cat Se shielded network cable.

Common network topology diagrams are as follows:

45

PROFINET PROFTNET PROFINET | PROFINET
BV Mkl k2 AN
[PI]P2] [PI]P2] [PI]PZ] [PL]P2]
Linear Topology




3.3.

PROFINET Industrial Ethernet Communication
Inverter Communication Manual

CM680

PROFINET
Fak
[PrTP2] 25 4L
|P1|P2|P3|---|Pm|
L

PROFINET PROFINET | . PROFTNET
ol M2 MEEN

P1 | P2 P1 | P2 PI”IFR2

Star Topology
Figure 14 PROFINET Network Topology

Communication Description

3.3.1. Key Points of PROFINET Communication

® When using the EMH-PN Communication Expansion Card, the communication decoding
method of the CM680 needs to be set. Set the F8-19 register to 0 via the operation panel, and set the
F8-07 register to 0 or 1 based on the actual decoding method used.

® When setting the inverter command, the F0-05 register of the CM680 needs to be set to 5.

® When setting the inverter frequency, the FO0-06 register of the CM680 needs to be set to 8.

® During non-periodic communication, a new non-periodic communication must only be
initiated after the completion of the previous non-periodic read/write. The interval between two
non-periodic communications should be no less than 100ms to avoid affecting the response to periodic

communication.

3.3.2. Data Transmission Format

The EMH-PN Communication Expansion Card can select different PZD lengths for transmission
based on requirements. Users can configure the functions of each PZD in the configuration. The
supported functions for each data format are listed in the table below.

Table 14 Supported Functions for Each Data Format

Data Type

Data Length

Supported Functions

Standard Telegram 1

PZD-2/3

2 periodic writes, default 0x6000 control command,
0x6002 frequency setting

3 periodic reads,

Standard Telegram 2

PZD-16/16

16 periodic writes of function parameters

Default 0x6000 control command, 0x6002 frequency
setting, and other modifiable reserved parameters
0x0830

16 functional parameters read cyclically

Fixed 0x2100 errors and warnings, default 0x6100
inverter status, 0x6102 operating frequency read, and
other modifiable reserved parameters 0x0830
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3.3.3. PZD area data description

Through PZD area data, the master station can modify and read the inverter data in real time, and
perform cyclic data exchange. The communication address is configured by the user during
configuration. The specific functions are as follows:

® Real-time setting of inverter control command and target frequency
® Real-time reading of inverter current status, operating frequency, and errors and warnings

® Real-time data exchange of functional parameters and monitoring parameters between the
inverter and the Profinet master station

PZD process data mainly completes periodic data exchange between the master station and the
inverter, see the table below.

Table 15 Exchanie Data

Inverter control Inverter target Real-time modification of inverter function parameters

command frequency

PZD1 PZD2 PZD3~PZD16

Errors and Warnings Inverter operating Inverter operating Real-time reading of inverter
status frequency function parameters

PZD1 PZD2 PZD3 PZD4~PZD16

3.3.4. Description of data sent by the master station

Table 16 Descriition of data sent bi the master station to PZD

Inverter Command Word (Command Source Needs to be Set to Communication F0-05

=3)

PZD1 Control Cmd Bit0: CMD_ACT Bitl: EXT_CMDI1 Bit2: EXT CMD2  Bit3: HALT

(Master to Slave) Bit4: LOCK Bit5: JOG Bit6: QSTOP Bit7: SERVO_ON
Bit8~Bitl1: GEAR Bit12~Bitl13: ACC/DEC  Bitl4: EN_SW  Bitl5: RST
Modifiable by User.

PZD2 Velocity Cmd

(Master to Slave) Inverter Target Frequency Command Word (Main Frequency Source Needs to be Set to

Communication F0-06 =8), Modifiable by User.

PZD3-PZD16 (Master to Default is Address 2096 (Hexadecimal 0x0830), Modifiable by User. Users Can
Slave) Configure Inverter Function Code Address During Configuration.

3.3.5. Inverter Response Data Description

Table 17 Inverter Response Data Description

PZD1 fault code Current error and warning information of the inverter, detailed definitions refer to
(Slave to Master) Section 5.1.
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PZD2 Status Bit0: ARRIVE Bitl: DIR Bit2: WARN Bit3: ERROR
(Slave to Master) Bit4: Reserve Bit5: JOG Bit6: QSTOP Bit7: SERVO_ON
Bit8: Ready Bit9~Bitl5: Reserve
Modifiable by User.
PZD3
Current Velocity Current operating frequency of the inverter (unit: 0.01Hz). User modifiable.

(Slave to Master)

PZD4-PZD16
Default is Address 2096 (Hexadecimal 0x0830), Modifiable by User. Users Can

(Slave to Master) Configure Inverter Function Code Address During Configuration.

3.4. Communication Configuration

Taking the Siemens S7-1500 series PLC as an example, configure the PLC and module to establish
Profinet communication.

3.4.1. Configure Configuration
1. Create a project

Double-click to open the TIA Portal software, select 'Create New Project', and the following
interface will appear. Choose the save path and project name, then click 'Create’.

Tax

Totally Integrated Automation

BIEFHE

® THEamE TREEH -
i
® alEFHnE i -

e -
@ ZHE%E 28
L

& Zaiks

® CEEMEkH
® =

& APRmiss

After creation, click 'Project View' to enter the main interface. Connect the PLC and PROFINET
module to your computer with an Ethernet cable and power them on. In the TIA Portal project tree,
under the Online Access menu, click Update Accessible Devices.
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PROFINET

74 Siemens - E:\Siemens\CMG6SOH:

4 Portal 1Bl

i B#EHED i

List the devices connected to the computer network.
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Click on the online and diagnostics of the PLC device to view its model and other information.
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Open the 'Function' tree to modify the PLC's IP address, device name, and other configurations.
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Click on the online and diagnostics of the module to view module information.
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In the function menu, you can modify the device name and IP address. The IP address should be in
the same subnet as the PLC's IP address. Click the [Assign IP Address] button to save the modified
settings.
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On the 'Assign PROFINET Device Name' page, modify the PROFINET device name. After
making changes, click the [Assign Name] button to save the modified settings.
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80

In the 'Hardware Catalog' on the right, select the actual PLC model being used; for example,
S7-1511. Double-clicking will display the PLC on the configuration page.

H XN

WEE WEE MEM A0 o) EEm
HYHBRFERE 2 X =2

TEM ®AMW EEEhH)

MEE R §aEE J #3588 '

Totally Integrated Automation
POR

TAL

o FiSLF EE [0

v 1EE
o

PLC 1
CPU 1511-1 PN

: » '4] PLC_1 [CP.:.
v [ AW

[& witmE & mAwE (I eEnE |

-

TEE’

» [ SIMATIC 57-1200
~ [ SIMATIC 57-1500
~ [ cru
L ~ (@ cPU 15111 PN
g [l 5557 511-1AK00-04B0
6ES7 511-1AKOT-0AB0
[ces7 s oz ot
» [ CPUIST1CT P
» [ CPU 1512C1 P
» (@ cPu 15134 PN
» [ cPU 15152 P
» [ CPU 1516-3 PNIDP
» [ CPU 15173 PNIDP
» [ CPU 15184 PNIDP
[ rPIL 15184 PRINE

2
Z,I

[ 1Bl

2]

W E[ w1

Tl

Click on the PLC, in the property bar, you can configure information such as the PLC's IP address,
which can be modified according to the actual situation.
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This completes the establishment of the master station.

2. Install GSDML file

If the GSDML has not been installed, it needs to be installed. In 'Options', select 'Manage General
Station Description (GSD) Files'.
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Select the path where the GSDML is stored (Note: Do not store the GSDML file in a path with

Chinese characters, as this may cause errors), check the GSDML to be installed, and click 'Install'. After
installation, select 'Close'.

55



PROFINET Industrial Ethernet Communication
Inverter Communication Manual

CM680

" E I FSh T

E%3% 1 GSD EHEM GSD

e - [Elcveso B B EAT | B

SAREZNNE

[m) i s =H s S

[] cvss0-03.gsd Zhil, EEFE

[[] GSDMLV2 4-sunye-CM680-20231106.... V2.4 g B T TOK_D

¥ GSDMLV2 4-cunye-CMEB0-20231113.. V2.4 mig EEEE TOK_D...

<] i [ EY
B T

3. Configure Slave Station

Return to the 'Device and Network' — 'Network View' interface, in the 'Hardware Catalog' on the

right, find the CM680 position under Other Field Devices — PROFINET 10 — Drives — SUNYE, and
double-click to add the module.
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Click on 'Unassigned' on the module in the 'Device and Network' interface to assign the master
station system to the module.
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Select the slave station, and set the IP address and device name in 'Properties' -> 'General' ->
'PROFINET Interface [X1]' -> 'Ethernet Address'. The device name must match the device name set in
the online access.
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3.4.2. Configure Periodic Communication
1. Configure Module

Select the slave station, switch to the “Device View,” and under “Hardware Catalog” -> “Module,”
double-click to select the data length to be configured for the slave station. The configured module will
be added in the device view. After adding the module, you can modify the input/output mapping in the
PLC by editing the “I Address” and “Q Address”.
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2. Configure PZD

Through PZD area data, the master station can real-time modify and read inverter data, and
perform periodic data exchange.

PZD process data mainly completes periodic data exchange between the master station and the
inverter, the exchanged data is as follows:

Table 18 PZD Process Data

Master station sends data to PZD area

Inverter Inverter target Real-time modification of inverter function parameters
Command frequency
PZD1 PZD2 PZD3~PZD16

Inverter response data PZD area
Errors and Inverter Status Inverter operating Real-time reading of inverter
Warnings frequency function parameters
PZD1 PZD2 PZD3 PZD4~PZD16

For specific bit definitions, refer to sections 3.4 and 3.5.

PZD3 to PZD12 are user-defined periodic data exchanges, which are set in the hardware
configuration.

Select the module added in the previous step, and under 'Properties' -> 'General', choose "Module
Parameters' to set the register address for user-defined periodic data. PZDx(Master to Slave) indicates
the address written by the master station to the slave station, and PZDx(Slave to Master) indicates the
address read by the master station from the slave station, in decimal format.

60



CM680 Inverter Communication Manual PROFINET
Industrial Ethernet Communication

WAFE RWEE MEV EAQ R0 #RN TEM JOM)  EEhH)

7 Totally Integrated Automation
G ZYHeERE S X

X i GME DR FeFey Jazmd &' PORTAL

= HhitE |4 EEEE I eERE bo30]
EEEN L.
v R Lnx | |v[E= i

~ CMB80 | |r“|fﬁ'

a
b PIHO 0 — = :
Telegram 2, PZD-16/16_1 0 | @i [=8i-] ]
0
0
n

[>]

- mEs
Il 7elegram 1. ..
vl M Telegram 2. ..
|7||_ [ ] [>] | » i wwEe
dEM s oY s |
#1 [oDE | REZEB | x|
v Lol faies) » B M
- i T tragn || BREB
T e TR General parameters
» () comrs2s.. 1| 3

<] i 3| Vot PZD1(Master to Slave): | 24576

v | EAE B PZD2(Master to Slave): |24578

Wm =]

» B4 EORTIR: am
TG stari

S0y |

W E]

PZD3(Master to Slave): | 2096

PED4(Master to Slave): |2096
e PZD5(Master to Slave): | 2096
PZD6(Master to Slave): | 2096
PZD7(Master to Slave): | 2096

P7DRMaster 10 Slaue): |

< [T s el w 1] [<]m
: P e |_ CM6B0
=

After configuration is complete, download the configuration, and the PLC and module will
automatically perform periodic data exchange.
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3.4.3. Configure Non-periodic Communication
1. Non-periodic Interaction Data Format

Non-periodic interaction uses the slot-subslot-index method for addressing, thereby determining
the format of the message data area. To facilitate user operations on consecutive registers of the inverter,
the following non-periodic read/write format is defined, with the index set to 100.

The manufacturer has encapsulated two non-periodic read/write function blocks for user reference.

PN_WRITE function block: implements non-periodic writing, ID: represents the modulelD to be
written, ADDR: represents the address of the function code to be written,

LEN: represents the number of registers to be written, DATA: array of values to be written into the
registers.

%WDB1
"PM_WRITE_DB"
%FB1
"PN_WRITE
EN ENO
" MRT_WRITE". DONE —i°
ENABLE = Enable BUSY —if
ERROR —
265
“ChME80~ Al
Telegram_3
PZD-16_ D
1 ADDR
LEN

“MRT_WRITE" .DATA DATA

PN_READ function block: a function block for non-periodic reading, ID: represents the moduleID
to be written, ADDR: represents the address of the function code to be read, MLEN: represents the
number of registers to be read, DATA: array to store the values read from the registers.

%DB2
"PN_READ_DB"
%FR2
*PN_READ"

EM

*NRT_READ".
ENABLE — Enable

265

“MRT_READ" DATA DATA
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2. Download Configuration and Ladder Diagram

Save the configured network, set the computer's IP address to the same subnet as the PLC (note
that it should not conflict with the IP addresses of the slave stations in the configuration, or you can set
the PC to automatically obtain an IP address), compile, click download, select the interface, and then
click 'Start Search'. Select the detected PLC, and then click download.
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Fault Information
3.5.1. Periodic Fault Code

In the PZD Area for periodic communication, the high byte of the status word indicates alarm
information, allowing users to obtain the latest status through periodic communication. In addition to
the diagnostic information of the inverter itself, the communication status between the module and the
inverter must also be included to help users identify the cause of errors.

Table 19 Periodic Fault Code

Diagnostic Status Code

Classification

Inverter Body 200  Communication Error (Message Abnormality)
Diagnostic 201  Communication Error (Timeout Abnormality)
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Information (Register

Address: 0x2100) 202 Address Error

203 Parameter Exceeds Threshold

3.5.2. Non-periodic Fault Code

‘When executing non-periodic communication, the STATUS parameter in the function block is
used to return the command execution result, with a data type of DWORD (4 bytes). The data format
and meaning are already defined in the TIA software. In addition to the standard definition, the
following error codes have the following meanings:

Table 20 Non-periodic Fault Code

Function_ Error_ Error_ Error_

Meaning
Num Decode Code_1 Code_2

Invalid data record number (index can only be 100 or 10
0xDE 0x80 0xB8 0x00 H

Non-periodic read value data length exceeds limit (2<=data
0xDE 0x80 0xB8 0x02

length<=24), unit: bytes

Non-periodic write read address is invalid (WRREC has no
0xDE 0x80 0xB8 0x03 t been run in advance to write the read address or the ad

dress is incorrect)

Non-periodic read value failed (communication error betwe
0xDE 0x80 0xB8 0x05

en module and inverter)

Invalid data record number (index can only be 100 or 10
0xDF 0x80 0xB8 0x00 1

Non-periodic write value function code error (only supports
0xDF 0x80 0xB8 0x01

0x03, 0x10 function codes)

Non-periodic Write Value Data Length Exceeded (3<=Data
0xDF 0x80 0xB8 0x02

Length<=24), Unit: Bytes
0xDF 0x80 0xB8 0x03 Non-periodic Write Address Invalid
0xDF 0x80 0xB8 0x04 Non-periodic Write Set Value Out of Range

Non-periodic Write Value Failure (Module and Inverter Co
0xDF 0x80 0xB8 0x05

mmunication Error)

3.5.3. Module Information

When communication between the module and the inverter is abnormal, diagnostic information
will be sent to the PLC. This can be viewed in the TIA Portal software under PLC's [Online &
Diagnostics] — [Diagnostics] — [Diagnostic
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3.5.4. Diagnostic Buffer Fault Meaning and Handling
Table 21 Fault Meaning and Handling

Diagnostic Buffer Events Error Meaning Correction Handling
Address Error Periodic Address or Non-periodic Periodic Communication PZD Address
Address Error Contains Invalid Value, Refer to Function

Code Table, Correct the Error Address.

Slave status error Inverter status error Check the high byte error code definition of

PZD1 and take corresponding actions

Communication error Communication timeout with the If the error cannot be eliminated, restart the
inverter inverter
Parameters error Periodic parameters error Modify the periodic parameters to make

them comply with the set range

3.5.5. Non-periodic Read or Erase Fault Code
Fault code reading

Read fault codes using the function block Err_History Read provided by the manufacturer. The
fault codes are the latest 10 fault records from the module's power-on to the current read. The record
format is as follows:
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Example of using the non-periodic read function block: ID: the ID number of the module, DATA:
the array for storing the read fault records.

DB 3
"Err_History_
Read_DE"
%WFB12
"Err_History Read™
EM EMNO
"HISTORY_READ". “HISTORY_READ".
EMAEBLE — REQ DONE —i1DONE
"HISTORY_READ".
265 —BUSY .
*CM6BO~ i
Telegram_3__ "HISTORY_READ".
PZD-16_16_1" — i ERROR —ERROR
"HISTORY_READ". "HISTORY_READ".
DATA DATA STATUS STATUS
LEN— O

Example of parsing the DATA array:
DATA[0]=0x02 indicates that there are 2 fault records
DATA[1] = 0x00 indicates the high byte of the first fault code is 0

DATAJ2] = 0x33 indicates the first fault code is 0x33, the specific meaning can be found in Table
5.1 Periodic Fault Code.

DATA[3] = 0x01
DATA[4] = 0x02
DATA[5] = 0x03

DATA[6] =0x04 DATA[3]~ DATA[6] indicate the time of the fault occurrence is 0x01020304,
which converts to decimal as 16909060, in seconds. DATA[1] ~ DATA[6] indicate that the fault code
0x33 occurred 16909060 seconds after startup.

DATA[7] = 0x00 indicates the high byte of the second fault code is 0

DATA[8] = 0x32 indicates the second fault code is 0x32, the specific meaning can be found in the
table of periodic fault codes in section 5.1.
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DATA[9] = 0x00
DATA[10] = 0x00
DATA[11] = 0x00

DATA[12] = 0x05 DATA[9]~ DATA[12] indicate the time of the fault occurrence is
0x00000005, which converts to decimal as 5, with the unit being seconds

DATAJ13]=0x00 Since there are only 2 fault codes, the subsequent no-fault data are all 0
DATA[14] = 0x00

DATA[60] =0x00
Fault Code Erase

Use the function block Err History Clear provided by the manufacturer to erase fault codes, which
will clear all fault code records (will not erase the fault records in TIA Portal).

Example of using the non-cyclic write function block: ID: the ID number of the module.

WB4
"Err_History_
Clear_DB"
WB13
"Err_History Clear”
EM ENO
"HISTORY_WRITE". "HISTORY_WRITE".
ENABLE — ReqQ pDONE — DONE
265 "HISTORY_WRITE™.
" CMEE0- BUSY —i BUSY
Telegram_3__ "HISTORY_WRITE".
PZD-16_16_1" — i ERROR —i ERROR
"HISTORY_WRITE™.

STATUS STATUS

3.6. MRP function description

MRP refers to media redundancy (Media Redundancy Protocol). In PROFINET, this function is
implemented through an MRP ring network, with only one MRP ring network allowed in a PROFINET
network. Configuration is required during setup when using MRP.

3.6.1. MRP ring network

First, an MRP ring network requires an MRP manager, typically a PLC, while PROFINET
modules can only act as MRP clients.

Example of ring topology:
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PROFTNET PROFINET PROFINET | . PROFTNET
Fuh Ml M2 AN
P11 P2 PL] P2 PL] P2 PI] P2

3.6.2. MRP configuration
Step one: configure the MRP manager

An MRP manager must exist in the MRP ring network. The EMH-PN card cannot serve as a
manager; typically, a PLC is used as the manager. Select the site to be configured as the manager, and
in the interface shown below, select the manager from the 'Media Redundancy Function' drop-down
menu.

BE1 » PLC 1 [CPU 1511-1 PN] - EX
| HitE & RERE T eaiE ||
¢ [Pic_tcPuisTI-1 PN [+] ,:,I"_ kg b A | E
: L =
= T
00 o 1 2 3 4 5 6 (I 0 Ia]™
580 i L ==
7 - PLC1 0 e
5 » FROFINETHO_1 (] i1
. o P>
. o :
- =
0 A=
v o Ef
[ <[] —o— @] — e
dEE (LB oY 2 |
[ %8 [0%8 | 55%8 | X& | o
4 T b
Pz, A E:
FE L
~ SEIR MRP 12k {mrpdnmain-1 |'i =
=180 ’ nEnsRe ore .y =
- | IREl%0 1 © | FROFINETEEO_1 [X1]§%0_1 [X1 P1R] [~]
» B0 [ P1A] - IFRA%O 2 | PROFINETEEOI_1 [X1]8%0_2 [<1 P2 R] =]
» RO [xX1 P2R] [ i bt
vieb JR5 A [ wEE |
=1 5 | o e | o 28 & rcs v HERE1 247 -

Step Two: Configure MRP client

Select the slave station, in the interface shown below, in the 'Media Redundancy Function'
drop-down select 'Client'. Before configuring the client, the manager must be configured first, otherwise,
an error will occur.
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Step Three: Download Configuration
After configuring all devices in the MRP ring network, compile and download to the PLC.
Note:

@ All devices in the ring network must be configured as MRP manager or MRP client;

@ MRP configuration does not require setting up a topology diagram; if a topology diagram is
needed, it should be set up after completing the MRP configuration;

@ Devices not configured for MRP should not use the ring network, as this can lead to connection
failures or repeated station drops.
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4. EtherNet/IP Industrial Ethernet Communication

4.1. Product Information

The EMH-EN Communication Expansion Card is an EtherNet/IP fieldbus adapter card that
complies with the general EtherNet/IP fieldbus standard. This card is installed on the CM680 Inverter to
enable communication with EtherNet/IP master station devices, making the inverter a slave station of
EtherNet/IP, accepting control from the master station.

4.1.1. Physical Dimensions

EtherNet/IP Module Physical Dimensions: PCB length 95mm, width 37mm, mounting hole
diameter 3.5mm.

Figure 15 Physical Dimensions of the EMH-EN Communication Expansion Card

4.1.2. Interface Layout

The hardware layout of the EMH-EN Communication Expansion Card is shown in Figure 16. Pin
Header X3 is used for connecting to the inverter and is located on the back of the EMH-EN
Communication Expansion Card. The EMH-EN Communication Expansion Card provides an Ethernet
connector for connecting to EtherNet/IP communication. For detailed descriptions of the hardware,
refer to Table 22.

D1 D2 D3 D4 X3

Figure 16 EMH-EN Communication Expansion Card Interface Layout
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Table 22 EMH-EN Communication Expansion Card Interface Description

Diagram Name Hardware Name Function Description
X1 Socket UART Interface: Print Operation Information
X2 Ethernet Socket For Module Connection to EtherNet/IP
Network
X3 Board-to-Board Socket For Connection to Inverter
X4 Socket For Firmware Download and Debugging
. . Used to indicate the operating status, refer to
D1, D2, D3, D4 LED Indicator Light Table 1.2 for details
LED Indicator Light
Table 23 EMH-EN Communication Expansion Card LED Indicator Light Description
I]\)I:;i;am Indicator Light Indicator Light Status Function Description
Constantl Indicates No Communication Between the Module and
EtherNet/IP On Y| EtherNet/IP Master Station (Check EtherNet/IP Cable
D1 Communication | Red Connection and Station Number)
Status Indicator Light
Light Off Indicates Normal Communication Between the Module
and EtherNet/IP Master Station
Constantly Lo . .
Inverter On Communication timeout with the inverter
D2 communication Red
status indicator Light Flashing Inverter Communication Message Abnormal
light
'€ Off Normal communication with the inverter
Program run Green Constantly Main program running normally
D3 status indicator Jight On
light Off Main program not started properly
Constantl
- Hardware power | Green On Y| Module powered on normally
indicator light light
Off Module not powered on

Installation and Wiring

4.2.1. Installation

The EMH-EN Communication Expansion Card is designed for internal installation in the CM680
Inverter. Before installation, please disconnect the power supply to the inverter and wait approximately
10 minutes until the inverter charging indicator light is completely off before proceeding with the
installation. After inserting the EMH-EN Communication Expansion Card into the inverter, please
secure the corresponding screws to prevent poor contact between the board signal sockets. The
installation diagram is shown in Figure 14.
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Figure 17 EMH-EN Communication Expansion Card Installation Diagram
4.2.2. Wiring

The wiring diagram for the EtherNet/IP bus is shown in Figure 15. Insert a network cable into the
network port of the EMH-EN Communication Expansion Card, then connect it directly to the PLC, or
indirectly through a switch. It is recommended to use a Cat Se shielded network cable.

EtherNet/IP EtherNet/IP EtherNet/IP | ... EtherNet/IP
Eovh ML Mk2 MIEN
IPll |Pl| IPlI IPlI
— |
|
| PLT P21 P3| -] Pm|
X 2422 e L

Figure 18 EMH-EN Bus Wiring Diagram
4.3. Communication Description

4.3.1. Key Points for EtherNet/IP Communication

® When using the EMH-EN Communication Expansion Card, you need to set the
communication decoding method for the CM680. Set the F8-19 register to 0 via the operation panel,
and set the F8-07 register to 0 or 1 based on the actual decoding method used.

® When setting the inverter command, the FO-05 register of the CM680 needs to be set to 5.
® When setting the inverter frequency, the F0-06 register of the CM680 needs to be set to 8.

® The IP address for EtherNet/IP communication of the EMH-EN Communication Expansion
Card is set in registers F8-27 to F8-38. The module must be restarted for the settings to take effect.

® During non-periodic communication, a new non-periodic communication must only be
initiated after the completion of the previous non-periodic read/write. The interval between two
non-periodic communications should be no less than 100ms to avoid affecting the response to periodic
communication.
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4.3.2. Data Transmission Format

The EMH-EN Communication Expansion Card supports a maximum of 16 register addresses for
input (slave to master) and 16 register addresses for output (master to slave) per cycle.

The first input register addresses are fixed as 0x2100 (Errors and Warnings), the second default is
0x6100 (Current Status), and the third default is 0x6102 (Actual Frequency). The remaining 13 registers
are 0x0830 (Reserved Address).

The first two output register addresses are default 0x6000 (Control Word) and 0x6002 (Target
Frequency). The remaining 14 registers default to 0x0830 (Reserved Address). For detailed information,
see the table below.

Table 24 Cicle Data Table

OUT ADDR[1] OUT ADDR[2] OUT ADDR[3-16]
0x6000 0x6002

0x0830 (reserved)
(Control cmd) (Velocity Cmd)
IN ADDR{[1] IN ADDR[2] IN ADDR[3] IN ADDR [4-16]
0x2100 0x6100 0x6102

0x0830 (reserved)

(fault warning code) (Status) (Current Velocity)

4.3.3.

Description of data sent by the master station

Table 25 Master Station Sent Data PZD Descriition

OUT ADDR[1]
0x6000
(Master to Slave)

Inverter Command Word (Command Source Needs to be Set to Communication F0-05
=3)

Bit0: CMD_ACT Bitl: EXT CMDl1 Bit2: EXT_CMD2  Bit3: HALT
Bit4: LOCK Bit5: JOG Bit6: QSTOP Bit7: SERVO_ON
Bit8~Bitl1: GEAR Bit12~Bit13: ACC/DEC _ Bitl4: EN SW _ Bitl5: RST

OUT ADDR|[2]
0x6002
(Master to Slave)

Inverter Target Frequency Command Word (Main Frequency Source must be set to
Communication F0-06 = 8)

OUT ADDR([3-16]
(Master to Slave)

Default is address 2096 (Hexadecimal 0x0830), users can configure the inverter function
code address during configuration.

4.34.

Inverter Response Data Description

Table 26 Inverter Response Data Description
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Inverter Response Data Description
IN ADDR[1]
Current error and warning information of the inverter, detailed definitions refer to
0x2100 .
Section 4.5.
(Slave to Master)
IN ADDR[2] Bit0: ARRIVE Bitl: DIR Bit2: WARN Bit3: ERROR
0x6100 Bit4: Reserve Bit5: JOG Bit6: QSTOP Bit7: SERVO_ON
(Slave to Master) Bit8: Ready Bit9~Bit15: Reserve
IN ADDR[3]
0x6102 Current operating frequency of the inverter (unit: 0.01Hz).
(Slave to Master)
IN ADDR[4-16] Default is address 2096 (Hexadecimal 0x0830), users can configure the inverter
(Slave to Master) function code address during configuration.

Communication Configuration

Configure the PLC and module to establish EtherNet/IP communication. The configuration process
varies for different PLC models; please consult technical support for details.

4.4.1. Configure Configuration
1. Create a project

Open the upper-level computer software, create a new project, and select the device model as
AM402-CPU1608TP/TN.

2. Import the EDS file and add the slave station.

Open the network configuration interface, click on the PLC to select the current communication
protocol as EtherNet/IP master station, import the EDS file, and import the EIP expansion card's EDS
file. Import the device in the network device list.

3. Configure the slave station parameters.

Set the slave station IP address (the slave station IP address can be read and modified via the
inverter function code).

Connect the PLC, configure the data, and configure the cyclic input address IN ADDR[1-16] and
cyclic output address OUT ADDR[1-16]. The addresses are in decimal, and you need to convert the
hexadecimal function codes to decimal.

4. Configure the Master Station

Scan the network to select the master station to be configured.

Assign an IP address to the master station's network port.

Download the project to the PLC.

The upper-level computer can be used to view periodic input and output data.
4.4.2. Configure Non-periodic Communication

Use the Get_Attribute Single and Set_Attribute_Single function blocks for non-periodic read and
write operations.
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+ [ CANopen@{z
+ [ EtherCATIRS
= [ Ethernet/IFE{Z

B Generic_Service EtherNet/IFiE FRRRS

T Get_atiributes Al REMSERSRFIRFTARRE
B Get_attribute_Single REMFERI SRS TR
B set_attributes_all REHEREFINAERE

B Set_Attribute_Single EEESERE Bt
+ [ ModbusRRTUAE

Non-periodic read and write function code parameter configuration
eClass configuration 100

dwInstance configuration 1

wAttribute configuration the address of the function code to be accessed

pData configuration the address for writing parameters or reading parameters
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t|| "% Network Configuration ‘@ Device [@ Ethernet PLC_PRG X |  Device Diagnosis ‘[ EtherNetiPMaster @ sunrE_opEN |
g | & 8 | XK PROGRAM PLC_PRG
T E it gosEm niE = m2 2 se ~H
L @ VAROUTPUT  LED %QE0  ARRAY[D..11] OF WORD [1, 10{0), 258] O O
2 *$ VAR_INPUT sw IR0 ARRAY[0.. 1] OF WORD (| (|
3 @R ENIP.Get_Attribute_Single O O
4 ¥ VAR EIP_eClass Word 1650054 O O
@ VAR EIP_dwInstance Word 1 (] (]
€ ¥ VAR EIP_wAttribute Word 16000 O O
7 @ AR EIP_pData Byte O 0 e
@ VAR EIP_xExecute bool (] (]
@ VAR EIP_udiDataSize UDINT 1 O O del
& VAR EIP_xDone bool (| (|
4 @ VAR EIP_xBusy bool (] (]
5 1z ¥ VAR EIP_xError bool O O
13 & VAR EIP_eError BOOL (| (|
& VAR EIP_udiReceivedDataSize UDINT x O O
32 # VAR EIP_Get ARRAY[0..50] OF UINT O O v
< >
2 | Get_Attribute Single_test[(] ~
3 xExescute 1= EIP_xExscute,
4 xDone => EIP xDone,
5 xBusy => EIP_xBusy,
T & xError => EIP xError,
7 itfEtherNetIPDevice := SUNYE OpENer Device,
eClass i= EIP eClass,
dwInstance := EIF dwInstance,
10 eError => EIP_Errcode,
11 whAttribute i= EIP whAttribute,
12 pData := BDR(EIF Get),
13 udiDataSize := SIZEOF (EIP Get),
udiReceivedDataSize  => ETP udiReceivedDataSizd)];
15 IF ETF xDone= THEN EIFP xExecute : 4
16 END TF .
Set_Attribute_Single_0(
xExscutei= EIP_xExecutel,
xDone=> EIP xDone,
xBusy=> EIP_xBusy,
xError=> EIP xError,
itfEtherNetIPDevice:= SUNYE OpENer Device,
eClass:= EIP eClass,
> dwInstance:= EIF dwInstance,
B cEzzor—> EIF Errcode, Mmslael

4.5. Fault Information

4.5.1. Periodic Fault Code

In the periodic communication PZD area, PZD1 sent from the slave station to the master station
indicates error and alarm information, allowing users to obtain the latest status through periodic
communication. In addition to the diagnostic information of the inverter itself, the communication status
between the module and the inverter must also be included, allowing users to obtain the cause of errors.
Detailed fault status codes are listed in the table below:

Table 27 Periodic Fault Codes

Diagnostic Status Code
Classification
200  Communication Error (Message
Abnormality)
Inverter Body L .
Diagnostic 201  Communication Error (Timeout
Information (Register Abnormality)
Address: 0x2100) 202 Address Error
203 Parameter Exceeds Threshold
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4.5.2. Read and clear fault history

1. Use the Get_Attribute_ ALL function block for non-periodic reading of historical fault records,
and use the Set_Attribute_ ALL function block for non-periodic erasing of historical fault records.

eClass Configuration 101

dwlnstance configuration 1

pData configuration the address for writing parameters or reading parameters

b 8 X PROGRAM PLC_PRG

B B o pmmsm i
EIP_udiDatasize UDINT 1
EIP_xDone bool

1 EIP_xBusy bool

L EIP_xError bool

= EIP_eError BOCL

13 FIP_udiReceivedDataSize UDINT 1

X EIP_Get ARRAY[0..60] OF UINT

1 Set_Attribute_Single_test ENIP.Set_Attribute_Single

H EIP_xExecutel BOCL

pT——

. EIP_Set ARRAY[0..5] OF UINT

1 Get_Attributes_all_0 ENIP.Get_Attributes_All

E EIP_udiSendDataSize UDINT

2 Set_Attributes_All_0 ENIP.Set_Attributes_All

2 EIP_Errcode word

DDDDDDDDDDDDDDD%

kL
OooooOooOooOooOogdd

s

Get_Attributes A1l 0(
xExecute:= EIP_xExecute,
xDone=> EIP_xDone,

xBusy=> EIF xBusy.
xError=> EIP xError,
1tfEtherNetIPDevice:= SUNYE OpENer Device,
eClass:= EIP_eClass,
dwInstance:= EIP_dwInstance,
eError=> EIP Errcode,
pData:= ADR(EIP Get),
udiDataSize:= STZEOF (EIP Get),
ivedDataSize=> EIP udiRe
THEN EIP xExscute :

ivedDataSize) 7

END_IF
Set_Attributes A1l 0(
xExscute:= EIF xExscutel,

xDone=> EIP_xDons,
xBusy=> EIP xBusy,

*Error=>EIP_xError,

itfEtherNetIPDevice:= SUNYE OpENer Device,
eClassi= EIP_eClass,

dwInstance:= EIF dwlnstance,

eError=> EIP Errcode,

pData:= BOR(EIP Set),

udiDataSize:= SIZEOF(EIP_Set));
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2. The structure of the fault history is: 2 bytes for the number of faults, 2 bytes for the fault code,
and 4 bytes for the fault occurrence time, with the unit being seconds.

61415 R R SL TR G5 1
i || | e | .|| e
Fﬁ ﬁlsﬁl }-g;; e E—&F$2 Fz;:': ﬁlzﬂn F e
w0 R | | fem | 7h
17 \2FW 4N /
Pl Yo/ D gt 53 =R AT
3. Error Code
Table 28 Error Code Meaning
Error Code Meaning
201 Send Error
202 Communication Timeout
203 Format Error
204 Address Error
205 Data Error
206 Inverter Error
207 Message Error
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5. EtherCAT Industrial Ethernet Communication

5.1. Product Information

The EMH-EC Communication Expansion Card is an EtherCat fieldbus adapter card that complies
with the international standard for EtherCat fieldbus. This card is installed on the CM680 Inverter to
enable communication with EtherCat master station devices, making the inverter a slave station of
EtherCat, accepting control from the master station.

5.1.1. Physical Dimensions

Physical dimensions of the EtherCat module: PCB length 95mm, width 37mm, mounting hole
diameter 3.5mm.

Figure 19 Physical Dimensions of the EMH-EC Communication Expansion Card

5.1.2. Interface Layout

The hardware layout of the EMH-EC Communication Expansion Card is shown in Figure 20. Pin
Header X3 is used for connecting to the inverter and is located on the back of the EMH-EC
Communication Expansion Card. The EMH-EC Communication Expansion Card provides 2 network
ports, used for connecting the CM680-ECAT card to the master station (or the previous slave station)
and the next slave station (if any) for communication.

X2

D1 D2 D3 D4 X3

Figure 20 EMH-EC Communication Expansion Card Interface Layout

79



EtherCAT Industrial Ethernet Communication
Inverter Communication Manual

CM680

Table 29 EMH-EC Communication Expansion Card Interface Description

Diagram Name Hardware Name Function Description
X1 Socket UART Interface: Print operation information, upgrade
program
X2 IN/OUT Network Port Connect to the master station (or the previous slave station) /
connect to the next slave station (if any)
X3 Board-to-Board Socket For Connection to Inverter
X4 Socket For Firmware Download and Debugging
D1, D2, D3, D4 LED Indicator Light Used to indicate the operating status, see Table 30 for details
LED Indicator Light
Table 30 EMH-EC Communication Expansion Card LED Indicator Light Description
I]\)I;amg::am Indicator Light Indicator Light Status Function Description
Constantly On Indicates that the EtherCat module and
Y EtherCat master station are in init
Blinking (200ms on-off mdlcates'tha't the module is
interval) communicating normally with the
EtherCat master station
single flash (200ms on, indicates that the EtherCat module and the
EtherCat 1000ms off) master station are in PreOp
D4 Communication Red
Status Indicator Light flickering (1200ms indicates that the EtherCat module and the
Light on-off interval) master station are in SafeOp
double flash (100ms off indicates that there is a communication
100ms on 100ms off error between the EtherCat module and
100ms on 800ms off) the master station
indicates that the EtherCat module is
Off communicating normally with the
EtherCat master station, in OP
the EtherCat module is just powered on or
Constantly On has timed out communication with the
inverter
off the EtherCat module and the inverter are
Inverter communicating normally
D3 communication Red T
status indicator Light Blinking (200ms on-off indicates that the EtherCat module and the
light interval) inverter have received non-periodic error
codes
double flash (100ms off | indicates that the EtherCat module and the
100ms on 100ms off inverter have periodic communication
100ms on 800ms off) errors
Program run Constantly On Main program running normally
. Green
D2 status indicator lich
light ight Off Main program not started properly
Hardware power Green Constantly On Module powered on normally
Dl L k K
indicator light light Off Module not powered on
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5.2. Installation and Wiring
5.2.1. Installation

The EMH-EC Communication Expansion Card is designed to be embedded in the CM680 Inverter.
Before installation, please disconnect the power supply to the inverter and wait approximately 10
minutes until the inverter's charging indicator light is completely off before proceeding with the
installation. After inserting the EMH-EC Communication Expansion Card into the inverter, please
secure the corresponding screws to avoid poor contact of the board-to-board signal sockets. The
installation diagram is shown in Figure 18.

Figure 21 EMH-EC Communication Expansion Card Installation Diagram
5.2.2. Wiring

The topologies supported by EtherCat include bus, star, tree, and combinations of these topologies,
making device connection and wiring very flexible and convenient. The bus connection topology
diagram is shown in Figure 19.

EtherCAT EtherCAT EtherCAT | . EtherCAT

Fuli MRfil M2 MEAN
[oUT] [NToUT] INJOUT [NToUT]

Figure 22 EtherCat Bus Wiring Diagram
5.3. Communication Description
5.3.1. Key Points of EtherCat Communication

® When using the EMH-EC Communication Expansion Card, the communication decoding
method of the CM680 needs to be set. When using the CANopen standard DS402 specification, set the
F8-19 register to 1 via the operation panel. When using manufacturer-defined command codes, set the
F8-19 register to 0 via the operation panel. Additionally, check whether the manufacturer-defined
command codes are for the 0x6000 or 0x2000 section. When using the 0x6000 section, set the F8-07
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register to 1 via the operation panel. When using the 0x2000 section, set the F8-07 register to 0 via the
operation panel.

® When setting the inverter command, the FO-05 register of the CM680 needs to be set to 5.
® When setting the inverter frequency, the F0-06 register of the CM680 needs to be set to 8.

® The alias address for EMH-EC Communication Expansion Card EtherCat communication is
set in the F8-11 register, and the module must be restarted for the setting to take effect.

® During non-periodic communication, a new non-periodic communication must only be
initiated after the completion of the previous non-periodic read/write. The interval between two
non-periodic communications should be no less than 100ms to avoid affecting the response to periodic
communication.

5.3.2. Periodic Data Read/Write Description

Periodic data exchange is the basic data interaction method of EtherCat. After the master and slave
stations establish a normal connection, they will continuously send periodic interaction messages.

Periodic Interaction Data Format:

Periodic interaction sets up 8 PDO areas, 4 of which are RxPDOs, and the other 4 are TxPDOs.
There are some default settings for these 8 PDO areas, as shown in the table below:

Table 31 Periodic Interaction Data

PDO Explanation Number of PDOs

RxPDO1 Default transmission PDO, used for Min(16 objects, 32 bytes of data)
object dictionary 402, such as 0x6040

RxPDO2 Default transmitted PDO, used for the | Min(16 objects, 32 bytes of data)
object dictionary of standard Modbus
addresses, such as 0x3060

RxPDO3 Default transmitted PDO, used for the | Min(16 objects, 32 bytes of data)
object dictionary of standard Modbus
addresses, such as 0x3020

RxPDO4 Non-default freely configurable Min(16 objects, 32 bytes of data)
transmitted PDO

TxPDOI Default received PDO, used for the Min(16 objects, 32 bytes of data)
object dictionary of 402, such as
0x6041

TxPDO2 Default received PDO, used for the Min(16 objects, 32 bytes of data)

object dictionary of standard Modbus
addresses, such as 0x3061

TxPDO3 Default received PDO, used for the Min(16 objects, 32 bytes of data)
object dictionary of standard Modbus
addresses, such as 0x3021

TxPDO4 Non-default freely configurable Min(16 objects, 32 bytes of data)
received PDO

The default configured RPDO is 0x1601, and the default configured TPDO is 0x1A01. The first
three items of 0x1601 are default mappings, mapping to objects of 402, which are 0x6040, 0x6042,
0x6060, representing control word, set target speed, set mode; the remaining mappings in 0x1601 can
be freely configured; The first four items of 0x1A01 are default mappings, with the object at address
402 being 0x603F, 0x6041, 0x6043, 0x6061, representing warning/error, status word, actual operating
speed, actual operating mode, respectively. The remaining mappings in 0x1A01 can be freely
configured as shown in the table below:

Table 32 Periodic Interaction Data Format 1

82



CM680 Inverter Communication Manual

Industrial Ethernet Communication

EtherCAT

Master Station sends RPDO area (0x1601)

Default RPDO Variable RPDO

Control Word Set Target Speed Set Mode Real-time modification of inverter function
(0x6040) (0x6042) (0x6060) parameters

RPDO1 RPDO2 RPDO3 RPDO4~RPDO16

Inverter Slave Station replies with TPDO area (0x1A01)

Default TPDO Variable TPDO

Warning/Error | Status Word Actual Running Actual Running Real-time reading of
(0x603F) (0x6041) Speed Mode inverter function

(0x6043) (0x6061) parameters
TPDO1 TPDO2 TPDO3 TPDO4 TPDO5~TPDO16

Another default configuration is 0x1602 and 0x1A02, with a maximum mapping of 16 register
addresses. The first two items of 0x1602 are the default RPDO mappings, which are 0x6000, 0x6002,
representing control word and set target frequency. The remaining mappings in 0x1602 can be freely
configured; The first three items of 0x1AO02 are the default mappings, with addresses 0x2100, 0x6100,
0x6102, representing warning/error, status word, and actual frequency. The remaining mappings in
0x1AO02 can be freely configured, as shown in the table below:

Table 33 Periodic Interaction Data Format 2

Master Station Sends RPDO Area (0x1602)

Fixed RPDO Variable RPDO

Control Word Set Target Frequency Real-time modification of inverter function parameters
(0x6000) (0x6002)

RPDO1 RPDO2 RPDO3~RPDO16

Inverter Slave Station Responds with TPDO Area (0x1A02)

Fixed TPDO Variable TPDO

Warning/Error Status Word Actual Operating Real-time reading of inverter function parameters
(0x2100) (0x6100) Frequency

(0x6102)
TPDO1 TPDO2 TPDO3 TPDO4~TPDO16

Another default configuration is 0x1603 and 0x1A03, with a maximum mapping of 16 register
addresses. The first two items of 0x1603 are the default RPDO mappings, 0x2000, 0x2001, representing
control words and set target frequency. The remaining mappings in 0x1603 can be freely configured;
The first three items of 0x1A03 are default mappings, with mapping addresses 0x2100, 0x2101, 0x2103,
representing warning/error, status word, actual frequency. The remaining mappings in 0x1A03 can be
freely configured, as shown in the table below:

Table 34 Periodic Data Exchange Format 3

Master Station sends RPDO area (0x1603)

Fixed RPDO Variable RPDO

Control Word Set Target Frequency Real-time modification of inverter function parameters
(0x2000) (0x2001)

RPDO1 RPDO2 RPDO3~RPDO16

Inverter Slave Station replies with TPDO area (0x1A03)
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Fixed TPDO Variable TPDO
Warning/Error Status Word Actual Operating Real-time reading of inverter function parameters
(0x2100) (0x2101) Frequency
(0x2103)
TPDO1 TPDO2 TPDO3 TPDO4~TPDO16

Additionally, 0x1604 and 0x1A04 have no default mapping configurations and are available for
user configuration.

5.3.3. Non-periodic Data Read/Write Instructions

Non-periodic data read/write is used for obtaining or writing non-real-time data, interacting only
when necessary.

There are two methods of non-periodic interaction, one is to access non-periodic data through the
COE-Online method, and the other is to complete non-periodic interaction through custom object
dictionary indexes.

5.3.3.1. Non-periodic COE-Online Acquisition

COE-Online accesses data from all object dictionaries listed in the ESI file in sequence, including
data reading and writing. Since the content of the object dictionary is written based on the function
codes of the inverter, the sub-indexes under an index are not necessarily continuous. Therefore, using
the Complete access method to access data can cause data misalignment, so COE-Online only supports
non-Complete access methods to access sub-index objects one by one. As shown in the figure below,
the parameters of the inverter are read non-periodically in sequence through the COE-Online method.
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General

Add to Startup...

EtherCAT DC Process Data Plc
Update List [JAuto Update
Advanced... |

Star

tup CoE - Online  Onl

Single Update [] Show Offline Data

=

Online Data

Module OD (AoE Port): D

Index

+-1C12:0
+-1C13:0
+-1C32:0
+-1C33:0
= 3000:0

3000:01
3000:02
3000:03
3000:04
3000:05
3000:06
3000:07
3000:08
3000:09
3000:...

3000:...

3000:...

3000:...

3000:0E
3000:0F
3000:10
3000:11
3000:12
3000:13

Mame

RxPDO assign

TxPDO assign

SM output parameter
SM input parameter
Basic Function Para
[FO-00]Identity Code
[FO-01]Duty Selection
[FO-02]Rated Current
[F0-03]Control Method
[FO-04]Velocity Mode
[FO-05]5curce of OPER
[FO-D6]Source of FREQ
[FO-07]AUX FREQ Source

[FO-0BJAUX FREQ FUN SEL

[FO-09]Fwd/Rev Forbid

[FO-10]Upper Bound FREQ
[FO-11]Lower Bound FREQ

[FO-12]ACC/DEC TimeUnit
[FO-1311st ACC Time
[FO-14]1st DEC Time
[FO-15]Carry Frequency
[FO-16]Derating Method
[FO-17]High Speed Mode
[FO-18]Parameter Reset

Flags Value
RW =1=
RwW =1=
RO =32 =
RO =32 =

> 1% =
RO Ox10D1 (4305)
RW 0x0001 (1)
RO 0x0514 (1300)
RW 00000 (0)
RwW 0x0000 (0)
RW 00005 (5)
RwW 0=0008 (8)
RW 0x0000 (0)
RW 0x0000 (0)
RW 0x0000 (0)
RwW OxESFC (59900)
RW 00000 (0)
RW 0x0000 (0)
RW Ox03E8 (1000)
RwW 0=03E8 (1000)
RW 0x0006 (6)
RW 0x0000 (0)
RwW 0x0000 (0)
RwW 0x0000 (0)

Unit
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The following figure shows the non-periodic modification of a sub-index value through the

COE-Online method to change the inverter parameter value.

General EtherCAT DC Process Data Plc Startup CoE - Online  Online

Update List [ Auto Update Single Update [] Show Offline Data

Advanced... ‘ |

Module OD (AcE Port): D

Add to Startup...

Index Name Flags Value Unit

#1C120  RxPDO assign RW »1«

#1C130  TxPDO assign RW =1«

# 1C320  SM output parameter RO »32 <

# 1C33:0  SM input parameter RO »32 <

=-3000:0  Basic Function Para »19 <
3000:01 [FO-00]identity Code RO 0x1001 (4205)
3000:02 [FO-01]Duty Selection RW 0x0001 (1)
3000:03 [FO-02]Rated Current RO 0x0514 (1300) = | i e
3000:04 [F0-03]Control Method RW 0x0000 (0) / Hex Cancel
3000:05 [FO-04]Velocity Mode RwW 0x0000 (0) Float I:
3000:06 [FO-05]Source of OPER RW 0x0005 (5)
3000:07 [FO-D6]Source of FREQ RW 0x0008 (8)
3000:08 [FO-07]AUX FREQ Source RW 0x0000 () el o i e
3000:09 [FO-08]JAUX FREQ FUN SEL RW 0x0000 (0) Binary. [o100 |
3000:.. [FO-09]Fwd/Rev Forbid RW 0x0000 () Bit Sias 01 08 @16 Oz Ot OF
3000:.. [FO-10]Upper Bound FREQ RW OxEQFC (59900)
3000:.. [FO-11]Lower Bound FREQ RW 0x0000 (0)
3000:.. [FO-12]JACC/DEC TimeUnit RW 0x0000 (0)
3000:0E [FO-13]1st ACC Time RW 0x03E8 (1000)
3000:0F [FO-14]1st DEC Time RW 0x03E8 (1000)
3000:10 [FO-15]Carry Frequency RW 0x0006 (6)
3000:11 [FO-16]Derating Method RW 0x0000 (0)
3000:12 [FO-17]High Speed Mode RW 0x0000 ()
3000:13 [FO-18]Parameter Resst RW 0x0000 (0)

5.3.3.2. Non-periodic acquisition of custom object dictionary
1. Non-periodic interaction data format

Non-periodic interaction is accomplished using specific object dictionary indexes to determine the
format of the message data area. To facilitate user operations on continuous registers of the inverter, the
following non-periodic read/write formats are defined. Non-periodic reads use a combination of object
dictionary indexes 0x5300 and 0x5301, while non-periodic writes use the object dictionary index

0x5600.
1)

Non-periodic write value (0x5600)

When executing a non-periodic write value command, the data area must include the starting
address of the register, length, and value. The data area has a fixed length of 16, and unused data areas
are automatically filled with 0. The specific format is as follows:

Table 35 Non-periodic Write Value Format

Register Address Register Length Data
Valid Data Area (Register Length * 2)
Data Length 2 Byte 2 Byte Byte + Invalid Data Area
Example 0x0400 0x10 0x0001 0002 0003 0004 0005...
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The figure below is an example of an actual object dictionary:

Index MName Flags Value
=1 5600:0 MNoncyclic data write RW =18 =
5600:01 DataWriteAddr RW 1024
5600:02 DataWriteMum RW 16
5600:03 DataWritel RW 1
5600:04 DataWrite2 RW 2
5600:05 [ataWrite3 RW 3
5600:06 DataWrited RW 4
5600:07 DataWrite5S RW 5
5600:08 DataWriteb RW &
5600:09 DataWrite? RW 7
5600:... DataWrite8 RW 8
5600:.. DataWrited RW 9
5600:.. DataWrite10 RW 10
5600:... DataWritell RW 1
5600:0E DataWritel2 RW 12
5600:0F DataWritel3 RW 13
5600:10 DataWritel4 RW 14
5600:11 DataWrite15 RW 15
5600:12 DataWritelt RW 16

The total length of the non-periodic write value data area is at least 2 Byte and a maximum of 32
Byte.
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2) Non-periodic Read Value (0x5300 + 0x5301)

In the non-periodic read value request message, the register address and number to be read must
first be written to the index 0x5301, as shown in the figure, the address written is 0x0400, reading 16
registers, so it is 0x00 10 04 00, the data read is stored in the index 0x5300, as shown in the figure, the
fixed maximum number of non-periodic reads is 16 registers, the values read are sequentially filled into
the sub-indexes of 0x5300, for example, the 16 register values read this time are 1~16, if there are
unused data areas, they are automatically filled with 0.

Index Name Flags Value Unit
= 5300:0 Noncyclic data read RW =16 <
5300:01 DataRead1 RW 1
5300:02 DataRead?2 RW 2
5300:03 DataRead3 RW 3
5300:04 DataReadd RW 4
5300:05 DataReads RW 5
5300:06 DataReadf RW 6
5300:07 DataRead7 RW 7
5300:08 DataRead8 RW 8
5300:09 DataRead9 RW 9
5300... DataRead10 RW 10
5300... DataReadil RW n
5300:.. DataRead12 RW 12 Der ok
5300... DataRead13 RW 13
53000 DataRead14 RW 14 Her s
5300.0F DataRead15 RW 15 oot
5300:10 DataRead16 RW 16
E-5301:0 Noncyclic data read address RW 1< Book i 1 AR
5301:01 DatﬁREédAddr1 ‘ RW 1049600 Sina: ‘UU 041000 ‘ El
=~ 5600:0 Noncyclic data write RW =18 <
560001 DataWriteAddr RW 1024 Besze  O1 O Ot @32 O& O

The specific format of the 0x5301 index is as follows
Table 36 0x5301 Index Format

Number of Registers Register Address
Data Length 2 Byte 2 Byte
Example 0x0400 0x0010

After sending a non-periodic read value command, the read value is filled into the 0x5300 index,
and unused index values are automatically filled with 0. The data area format is as follows:

Table 37 Data Area Format

Data
Data Length (Register Length * 2) Byte
Example 0x0001 0002 0003 0004 0005...

3) Execution Result

If an exception occurs during non-periodic interaction, an error code will be returned. Refer to
Table 12 for specific error code definitions.

88



CM680 Inverter Communication Manual EtherCAT

Industrial Ethernet Communication

Table 3§ EMH-EC Communication Expansion Card SDO Transmission Error Codes

Error Code Meaning

0x05030000 No change in the toggle bit during segmented transfer
0x05040000 SDO transfer timeout

0x05040001 Invalid or unknown command code

0x05040005 Memory overflow

0x06010000 Operation on a certain object is not supported

0x06010001 Read a write-only data object

0x06010002 Write a read-only data object

0x06010003 The entry cannot be written because sub-index 0 is not 0
0x06010004 The object cannot be accessed via complete access
0x06020000 The data object does not exist in the data dictionary
0x06040041 The data object cannot be mapped to PDO

0x06040042 The number and length of data objects to be mapped exceed the PDO data length
0x06040043 Parameter Incompatible

0x06040047 Device Internal Incompatibility

0x06060000 Hardware Error

0x06070010 Parameter Length Mismatch

0x06070012 Parameter Length Too Long

0x06070013 Parameter Length Too Short

0x06090011 Subindex Does Not Exist

0x06090030 Write Operation: Data Value Out of Range

0x06090031 Data Value Too Large

0x06090032 The data value to be written is too small

0x06090033 0xF030 and 0xF050 do not match

0x06090036 The maximum value is less than the minimum value
0x08000000 General Error

0x08000020 Data cannot be read or written

0x08000021 aDpl;;itC(; tl;):;l control reasons, the data cannot be transmitted or saved to the
0x08000022 Data cannot be read or written in the current state
0x08000023 The object cannot be found in the current object dictionary

5.4. Communication Configuration

The following describes the simple configuration and usage process of the CM680-ECAT card
using Beckhoff's TwinCAT3 master station as an example.
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&Note: For the network card, an Intel chip-based 100 Mbps Ethernet card must be selected.
Network cards from other brands may pose a risk of not supporting EtherCAT operation.

54.1. Configure Configuration

1. Install TwinCAT3

2. Copy the CM680 EtherCat configuration file (CM680H_PLUS 10 V1.5.xml) to the TwinCAT
installation directory, TwinCAT3 directory: TwinCAT\3.1\config\IO\EtherCAT.

3. Open TwinCAT

Create a new project, click on 'Create New Project', and the following interface will appear. You

can search for TwinCAT templates, select the '"TwinCAT XAE Project (XML format)' template, and
click Next.

= u] X
BlEFImE
a- )\ il E Ol
RITEHEANTREERR) crs - RETER) )
[l TwinCAT XAE Project (XML format) HAR=2IER
. N ET(REERE R
B EsaiE Cas
ﬂ TwinCAT PLC Project

i DLL G&A Windows) css TwinCAT PLC System Manager Configuration
i RSO Ces E TWinCAT XAE Project (XML format)

TwinCAT XAE System Manager Configuration
i Windows EHERIFI(NET Framework) c#
=i CLR SAE(NET Framework) [ FHINFBERAAE

=g MR
& =me ces
5 Windows SEES Ces
[ Windows SEARES Cas
£ Windows BRI c#
@) T—EHN)
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The following interface will appear. After filling in the project name and save location, click
Create.

[TW=t =]

TwinCAT XAE Project (XML format)

MEEF()

‘ TwinCAT Projects

foa={(8}

‘ DAMyData\gux24\source\repos |

BrEREmm O

‘ TwinCAT Project5

[ ser=nasmes—E250)

—5B) HEQ)

After creation, you need to install the TwinCAT network card driver.
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B¢] TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

-o|B-o-sw | [ 9 {# Activate Configuration TwinCAT RT (x64) -/

Toggle Free Run State
fa] Solution TwinCAT Project?’ (1 project)

Show Online Data
4 Gl TwinCAT Project?

‘ E¥ Restart TwinCAT System &|we [coel- =
A Restart TwinCAT (Config Mod —
Solution Explarer el Ml BT i ot o)
= 2 Reload Devices
@ o-a|s =
¥ Scan
Search Solution Explorer (Cirl+:) P~ ®
[C]
> @l svsTeEm ¢ Show Sub Items
MOTION & Security Management..
& ric e : 7
%% Access Bus Coupler/IP Link Register...
[ sarETY Fe : B 9
= Update Firmware/EEPROM »

/O

Show Realtime Ethernet Compatible Devices...

File Handling v
& Mappings Selected Item
EtherCAT Devices
Target Browser
Filter Designer

About TwinCAT

Open the menu 'Show Real Time Ethernet Compatible Devices...", and the following dialog box
will appear. In the 'Incompatible devices' section, select the local site and click 'Install'. After
installation, the installed network card will appear in the 'Installed and ready to use devices' section as
shown in the figure below.

~ Ethemet &dapters fl Update List

1) 4o - TwinCAT Intel POI Eth
1 Tnetalled and ready fo use devices(for demo use only)
58 1! #F4 3 - Realek PCle GbE Family Contraller

i I? L1 4 - Realtek USE FE Family Contraller
@ Compatible devices
E-EF Incompatible devices

I? WLAN - TP-LINK Wireless USE Adapter

------ [ Disabled devices

[ Show Bindings

After the driver installation is complete, connect the device and search for it by right-clicking on
Device and selecting Scan, as shown in the figure below.
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w TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE
‘0-0|B-b-% WP |9 - @ -| b Attach... ~
Solution Explorer

& o-a &=
Search Solution Explorer (Ctrl+;)

fal Solution ‘TwinCAT Project?' (1 project)
4 ol TWinCAT Praoject?
b @l SYSTEM
MOTION
PLC
& sAFETY

EC++

Add New Item... Ins

Add Existing Item... Shift+Alt+A

rt EAP Config File
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Select the Ethernet that has just installed the Ethercat driver and click OK.

4 new I/O devices found w
0K
| Cancel |
| Selectdl |
! Unzelect Al |

Click Yes.

@ Scan for boxes

Click OK.

Append linked axis to; @ MC - Configuration

() CMC - Configuration

o]
=
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Click Yes. At this point, the device search is complete, as shown in the figure below.

ol xR SEE AEN WEE) SmE B0 WEE SEN IAM FEK B0W  BEH =5 () »
D[ - ml| ¥ A |9 - @ o] Release - TWInCATRT (64) - b R~ | i ec_slavecount
Build 4024.10 (Loaded ~ 2 ?{@ & | TWinCAT Project? + <local> = |

ST |

General EtherCAT DC  ProcessData Plc  Slots  Startup CoE - Online Online

p-
) BRAE TwinCAT Project?”(1 ARB/E 14 State Machine.
4l TwinCAT Project? Bootstrap
b @ svsTem Current tates
4 MOTION Pre-Op. Safe-Op.

b I NC-Task 1 SAF Requested Stater (0P|

Op Clear Error

[ sareTy
s DLL Status
‘ :’é E—‘e‘g;?:eS(EtherCATJ S
PortC: [N Carrier Closed
b 2 Syncunits Port D No Carrier / Closed
b Inputs
; : :;;;:Z File Access over EtherCAT
b @ Drive 1 (CM680H_PLUS) Download... Usload..
4 & Mappings Name Online Type Size  =Add.. In/Out User.. linksdto
RNk Gea b benee Sl et ¥ StawsWord X 576 UINT 20 390  Input 0 nStatel, nState2
#1ul velocity dem.. 0 INT 20 410 Inpt 0
1 Westate X 0 Ehs 01 1521 Input 0 nStated, nstated
#inputToggle X 0 s 01 15241 Input © nStated, nStated
# State 8 UINT 20 1540 Input 0
# AdsAddr 10.143.255.1466... AMSADDR 80 15500 Input 0
#1 Chn0 0 USINT 10 15580 Input O
B Control Word X 0 UINT 20 390  Outp.. 0 nctrlt, nctri2
Bl target velocity 0 INT 20 410  Oup.. 0

5.4.2. Configure Periodic Communication
1. Configure TPDO

Select the slave station, then select the 'Process Data' item on the right, and choose SM3, which is
Inputs. You will see four TPDO options: 0x1A01, 0x1A02, 0x1A03, and 0x1A04. Among these,
0x1AO01 is the default configuration for the standard DS402 protocol object dictionary, 0x1A02 and
0x1AO03 are default configurations for custom function codes, and 0x1A04 has no default mapping
object configuration and is available for user configuration. Users can select one of the four TPDOs
according to their needs, and check the box before the selected TPDO. The currently selected TPDO is
0x1AO01, as shown in the following steps.
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+ 2 x [ TwinCAT Project? + X
General EtherCAT DC < Startup  CoE - Online  Online
AREERCul+) -
3] RS TwinCAT Project?”(1 AR/ 14) SyfcMandger DO Lisk
4 ;]E“‘;‘fgi:;"“"“’ SM Size Type Flags Index  Size  Name Flags M su
. TR 0 128 Mbx 0x1A01 80  Converter Inputs_1 3 o
b [ NCTack 1 SAF 1 128 Mbxin 0x1A02 120 Converter Inputs 2 [3
2 5 om O0X1A03 00 Converter Inputs_3 o
3 8 Inputs. 3 Ox1A04 00  Converter Inputs 4 0
01601 60  Converter Outputs_1 2 o
01602 100 Converter Outputs 2 )
01603 00  Converter Outputs 3 0
011604 00 Converter Outputs 4 0
DO Assignment (0x1C13): PDO Content (Ox1A0T):
53 Iomge oo [&oxa01 Index  Size  Offs  Name Type Default (har
7 & ondie Lloxtao2 0x3021... 2.0 00 ‘Warn/Error UINT
b Inputs [Cox1a0s
b W Outputs Cloxiaos 4 0x6041.. 20 20 Status Word UINT
b e 0x6043.. 20 40  vlwelocity demand INT
1 0x6061.. 10 60  Mode Of Operation Display  SINT
Shverter Trputs_
W Converter Outputs 1 Download Predefined PDO Assignment: (none)
i’ :n’::;“:; [71PDO Assianment _—
. Name Online Type Sze  >Add. Infout User. Linkedto
b % AdsAddr # Warn/Error 3 UINT 20 710 Input 0
# Chn0 # Status Word 568 UINT 20 730 Inpt 0
# DcOutputshift #1 vl velocity demand 0 INT 20 750 Input ©
< ¥ Delnputshift # Mode Of Operation 2 SINT 10 770 Input 0
4 &% Mappings # Westate x 0 BIT 01 15223 nput 0 nStated, nStated
Aiciek iz benen thatayl # InputToggle x ) BT 01 15243 lnput O nStated, nStated
# State 3 UiNT 20 15480 _Inout 0

For the default TPDO 0x1A01, the default mapping objects configured are 4, as shown in the
following figure: 0x3021:01 Warn/Error, 0x6041:00 Status Word, 0x6043:00 Velocity Demand,
0x6061:00 Mode of Operation Display. Since 0x6061:00 Mode of Operation Display is 1 byte, to align
the bytes, an unused empty object needs to be added, as shown in Figure 1.

TwinCAT Project? + X

) -8
A=l & pl- General EtherCAT DC  ProcessData ple  Startup Cof - Gnline Online
EERAAEEFSER(Crl) r-
[ BB TwinCAT Project?(1 NRE/EE 149 SyneMenages PDOMisy
4 ll TwinCAT Project? SM Size Type Flags Index  Size Flags ™M su
s 0 128 Mb 01801 3 0
4 & motion i
1128 Mbn 0x1A02 120 7 0
2 g iOups 0x1A03 0.0 Converter Inputs 3 o
[ sareTy S n o Ox1AG4 0.0  Comverter Inputs 4 0
cet 061601 6.0  Converter Outputs_1 2 0
puts
[ anaLyTics 0x1602 100  Converter Outputs 2 0
0x1603 0.0 Converter Outputs 3 0
0x1604 0.0 Converter Qutputs 4 °
4 5 Device 5 (EtherCAT)
A% liage

2} imegsn'> PDO A t (Ox1C13): PDO Content (Bx1A01):
B 2 s ssignment (01C13): nten
3 Inputs [A0x1201 Index Size  Offs  Name Type Default (h.
b Outputs Ez;:gi 0x3021:01 20 00 Wam/Error UINT
b [ InfoData Dloxiaos 0x6041:00 20 20 StatusWord UINT
= D‘ D”":‘ (C:HB?OH{'M‘S] 0x6043:00 20 40 vl velocity demand INT
omverter Inputs
b W carianer Gy 0x6061:00 10 60 Mode Of Operation Display SINT
b WeState 00 1
4 @ InfoData AL
) j Sﬁztedd Download Predefined PDO Assignment: (nane)
# AdsAddr
(1°D0 A: t
# Chno e Load PDO info from device
# DeOutpuiShift [Z1PDO Configuration
# DalnputShite Sync Unit Assignment...
4 5 Mappings
&% NC-Task T SAF - Device 5 (EtherCAT) 1
Name Orline. Type Sze  >Add.. InjOut User.. Linkedto

For the default configuration of 0x1A01, it is not recommended that users modify the first (4+1)
configured objects. However, users can add new objects after these, as shown in the following figure,
by right-clicking and adding a new item after the last object.
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TWinCAT Project? # X

o6

General EtherCAT DC  ProcessData Plc  Startup CoE - Online Oniine
BERASEEES p-
[ 8257552 TwinCAT Project?’(1 ARE/2 14 Sy Manager: PRO sk
“ ;]s";‘f:;:“‘em SM Size Type Flags Index  Size  Name Flags M su
- il viorion 0 128 Mbx. 0x1A01 80  Converter Inputs_1 3 0
b Bl NC-Task 1 SAF 1128 Mbxin 0x1A02 120  Converter Inputs 2 o
& pic 2 65 oup. 0x1A03 00  Converter Inputs 3 o
[ sareTY 38 Inpuss 0x1A04 00  Comverter Inputs 4 0
Mc 0x1601 60 Converter Outputs_1 2 0
& anawymics 0x1602  10.0  Converter Outputs 2 0
< B 0x1603 00  Converter Outputs 3 o
4 % Devices . 0x1604 00  Converter Qutputs 4 0
4 = Device 5 (EtherCAT)
28 image
%% Image-info
b 2 SyncUnits
b Inputs
b B Outputs
b @ Infobata PDO Assignment (0x1C13) PDO Content (0x1A01):
4 @ Drive 1 (CMB8OH PLUS)
b B Convertor Inputs 1 e Index Size  Ofs  Name Type Defautt (h
b B Converter Outputs_1 a0 0x3021:01 20 00 Warn/Error UINT
b @ Westate Clox1A04 0x6041:00 20 20 Staws Word UINT
4 M@ InfoData 0x6043:00 20 40 l velocity demand INT
#I State 0x6061:00 10 60  Mode Of Operation Display SINT
b & A:;Addr 6. D
%1 chno
#1 DcOutputShift ‘0 W), Ctrl+Shift+A
#1 Delnputshift
4 §% Mappings. B20) Del
% NC-Task 1 SAF - Device 5 (EtherCAT) 1 Edit
Download p,edeﬂi 1) Culsp
| Move U
PDO Assignment p
i L B
PDO Canfiguration 1
Sync Unit Assignment...

Then, a list of all object dictionaries will pop up, as shown in the figure below, from which you can
select the object dictionary you want to add.
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Edit Pdo Entry >
M arme: |[ 2007k JRTC time Setpoint[Dow Hour) | I K I
Index (hex): ~ |3020 | [12320 | Cancel
Sub Index:

Data Type: UINT e

Bit Lentgh: 16 =

From Dictionary:

0x3020:071 - [ 2000k ]0peration Command A
0w3020:02 - [ 20071k ]Speed Setpaoint Cormmand

0w3020:03 - [ 2002k WFD Fault/Contral Command

(%3020:06 - [ 20054 ]Eu:umm Kevpad Functlu:un

EI:-:EDED:EIEI [ 2003h ]FITE tlme Setpu:ulnt[M an Day]

03020:04 - [ 20030 IRTC time S etpoint(T'ear]

03020:11 - [ 2010k JPLC command

0w3020:12 - [ 2011k JOption Device Command

03027:07 - [ 2100k T arn S Errar

043027:02 - [ 2107k ]Drive statug 1

043021:03 - [ 2102k JFrequency command 1 W

L P T P, SN o o I PR o Y PSSP N S

For the object dictionary you want to add that does not appear in the popped-up object dictionary
list, you can manually input it, as shown in the figure below, in the red box marked, input the object
dictionary you want to add, and also pay attention to the mapping relationship between the object
dictionary and the inverter function code as follows:

Object Dictionary Index = 0x3000 + Function Code Group Number;
Object Dictionary Sub-index = Function Code Group Internal Offset in Hexadecimal + 1;

Therefore, as shown in the figure below, the object dictionary 0x3009+2 manually added
represents the inverter function code 0x0901.
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| MName:

| Index (hexk:
Sub Indesx:
Data Tupe:

Bit Lentgh:

[ |newDbiecl J

| 2009 || [12297

| ES—

l INT

L3

16

4

From Dictionan:

ok

Cancel

(=2020:01
0302002

0=2020:11
0=2021:01

[ T DR T

- [ 2000k 10 peration Command

-[ 2001k Speed Setpoint Command
Ow3020:03 -
0302006 -
Ow3020.07 -
Ow3020:08 -
Ow3020:09 -
Ow3020:04 -
- [ 2010k JPLC command
Ow3020.12 -

[ 2002k MWFD Fault/Contral Conmatnd
[ 2005k ICamnm Keypad Function

[ 2008k IRTC time Setpoint{Min,Sec)

[ 2007k JRTC time Setpoint{Dow Hour)
[ 2008h JRTC time Setpaint(bdon,Day]
[ 2009h JRTC time S etpoint(ear)

[ 2017 ]0ption Device Command

- [ 2100k Jwfarn # Error
0x3021:02 -
0w3021:03 -

[ 2107 h Drive status 1
[ 2102k JFrequency canmmand 1

[ K T T g PO PPV JUP RS

In addition, note that 1) if the length of the object dictionary being added is less than 2 bytes, it
must be padded with dummy object dictionaries to achieve 2-byte alignment; 2) the maximum number
of object dictionaries that can be added under a single PDO is min(16, the number of objects
corresponding to 32 bytes of object dictionary length).

For the default TPDO 0x1A02, the default mapping objects configured are 3, as shown in the
figure below, which are 0x3021:01 Warn/Error, 0x3061:01 Inverter State, 0x3061:03 Output Frq.
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General EtherCAT DC Process Data  Plc

Startup CoE - Online  Online

Sync Manager: PDO List:
SM Size Type Flags Index Size Name Flags SM suU
0 128 Mbx. Ox1A01 8.0 Converter Inputs_1 0
1 128 Mbxin [ox1a02" 60 Converter Inputs 2 | 3 0
2 4 Outp... 0x1A02 6.0 Converter Inputs_3 0
% 6 Inputs Ox1A04 0.0 Converter Inputs 4 o
0x1601 6.0 Converter Outputs_1 0
0x1602 4.0 Converter Outputs_2 2 0
0x1603 4.0 Converter Qutputs_3 0
0x1604 0.0 Converter Outputs_4 0
PDO Assignment (0x1C12): PDO Content (Ox1A02):
[]0x1601 Index Size Offs Name Type Default (h...
0x1602
Tloxi1602 0x3021:01 20 0.0 Warn/Error UINT
J0x1604 0x3061:01 2.0 20 Inverter State UINT
0x3061:03 2.0 4.0 Output Frg INT
6.0
Download Predefined PDO Assignment: (none)

[#1PDO Assignment
[]PDO Configuration

Load PDO info from device

Sync Unit Assignment...

For the default configuration of 0x1A02, it is not recommended that users modify the first three
configured objects, but users can add desired objects after these. The method of adding objects is the
same as the configuration for 0x1A01. Additionally, if customers want to use 0x1A04 without default
configuration, the method of adding objects is also the same.

For the default TPDO 0x1A03, there are 3 default mapped objects, as shown in the figure below,
which are 0x3021:01 Warn/Error, 0x3021:02 Inverter State, 0x3021:04 Output Frq.
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General EtherCAT DC Process Data Plc Startup CoE - Online  Online

Sync Manager: PDO List:
SM  Size Type  Flags Index Size MName Flags SM SU
o 128 Mbx... 0x1A01 8.0 Converter Inputs_1 o
1 128 Mbxin 0x1A02 6.0 Converter Inputs 2 3 0
2 4 Qutp... 0x1A03 6.0 Converter Inputs_3 I 0
3 6 Inputs Ox1A04 0.0 Converter Inputs_4 0
0x1601 6.0 Converter Outputs 1 0
0x1602 4.0 Converter Outputs 2 2 o
0x1603 4.0 Converter Outputs 3 0
0x1604 0.0 Converter Qutputs 4 0
PDO Assignment (0x1C12); PDO Content (Ox1A03):
[]0x1601 Index Size Offs Name Type Default (h...
[2]0x1602 g
Clox1603 0x3021:01 20 0.0 Warn/Error UINT
[CJox1604 0x3021:02 20 20 Inverter State UINT
0x3021:04 2.0 4.0 Output Frq INT
6.0
Download Predefined PDO Assignment: (none)

/1 PDO Assi it
g Load PDO info from device

[#] PDO Configuration z :
|Sync Unit Assignment...

For the default configuration of 0x1A03, it is not recommended that users modify the first 3
configured objects, but users can add objects they wish to include after these, using the same method as
configuring 0x1AO01.
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2. Configure RPDO

Select the slave station, then select the 'Process Data' item on the right, and select SM2, i.e.,
Outputs. You can see four TPDO options: 0x1601, 0x1602, 0x1603, and 0x1604. Among them, 0x1601
is the standard DS402 protocol object dictionary configured by the manufacturer by default, 0x1602 is
the custom function code configured by the manufacturer by default, and 0x1603 and 0x1604 do not
have default mapped objects and are available for user configuration. Users can choose one of the four
RPDOs according to their needs, and check the box before the selected RPDO. The default selected is
0x1601, as shown in the following steps.

TwinCAT Project? 5 X

& do-2 ol General EtherCAT DC m: Startup | CoE - Online.| Online
BEERSEEFEES(Crls) p-
1 S5 TwinCAT Project?”(1 AIE/E 1) SHEMaEgen 2 ppO List
4 PHIH‘Q‘S;TE:WSW SM  Size Type Flags Index  Size  Name Flags M su
Pl ioion 0 128 Mbx 0x1A01 80 Comverter Inputs_1 ER
RN ek s 1128 Mbxin 0x1A02 120  Comverter Inputs 2 o
[2 5 Outp. 3 0x1A03 00  Comverter Inputs 3 o
T8 Tpuis 0x1A04 00 Comverter Inputs 4 o
01601 60  Converter Outputs_1 2z o
&l anaLvTics 01602 10.0  Converter Outputs 2 0
« @io 0x1603 00  Converter Outputs 3 0
4 % Devices 0x1604 00  Converter Outputs 4 0
4 = Device 5 (EtherCAT)
2% image
22 lmage-info
> 2 SyncUnits
> Inputs
b W Outputs
(L LT e PDO Assignment (0x1C12): PDO Content (0x1A02):
5 : mmgwg;’ 1 z:z; Index Size  Offs  Name Type Default (h...
> W Converter Outputs 1 g 0:3021:01 20 00 WamjError UINT
b @ WeState Soxisos 4 0:3061:01 20 20 Inverter State UINT
4 B InfoData 0x3061:03 20 40 Output Frq INT
L S 0:x3061:05 20 60  PosCmdi uINT
k 5: ‘2::2‘”' 0:3061:06 20 80  PosCmd2 UINT
0:3061:07 20 100 TorqCmd UINT
# DcOutputshift
# Delnputshift o
4 &% Mappings
% NC-Task 1 SAF - Device 5 (EtherCAT) 1

For the default RPDO 0x1601, there are 3 default mapped objects configured, as shown in the
following figure: 0x6040:00 Control Word, 0x6042:00 vl target velocity, 0x6060:00 Mode of Operation.
Since 0x6060:00 Mode of Operation is 1 byte, to align the bytes, an unused empty object needs to be
added, as shown in 1 in the following figure.

R v I

o-egle E General EtherCAT DC  ProcessData Plc  Startup CoE - Orline Online
FEEEE(Culs) o~
[ BR5E TwinCAT Project?”(1 MRE/EL 14 Sync Manager: PDO List:
4 ull TwinCAT Project? SM Sze Type Flags Index  Size  Name Flags. sM su
b (@ svSTEM
i Wudon 0 128  Mbx Ox1AOT B0 Converter Inputs_1 3 o
b I NC-Task 1 SAF 1128 Mbxin 0x1A02 120 Comverter Inputs 2 o
c 2 6  Oup. 0x1A03 00  Converter Inputs 3 o
38 Inputs 0x1A04 00 Converter Inputs 4 o
0x1601 60  Converter Outputs 1 2 o
0x1602 100 Converter Outputs_2 T
4 @wo 0x1603 00  Converter Outputs 3 o
4 *Z Devices 0x1604 00  Converter Outputs 4 [}
4 7 Device 5 (EtherCAT)
2® Image-Info
b 2 SyncUnits
b L inputs
b Outputs
b M InfoData PDO Assignment (0x1C12): PDO Content (0x1601):
4 @ Drive 1 (CM680H_PLUS)
b Converter Inpits:1 EZ:;; Index Size  Offs  Name Type Default (h
b @ Converter Outputs_1 Soxions 0x6040:00 20 00  Control Werd UINT
b WeState Soxicoa 0x6042:00 20 20 witargetvelocity INT
4 & InfoData 0x6060:00 1.0 40 Mode Of Operation SINT
# State [4 =0 —ISO 1
b #1 AdsAddr =5
#1 Chnd
%1 DeOutputshift
# DelnputShift
4 &% Mappings
% NC-Task 1 SAF - Device 5 (EtherCAT) 1
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For the default configuration 0x1601, it is not recommended that users modify the first (3+1)
configured objects, but users can add objects they wish to include after these, using the same method as
configuring 0x1AO01.

For the default RPDO 0x1602 configuration, there are 2 default mapped objects, as shown in the
figure below, which are 0x3060:01 Control Word, 0x3060:03 vl target velocity.

General EtherCAT DC

Process Data  plc

Startup CoE - Online Cnline

Sync Manager: PDO List
SM  Size Type  Flags Index Size Name Flags SM SuU
o 128 Mbx... 0x1A071 8.0 Converter Inputs_1 o
1 128 Mbxin 0x1402 6.0 Converter Inputs_2 3 o
2 4 Outp... Ox1A03 6.0 Converter Inputs_3 1]
3 6 Inputs Ox1A04 0.0 Converter Inputs 4 1]
0x1601 6.0 Converter Outputs_1 o
0x1602 40  Converter Outputs 2 | 2 0
0x1603 4.0 Converter Qutputs 3 o
0x1604 0.0 Converter Outputs 4 o
PDO Assignment (Ox1C12): PDO Content (0x1602):
[10x1601 Index Size Offs Mame Type Default (h...
Ox1602 !
Dlox1603 0x3060:01 2.0 0.0 Control Word UINT
[J0x1604 0x3060:03 20 2.0 vl target velocity INT
4.0
Download

PDO Assignment

PDO Configuration

Predefined PDO Assignment: (none)

Load PDO info from device

Sync Unit Assignment...

For the 0x1602 with default configuration, it is not recommended that users modify the first 2
configured objects, but users can add objects they wish to increase after these, using the same method as
configuring 0x1A01. Additionally, if customers want to use 0x1604 without default configuration, the
method of adding objects is the same.
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For the default RPDO 0x1603 configuration, there are 2 default mapped objects, as shown in the
figure below, which are 0x3020:01 Operation Command, 0x3020:02 Speed Setpoint Command.

General EtherCAT DC Process Data Pl Startup CoE - Online  Online

Sync Manager: PDO List:
SM Size Type Flags Index Size Name Flags SM Su
o 128 Mbx... Ox1A01 8.0 Converter Inputs_1 0
1 128 Mbxin 0x1A02 6.0 Converter Inputs_2 3 0
2 4 Outp... 01403 6.0 Converter Inputs 3 0
3 [ Inputs 0x1A04 0.0 Converter Inputs_4 0
0x1601 6.0 Converter Outputs_1 0
0x1602 4.0 Converter Outputs 2 2 1]
0x1603 4.0 Converter Qutputs_3 i 0
0x1604 0.0 Converter Outputs 4 0
PDO Assignment (0x1C12): PDO Content (Ox1603):
[J0x1601 Index Size Offs MName Type Default (h...
0x1602
Dx1 503 0x3020:01 2.0 0.0 Operation Command UINT
Tox1604 0x3020:02 2.0 2.0 Speed Setpoint Command INT
4.0
Download Predefined PDO Assignment: {none)

DO Assi t
SSRGS ot el 2

PDO Configuration
Sync Unit Assignment...

For the 0x1603 with default configuration, it is not recommended that users modify the first 2

configured objects, but users can add objects they wish to increase after these, using the same method as
configuring 0x1AO01.
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5.4.3. Configure Non-periodic Communication
5.4.3.1. Non-periodic COE-Online Acquisition

After the user activates to PreOP and higher states, they can monitor data in real-time through the
COE-Online SDO data list, and can also modify SDO data by double-clicking the object dictionary.

General EtherCAT DC Process Data  Plc Startu|
1 252 TwinCAT Project (1 AR/ 14 Update List [ Auto Update ingle Update [ ] Show Offline Data
all TwinCAT Project?
Advanced.. |
Add to Startup.. | Online Data | Module 0D (Aot Porti [0 |
Index fame Flags Value Unit
3008:16 [P09-21 JBlock TRANS 11 RW OxOTAF (431)
3008:17 [ P09-22 [Block TRANS 12 RW OxO1AF (431)
300018 [P09-23 JBlock TRANS 13 RW OxO1AF (431)
300919 [P09-24 JBlock TRANS 14 RW Ox01AF (431)
300914 [ P09-25 |Block TRANS 15 R OxO1AF @31) .
3002:18 [ P09-26 [Block TRANS |[S=1 Vlus Dislog X
8 3000:1F [ P02-30 ICom Decode
| 3009:22 [P09-33 PLC Cmd Forc| °° —
> N Outputs 3009:24 [P09-35 IPLC Address || Hex Cancel
» i infoData 3009:25 [P09-36 |CANOp Slave | Fioa [
4 Drive 1 (CM680H_PLUS) 3008:26 [ P09-37 |CANOp Rate
b [ Converter Inputs 1 3000:28 [ P09-39 ICanbus Warn| §
b Converter Outputs_1 3009:29 [P09-40 JUse DS402 De | 5% L 1 HekEd,
b WeState 3009:2 [P09-41 |CANOp Com {| Binay
“ [‘L”“’S?:t‘: 3009:28 [P09-42 |CANOP MOT | gitsie: (01 08 @16 Q2 Ot O
3009:2C [ P02-43 RST CANOp
b ¥ AdsAddr
g e 3009:3D [P09-60 IC_Card Type RO 0x0000 (@
% DOutputShit 3009:3€ [P09-61 ]C_Card Version RO 0x0000 (@)
# Delnpuishift 3009:3F [P09-62 ]C Card P Code RO 0x0000 (0)
A 3009:40 [ P09-63 ]C Card Err Code RO 0x0000 (0)
ai? NC-Task 1 SAF - Device 5 (EtherCAT) 1 3000:47 [P09-70 IC_Card ID ADS RW 0x000A (10)
3009:48 [P09-71 ]C_Card Rate RW 0x0002 (@)
3009:49 [P09-72 ]C Card Rate ESet RW 0x0000 (0)
3008:4C [P09-75 ]C_Card IP CONF RW 0x0000 (0)
3009:4D [P09-76 IC_Card IP ADS1 RW 0x0000 (0)
3009:4E [P09-77 IC Card IP ADS2 RW 0x0000 (@)
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5.4.3.2. Custom object dictionary for non-cyclic read/write
1. Non-cyclic write

Section 5.3.3.2 has already introduced using a custom object dictionary to operate multiple
consecutive registers of the inverter, and now the specific configuration steps are demonstrated.

For the convenience of users, two non-cyclic read/write function blocks that can be used directly are
encapsulated: the read function block is Noncyclic_Read2, and the write function block is
Noncyclic_Write2. Both function blocks include the capability to obtain SDO transmission error codes.
Each execution of a non-cyclic read or write will retrieve an SDO transmission error code, and if there
is no error, the error code will return 0. The example code after calling these two function blocks is
shown in the figure below, where the red box indicates the instantiation and invocation of the function
blocks.

TwinCAT_Project7.Untitled1.M

Al =2 & =l
#[__noncyelic_read_s300 Noncydlic Read2 |
® @ WriteBuffer_5301 ARRAY [1.,2] GF UINT
# @ ReadBuffer_5300 ARRAY [1..30] OF U...
# @ Abortcode 5300 ST_EcAbortCode
@ result_5300 T 0
P T 0
P INT

% bExecute_Write_5600
# WiteBuffer_5600

@ Abortcode_5600

# result_5600

BOOL
ARRAY [1,.30] OF U...
ST_FeAbortCode

T 0

f Noneyelic_irite_S600

Noncydic_Write2 |

bExecute_Write_Se00RZNER:= TRUE,
WriteBuffer 500,
43.255.146.2.1"

il Slavenddr o | .
Abortcode_5600=>bortcode 5600
Result[ 0 Foresult seoo[ 0 ] ):
IF {result_5600[ 8 ] <>0 ) THEN
bExecute_Write 5¢00[ERR:=FaLsE;
IF (result_Sé00[_0 ] =2) THEN

13 times_$300_ERROR[ 0 J:=times_5300_ERROR[ G }1;
14 END_IF
15 cimes[ 8 J=times 8 _hli;

END_IF

ED_IF

IF bExecute Write 5301 THEN
result_5300)

o]
Noncyclic_Read 5300

BEREcUte Wrlte_530 TRUE ,

WriteBuffer 5301:= WriteBuffer 5301,
NetI[ = ] 43.255.146.2.1" ,
SlaveAddd 6 | ]

ReadBuffer_ $5300=>ReadBuffer 5300 ,
Rbortcode_5300=bortcode 5300 ,

Result[ 0 F> result 5300 @ :
IF (result_ 53008k
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The variables bExecute_Write 5600 and bExecute_ Write 5301 indicate whether to perform a
non-periodic read. The values of sNetID and nSlaveAddr in the function block need to be entered
according to the actual operation of EtherCAT, as shown in the figure below:

AREEREES
@& o- g m=

FRERSEERBEE(Clr+)

a0 EEEAE TwinCAT Project?’(1 MABAE 14

Gl TwinCAT Praject?
> @l svsTEM
> & MoTION

&=l Untitled1 Project
b OF Untitled1 Instance

& anaLvTICS

1

% Image

2% Image-Info

2 SyncUnits
I Inputs

B Outputs

& InfoData

AY T oYY

Converter Inputs_1

& WeState
& InfoData

#| State
AdsAddr
Chno
DcOutputShift
DelnputShift

b

b W Converter Qutputs_1
b

4

3

L. ]

4§ Mappings

@ NC-Task 1 SAF - Device 5 (EtherCAT) 1

Drive 1 (CM680H_PLUS)

TwinCAT Project? + X

General Adap‘?er

| Netld:

10.143.255.146.6.1 I

3

ne CoE - Online

Advanced Settings...

Export Configuration File...

Sync Unit Assignment.

Topology...

fra.. Cmd Addr len WC  SyncUnit  Cyele (. Utiization (. Size/Duration

Mo NOP  0x0000 0x0.. 4 2,000

| [ 0x0000 0x0... 4 2.000

Mo R0 0x00000000 1 2,000

Mo wRw 0x01000000 8 3 <default= 2,000

.D BRD 0x0000 0x0... 2 1 2.000 0.47 95/9.52

048

Number Box Name Address [Type InSize  OutSize E-Bus (.
=1 Drive 1 (CM680H PLUS)| 1001 [CMBBOH PLUS 8.0 50
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The array WriteBuffer 5600 is used to write the starting address of the Modbus to be written, the
number of registers to be written, and the values of each register to be written, as shown in the figure
below.

TwinCAT Project? Main_3 [Online] + x

TwinCAT_Project7.Untitled1.Main_3

=i E-Sic] =] EEE picld
+ @ ReadBuffer_5300 ARRAY [1..30] OF U...
+ @ Abortcode 5300 ST_EcAbortCode
& result_5300 T 1620000
@i INT 1620000
#a NT 160000
§ _bExecute Writs 5600 BOOL Modbus
= § WriteBuffer_5600 ARRAY [1..30] OF U... Vel ﬁ‘]_’}jﬂ:
& WiteBuffer_S5600[1] umT 1620000 1620432
# WriteBuffer_5600[2] UINT 1620000 tszo0oa—{ %ﬁ
& WriteBuffer_5600[3] umnT 1640000 160001 %%/I\
@ WriteBuffer_5600[4] UINT 1620000 16£0002
@ WriteBuffer_5600[5] UINT 160000 1620003 %i
& WriteBuffer_5600[6] UINT 160000 1620004
& WiteBuffer_5500[7] umT 1620000 1620005
& WriteBuffer_5600[8] umT 1620000 1620006
& WiteBuffer_5600[3] umnT 160000 1620007
& WiteBuffer_5600[10] UINT 1620000 1620008
# WriteBuffer_5600[11] uNT 1640000 16£0000
& WriteBuffer_5600[12] UNT 160000 1620004
& WriteBuffer_S5600[13] umT 1620000 \
& WriteRuffer 5600[14] umnT 1620000 = % =
& WiteBuffer_5600[15] umT 160000 . K,—:‘,)\%
& WriteBuffer_5600[16] UmT 1620000 I ﬁﬁ%ﬁ%ﬁ
@ WiriteRuffar CANNT1TT LITRIT ARENNNN —

X IF bExecute_Write_ 5600[FNER THEN
z result_5600[ 7520000 |
3 Woncyclic_write_56€00(
4 bExecute Write 56
5 WriteBuffer 5€00:

€ NetILf Iz z="10.143 Z LT
) SlaveRddr[ies0000 |:= 1001,
8 Lbortcode_5600=>Rbortcode_ 5600 ,
Result[ 7880000 F>result 5600[7880000 | );
= IF (result 5600[18#0000] <>0 ) THEN
bExecute_Write 5600 =F2LsE;

IF (result 5600[i620000 | =2) THEN
times_5300_ERROR[ 1880000 |:=times_5300_ERROR[ 1850000 |+1;

END IF
©ime s TER0000 |: =t ime [ TER0000 |17 ;
END_IF

END_IF

When the values are ready, they are written, and bExecute Write 5600 is set to True, which will
execute a non-periodic write operation. You can check the values returned by the function block's
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Result and Abortcode 5600, as well as the error list below, to determine if the aperiodic write was
successful. If Result equals 1 and nAbortCode under Abortcode 5600 equals 0, then the aperiodic write
was successful. If Result equals 2, it indicates that an SDO transfer error code has been obtained. The
specific error can be seen in the nAbortCode value under Abortcode 5600, which is explained in Table
3.1. If Result equals 3, it indicates an ADS error. For detailed information on ADS errors, refer to the
TwinCAT 3 help documentation.

o |f-u-m RPN SR TWinCAT R » .. - ] o slavecount mem
Build 4024.10 (Loaded ~ n 3 2 g&| TwinCAT Project? - _i Untitled1 e g

e =

= =00

-2 8k A

S (Ctrl+) p- =0
37 AT TwinCAT Project?’(1 MRE/E 1) # % ReadBuffer_5300 ARRAY [1..30] OF U...
4 il TwinCAT Project? ® 4 Abortcode_5300 ST_EcAbortCode
bl svsTem # result_5300 T
3 MOTION @i T
“ Ll nr
# bExecute_Write_5500 800U
B8] Urnited Project = % WriteBuffer_5600 ARRAY [1,,30] OF U..,
‘,‘j}‘f’sﬁ\f:;""“*‘d‘ Instance # WriteBuffer_S600[1] e 60
"@ Cet # WriteBuffer_5600[2] umT 1620008
& AnaLvTics # WriteBufer 5600031 umT 1620001
+ Ewo # WriteBufer_S600[4] T 1520002
4 % Devices # WriteBuffer_5600[5] Ut 1650003
4 B Device 5 (EtherCAT) & WriteBuffer_SE00[€] umr 1520004
48 mage # WriteBuer_S600[7] e s
;,', Image-Infe # WriteBuffer_S600[£] umr 1620006
& s # WriteBuffer_s600[5] umr 1820007
.- 'C::::“ # Witesufrerss00[10) unt 160008
b Infobam # WrikeBuffer_S600(11] umr 1620009
4 [ Drive 1 (CMSBOH PLUS) # WriteBuffer_S600[12] e 1520008
b Converter Inputs_1 ® WrteBuffer_5600[13] Nt
b @ Converter Outputs 1 ® WriteBuffer_5600[14] T
» B WcState # WriteBuffer_5600[15] UINT.
4 @ InfoData & WriteBuffer_5600[16] UINT. 1620000
# State & wetenuster Sennri i saz0nmn
b % Adsaddr 5
# Chno 2
# DcOutputShift 3|
#1 DelnputShift
4 &% Mappings s WriteBuszer_S60
&, NC-Task 1 SAF - Device 5 (EtherCAT) 1 # ‘;‘j:}:‘lﬁl ;
e Rbortcode_5600=>Abortcode_5600 ,
H Resul 17680000 }->result_5600[78H0000] ) ;
5 1 IF (result_Se00[TEGHD] <>0 ) THEN
1 bExecuce Wrice_Se00 NIRRT
8 12 IF (result_scoo[semmn]
times_5300_ERRORTE50000 |:~times_5300_ERROR(TER0O L :
= _1e
o 760000 =t ime o[ TR L 5

In the example, result 5600 equals 1, nAbortCode equals 0, and there are no errors listed below, so
the aperiodic write was successful.
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Main 3 [Online] + X%

TwinCAT_Project7.Un in_3
= = =] EEE edi
= & Abortcode_5600 ST_FcAbortCode

+ i sNetld T_AmsMetIdarr

& nPort UINT 1670000
nAbortCode UDmT 1600000000
@ result_5600 INT 16#0001
+ @ Noncyclic_write_5600 Moncydlic_Write2
§ times INT 1670006
@ times_5300_ERROR INT 1630000
.
4 bExecute_Write 5600| = TRUE,
5 WriteBuffer 5600:= WriteBuffer 5600,
€ NetID[ 0343255 » | 1.143.255.146.6.1" ,
7 SlaveRddr[iesees := 1001,
8 Bbortcode S5&00=>RAbortcode 5600 ,
g Result[1680001 F>result 5600188000 | ) ;
= 10 IP (result_5600[76%0001 | <>0 ) THEN
1 bErecute_Write_5600[FNER:=r2
= 2 IF (result_5600[7650001 |
3 times_5300_ERROR[ 1650000 |:=times_5300_ERROR[ 160000 [+1;
14 END_IF
15 times[ 1680008 |:=times[ 1650006 |+1;;
16 END_IF
17 END_IF

IF bExecute Write 5301

| &7 + IntelliSense

2023/5/19 14:52:34 218 ms | TwinCAT System' (10000): Starting COM Server TcEventLogger !
2023/5/19 14:52:33 148 ms | 'License Server' (30): license validation status is Valid(3)

2023/5/19 14:52:32 926 ms | TwinCAT System' (10000): TcRTime Server started: TcRTime.
2023/5/19 14:52:32 918 ms | TwinCAT System' (10000): TcPlc30 Server started: TcPlc30.

2023/5/19 14:52:32 909 ms | TwinCAT System' (10000): TcNc Server started: TcNe.

2023/5/19 14:52:32 B9Y9 ms | TwinCAT System' (10000): Tclo Server started: Tcla.

2023/5/19 14:52:32 B93 ms | TwinCAT System' (10000}: TcloECat Server started: TcloECat.
2023/5/19 14:52:32 886 ms | TwinCAT System' (10000): TcRtsObjects Server started: TcRtsObjects.

eeocoeeee

We can also switch to COE-Online to confirm that the values starting from register 0x0432 have
indeed been changed to the values 1~10 that we previously wrote.
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TWinCAT Project? & x ]

General EtherCAT DC Process Data Plc Startup CoE - Online  Online
S RETERR(Ctrl+) P~
] BB5 2 TwinCAT Project?’(1 ARE/E 149 | Update List | OAute Update Single Update [ Show Offline Data
4 gl TWinCAT Project?
b il svsTem | Advanced.. ‘ ‘
a —_—
i ;’ST'DN [ Addto starwp | Module OD (AcE Port): D
Untitled1
5 B Unided1 project Index Name Flags Value Unit
b Of Untitled! Instance 3004:0F [P04-13 IMukti-Speed 14 RW 0x000E (14)
[ sareTy 3004:0F [ P04-14 |Multi-Speed 15 RW 0x000F (15)
i c++ 3004333 TP04-50 JPLC Buffer 0 RW 0<0007 (1)
& anavvmics 3004:34 [ P04-51 JPLC Buffer 1 RW 0x0002 (2)
A e 3004:35 [ P04-52 |PLC Buffer 2 RW 0x0003 (3)
4% De‘g‘“ S Ehen 3004:36 [ P04-53 JPLC Buffer 2 RW 0x0004 (4)
4 B Devi
s (Ethercan) 3004:37 [ P04-54 |PLC Buffer 4 RW 0x0005 (5)
mage
- 3004:38 [ P04-55 JPLC Buffer 5 RW 0%0006 (6)
2% Image-Info
b 2 Syncunits 3004:39 [ P04-56 JPLC Buffer 6 RW 0x0007 (7)
b Inputs 3004:3A [ P04-57 JPLC Buffer 7 RW 0x0008 (8)
b B Outputs 3004:38 [ P04-58 JPLC Buffer 8 RW 0x0009 (5)
b Infobata 3004:3C [ P04-59 JPLC Buffer 9 RW 0%000A (10)
3004:3D [P04-60 JPLC Buffer 10 RW 0x0000 (0)
b Converter Inputs_1 3004:3E 1P04-61 1PLC Buffer 11 RW 0x0000 (0)
P W Comerter Ouluts ) Name. Online Type Size »Add. InfOut User.. Linked to
b B WState
s W oDet #1 Warn/Error 0 UINT 20 710 input 0
# State #1 Status Word 576 UINT 20 730 Input O
b # AdsAddr # v velocity dem... 0 INT 20 750 Input 0
# chno #1 Mode Of Oper, 2 SINT 10 770 Input O
# DeOutputshift 1 Westate X0 BIT 01 15223 Input 0 nStated, nStated
# Delnputshift #1 InputToggle 5T BIT 01 15243 Input O nStated, nStated

4 g% Mappings

If a non-cyclical write operation is performed on a read-only register address 0x0001, it will return
an SDO transfer error code and an Emergency error. As shown in the following two figures.

Noncyclic Write2 [Online] vinCAT Proj

TWinCAT_Project7.Untitled1.Main _:

=t ESic) sl ik b=z
& bBxecute_Write_5600 800L
= % WriteBuffer_5600 ARRAY [1,.30] OF U...
¥ - —» 2R 1500001
@ WriteBuffer_S600[2] umT — EFEZEIT
% WriteBuffer_5600[3] UINT — E)\ B’Jfﬁﬂal
§ WriteBuffer_5600[4] UINT 1620000
# WriteBuffer_5600[5] UINT 160000
& WriteBuffer_S600[6] UINT 160000
@ WriteBuffer_5600[7] UINT 1620000
% WriteBuffer_5600[8] UINT 16#0000
# WriteBuffer_5600[9] UINT 160000

= 1 IF bExecute Write 5600
2 result_5600[ 7620002 J:
3 Noncyclic write S£00(

WriteBuffer_5600
§ NecID 01375 b |
Slavehddr[ 7880288 |

bExecute_Write_5600/NEE:
IF (result_S600[3E0002] =2) THEN
times_5300_ERROR{76%0001 |:=times_5300_ERROR[ 7650081 J+1:

END_IF
2o TR0 ] v e TERIRE -
END_IF

END_IF

IF bExecute Write_5301[FNES THEN
result_5300[ 5000 )

[

| &AL + IntelliSense

i
2023/5/19 16:13:49 349 ms | 'Drive 1 (CM880H _PLUS)' (1001): CoE (InitDown’ 0x5600:01) - SDO Abort ('Client/server command specifier not valid or unknown.’,
(]
0x05040001)
Q 2023/5/19 16:13:49 343 ms | ‘Drive 1 (CMBB0H_PLUS)' (1001): CoE - Emergency (Hex: ff00, cc, ‘00 00 00 00 00).
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ESEE 6 Main_3 [Online] + X

2 [Online]

TwinCAT_Project?.Untitled1.Main_3

F=ER E=icl & =l picvi
% result_5300 T 1620000
@i INT 160000
L INT 1640000
$ bExecute_Write_5600 BOOL
¥  $ WriteBuffer_5600 ARRAY [1..30] OF U...
= ST_EcAbortCode
+ @ sNetid T_Amsetidarr AmsNetld of the send...f the aborted comm...
@ nPort umT 162015E Port of the sender of the aborted command
|o nAbortCode UDINT 16205040000 | Abort code
% result_5600 INT 1620002
* % Noncydlic_write_5600 Noncydic_\Write2
= 1 IF bEsecute Write 5600[ZNES THEN
2| result 56003820002 |:=0
B Noncyclic write_S600(
4 bExecute_Write S¢00JENEE:= TEUE,
5 WriteBuffer 5600:= WriteBuffer 5600,
€ WerID T0H325s ¥ |:='10 466,10,
7 SlaveAddr[ 165028 |:
8 Iborteode_S600=>Ebortcode 5600 ,
9| Result[760000 F>result_5600[FE20002 ] ) ;
= 10 IF (result S5600[76s0002 | <>0 ) THEN
11 pExecute_Wrive 5600 =FiLsE;
B 12 IF (result 5600[ 1680002 | ‘THEN
12 times_$300_ERROR[76#0007 |:=times_5300_ERROR{ 68007 J+1;
14 END_IF
15 ©imes{ 7650008 |: =t imes[ 165008 J+1
5 END_IF
7] END_IF

IF bExecute Write 530

result_5300[T5m00]

LERL + IntelliSense

KB wE -
2023/5/19 16:13:49 349 ms | 'Drive 1 (CM680H_PLUS)" (1001): CoE (InitDown' 0x5600:01) - SDO Abort (‘Client/server command specifier not valid or unknown.,
& 0x05040001).
(] 2023/5/19 16:13:49 343 ms | 'Drive 1 (CMB80H_PLUS)" (1001): CoE - Emergency (Hex: 100, cc, 00 00 00 00 00).
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2. Non-cyclical Read

Write the parameters for non-cyclical read into the WriteBuffer 5301 array, as shown in the figure
below. The register address to be read is the previously non-cyclical written address 0x0432, and the
number of registers to be read is 10. Then set bExecute Write_ 5301 to TRUE, write the value, and a
non-cychcal read will be executed once.

< I TWAnCAT R (%64 <P SN “1 MR ec_slavecount clRlME] =R Sy
TwinCAT Project? . 3 < 2ii Untitled1 . ¢

WTE =R /| B | vl R
# OutputCounter INT 1620000 %»Q"
# InputCounter INT L
# bBxecute_Write_5301 BOOL
+ @ Noncyclic_Read_5300 Noncydc_Read2 Nk b
= @ WriteBuffer_S301 ARRAY [1..2] OF UINT Lk B"j %ﬁ%&
# WriteBuffer_5301(1) umT 1620000 reeoz | —=> M
# WriteBuffer_5301[2] UINT 1620000 1620004 - ii B"j %:ﬁ%g
+ @ ReadBuffer_5300 ARRAY [1..30] OF U...
+ @ Abortcode_5300 ST_EcAbortCode /I\'ﬁ
# result_5300 INT 1620000
P INT 1620000
13 times 5300 _ERROR[16#0001 |:=times 5300_ERROR[16m0m }+1: o
14 END_IF
5 un;:-:u:e;::
END_IF

17| mD_IF

= 15/ IF bExecute Write saoz_ THEN

24 Neﬂﬂ:l
25 SlaveAdd:{ 360000 |: =
28 ReadBuffer_ 5300-»3&.@\::!&: 5300 ,
27 Abortcode_S300=>Abortcode 5300 ,
28 Resulc[i6wo00 > result_5300[7680000 ) ;
= 29 IF (resulr_S5300[76s000 k>0 ) THEN
30 bExecute_Write 530 [ CRIEN
31 af 1690000 J:=1;

TIRESE -llowzolls g=o @ @m0l clear [[%rll 2 + intellisense -
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If the non-cyclical read is executed successfully, the values of the 10 read register addresses will be
saved in the ReadBuffer 5300 array, as shown in the figure below.

Noncyclic_Rea Noncyclic_Write2 [Online] TwinCAT Project?

Main_3 [Online] & -

TwinCAT_Project7.Untitled1.Main_3

=ER =8 & el bl g
% OutputCounter INT 1620000 0=
# InputCounter INT 1620000 %I*
 bExecute_Write_5301 BOOL
+ @ Noncyclic_Read_5300 Noncydic_Read2
+ 4 WriteBuffer 5301 ARRAY [1..2] OF UINT
= @ ReadBuffer_5300 ARRAY [1..30] OF U...
& ReadBuffer_5300[1] UINT 1620001
# ReadBuffer_5300[2] UINT 16#0002
% ReadBuffer_5300[3] UINT 160003
@ ReadBuffer_5300[4] UINT 1620004 §
% ReadBuffer_5300[5] UINT 1620005 - iﬁ%ﬂﬁ“]lo’l\%’rﬁﬁﬁ
& ReadBuffer_5300[6] UINT 1620008 Ef]
# ReadBuffer_5300[7] UINT 1620007
% ReadBuffer_5300[8] UINT 160008
& ReadBuffer_5300[9] UINT 1620008
# ReadBuffer_5300[10] UINT 1620004
@ ReadBuffer_5300[11] UINT 160000
& ReadBuffer_5300[12] UINT 1620000
% ReadBuffer_5300[13] UINT 1620000
# ReadBuffer_5300[14] UINT 1620000
times[JES0008 |: =times[ 1650008 +1;; -
END_IF
END_IF

IF bExecute_Write_5301f
result_5300[3s#0007 |
Honcyclic Read 5300
bExecute Write S301|RENEN:=TRUE ,
WriteBuffer 530 WriteBuffer 5301,
NetTN i0BEs ¥

Slavehddr{ Temes |: 0
ReadBuffer 5300=>ReadBuffer 5300 ,

Ibortcode 5300=>Rbortcode 5300 ,
Result[7680001 F> result S5300[Fss00 | ;
IF (result_ 53007680001 k>0

bExecute Write 530

________________________________________________________________________________|

The method to determine whether the non-cyclical read is executed successfully is the same as the
method for non-cyclical write, by checking the values of the Result and Abortcode 5300 returned by
the function block, as well as the error list below. If there is an SDO transfer error code for non-periodic
reads, the method to check it is the same as for non-periodic writes.

3. Explanation of Encapsulated Non-periodic Read/Write Function Blocks

To allow users to perform non-periodic read/write operations without needing to understand
Modbus messages, the manufacturer has encapsulated two non-periodic read/write function blocks for
user reference.

Noncyclic Write2 function block: implements non-periodic writing, where bExecute Write 5600:
can always be set to TRUE, WriteBuffer 5600: configures the register, including the register address,
number of registers, and the value to be written to the register, NetID: the AMS route of the EtherCAT
master station, SlaveAddr: the station address of the slave station, Abortcode 5600: the SDO transfer
error code returned, Result: the execution result (1 indicates successful execution, 2 indicates an SDO
transfer error code was obtained, 3 indicates an ADS error occurred while obtaining the SDO transfer
code).
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IF bExecute_Write_ 5e00 THEN
result 5600:=0;
Noncyclic_write 5600 (

bExecute Write 5600:= TEUE,
WriteBuffer 5600:= WriteBuffer 5600,
NetID:="10.143.255.146.6.1" ,

SlaveRddr:= 1001,

Bkortcode_ 5600=>Rbkortcode_ 5600 ,

Result=>result 5&00 );

IF (result 5600 <>0 ) THEN
bExecute Write 5600:=FAL3
IF (result 5600 =2} THEN

times_5300_ERROR:=times_5300_ERROR+1:

END IF
times:=times+l;;

END IF

END IF

=

Noncyclic Read2 function block: a function block that implements non-periodic reading, where
bExecute_Write_5301: can always be set to TRUE, WriteBuffer 5301: configures the register,
including the register address and number of registers, NetID: the AMS route of the EtherCAT master
station, SlaveAddr: the station address of the slave station, ReadBuffer 5300: the value read from the
register, Abortcode_5300: the SDO transfer error code returned, Result: the execution result (1 indicates
successful execution, 2 indicates an SDO transfer error code was obtained, 3 indicates an ADS error
occurred while obtaining the SDO transfer code).
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IF bExecute Write 5301 THEN
result S5300:=0;
Honcyclic Bead 5300(
bExecute Write_ 5301:=IEUE ,
WriteBuffer 5301:= WriteBuffer 5301,
NetID:="10.143.255.14¢6.6.1" ,
Slawvehddr:= 1001,
ReadBuffer 5300=>ReadBuffer 5300 ,
Abortcode 5300=:Abortcode_ 5300 ,
Result=> result 5300);
IF (result_5300<>0 ) THEN

bExecute Write_5301:=FA

a:=.y
END IF
END_IF

5.5. Fault Information
5.5.1. Periodic Fault Code

In the periodic communication PDO area, PDO1 sent from the slave station to the master station
indicates error and alarm information. Users can obtain the latest status through periodic
communication. In addition to the diagnostic information of the inverter itself, the communication status
between the module and the inverter must also be included, allowing users to obtain the cause of errors.
Detailed fault status codes are listed in the table below:

Table 39 Periodic Fault Codes

Diagnostic Status Code
Classification

200  Communication Error (Message Abnormality)
201  Communication Error (Timeout Abnormality)

202 Address Error

Inverter Body 203 Parameter Exceeds Threshold
Diagn OSt.l ¢ . 204  Incorrect Slave Station Number
Information (Register

Address: 0x2100) 205  Incorrect Periodic Data Value

206  SPI Transmission Without Memory

207  SPI Transmission Error

208 Periodic Communication Error

5.5.2. Non-periodic Fault Code

When executing non-periodic communication, the error code of SDO transmission will be returned.
For details on error codes, see Table 38.

5.5.3. Retrieve Diagnostic Information

When communication between the module and the inverter is abnormal, diagnostic information is
sent to the PLC. Diagnostic information can be obtained through object dictionary 0x10F3. As shown in
the figure below, up to the latest 14 diagnostic messages can be displayed.
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Index Name Flags Value Unit
£ 10F1:0 Error Settings RO =2«=
= 10F3:0 Diagnosis history RO =7 <
10F3:01 Maximum messages RO 0x0E (14)
10F3:02 Newest message RO 0x07 (7)
10F3:03 Newest acknowledged message RW 0x00 (0)
10F3:04 New messages available RO FALSE
10F3:05 Flags RW 00000 (0)
10F3:06 Diagnosis message 1 RO 00 EB 00 FF 02 00 CC 00 D7 CE 09 1D 75 30 3D 0A
10F3:07 Diagnosis message 2 RO OOEBO0FFO200CCO0OE7T2C14747D 303D 0A
10F2:08 Diagnosis message 3 RO -
10F2:09 Diagnosis message 4 RO -
10F3:0A Diagnosis message 5 RO -
10F3:0B Diagnosis message 6 RO -
10F3:0C Diagnosis message 7 RO -
10F3:... Diagnosis message 8 RO -
10F3:0E Diagnasis message 9 RO ---
10F3:0F Diagnosis message 10 RO ---
10F3:10 Diagnosis message 11 RO
10F3:11 Diagnosis message 12 RO
10F3:12 Diagnosis message 13 RO
10F3:13 Diagnosis message 14 RO
+-1601:0 RxPDO1-Map RW >4 =

The format of the diagnostic information is as follows:

Table 40 Diagnostic Information Format

[Exa |00 [E8 (10 [FF 02 |00 [00 00 |00 (00O (00 (00 (00 [00 (00
mpl
e
Pur (L) (H) (L)H) (L H) @O H) (L) (H)
pose (Fixed {Error code {(Fixed {TextID {(Fixed Value)
Value) Value)
Diag code Flags Text ID _i{Time stamp

Diag code ... diagnostic code for identifying information

Error code diagnostic code as defined.

Flags ... value is fixed at 0002h.

Text ID ... Returns the Text ID defined for each error code.

Set the upper 8-bit as the main alarm number and the lower 8-bit as the auxiliary alarm number.

Time stamp ... The time when the error occurred.
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5.5.4. Non-periodic Read or Erase Fault Code
1. Fault code read

Read the 0x10F3 object using the FB_ EcCoESdoReadEx function block provided by Twincat3 or
obtain it directly via COE-Online. The following figure shows the consistent results obtained through
FB_EcCoESdoReadEx and COE-Online. Note that complete access is not supported for operations on
0x10F3.
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Diag 10F3 Nencyclic Read2 [Online] Diag Messag AnCAT Project? Main_3 [Online]l + x

TwinCAT_Project?.Untitled1.Main_3

F=ER =2 =1 EEE Heak
= @ Diag_Meszage_Instance[l] Dizg_Message
= 4 Data ARRAY [0..15] OF B...
@ Data[0] BYTE 16200
@ Data[1] BYTE 16%E8
& Data[2] BYTE 16%00
@ Data[3] BYTE 162FF
@ Data[4] BYTE 16#02
@ Data[s] BYTE 16%00
@ Datals] BYTE 16£CC
& Data[7] BYTE 16%00
@ Data[g] BYTE 1678
@ Datalg] BYTE 16#81
& Data[10] BYTE 16#5F
@ Data[11] BYTE 165F8
& Data[12] BYTE 16#24
@ Data[13] BYTE 16237
@ Data[14] BYTE 16#30
@ Data[15] BYTE 16704
=

30 bExecute_Write 5301 FNES:

31 a[ 820001 |:=1;

32 END IF

33 END IF

= 35 SdoRead_10F3(

3¢ sMetId 014225 F = '10.143.255.146.6.1",

37 nSlaveRddr{ 7650368 |:= 1001,

38 nSubIndex[ 16806 ;= 16#0¢,

EE nIndex] i6810F3 |z

10 pDetBuf[ JesFFrraseeceszzces i = ADR([Diag MessagelOF3_Instance.Diag Message_Instance),
41 chBufLen| 165000000E0 |:= SIZEOF (Diag MessagelOF3_Instance.Diag Message Instance),
4z bExecute:=,

43 tTimeout[  Tews  |:= T#105,

44 bCompletelccess|EE:=FLI5E,

a5 bBusy=>

4€ bError=> ,

47 nErrId=> ) ; RETORN]
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2. Fault Code Erasure

10F3:0 Diagnosis history RO =6 <
10F3:01 Maximum messages RO Ox0E (14)
10F3:02 MNewest message RO 0x06 (6)
10F3:03 Newest acknowledged message RW 000 (0
10F3:04 New messages available RO FALSE

B\ 00000 (0]

10F Diagnosis message 1 RO 00 EB 00 FF 02 00 CCO0 7B B1 5F F8 24 37 3D 0A
10F3:07 Diagnosis message 2 RO ---
10F3:08 Diagnosis message 3 RO ---
10F3:09 Diagnosis message 4 RO -
10F3:0A4 Diagnosis message 5 RO ---
10F3:0B Diagnosis message 6 RO -
10F3:0C Diagnosis message 7 RO ---
10F3:... [Hagnosis message 8 RO ---

Write 0 to sub-index 3 of 0x10F3 using the FB_EcCoESdoWriteEx function block provided by
Twincat3 to clear all diagnostic information, as shown in the following figure:

TwinCAT Proj

F=ER ESidl B
@ times INT 16#000%
@ times_S300_ERROR INT 1620002
= @ Diag_Messagel0F3_Instance Diag_10F3
% ul6SubIndexy UINT 1620000
@ uBMaximumMessages USINT 16200
# uBNewestMessage USINT 16200
% uBNewestAckMessage USINT 16200 |
% uBNewMessage USINT 16200
@ Flags UINT 1640000

# ¢ Diag_Message_Instance
+ § SdoRead_10F3
= ¢ SdoWrite_10F3

ARRAY [0..13] OF D...
FB_EcCoESdoReadEx
FB_EcCOESdoWriteEx

4% sNetld T_AmsNetld
% nSlaveAddr UINT
4% nsubIndex BYTE
% nindex WORD
4% psreBuf PVOID
* cbBufLen UDINT
B Poceate BOOL
% tTimeout TIME
4% bCompleteAccess BOOL
F$ bBusy BOOL

'10.143.255.146....
16%03E9

16203

16410F3
16#FFFF338BCs...
16£00000001

Main 3 (Online] = x [l

EEE puicl

SdoWrite_lOF3{

sNetId] 0143255 :=

143.255.146.6.1",

PpSrcBuf[ esrrrrasEaceszeced |: =ADR (Diag Messagel0F3_Instance.usNewestAckMessags
chBufLen[ 16800000001 |:= SIZEOF (Diag_Messagel0F3_Instance.uSNewestAckMessage|
DExecuts:= ,

tTimecut  WEE :=Tel0s , //Té30s
bCompletehcces FALSE,

bBusy=> ,

DError=> ,

nErrld=> ) ;[EETOEN]
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Or write 0 directly to sub-index 3 of 0x10F3 via COE-Online, as shown in the following figure:

= 10F3:0 Diagnosis history RO =5 =
10F%:07 Maximum messages RO 0x0E (14)
10F3:02 Newest message RO 0x00 (0]
0F3:03 Newest acknowledged message RW 0x00 (0)
10F2:04 New messages available e e

10F3:05 Flags
10F3:06 Diagnosis message 1

oK
10F3:07 Diagnosis message 2 -

10F3:08 Diagnosis message 3 okt _ e
10F3:02 Diagnosis message 4 Float: l:l

10F3:04 Diagnosis message 5
10F3:0B Diagnosis message 6

Boal: 0 1 Hes Edit...
10F3:0C Diagnosis message 7
10F3:.. Diagnosis message 8 Hhay; |UU |
10F3:0E Diagnosis message 9 Bit Size: Q1 ®8 O18 O OB O
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6. CANopen Communication
Product Information

The EMH-OP Communication Expansion Card is a CANopen fieldbus adapter card that complies
with the CiA standard. This card is installed on the CM680 Inverter to enable communication with
CANopen master station devices, making the inverter a slave node of the CANopen network, accepting
control from the master station.

6.1.1. Physical Dimensions

Physical dimensions of the CANopen module: PCB length 95mm, width 37mm, mounting hole
diameter 3.5mm.

Figure 23 Physical Dimensions of the EMH-OP Communication Expansion Card

6.1.2. Interface Layout

The hardware layout of the EMH-OP Communication Expansion Card is shown in Figure 24.
Connector X2 is used for connecting to the inverter and is located on the back of the EMH-OP
Communication Expansion Card. The EMH-OP Communication Expansion Card provides spring-type
terminal blocks for communication connections. Detailed descriptions of each hardware component are
provided in Table 41.

D1 X2

Figure 24 EMH-OP Communication Expansion Card Interface Layout
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Table 41 EMH-OP Communication Expansion Card Interface Description

Diagram Hardware Name Function Description

Name

X1 CAN Socket For module connection to the CANopen network,

refer to Figure 1.3 for details

X2 Board-to-Board For connection to the inverter (located on the back of
Socket the board)

DI LED Indicator For indicating power status, refer to Table 1.2 for
Light details

s] Termination For setting the CAN bus termination resistor, refer to

Resistor Setting Table 1.6 for details

1. CANopen communication interface

The EMH-OP communication expansion card uses a spring-type terminal block X1 to connect to
the CAN bus, and the shield is twisted together and connected to the PE (J703-1) of the main control
board. If conditions permit, the shield of the communication line can also be connected to the cabinet
metalwork. The pin signal definitions are shown in the figure below:

<50mm

" RRTFEHIER S

RBETR—R
HERER TR PE

Figure 25 EMH-OP Communication Expansion Card CAN Communication Interface Description

2. LED Indicator Light
Table 42 EMH-OP Communication Expansion Card LED Indicator Light Description

I]\)I::ﬁ?m Indicator Light Indicator Light Status Function Description
Constantly 1 I
Hardware power | Green On Module powered on normally
D1 o : -
indicator light light
Off Module not powered on

3. Terminal Impedance

The DIP switch S1 on the EMH-OP Communication Expansion Card is a 2-position DIP switch
used to configure the CAN bus terminal resistor. It is recommended to set the terminal resistor at both
ends of the network topology. Switching to “ON” represents “1”, and switching down represents “0”.
For detailed information, see Table 15.
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Table 43 EMH-OP Communication Expansion Card Terminal Resistor Settings

DIP Switch Number

) 5 Terminal Impedance Setting
0 0 Do Not Use Terminal Resistor
1 1 Use Terminal Resistor

Installation and Wiring
6.2.1. Installation

The EMH-OP Communication Expansion Card is designed to be embedded in the CM680 Inverter.
Before installation, please disconnect the power supply to the inverter, wait for about 10 minutes until
the charging indicator light is completely off before proceeding with the installation. After inserting the
EMH-OP Communication Expansion Card into the inverter, please secure the corresponding screws to
prevent poor contact of the board-to-board signal sockets. The installation diagram is shown in Figure
2.1.

Figure 26 Schematic Diagram of EMH-OP Communication Expansion Card Installation
6.2.2. Wiring

The wiring diagram for the CAN bus is shown in Figure 2.2. The CAN bus is recommended to use
shielded twisted pair cables. Terminal matching resistors should be connected at both ends of the CAN
bus. Adjust the DIP switches according to the indications on the terminal blocks. Failure to connect or
insufficiently connect the terminal resistors can affect communication quality and cause unstable
communication.

Nodel Node2 |  ====== NodeN
I | l
2R CANH 2R
2241 CANL ERE

Figure 27 CAN Bus Wiring Diagram
Communication Description

6.3.1. Key Points of CANopen Communication
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The CANopen communication sub-protocol CiA 301 (DS 301) includes periodic communication
and event-triggered communication.

The CANopen device sub-protocol defines direct access to inverter parameters and key process
data.

The inverter's CANopen interface supports the CiA 402 (DS 402, inverter and motion control
sub-protocol) specification and the inverter manufacturer's custom specifications.

The maximum transmission distance of CANopen is limited by the transmission speed; the higher
the speed, the shorter the communication distance.

Theoretically, up to 127 communication nodes can be connected in a CAN network; in practice,
the number of nodes is limited by the transmission capability of the CAN transceiver.

Unless otherwise specified, the inverter is defined as a slave node (Server) in the CAN network.

Table 44 CANopen Protocol

Application layer
Presentation layer
CANopen CiA 402

Session layer Application layer CiA 301
Transport layer
Network layer

Data link layer CAN2.0A/B

Physical layer ISO 11898

Table 45 CANopen Parameter Settings

. Default
Name Description Value
F8-07 .
L Select manufacturer-defined protocol, 0 indicates custom protocol one,
O mmunication 1 indicates custom protocol two !
Decoding Method P
Set node address, each device in the same network must have a unique
F8-14 CANopen node address. 0: Disable CANopen Slave Station, 1~127: Slave Node 0
Node Address Address Number, a single CAN network supports up to 127 slave
nodes.
e CAN Bus User selects CANopen communication speed, all devices in the same
Communication Y 0
network must use the same communication speed.
Speed
F8-18 CANopen . . A . Read-O
Warning Record Displays inverter CANopen warning information nly
F8-19 CiA402 Used to select CiA 402 protocol and manufacturer-defined protocol for
Protocol CANopen index parsing. 0: Inverter manufacturer-defined protocol, 1: 1
Selection CiA 402 protocol
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. Default
Name Description Value
F8-07 L
L Select manufacturer-defined protocol, 0 indicates custom protocol one,
o cation 1 indicates custom protocol two !
Decoding Method p
F8-20 CANopen Read-O
communication Display inverter CANopen node status
nly
status
Il C 2 Display inverter motor operation status LEE=Y)
operation status nly
F8-22 CANopen CANopen index data reset command O0xFFFF

index reset

6.3.2. CANopen communication protocol

The CANopen communication protocol includes NMT (Network Management Object), SYNC
(Synchronous Object), SDO (Service Data Object), PDO (Process Data Object, including transmitting
TPDO, Tx PDO and receiving RPDO, Rx PDO, transmission and reception are referenced to the
CANopen node itself), and EMCY (Emergency Object).

Table 46 Communication Protocol

ggzrcrtlunication F]iﬁ:?;; Code COB-ID(hex)
NMT 0000 00

SYNC 0001 80

EMCY 0001 81 ...FF
TPDOL1 0011 181 ... 1IFF
RPDOI 0100 201 ... 27F
TPDO2 0101 281 ... 2FF
RPDO2 0110 301...37F
TPDO3 0111 381 ... 3FF
RPDO3 1000 401 ... 47F
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g(gjne)ir;unication f;r;:ii}(]))n Code COB-ID(hex)
TPDO4 1001 481 ... 4FF
RPDO4 1010 501 ... 57F
TSDO 1011 581 ... SFF
RSDO 1100 601 ... 67F

COB-ID encoding format is as follows:

Table 47 COB-ID (CAN Object ID, 11 or 29 bits)

Function Code Node ID

10|9|8|7 6|5|4|3|2|1|0

6.3.2.1. NMT

NMT follows the Master/Slave protocol model, where the NMT host can unconditionally control
the state transitions of the slave. NMT management involves six states from the start of power-up of a
CANopen node, including Initialization, Application Layer Reset, Communication Reset,
Pre-Operational Mode, Operational Mode, and Stop Mode. The data field of a CAN communication
frame corresponding to an NMT message is 2 bytes long, and the ID field is 0.

Table 48 NMT Message
1D field Data field (Byte 0) Data field (Byte 1)
0 NMT CMD Node ID

If the Node ID is 0, it indicates that all NMT broadcast frames will be responded to by all slave
stations. The NMT CMD list is as follows:

Table 49 NMT CMD
NMT CMD Meaning
01h Start Remote Node
02h Stop Remote Node
80h Enter Pre-Operation Mode
81h Node Reset
82h Communication Reset

The list of node statuses is as follows:
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Table 50 Node Status
Node Status Word Meaning
00h Boot-up
04h Stop State
05h Operation Mode
FFh Pre-Operation Mode

The CANopen state machine is as follows:

' (1) _LERSE T A MIEIRTS
(1) (2) EFnEATURIEE
(3) BIEESS

(4) BENTREIEE
(5) FILEETR
(6) TREM

(1) BERMEM
(8) (8) HENURESILRE
(9) BENEBREHE

MNEESEf < (6)
(9)
BEREA (7)

(2)

h 4

iR >
e
& O == prwx T— ,
J (4) {3)//51*
I V( )
e )

Figure 28 CANopen State Machine
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The effective working states of each communication protocol object are shown in the following
table:

Table 51 Effective Working States

Pre-Operation

Initialization Mode Operation Mode Stop State
PDO \ \ Active \
SDO \ Active Active \
SYNC \ Active Active \
EMCY \ Active Active \
NMT \ Active Active Active
Boot-up Active \ \ \

6.3.2.2. SDO

SDO follows the Client/Server protocol model, used for transmitting data with less stringent timing
requirements (parameter setting), data length 0~4 bytes. Common SDO protocol is Fast SDO (SDO
command byte bitl set to 1 indicates Fast SDO), meaning all data is transmitted during initialization
(initial SDO upload/download). If the transmission length exceeds 4 bytes, Fast SDO cannot be used,
and standard SDO must be used for segmented transmission. The object dictionary is a group object of
the CANopen node, each node has its own object dictionary, which contains multiple parameters,
describing the supported parameter attributes and values. SDO accesses the device object dictionary
through index and sub-index, each object has a single index value, and a single index can have multiple
sub-index values. The SDO data frame format is as follows:

Table 52 SDO Data Frame Format

SDO Data Frame Analysis SDO CMD Analysis

data byte bit

num Comment num Comment

byte0 SDO CMD bit0 size

bytel SDO Index Low Byte bitl expedited

byte2 SDO Index High Byte bit2 Number of unused bytes

in SDO

byte3 SDO sub-index bit3

byte4 SDO data low word low byte bit4 \
SDO data low word high Thesf, ; bhytes are emd

byte5 byte mvss OW l'entt © bit5 1: init download (send
SDO data high word low . ﬂ? en parameters)

byte6 byte q“e“est te server bit6 2: init upload (status
SDO data high word high status query)

byte7 byte bit7 3: stop SDO transfer
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6.3.2.3. PDO

PDO follows the Producer/Consumer protocol model, where each network node can receive
information from the transmitting node and can also determine whether to process the received
information, used for transmitting time-critical process data (reference values, control commands, status
information, etc.), which can be transmitted one-to-one or one-to-many. PDO transmission can be
initiated by an internal timer (asynchronous communication), upon receiving a synchronization frame
(synchronous communication), and through remote requests. The CAN interface supports up to 8 PDOs
(including 4 TPDOs and 4 RPDOs), with only TPDO1 and RPDO1 enabled by default. PDO mapping
can be used to transmit multiple application objects in a single PDO frame. PDO object mapping can
only be modified when the node is in pre-operational mode.

[ PDO mapping format CANopen object mapping value is in hexadecimal encoding, PDO
mapping data format is as follows:

Table 53 PDO Mapping Data Format

Type MSB LSB
UINT32 31 16 15 8 70
Description Index (e.g., Sub-Index (e.g., Obje_ct bit length (e.g., 10h con_responds to
6040h) 02h) 16 bits, 08h corresponds to 8 bits)
Note:

1. PDO mapping sub-index starts from 1.

2. If the PDO mapping input value is 0, the mapping of the current sub-index and all
subsequent sub-indices will be ignored.

PDO transmission type settings and transmission methods correspond as follows:

Table 54 PDO Transmission Type

Transmission Remote

type setting Cyclic Non-cyclic Synchronous Asynchronous R
equest

value

0 \ Active Active \ \

1~240 Active \ Active \ \

252 \ \ Active \ Active

253 \ \ \ Active Active

255 \ \ \ Active \

A transmission type value of 0 indicates that two PDOs transmit synchronous non-cyclic
information (currently unsupported). A transmission type value of 1~240 indicates the number of
SYNCs between two PDO transmissions. A transmission type value of 252 indicates that data is
updated immediately after receiving SYNC (currently unsupported). A transmission type value of 253
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indicates that data is updated immediately after receiving RTR (currently unsupported). A transmission
type value of 255 indicates asynchronous non-cyclic transmission.

[ PDO Mapping Configuration via SDO This section provides an example of configuring a
slave station's PDO mapping via the CANopen master station's SDO. Other PDO configurations should
refer to this example. The slave station's PDO configuration is as follows:

1. Node ID = 1;
RPDO1: 6040h Control Word, 6042h Target Speed;
TPDOL : 6041h Status Word, 6043h Actual Target Speed,

WD

TPDOL is sent to the master station with a 100ms cycle.

In the pre-operational mode of the CANopen slave node, the object configuration is as shown in
the following table: RPDO1 mapping configuration steps:

Table 55 RPDO1 Mapping Configuration Steps

Writ
Index sub-Index v rll ©
Step Name e Description
(hex) (hex) hex
RPDOI1 Parameter: .
1 1400 01 COB-ID 80000201 Disable RPDO1
2 1400 02 RPDO]_Pe_lrameter: FF Transmission Type
Transmission Type 255
. Write 0 before
RPDO1 Mapping: .
3 1600 00 Number of Entries 0 Mapping .
Configuration
. 6040h Control Word,
4 1600 01 EII;DOEL I‘O/Is!?c‘flg' 60400010 Subindex 00, Data
pped b) Length 16bits
. 6042h Target Speed,
5 1600 02 RM};DOEL I‘O/I]‘;f’c‘t“ég' 60420010 Subindex 00, Data
pped b) Length 16bits
RPDO1 Mapping: .
6 1600 00 Number of Entries 2 Map 2 Objects
7 1400 01 RPDOI Parameter: 201 Enable RPDOI

COB-ID

TPDO1 Mapping Configuration Steps:
Table 56 TPDO1 Mapping Configuration Steps

Index sub-Index yrllte
Step Name LS Description
(hex) (hex) Cheo)
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Index sub-Index yrllte
Step Name e Description
(hex) (hex) (hex)
TPDO1 Parameter: .
1 1800 01 COB-ID 80000183 Disable TPDO1
2 1800 02 TPDOl'Pgrameter: FF Transmission Type
Transmission Type 255

3 1800 05 TPDOI1 _Parameter: 64 100ms
Event Timer

TPDO! Mapping; Write 0 before

4 1400 0 Number of Entries € Mapping .
Configuration
. 6041h Status Word,
5 1A00 01 ;ﬁDO zhgﬁ?p‘:‘% 60410010 Subindex 00, Data
PP Jee Length 16bits
. 6043h Actual Target
6 1A00 02 31)0 ldl‘gﬁl?p‘:‘g' 60430010 Speed, Subindex 00,
apped Lbjec Data Length 16bits
TPDO1 Mapping: .
7 1A00 00 Number of Entries 2 Map 2 Objects
8 1800 01 IEDOMEsameter; 183 Enable TPDOI

COB-ID

6.3.2.4. EMCY

The emergency object is triggered when an internal fault occurs in the CANopen device, informing
the CANopen master station of the fault code via an emergency frame. The emergency frame is a
diagnostic message and does not affect CANopen communication. Refer to 6. CANopen Fault Codes
for CANopen fault codes.

6.3.3. Communication Sub-Protocol

The communication sub-protocol specifies the meaning of parameters, control words, status words,
and variable values (reference values and actual values) transmitted and received via the CAN bus. The
inverter supports two sub-protocols:

U CiA 402. The inverter internally converts the CiA 402 protocol. The inverter defaults to
using the CiA 402 protocol.

[ Inverter manufacturer protocol. There are two protocols: Protocol One (F8-07=0) can only
operate the inverter in speed mode, while Protocol Two (F8-07=1) can operate the inverter in both
speed and torque modes. The selection of the sub-protocol standard can be achieved through parameter
F8-19.
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CiA 402

CANopen
objects
0xB03F
0xB040
0x5041
0xB8042

0xB07A

> —o

TR S RE MY

CANopen
objects
0x2001

0x2020
0x2026
0x2060

MM
F8-19

N

ObjectiEsE

CiA402 il [«

SR EE MY

Figure 29 Communication Sub-Protocol Selection Diagram

The CANopen control index definitions supported by the inverter are as follows:

Table 57 CANopen Control Index

CANopenZiz B8
&
ESE VY A=
B TUEE > HIEE
F8-07 =
—0
| =T

CANopen Speed Mode Torque Mode Operation Control
Protocol
Standard
Selection | index-subindex Meaning index-subindex Meaning index-subindex Meaning
Target
Speed Target Torque Operation
0x6042-0x00 (rpm) 0x6071-0x00 (%) 0x6040-0x00 Command
CiAd02 Maximum Fast Shutdown
\ 0x6072-0x00 Torque Limit (%) 0x605A-0x00 Handling Method
Prohibited
Operation
\ \ \ 0x605C-0x00 Handling Method
Midea Target
Protocol Frequency Operation
One 0x2020-0x02 (Hz) \ \ 0x2020-0x01 Command
Target
Midea Frequency Target Torque Operation
Protocol 0x2060-0x03 (Hz) 0x2060-0x07 (%) 0x2060-0x01 Command
Two Torque Frequency Limit
0x2060-0x04 Limit (%) 0x2060-0x08 (%) \ \

General Indexes Do Not Require Sub-Protocol Selection, All Can Be Used, Relevant Indexes Are

as Follows:

. Read-Only (RO) Attribute Indexes.

. Parameter Group Read-Write Indexes (0x2010-0x01 ~ 0x201F-0x64, 0x2070-0x01 ~

0x20B0-0x64)

(] Acceleration/Deceleration Time Setting Indexes (0x604F-0x00, 0x6050-0x00)
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6.3.3.1. Sub-protocol Introduction

CiA 402 protocol is a CANopen application layer protocol specifically designed for inverters and
motion control scenarios, built on top of the CiA 301 protocol. Divides the inverter into 9 operating
states, including Start, Initialization (Not ready to switch on), Standby (Switch on disable), Ready to
Operate (Ready to switch on), Operation (Switch on), Operation Enabled (Operate enable), Quick Stop
(Quick stop active), Fault Reaction (Fault reaction active), and Fault. After the inverter is powered on
and completes initialization, it will remain in the Ready to Operate state. The inverter can only be
controlled to operate when it is in the normal operating state.

Power l
Disable Start Fault Reaction Active
KOXXK1111
Mot Ready to Switch On L
X0XX0000 Fault
X0XX1000
AR KR
Switch On Disable
s i
OGO K1XX0000 A

O OO0K0K
OXX10 or

and OO0 X
Disable QStop=1 or
4 Disable QStop=0

" Ready to Switch On

X01X0001 e
. DXXXXO1X Fault
OXXXRT11 DXXXX110 ar
Disable OStop=0 Power
Switch On Enable
X01X0011 OXHNKKDK
oxxx1111]  [oxxXxx111  oxxxx01x n
or
OXXXX110 operation Enable | Dissble @Stop=0| qick Stop Active
L1 xouom oo X00X0111

and
Dissble OS5top=1

Figure 30 Inverter State Machine

Note: When the setting value of Index 605A is 5~7, the inverter can be controlled to return directly
from fast shutdown to operational enable by disabling fast shutdown and control command. Otherwise,
the inverter cannot return directly from fast shutdown to operational enable.

Table 58Control Word (Index 6040h)

bits 15~9 8 7 6~4 3 2 1 0
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bits 15~9 8 7 6~4 3 2 1 0

Faul Enabl
Meanin Reserve Hal t gozz?il Operation giitt do e Runnin
g d t Res 0[113 al Enable wi Voltag g

et

[§

Note: To start the motor, first send Oxxxx110 (06h) to enter the Ready to Switch ON state under no
error conditions, then send Oxxxx111 (07h) to enter the Switch ON state, and the motor will start
rotating.

Table 59Status Word (Index 6041h)

15~1

bits 4 13~12 11 10 9 8 7 6 5 4 3 |2 1 0
. Targ Operati
Norm ﬁg:pm Rem Disabl Fast Volt Opera on
Mean Reser al ... Valu ote Reser Wam e age Fa tion Runn Prepara
. Limiti R Shutd . .
ing ved Opera Cont ved ing Opera Enab ult Enabl ing tion
. ng . own
tion . Reac rol tion le e Compl
Action
hed ete

CANopen Object Dictionary
Table 60Standard Object Dictionary (Object Dictionary)

Index Object
0000h Reserved
0001h ~ 025Fh Data Types (Data types)

0260h ~ OFFFh

1000h ~ 1FFFh

2000h ~ SFFFh

6000h ~ 9FFFh

A000h ~ AFFFh

B00Oh ~ BFFFh

Reserved

B XS R F B X (Communication profile area )

il 38 7 4 2 F BMY X (Manufacturer-specific profile area)

FrEAL 3% 7 11X (Standardized profile area)

Standardized Network variable area, compliant with IEC61131-3

Standardized System variable area for routing gateways
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Index Object

C000h ~ FFFFh Reserved

Table 61Communication profile area

Index sub-Index Data ) .
(hex) (hex) Name format Read/Write Meaning
. unsigned Device Type
1000 0 Device type 3 RO Description
Describe fault type,
1001 0 Fault Register unsigned RO refe_r DS fa_ult_
8 register description
table below for details
Synchronous Synchronous message
1005 0 Message ;‘gs‘gned RW sco?hrlgqurs
COB-ID ynenrono
transmission
Synchronous unsiened Set synchronous
1006 0 Communication 3 & RW communication cycle
Cycle Period period (us)
. Guard time (ms) *
100C 0 Guard Time ‘l“gs‘g“ed RW Lifetime factor = Node
guard protocol lifetime
g *
o unsigned G.u arf:l IS (msl
100D 0 Lifetime Factor 8 RW Lifetime factor = Node
guard protocol lifetime
Save unsiened Write SDO value
1010 1 & RW 0x65766173 (“evas”
Parameters 32

to save all parameters

Write SDO value
0x65766173 (“evas”

2 to save communication
parameters (index
0x1000~0x1FFF)

Write SDO value
0x64616F6C (“daol”)

1011 1 R::;K(E‘:t:lzfault 131[21$1gned RW to restore all
p parameters to default
values

Write SDO value
0x64616F6C (“daol”)
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Index

(hex)

1014

1016

1017

1018

1400

1401

sub-Index
Name

(hex)
Emergency

0 message
COB-ID

1 Consumer
heartbeat time

0 Production End
Heartbeat Time

1 Supplier ID

2 Product Code

3 Version
Number
RPDOL1

0 Communication
Parameters

1 COB-ID
Transmission

2
Type
RPDO2

0 Communication
Parameters

1 COB-ID

Data
format

unsigned
32

unsigned
32

unsigned
32

unsigned
32

unsigned
8

unsigned
32

unsigned
8

unsigned
8

unsigned
32

137

Read/Write

RW

RW

RW

RO

RO

RW

RW

RO

RW

Meaning

to restore
communication
parameters (index
0x1000~0x1FFF) to
default values

Define emergency
object (EMCY)
COB-ID, default value:
0x80 + Node-ID

Value definition: bits
31 ~ 24 reserved, bits
23 ~ 16 Node-ID, bits
15 ~ 0 heartbeat time
(ms)

Define Heartbeat Cycle
Time (ms), Write 0 to
Disable Heartbeat
Function

Supplier ID, Inverter
Manufacturer Value:
0x476 (Temporary
Use)

Product Code

Version Number

Maximum Supported
Sub-index Count

Default Value: 0x200 +
Node-ID

Default Value: 5

Maximum Supported
Sub-index Count

Default Value:
0x80000300 +
Node-ID (Disable
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Index

(hex)

1402

1403

1600

sub-Index
Name

(hex)
Transmission

2
Type
RPDO3

0 Communication
Parameters

1 COB-ID
Transmission

2
Type
RPDO4

0 Communication
Parameters

1 COB-ID
Transmission

2
Type
RPDO1

0 Mapping
Parameters

1 Mapped Object
1
Mapped Object

2
2

3 Mapped Object
3

4 Mapped Object

Data
format

unsigned
8

unsigned
8

unsigned
32

unsigned
8

unsigned

unsigned
32

unsigned
8

unsigned
8

unsigned
32

unsigned
32

unsigned
32

unsigned
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Read/Write

RW

RO

RW

RW

RO

RW

RW

RO

RW

RW

RW

RW

Meaning

RPDO2)

Default Value: 5

Maximum Supported
Sub-index Count

Default
value:0x80000400 +
Node-ID (Disable
RPDO3)

Default Value: 5

Maximum Supported
Sub-index Count

Default
value:0x80000500 +
Node-ID (Disable
RPDO4)

Default Value: 5

Number of Mapped
Objects (0~4)

Default
value:0x60400010,
0x6040-0x00 indicates
the 16-bit control word
in CiA 402 protocol

Default
value:0x60420010,
0x6042-0x00 indicates
the 16-bit status word
in CiA 402 protocol
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Index

(hex)

1601

1602

sub-Index

(hex)

Name

RPDO2
Mapping
Parameters

Mapped Object
1

Mapped Object
2

Mapped Object
3

Mapped Object
4

RPDO3
Mapping
Parameters

Mapped Object
1

Mapped Object
2

Mapped Object
3

Data
format

32

unsigned
8

unsigned
32

unsigned
32

unsigned
32

unsigned
32

unsigned
8

unsigned
32

unsigned
32

unsigned
32
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Read/Write

RO

RW

RW

RW

RW

RO

RW

RW

RW

Meaning

Number of Mapped
Objects (0~4)

Default
value:0x20264110,
0x2026-0x41 indicates
the 16-bit DO status
setting value in Custom
Protocol One

Default
value:0x2026A110,
0x2026-0xA1 indicates
the 16-bit AO1 ratio
setting value in Custom
Protocol One

Default
value:0x2026A210,
0x2026-0xA2 indicates
the 16-bit AO2 ratio
setting value in Custom
Protocol One

Number of Mapped
Objects (0~4)

Default
value:0x60400010,
0x6040 indicates the
16-bit control word in
CiA 402 Protocol

Default
value:0x607A0020,
0x6042 indicates the
32-bit target position in
CiA 402 Protocol

Default
value:0x60600008,
0x6042 indicates the
8-bit operation mode
selection in CiA 402
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Index sub-Index Data
(hex) (hex) Name format Read/Write Meaning
ex ex
Protocol
Mapped Object unsigned
4 4 1 RW
RPDO4 .
. unsigned Number of Mapped
1603 0 Mapping 8 RO Objects (0~4)
Parameters
Default
. . value:0x60400010,
1 llvlapped Object g‘z‘s‘g“ed RW 0x6040 indicates the
16-bit control word in
CiA 402 Protocol
Default
. . value:0x60710010,
5 ek e RW 0x6042 indicates the
16-bit target torque in
CiA 402 Protocol
Default
value:0x60600008,
3 Mapped Object unsigned RW 0x6042 indicates the
3 32 8-bit operation mode
selection in CiA 402
Protocol
Mapped Object unsigned
& 4 32 RW
TPDOL1 . .
1800 0 Communication | L0signed RO Maximum Supported
Parameters 8 Sub-index Count
R unsigned Default value:0x180 +
1 COB-ID b RW Node-ID
5 Transmission unsigned RW Default Value: 5
Type 8
PDO Transmission
o . unsigned Minimum Interval,
8 lnhubitionylime 8 R default value:0 (not
used)
5 Event Timer unsigned RW Default value:0 (not
8 used)
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Index

(hex)

1801

1802

1803

sub-Index

(hex)

Name

TPDO2
Communication
Parameters

COB-ID

Transmission
Type

Inhibition Time

Event Timer

TPDO3
Communication
Parameters

COB-ID

Transmission
Type

Inhibition Time

Event Timer

TPDO4
Communication
Parameters

COB-ID

Data
format

unsigned
8

unsigned
32

unsigned
8

unsigned
8

unsigned
8

unsigned
8

unsigned
32

unsigned
8

unsigned
8

unsigned
8

unsigned
8

unsigned
32
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Read/Write

RO

RW

RW

RW

RW

RO

RW

RW

RW

RW

RO

RW

Meaning

Maximum Supported
Sub-index Count

Default
value:0x80000280 +
Node-ID (TPDO2
disabled)

Default Value: 5

PDO Transmission
Minimum Interval,
default value:0 (not
used)

Default value:0 (not
used)

Maximum Supported
Sub-index Count

Default
value:0x80000380 +
Node-ID (TPDO3
disabled)

Default Value: 5

PDO Transmission
Minimum Interval,
default value:0 (not
used)

Default value:0 (not
used)

Maximum Supported
Sub-index Count

Default
value:0x80000480 +
Node-ID (TPDO4
disabled)
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Index

(hex)

1A00

1A01

sub-Index
Name
(hex)
Transmission
2
Type
3 Inhibition Time
5 Event Timer
TPDO1
0 Mapping
Parameters
1 Mapped Object
1
Mapped Object
2
2
Mapped Object
3
3
Mapped Object
4
4
TPDO2
0 Mapping
Parameters
1 Mapped Object
1
Mapped Object
2 7

Data
format

unsigned
8

unsigned
8

unsigned
8

unsigned
8

unsigned
32

unsigned
32

unsigned
32

unsigned
32

unsigned
8

unsigned
32

unsigned
32
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Read/Write

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

Meaning

Default Value: 5

PDO Transmission
Minimum Interval,
default value:0 (not
used)

Default value:0 (not
used)

Number of Mapped
Objects (0~4)

Default
value:0x60410010,
0x6041-0x00 indicates
the 16-bit status word
in the CiA 402 protocol

Default
value:0x60430010,
0x6043-0x00 indicates
the 16-bit real-time
target speed (rpm) in
the CiA 402 protocol

Number of Mapped
Objects (0~4)

Default
value:0x20260110,
0x2026-0x01 indicates
the status of 16-bit DI
terminals in Custom
Protocol One

Default
value:0x20266110,
0x2026-0x61 indicates
the 16-bit Al ratio
value in Custom
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Index

(hex)

1A02

1A03

sub-Index

(hex)

Name

Mapped Object
3

Mapped Object
4

TPDO3
Mapping
Parameters

Mapped Object
1

Mapped Object
2

Mapped Object
3

Mapped Object
4

TPDO4
mapping
parameters

Mapped Object
1

Data
format

unsigned
32

unsigned
32

unsigned
8

unsigned
32

unsigned
32

unsigned
32

unsigned
32

unsigned
8

unsigned
32
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Read/Write

RW

RW

RW

RW

RW

RW

RW

RW

RW

Meaning

Protocol One

Default
value:0x20266210,
0x2026-0x62 indicates
the 16-bit AI2 ratio
value in Custom
Protocol One

Default
value:0x20266310,
0x2026-0x63 indicates
the 16-bit AI3 ratio
value in Custom
Protocol One

Number of Mapped
Objects (0~4)

Default
value:0x60410010,
0x6041-0x00 indicates
the 16-bit status word
in the CiA 402 protocol

Default
value:0x60640020,
0x6064-0x00 indicates
the 32-bit actual
position in CiA 402
Protocol

Default
value:0x60610008,
0x6061-0x00 indicates
8-bit operating mode in
CiA 402 protocol

Number of Mapped
Objects (0~4)

Default
value:0x60410010,
0x6041-0x00 indicates
the 16-bit status word
in the CiA 402 protocol
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Index sub-Index
Name ?ata Read/Write Meaning
(hex) (hex) ormat
Default
value:0x60770010,
5 Mapped Object unsigned RW 0x6077-0x00 indicates
2 32 32-bit actual torque
value in CiA 402
protocol
Default
. . value:0x60610008,
3 Mapped Object unsigned RW 0x6061-0x00 indicates
3 32 . . ;
8-bit operating mode in
CiA 402 protocol
Mapped Object unsigned
4 4 1 RW

Table 62Fault Register Description

Bit

Description

General Fault

Current

Voltage

Temperature

Communication Fault

Device Protocol Specified

Reserved

Vendor Specified

144



CM680 Inverter Communication Manual

CANopen Communication

6.3.4. Custom Protocol One

Table 63 Custom Protocol One

Data
Index Sub-Index R/W format Meaning
0x2010+PrGroupNum
0x2070+PrGroupNum-0x unsigned
E PrNum+1 R/W 16 Inverter Parameter Setting and Reading >
unsigned
0x01 R/W 16 Control Command Word
unsigned
0x02 R/W 16 Frequency Command (0.01Hz)
unsigned
0x2020 0x03 R/W 16 Trigger Command
Hbyte:warn code
0x01 Lbyte:Error code
0x02 Inverter operating status
0x03 Frequency Command (0.01Hz)
0x04 Output Frequency (0.01Hz)
0x05 Output Current (0.1A)
0x06 DC Bus Voltage (0.1V)
0x07 Output Voltage (0.1V)
0x08 Current multi-speed command segment
0x09 Reserved
unsigned
0x2021 0x0A R 1g6 Display count value
0x0B Output power factor angle (0.1 degrees)
0x0C Output torque (0.1%)
0x0D Actual motor speed (rpm)
0x0E PG feedback pulse count (0-65535)
0x0F PG2 pulse command count (0-65535)
0x10 Output power (0.001kwh)
0x11 Parameter group number
0x13 Firmware Version (highword)
Hbyte: Startup Screen Selection F7-20
Lbyte: Multi-function Display Selection
0x14 F7-21
Output Current (0.01A), when current
exceeds 655.36A, decimal place
0x01 automatically switches to 1
0x02 Display count value
0x2022 0x03 R “nsigéne‘i Output Frequeney (0.01Hz)
0x04 DC Bus Voltage (0.1V)
0x05 Output Voltage (0.1V)
0x06 Output power factor angle (0.1 degrees)
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Data
Index Sub-Index R/W format Meaning
0x07 Three-phase Output Power (kW)
0x08 Actual motor speed (rpm)
0x09 Output torque (0.1%)
0x0A PG feedback pulse count (0-65535)
After PID Function Activation, Display PID
0x0B Feedback Value (0.01%)
0x0C All Terminal Input Value (0-100%)
0x0D AI2 Terminal Input Value (0-100%)
0x0E AI3 Terminal Input Value (0-100%)
0x0F Power Module IGBT Temperature (0.1°C)
Digital Terminal Input Mode Selection
0x11 (F5—15)
Digital Terminal Output Mode Direction
0x12 (F6—04)
0x13 Current multi-speed command segment
0x14 Digital Terminal Input Status (1: on)
0x15 Digital Terminal Output Status (1: on)
Motor Rotation Count (0—65535), Count
0x16 Reset on Direction Change or Stop
0x17 Pulse Input Frequency (PG2.0.01Hz)
0x18 Pulse Input Position (PG2, 0—65535)
0x1A Overload Count (0.00-100.00%)
0x1B GFF Percentage Value (0.01%)
0x1C DC Bus Voltage (0.1V)
0x1E Synchronous Motor Pole Segment
0x1F User Physical Quantity Output
Actual Output Frequency Gain Coefficient
0x20 (0.01)
Motor Rotation Count (Stop Hold, Reset
0x21 Before Operation)
Motor Running Position (Stop Hold, Reset
0x22 Before Operation)
0x25 Inverter Carrier Frequency (kHz)
0x27 Inverter Status
0x28 Output torque (0.1%)
0x29 Torque Command (0.1%)
0x2A Energy Display (0.1kWh)
0x2B PG2 Pulse Input (highword)
0x2C PG2 Pulse Input (lowword)

146




CM680 Inverter Communication Manual

CANopen Communication

Data
Index Sub-Index R/W format Meaning
0x2D Actual Motor Position (highword)
0x2E Actual Motor Position (lowword)
0x2F PID Reference Target (0.01%)
0x30 PID Offset (0.01%)
0x31 PID Output Frequency (0.01Hz)
unsigned
0x01 R 16 DI Terminal Input Status
unsigned
0x02 R 16 Extended DI Terminal Input Status
0x03-0x40 \ Reserved
0x41 R/W DO Terminal Output Status
0x42-0x60 R Reserved
0x61 R All Proportional Value
0x62 R AI2 Ratio Value
0x2026 0x63 R AI3 Ratio Value
0x64-0x6A R Reserved
unsigned
0x6B R 16 Expansion Card AI10 Input Ratio Value
0x6C R Expansion Card All1 Input Ratio Value
0xA1 R/W AO1 Output Ratio Value
0xA2 R/W AO2 Output Ratio Value
0xA3-0xAA R/W Reserved
0xAB R/W Expansion Card AO10 Output Ratio Value
0xAC R/W Expansion Card AO11 Output Ratio Value

% Note the mapping relationship between object dictionary and inverter function codes is as

follows:

Object Dictionary Index = 0x2010 + Function Code Group Number (FO-FF Function Group);

or 0x2070 + Function Code Group Number (U0-L8 Function Group) - 0xE

Object Dictionary Sub-index = Function Code Group Internal Offset in Hexadecimal + 1;

Table 64Control Command Word Bit Definition:

Control
Command
Word
0: No Function
bit 1-0 L: Stop
2: Start
3:JOG Start
bit 3-2 Reserved
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Control
Command
Word
0: No Function
bit 5-4 1: Forward Command
2: Reverse Command
3: Change Direction
0: First Ramp
bit 7-6 1: Second Ramp
2: Third Ramp
3: Fourth Ramp
bit 11-8 0: Main Speed
1-15: First to Fifteenth Segment Speed Selection
bit 12 1: Enable bit6-bitl 1 function
bit 15-13 Reserved
Table 65Trigger Command Word Bit Definition
Trigger
Command
bit 0 1: External Fault (EF)
bit 1 1: Reset Command
bit 2 1: External Interrupt (BB)
bit 15-3 Reserved

Table 66Inverter Operation Status Word Bit Definition

Inverter operatin;

status

0: Stop

bit 1-0 1: Accelerating
2: Standby
bit 2 JOG operation
0: Forward
bit 4-3 1: Reverse to forward
2: Forward to reverse
3: Reverse
bit 7-5 Reserved
1: Main frequency source is communication
bit 8 interface
bit 9 1: Main frequency source is analog input
1: Main command source is communication
bit 10 interface
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bit 11 1: Parameter lock
bit 12 1: Enable keypad parameter copy function
bit 15-13 Reserved
Table 67Inverter status word bit definition
Inverter
Status
0: No direction
bit 1-0 1: Forward
2: Reverse
0: Inverter Ready
bit 3-2 1: Inverter Fault
bit 4 1: Inverter Output 0: No Output
bit 5 1: Warning 0: No Warning

For the mapping relationship between terminal inputs/outputs and CANopen index, refer to 5.3

CANopen Analog AIO and DIO Description.

6.3.5 Custom Protocol Two

Table 68 Custom Protocol Two

Bit Definition

Index Sub-Index &y Data format Speed Mode e
W . p Mode
bit Meaning
0: fcmd =0
0 Ack 1: femd = fset \
0: Forward Command
1 Dir 1: Reverse Command \
2 Move \ \
0: Continue Running to
Target Speed
1: Temporarily Stop
According to
3 Halt Deceleration Settings \
0: Continue Running to
0x20 R/ . Target Speed
60 0x01 W unsigned 16 1: Maintain Current
4 Hold Frequency \
5 JOG 0: OFF 1: RUN \
6 Qstop Fast Shutdown
7 RUN 0: Shutdown 1: Startup
Multi-Speed Selection
8 Bit 0 \
. Multi-Speed Selection
9 Multi-Spe Bit 1 \
ed
Selection Multi-Speed Selection
10 Bit Bit 2 \
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Multi-Speed Selection
11 Bit 3 \
Accelerati Acceleration and
cee el;im Deceleration Time
12 onand Selection Bit 0 \
Decelerati
on Time Acceleration and
Selection Deceleration Time
13 Bit Selection Bit 1 \
Software Multi-Speed
Software and
Terminal Acceleration/Decelerati
Function on Time Switching
14 Enable Enable \
15 Reset Clear Fault Code
Run Mode 2: Torque
0x02 0-15 Command | 0: Speed Mode Mode
Frequency Command
0x03 0-15 (0.01Hz) \
Torque Limit Value
0x04 0-15 (0.01pu)
0x05 signed 32 0-31 Reserved Reserved
0x06 unsigned 16 0-15 Reserved Reserved
Torque
0x07 signed 16 0-15 \ Command
0x08 unsigned 16 0-15 \ Speed Limit
Torque
Frequency Command
0 Arrive Command Arrival Arrival
1 Dir 0: Forward _1: Reverse
2 Warn Warning Occurred
3 Error Fault Occurred
0x01
4 Reserved Reserved
unsigned 16 5 JOG JOG operation
0x20 R 6 Qstop Fast Shutdown
ol 7 PowerOn Excitation
15-8 Reserved Reserved
0x02 0-15 Reserved Reserved
0x03 0-15 Frequency Actual Output Frequency
0x04 0-15 Reserved Reserved
0x05 signed 32 0-31 Reserved Reserved
0x06 unsigned 16 0-15 Reserved Reserved
0x07 signed 16 0-15 Torque Actual Torque
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6.3.6 CiA 402
Table 69 CiA 402 Supported Index

Index | Sub-Index Definition Default = gy | Daa Unit | DO
Value format Mapping
Communication
Exception Action
0x6007 00h Selection 2 | R/W | signed 16 \ Yes
CANopen Fault unsigned
0x603F 00h Code 0 | RO 16 \ Yes
unsigned
0x6040 00h Control Word 0| RR'W | 16 \ Yes
unsigned
0x6041 00h Status Word 0 [ RO 16 \ Yes
0x6042 00h Target Speed (vl) 0 | R/'W | signed 16 pm Yes
Actual Target
0x6043 00h Speed (v]) 0 | RO signed 16 pm Yes
0x6044 00h Actual Speed (v]) 0 | RO signed 16 pm Yes
First Acceleration unsigned
0x604F 00h Time (vl) 10000 | R/'W | 32 ms Yes
First Deceleration unsigned
0x6050 00h Time (vI) 10000 | R/'W | 32 ms Yes
Rapid Stop Time unsigned
0x6051 00h (2] 0 | R'W | 32 ms Yes
0x605A 00h Rapid Stop Option 2 | R/'W | signed 16 \ No
0x605C 00h Stop Option 1 | R/'W | signed 16 \ No
Operation Mode
0x6060 00h Selection 2 | R/'W | signed 8 \ Yes
Operation Mode
0x6061 00h Display 2 | RO signed 8 \ Yes
Actual Position
0x6064 00h Value (pp) 0 | RO signed 32 \ Yes
0x 6071 00h Target Torque (tq) 0 | R/'W | signed 16 0.001 | Yes
Maximum Torque unsigned
0x 6072 00h (tq) 150 | R'W | 16 0.001 | No
Motor Rated unsigned
0x 6075 00h Current (tq) 0 | RO 32 mA No
Actual Torque
0x 6077 00h Value (tq) 0 | RO signed 16 0.1%* | Yes
Actual Current
0x 6078 00h Value (tq) 0 | RO signed 16 0.1%* [ No
DC bus voltage unsigned
0x 6079 00h (tq) 0 | RO 32 mV Yes
0x Target position
607A 00h (PP) 0 | R/'W | signed 32 \ Yes
*: Motor rated values are 100%
Control word (6040h-00h) bit definitions are as follows:
15 11 10 9 8 7 6 4 3 2 1 0
ms r oms h fr oms eo qs ev S0
MSB LSB
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Note: ms = manufacture-specific; r = reserved; oms = operation mode specific; h = halt;

fr = fault reset; eo = enable operation; gs = quick stop; ev = enable voltage; so = switch on

Status word (604 1h-00h) bit definitions are as follows:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ms oms ila tr rm ms w sod qs ve f oe S0 rtso
MSB LSB

Note:ms = manufacture-specific; oms = operation mode specific; lia = internal limit active; tr =
target reached; rm = remote; w = warning; sod = switch on disable; s = quick stop;

ve = voltage enable; f = fault; oe = operation enable; so = switch on; rtso = ready to switch on

Status word encoding mapping table is as follows:

Table 70 Status Word Encoding Table

statusword PDS FSA state
XXXX XXxX X0xx 0000b Not ready to switch on
XXXX XXXX X1xx 0000b Switch not disabled
XXxXX Xxxx x01x 0001b Ready to switch on
xxxx xxxx x01x 0011b Switched on
xxxx xxxx x01x 0111b Operation enabled
xxxx xxxx x00x 0111b Quick stop active
xXxxX Xxxx x0xx 1111b Fault reaction active
xxxx xxxx x0xx 1000b Fault

6.4. CANopen Control Inverter Function Debugging
Preparations for Controlling the Inverter via CANopen are as follows:
1. Wiring, refer to 2.2 CAN Wiring Method

2. Set the frequency command source, parameter FO-06 = 6, select the frequency command
source as CANopen setting.

3. Set the operation command source, parameter F0-05 = 3, select the operation command
source as CANopen setting.

4. Set the CANopen slave station node address, parameter F8-14 sets the slave station address
(default value is 0, indicating the slave station function is disabled, 1~127 are valid slave station node
addresses). After setting the slave station node address, if a station number error or CANopen memory
error is reported, the CANopen can be reset by setting parameter FO-18 = 7.

5. Set the CAN communication speed, parameter F8-15 sets the CANopen communication
speed, parameter value setting range 0 (1Mbps), 1 (500kbps), 2 (250kbps), 3 (125kbps), 4 (100kbps), 5
(50kbps).

6.  The master station uses NMT to control the slave station to enter the operational mode.
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6.4.1. CANopen selects the CiA 402 protocol.

Under the CiA 402 protocol, speed mode and torque mode are supported. Setting parameter F8-19
=1 enables the CiA 402 protocol. To enable the fast shutdown function with external terminals, set one
of the parameters F5-00~F5-07 or LC-00~LC-02 to 53.

6.4.1.1. Speed Mode
The debugging steps are as follows:
1. Set the operation mode at index 6060h-00h to 2, configuring the inverter to speed mode.

2. The control command word controls the inverter to enter the operational enable state; send the
control command word 0xOE at index 6040h-00h, then send OxOF to enable the inverter to enter the
operational enable state. Note the control of the bits 6~4 of the control command word, defined as
follows:

Table 71 Control Command Word Bits 6~4

Bit 6 bit 5 bit 4 Function
Run at the current
1 0 1
frequency
1 1 1 Run to target
X X X Decelerate to OHz

4. Set the target speed, set the target speed at index 6042h-00h, unit is rpm, set a positive value for
forward rotation, a negative value for reverse rotation. Note the relationship between motor speed and
frequency (information on the number of motor pole pairs).

5. Set acceleration and deceleration time, set the inverter acceleration and deceleration time at
indices 604Fh-00h and 6050h-00h, unit is ms.

6. Get the current operating speed, read index 6043h-00h to obtain the current operating speed,
unit is rpm.

6.4.1.2. Torque Mode
The debugging steps are as follows:

1. Set index 6060h-00h to 4, setting the inverter to torque mode, at this time 6042h-00h is used to
set the speed limit.

2. The control command word controls the inverter to enter the operational enable state; send the
control command word 0xOE at index 6040h-00h, then send 0xOF to enable the inverter to enter the
operational enable state.

3. Set the target torque, index 6071h-00h sets the target torque, index 6072h-00h sets the
maximum torque.

4. Get the current torque, read index 6077h-00h to obtain the current torque, unit 0.1%.

6.4.2. CANopen selects the inverter manufacturer's custom protocol
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Parameter F8-19 = 0 enables the inverter manufacturer's custom protocol.
6.4.2.1. Custom Protocol One

The custom protocol only supports speed mode. Debugging steps are as follows:

1. Parameter F8-07 = 0 enables custom protocol one.

2. Set target frequency, index 2020h-02 sets the target frequency, unit is 0.01Hz, for example,
5000 represents S0Hz.

3. Operation control, index 2020h-01h set to 2 for operation, index 2020h-01h set to 1 for
shutdown.

6.4.2.2. Custom Protocol Two

Custom Protocol Two supports speed mode and torque mode.

[ Speed Mode Debugging Steps are as follows:
1. Parameter F8-07 = 1 enables Custom Protocol Two.

2. Set target frequency, index 2060h-03 sets the target frequency, unit is 0.01Hz, for example,
5000 represents SOHz.

3. Operation control, index 2060h-01h set to 80h for excitation, index 2060h-01h set to 81h for
operation.

o Torque Mode Debugging Steps:

1. Parameter F8-07 = 1 enables Custom Protocol Two.

2. Set the target torque, index 2060h-07 sets the target torque, unit is 0.1%, for example, 1000
represents 100%.

3. Operation Control, set index 2060h-01h to 80h for excitation, after the inverter is excited, it
automatically runs to the target torque.

4. Get Current Torque, read index 2061h-07h to obtain the current torque, unit is 0.1%.

Note: In Torque Mode, if the speed reaches the limit value, the inverter may reduce the output
torque to ensure the speed remains within the limit.

6.4.3. Analog AIO and DIO

The inverter can simulate the status of IO ports through CANopen data, achieving software
simulation of AO (Analog Output) and DO (Digital Output) functions, and can obtain the status of Al
(Analog Input) and DI (Digital Input) and send it to the CAN bus. CANopen index and DIO (Digital
input and output) and AIO (Analog input and output) mapping table as follows: DI terminal (physical
terminal name MI, Multi-function input) and CANopen index (2026h-01h) data bit mapping table:

Table 72 DI terminal and CANopen index data bit mapping table

Terminal

Name Attribute bit

FWD RO bit 0
REV RO bit 1
MI1 RO bit 2
MI2 RO bit 3
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]E:‘m“fci“al Attribute bit
MI 3 RO bit 4
MI 4 RO bit 5
MI 5 RO Bit 6
MI 10 RO bit 10
MI 11 RO bit 11
MI 12 RO bit 12

DO terminal (physical terminal name MO, Multi-function output) and CANopen index (2026h-41h)
data bit mapping table:

Table 73 DO terminal and CANopen index data bit mapping table

Terminal

Name Parameter Setting Attribute bit

RY 1 02-13 =50 RW bit 0
RY 2 02-14 =50 RW bit 1
MO 1 02-16 =50 RW bit 3
MO 2 02-17 =50 RW bit 4
MO 10 02-36 =50 RW bit 5
MO 11 02-37 =50 RW Bit 6
MO 12 02-38 =50 RW bit 7
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Al Terminal (Physical Terminal Names All, AI2, AI3, Analog Input) and CANopen Index (2026h)
Data Bit Mapping Table:

Table 74 AI Terminal and CANopen Index Data Bit Mapping Table

;Z“[g“a‘ Attribute sub-index
All RO 61h
AR RO 62h
A RO 63h
AL10 RO G
ALl RO 65h

AO Terminal and CANopen Index (2026h) Data Bit Mapping Table:
Table 75 AO Terminal and CANopen Index Data Bit Mapping Table

Terminal

Name Parameter Setting Attribute sub-index
AO1 03-20 =20 RW Alh
AO2 03-23 =20 RW A2h
AO 10 14-12=20 RW A3h
AO 11 14-13 =20 RW Adh

Taking CANopen control of AO and DO as an example, the parameter configuration steps are as
follows:

U Set parameter F6-14 =20, AO1 is defined as controlled by CANopen index 2026h-Alh,
controlling the data of index 2026h-A1h can control the output voltage value of AO1. If you want to
control AO1 to output 6V voltage (duty = 60%), you need to set index 2026h-A1h to 6000.

U Set parameter F6-00 = 50, RY1 is defined as controlled by bit 0 of CANopen index
2026h-41h, controlling the bit 0 of index 2026h-41h data can control the ON/OFF state of RY 1. If you
want to control RY1 to output ON, you need to set bit 0 of index 2026h-41h to 1.

CANopen Fault Code

Fault codes can be read through object 0x603F, and fault types can be read through object 0x1001.
Fault codes xx80h~xxFFh and FFOOh ~ FFFFh are manufacturer-defined.

Table 76 CANopen Fault Codes

Fault Code Meaning
2213h Overcurrent during acceleration and deceleration
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Fault Code Meaning

2240h Ground fault

2250h Short circuit fault

2310h Continuous overcurrent

2314h Overcurrent at constant speed
2331h U phase output missing

2332h V phase output missing

2333h W Phase Output Phase Loss

3130h Input Phase Loss

3210h DC Bus Overvoltage

3220h DC Bus Undervoltage

3330h Motor Connection Switching Error
4310h Inverter Overtemperature

5530h EEPROM Abnormal

7301h PG Feedback Abnormal

7320h Position Out of Limit

7500h Modbus Communication Fault
8100h CANopen Software Fault

8130h CANopen Communication Timeout
8140h CANopen Disconnection

8311h Over Torque Fault

8321h Current Underflow

8A00h Low Frequency Overload Protection
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Fault Code

9000h

FF0Oh

FFOlh

FF04h

FFO5h

FFO6h

FF07h

FFO8h

FF20h

FF21h

FF22h

FF25h

FF26h

FF27h

FF28h

FF29h

FF2Bh

FF2Ch

FF2Dh

FF30h

FF31h

FF32h

Meaning

External Trigger Fault

IGBT Temperature Detection Abnormal (thlo)

Capacitor temperature detection abnormal (th20)

U phase current detection error (cdl)

V phase current detection error (cd2)

W phase current detection error (cd3)

CBC hardware circuit abnormal (hd0)

OC hardware circuit abnormal (hdl)

Motor overheating (oh3)

Motor auto-identification error (AUE)

PID feedback disconnection

Al Disconnection (ACE)

Password Input Incorrect Three Times (Pcod)

Deceleration Energy Regeneration Action (dEb)

Over Slip (oSL)

PG Card Hardware Error (PGF5)

U Phase Short Circuit Detected Before Operation (Aoc)

V Phase Short Circuit Detected Before Operation (boc)

W Phase Short Circuit Detected Before Operation (coc)

S1 Internal Loop Diagnosed with Abnormality (STL1)

STO (STO)

S2 Internal Loop Diagnostics Detected an Abnormality
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Fault Code Meaning
(STL2)

FF33h Internal Loop Diagnostics Detected an Abnormality
(STL3)

FF3Dh Motor Auto-Identification Error (DC Test Phase)
(AuEl)

FF3Eh Motor Auto-Identification Error (High-Frequency Stall
Phase) (AuE2)

FF3Fh Motor Auto-Identification Error (Rotation Test Phase)

(AUuE3)

Fault Type Data Bit Definitions Are as Follows:

bit Meaning
0 General Fault
1 Current
2 Voltage
3 Temperature
4 Communication Fault
5 Device Sub-Protocol Specified
6 Reserved
7 Vendor Specified
6.6. Communication Configuration

For Example, to Configure the Module to Establish CANopen Communication with the PLC. The
configuration process varies for different PLC models; please consult technical support for details.

6.6.1. Configure Configuration
1. Create a project

Double-Click to Open the Host Computer Programming Software, Click on 'New Project'. Select
the PLC Device Type and Programming Language, Change the Save Path and Project Name, Then
Click 'OK".

Enter the 'Network Configuration' interface, click the PLC icon, and check 'CANopen Master
Station'.

2. Install EDS File
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If the EDS file has not been installed before, it needs to be installed first. Enter the 'Network
Configuration' interface, click 'Import EDS File', find the path where the EDS file is stored, and click
'Open'.

After the EDS file is successfully installed, you can find the CANopen device in the network
device list — CANopen port — third-party manufacturers — SUYNE.

3. Configure Slave Station
In the network device list, find the CANopen module, double-click to add the module.

In the 'Device' list, under 'CANopen', find the module device, double-click to enter the
configuration interface. In the 'Slave Parameter Configuration' page, check 'Enable Expert Mode' to
open more configuration options.

In the 'Slave Station Parameter Configuration' page, the node ID can be configured, and the value
must be consistent with the inverter F8-14 setting.

In the 'CANopen Master Station' page, the baud rate can be configured, and the value must be
consistent with the inverter F8-15 setting.

6.6.2. Configure Periodic Communication
1. Configure RPDO

The EMH-OP Communication Expansion Card supports 4 RPDO transmissions, with a
maximum of 16 register data transmissions.

2. Configure TPDO

The EMH-OP Communication Expansion Card supports 4 TPDO transmissions, with a
maximum of 16 register data transmissions.

After configuration is complete, download the configuration, and the PLC and module will
automatically perform periodic data exchange.

6.6.3. Configure Non-periodic Communication
1. SDO Read Operation

The module supports the fast SDO transfer mechanism, with each data transmission length being
0~4 bytes. The SDO_READA4 function block of the PLC can achieve SDO read operations.

SDO_READ4 0
bSDO RD SDO READ4
EMABLE COMFIRM
2000 — TIMEQUT ERROR [— 5DO Read Err
1 — DEVICE DATA - sDO_Read_Data
—{ CHANNEL DATALENGTH |~ 5D0O Read Len
16#20F0 — INDEX ERRORINFO — D0 Read Errinfo
16200 — SUBINDEX

2. SDO Write Operation
The SDO_WRITE4 function block of the PLC can achieve SDO write operations.
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SDO WRITE4 0
bSDO_ WD SDO WRITE4
_|] ﬂi ENABLE CONFIRM
2000 — TIMEOUT ERROR — 5DO Write_Err
1 —| DEVICE ERRORINFO |- <D0 Write Errinfo
| CHANNEL

16%20F0 — INDEX
1620C —| SUBINDEX
SDO Write Data — DATA
16202 — DATALENGTH
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7. Appendix Periodic General Fault Codes

Table 77 Periodic General Fault Codes

Diagnostic Status Code
Classification
Low Byte (Fault Error Code):
0 No Abnormal Record 55 Illegal Communication Address
1 Overcurrent During Acceleration 56  Communication Data Error
2 Overcurrent During Deceleration 57  Communication Write to
3 Overcurrent During Constant Speed Read-Only Address
4 Ground Short Circuit 58  Modbus Transmission Timeout
5 IGBT Upper and Lower Bridge 22 ) Deceleration Regenerative Braking
L ction
Short Circuit
6 Overcurrent During Stop 63 Excessive Slip
7 Overvoltage During Acceleration 64 Please Reset Machine Code
8 Overvoltage During Deceleration 65 PG Card Hardware Error
9 Overvoltage During Constant Speed 69 Feedback Speed Divergence
10 Overvoltage During Stop 70 Feedback Speed Deviation Excessive
11 Undervoltage During Acceleration 72 STOI Fault
. . 76  STO
12 Undervoltage During Deceleration
13 Undervoltage During Constant 77 STO2 Fault
Speed 79 U Phase Overcurrent
Inverter Body 14 Undervoltage during Stop 80 'V Phase Overcurrent
Diagnostic 15 Input Phase Loss Protection 81 W Phase Overcurrent

Information (Register
Address: 0x2100)

16  IGBT Overtemperature

17 Ambient Overtemperature

21 Inverter Overload

22 Motor 1 Overload Protection

23 Motor 2 Overload Protection

24 Motor Overheat

26 Over Torque 1

27 Over Torque 2

28  Low Current

29  Limit Reached

31  Memory Read Error

33 U Phase Current Detection Error
34V Phase Current Detection Error
35 W Phase Current Detection Error
36  cc Hardware Circuit Abnormality
37  oc Hardware Circuit Abnormality
38  ov Hardware Circuit Abnormality

40  Motor Parameter Identification

82 U Phase Output Phase Loss
83V Phase Output Phase Loss
84 W Phase Output Phase Loss
87  Low Frequency Overload Protection
101 CANopen Disconnection 1
102 CANopen Disconnection 2

104  CANopen Hardware
Disconnection

105  CANopen Index Error

106  CANopen Station Number Error
107 CANopen Memory Error

120  EMS Overcurrent

128  Over Torque 3

129 Over Torque 4

134 Motor 3 Overload Protection
135 Motor 4 Overload Protection
141 Ground Fault Before Operation

142 Parameter Identification Error 1
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Error
41
42
43
44
45
48
49
50
51
52

143
PID Disconnection 144
PG Feedback Setting Error 147

PG Feedback Disconnection

PG Feedback Stall

PG Slip Abnormality

AI Current Signal Disconnection
External Fault

External Terminal Emergency Stop
External Interruption

Password Input Incorrect Three

Times (Pcod)

54

Tllegal Communication Command

High Byte (Warn Warning Code):

0

o 0 9 W B W

No Abnormal Record
Communication Command Error
Communication Address Error
Communication Data Error

Inverter Unable to Process
Communication Transmission Timeout
Parameter Copy Error

Parameter Copy Error

IGBT Overheat Warning

PID Feedback Signal Warning

Al Current Signal Disconnection
PG Feedback Error

Overspeed Warning

Speed Deviation Too Large

Input Phase Loss

Over Torque 1

Over Torque 2

Motor Overheat

Over Slip

Parameter Identification In Progress
Output Phase Loss Warning
Different Model Parameter Copy Error
Over Torque 3

Over Torque 4

CANopen Software Disconnection 1
CANopen Software Disconnection 2
CANopen Hardware Disconnection

CANopen Index Error

Parameter Identification Error 2
Tension Band Break

Tension PID Deviation Too Large
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41  CANopen Station Number Error
42  CANopen Memory Error
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8. Appendix Modbus Communication

8.1. Communication Introduction

The CM680 series inverter uses an RS485 communication interface to connect with a PC/PLC for
communication, forming a single-master multiple-slave PC/PLC communication network. Each
communication slave must have a unique slave address, with the setting range for the slave address
being 1 to 254, and 0 being the broadcast communication address. Users can control slaves (inverters)
centrally through the master (usually a PC or PLC), achieving functions such as setting inverter

operation commands, modifying and reading parameters, and reading inverter operating status and fault
information through the Modbus communication protocol.

The CM680 series inverter supports Modbus-ASCII and Modbus-RTU slave station
communication protocols. This communication protocol is a serial communication protocol that defines
the content and format of information transmitted in serial communication. If the slave station
encounters an error during information reception or cannot execute the command issued by the master
station, the slave station will send a fault information back to the master station.

8.2. RS485 Connection Topology

The RS485 bus typically uses a daisy chain topology, where the 485+ interfaces of the master
station and multiple slave stations are connected in sequence, and the 485- interfaces are connected
similarly. The daisy chain topology of the RS485 bus is shown in Figure 1. The daisy chain topology
has advantages such as low signal reflection, high communication success rate, and no need for
additional equipment. To reduce the impact of interference on the output signal, it is recommended to
use shielded twisted pair cables for RS485 bus transmission.

485+ 48— 485+ 485- 485+ 485- 485+ 485~

E) MIEL Y2 MIEN

Figure 1 Daisy Chain RS485 Bus Topology
8.3. Communication Transmission Method

The RS485 communication protocol supports both half-duplex and full-duplex modes. In most
cases, we use the half-duplex mode, where at any given time, only one device (master or slave) can
transmit data while the other can only receive data. The RS485 communication transmission method is
shown in Figure 3. Data is transmitted in the form of messages as specified in the Modbus-RTU
protocol. One frame of data is sent at a time, and a new communication frame begins when the idle time
on the communication line exceeds the transmission time of 3.5 bytes.

=== PEmmmm e —— e ->'ﬁ-———— L - : :4- ———————————— >:<——————>'ﬁ- ——————————— ->:
VAT3seytel  ERNRSSEEGT I AT3serer  MIEEZEHEGT v ENERSEND ATyl NiSBKEENR
1&igAtE 1ERRE 1EAAE

Figure 2 RS485 Communication Transmission Method

The CM680 Inverter is equipped with Modbus-RTU and Modbus-ASCII communication protocols,
allowing users to choose which protocol to use. In the network, only one device (the master) can
establish the protocol, that is, issue a “query/command.”Other devices (slaves) can only respond to the
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master’s “query/command” and provide data, or perform the corresponding operations as directed by
the master. The master can be a PC, PLC, etc., and the slave refers to the inverter. The master can
communicate independently with a specific slave or broadcast information to all slaves. When the
master sends a “query/command,” the slave must return a response, but if the master sends a broadcast
message, the slave does not need to respond.

8.4. Communication Data Frame Structure

The Modbus-RTU protocol communication data format is shown in Figure 4, the inverter only
supports read or write operations for Word-type parameters, the corresponding communication read
command is 03; the write command is 06, the multiple write command is 10, and byte or bit read/write

operations are not supported.

>3.5Byte 1Byte  1Byte 2Byte 2Byte 2Byte
[777777777777} 777777777777 - T - T 8 Al
Tk == 3 B | E@S | TSt " CRCHEN
Fuhigardn =R (k) St | 0x03 iy TEEES ML) LoH
"""""""""""""" C J
v :
HHCRCESM -~ - == - - - oo mm oo

Figure 3(a) Master Station Read Command Frame

Note: Theoretically, the host can read multiple consecutive parameters at once (i.e., n can be up to
12), but it should be noted that it cannot exceed the last parameter of the current parameter group,
otherwise, an error response will be returned.

>3.5Byte 1Byte 1Byte 1Byte (2n)Byte 2Byte
—— - T _ i
e N ws | mRS [gEES| vemss CRCH:M !
MIEERTE = (45 ot | Bee [y | hegd | CROEER | omm |
L . J A
IHEICRCEIAN === === == === -- - !
Figure 3(b) Slave Station Read Response Frame
>3.5Byte 1Byte 1Byte 2Byte 2Byte 2Byte
r A X X A 3
N i . TiE | SRt u THAAGE S CRCH%:
EST= R 24 (40) | | YiEm | MEER | oTUEE
L . J ?
HHECRCHEH == - = m e mmmmmmmmmmen
Figure 3(c) Master Station Write Command Frame
>3.5Byte 1Byte 1Byte 2Byte 2Byte 2Byte
. A A A
T T N .,
[ R i | S®d | mAvst TR sE CRO#E: s
IS R =@ (ML) crialle i B SEEREH CI5RD = |
""""""""""""" C ., J x T
HHECRORIA] - - - === mmmmmmmmmmmmmmmen :

Figure 3(d) Slave Station Write Response Frame
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=3.5Byte 1Byte  1Byte 2Byte 2Byte 1Byte (2n)Byte 2Byte
—— —

BiR | S&% TIaERShE ST |MEET| mamesH CRCES# ==
itk 0x10 HeeeL (n) i(2n) HeeeeL ——H

FitE Sl

N — '
Figure 3(e) Master Station Multiple Write Command Frame

Note: Multiple writes and multiple reads are the same, with a maximum of 12 parameters that can
be operated.

>3. 5Byte 1Byte 1Byte 2Byte 2Byte 2Byte
r A A A A Y A
. § [ER7nu ThiE gt ThfeRg M CROFHRAN .
25 (s g
) T oo [ Lo =W
X

HCROBESA - -

Figure 3(f) Slave Station Multiple Write Response Frame

The read response error command for the slave station is 0x83, the write response error command
is 0x86, the multiple write response error command is 0x90, and CRC check errors do not respond. In
addition, in the error types, 0x01 indicates command code error, 0x02 indicates address error, 0x03
indicates data error, and 0x04 indicates the command cannot be processed.

>3.5Byte 1Byte 1Byte 1Byte 2Byte
r A
e e e EfRS |SEE® woy| CROBEA | .o |
IR R 2 =R (L) S | Soxes || TR =
,,,,,,,,,,,,,,,,,,,,,,,,,, L J s
TR N A
THECRCHEEAT -~ - - - - -~

Figure 3(g) Slave Station Read Error Response Frame

>3.5LByte 1Byte 1Byte 1Byte 2Byte
p
'
& P ot = N EiRt (SR |sasm| CRCIIHH _— :
ISR 20 =i (k) it | Sowee |FEEE T =8
L : — J A
THECROREAN - === == ===~

Figure 3(h) Slave Station Write Error Response Frame

>3.5Byte 1Byte 1Byte 1Byte 2Byte
( A
. s H bk R CRCEZERAN <
ZEIR (k) Wk | 9590 | yom Lo ol
C ., ) A
HECRCRES R ---omnmnememeev '

Figure 3(i) Slave Station Multiple Write Error Response Frame
8.5. Related Parameters

Function Code Name Content Default Value Paral:nefer
Description
F8-00 Baud Rate Setting 4.8~115.2 kb/s 115.2 Used to set the
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Function Code Name Content Default Value ]l)) aran}mfer
escription
data transfer
rate  between
the host
computer and
the inverter.
The higher the
baud rate, the
faster the
communication.
Note: The baud
rate set on the
host  computer
and the inverter
must be the
same, otherwise
communication
cannot be
performed.
The data format
set by the
0: 7,N,1 for ASCII master _ station
1: 7.N.2 for ASCII and the inverter
2:7,E,1 for ASCII must - be
3:7,0,1 for ASCII consistent;
4:7,E,2 for ASCII otherwise,
F8-01 Communication Data Format | 5:7,0,2 for ASCII 12 communication
6: 8.N,1 for ASCII cannot proceed.
7: 8,N,2 for ASCII
8: 8,E,1 for ASCII
9: 8,0,1 for ASCII
10: 8,E,2 for ASCII
11: 8,0,2 for ASCII
12: 8,N,1 for RTU
13:8,N,2 for RTU
14:8,E,1 for RTU The data f "
F8-01 Communication Data Format 15:8,0,1 for RTU 12 te aba On?;:
16:8,E,2 for RTU Is'jaster Y statio:l
17:8,0,2 for RTU and the inverter
must be
consistent;
otherwise,
communication
cannot proceed.
Used to set the
F8-02 Communication Address 1~254 1 communication
address of the
inverter.
The interval
time  between
the end of data
reception by the
F8-03 Response Delay 0.0~200.0ms 2.0 inverter and the

sending of data
to the master
station.

If the response
delay is less
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Parameter
Description
than the system

processing
time, the
response delay
will be based
on the system
processing
time;

If the response
delay is greater
than the system
processing
time, the
system will
delay sending
data to the
master  station
until the
response delay
time is reached.
When this
parameter is set
to a non-zero
value, if the
interval
between  one
communication
and the next
exceeds the
communication
F8-04 Communication Timeout Time 0.0~100.0s 0.0 timeout  time,
the system will
report a
Modbus
transmission
timeout (E058)
fault. In most
cases, it is set to
zero, which
means it is
invalid.

Function Code Name Content Default Value

8.6. Communication Parameter Address

This section contains the communication content, used for controlling the inverter's operation,
inverter status, and related parameter settings. R indicates read-only, and RW indicates read-write.

The parameter address is indicated by the function code group number and label:

High Byte: FO~FF groups are 0x00~0x0F, U0~U1 are 0x10~0x11, H1 ~H3 are 0x12~0x15,
LO~LS8 are 0x16~0x1E.

Low Byte: 0x00~0xFF

For example, address FO-11 is represented as 0x000B

Note:

FF Group: Neither readable nor writable parameters; U Group: Read-only, not writable parameters.

Some parameters cannot be modified when the inverter is in operation; some parameters cannot be
modified regardless of the inverter's state. When changing function code parameters, pay attention to
the parameter range, unit, and related notes.
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Function Code Communication
Group Number Access Address
FO~FE Groups 0x0000~0x0FFF
U0~U1 Groups 0x1000~0x11FF
H1~H3 Groups 0x1200~0x15FF
L0~L8 Groups 0x1600~0x1EFF
20xx Definition:
Address Parameter Description Address Parameter Description
2102H Given Frequency (Unit: 0.01Hz) 2210H DI Switch Status, Read-Only
2103H Output Frequency (Unit: 0.01Hz), | gy DO Switch Status, Read-Only
Read-Only
Output ~ Current  (Unit:  A), .
2200H Read-Only 2212H Multi-Speed, Read-Only
2201H Count Value, Read-Only 2213H DI CPU Pin Status, Read-Only
2202H Actual motor speed (unit: rpm), | 55,5y DO CPU pin status, read-only
read-only
2203H Bus voltage (unit: V), read-only 2215H PG1 encoder pulse count, read-only
2204H Output voltage (unit: V), read-only | 2216H Pulse input frequency (unit: Hz),
read-only
2205H Power factor angle (unit: deg), f )7 Pulse input position, read-only
read-only
2206H Output  power  (unit: kW), 221AH GFF Detection Percentage
read-only (Unit: %)
Actual Feedback Speed (Unit: - .
2207H rpm), Read-Only 221EH User-Defined Display
Output  Torque  (Unit:  Nm),
2208H Read-Only 2223H Speed Mode, Read-Only
2209H PG Position, Read-Only 2224H Carrier  Frequency  (Unit:  Hz),
Read-Only
220AH PID Feedback Value, Read-Only | 222CH PG1 Pulse Low Byte (Unit: 1Hz),
Read-Only
PGl pulse high word (unit:
220BH All, read-only 222DH 0.01Hz), read-only
220CH Al2, read-only 222EH PID setpoint, read-only
220DH Al3, read-only 222FH PID compensation, read-only
220EH IGBT temperature (unit: °C), 2230H PID output frequency (unit: Hz),
read-only read-only
Bus capacitor temperature
220FH (unit: °C), read-only
Stop/Run Parameters Section:
Type ngldl:_]:s';d Command Content
Control Command xx12: Forward Operation xx22: Reverse Operation xx13: Forward
Input 2000H Jog
(Write Only) xx23: Reverse Jog xxx1: Stop Operation
Set Frequency .
(Read/Write) 2001H Set Frequency (Unit: 0.01Hz)
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Type ‘Address Command Content
External Signal 2002H 0001: External Fault Signal 0002: Fault Reset Signal 0004: Base Fault
(Read/Write) Signal
xx01: Overcurrent During Acceleration xx33: External
Interrupt
xx02: Overcurrent During Deceleration xx34: Password
Entered Incorrectly Three Times
xx03: Overcurrent During Constant Speed xx36: Invalid
Communication Command
xx04: Ground Protection xx37: Invalid Communication Address
xx05: IGBT Upper and Lower Bridge Short Circuit xx38:
Communication Data Error
xx06: Overcurrent During Stop xx39: Communication Write to
Read-Only Address
xx07: Overvoltage During Acceleration xx3A: Modbus
Transmission Timeout
Inverter Fault xx08: Overvoltage During Deceleration xx3E: Regenerative
Address (Read | 2100H Braking Action During Deceleration
Only) xx09: Overvoltage During Constant Speed xx3F: Excessive Slip
xx0A: Overvoltage During Stop xx40: Please reset the machine
type code
xx0B: Undervoltage during acceleration xx41: PG card hardware
error
xx0C: Undervoltage during deceleration xx45: Feedback speed
divergence
xx0D: Undervoltage during constant speed xx46: Feedback speed
deviation too large
xx0E: Undervoltage during stop xx48: STO1 fault
xx0F: Input phase loss protection xx4C:STO
xx10: IGBT temperature too high xx4D: STO2 fault
xx11: Ambient temperature too high xx4F: U phase overcurrent
xx15: Inverter overload xx50: V phase overcurrent
xx16: Motor 1 overload protection xx51:W Phase Overcurrent
xx17:Motor 2 Overload Protection xx52:U Phase Output Under
xx18:Motor Overheat PTC xx53:V Phase Output Phase Loss
xx1A:Over Torque 1 xx54:W Phase Output Phase Loss
xx1B:Over Torque 2 xx57:Low Frequency Overload
Inverter Fault Prote<-:t10n . . .
Address (Read | 2100H xx1C:Low Current xx65:CANopen Disconnection
Only)

xx1D:Limit Reached xx66:CANopen Disconnection
xx1F:Memory Read Error
Disconnection

xx21:U Phase Current Detection Error

xx68:CANopen Hardware
xx69:CANopen Index Error

xx22:V Phase Current Detection Error
Number Error

xx23:W Phase Current Detection Error
Error

xx24:cc Hardware Circuit Abnormality

xx6A:CANopen Station
xx6B:CANopen Memory

xx78:EMS Overcurrent

171




Modbus Communication CM680
Inverter Communication Manual
Command
Type ‘Address Command Content

xx25:0c¢ Hardware Circuit Abnormality xx80:0ver Torque 3
xx26:0v Hardware Circuit Abnormality xx81:Over Torque 4
xx28:Motor Parameter Identification Error xx86:Motor 3
Overload Protection
xx29:PID Disconnection AI2 xx87:Motor 4 Overload
Protection
xx2A:PG Feedback Setting Error xx8D:Pre-Operation Ground
Fault
xx2B:PG Feedback Disconnection xx8E:Parameter
Identification Error 1
xx2C:PG Feedback Stall xx8F: Parameter Identification
Error 2
xx2D: PG Slip Abnormality xx92: Broken Belt Detection
xx31: External Terminal Abnormality xx93: Tension PID Feedback
Error Detection
xx32: External Terminal Emergency Stop
01xx: Communication Command Error 16xx: Motor Overheating
02xx: Communication Address Error 18xx: Over Slip
03xx: Communication Data Error 19xx: Parameter Identification In
Progress
04xx: Inverter Unable to Process 1Cxx: Output Phase Loss Warning
05xx: Communication Transmission Timeout 1Exx: Different Model Copy
Error
07xx: Parameter Copy Error 1Fxx: Over Torque 3
08xx: Parameter Copy Error 20xx: Over Torque 4
09xx:IGBT Overheat Warning 24xx:CANopen Software Disconnection
OAxx:Environmental ~Overheat Warning 25xx:CANopen  Software
Disconnection
OBxx:PID  Feedback Signal Warning 27xx:CANopen Hardware
Disconnection
0Dxx:Low Current Warning 28xx:CANopen Index Error
0Fxx:PG Feedback Error 29xx:CANopen Node Address Error
11xx:Overspeed Warning 2Axx:CANopen Memory Error
12xx:Excessive Speed Deviation 2Bxx:CANopen SDO Transmission
Timeout
13xx:Input Phase Loss 2Cxx:CANopen SDO Reception Overflow
14xx:0Over Torque 12Dxx:CANopen Initialization Error
15xx:0ver Torque 22Exx:CANopen Format Error

60xx definition

COMIIEE | bit | bit name value Parameter Description
address
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command

bit bit name value Parameter Description
address
0 femd =0
0 CMD_ACT 1 fcemd = Fset(Fpid)
1 EXT CMDI 0 forward (ﬁrecpon command
— 1 reverse direction command
2 - R R
0 continue to target speed
3 HALT 1 temporarily stop according to deceleration
settings
0 continue to target speed
4 LOCK 1 Maintain Current Frequency
0 JOG OFF
5 JOG ll)ulse JOG RUN
0 None
6 QsTop 1 Quick Stop
7 | sErvo_ON |2 Servo OFF
6000h - 1 Servo ON
(RW) 0000 Main Speed
-8 GEAR ???iN 1~15 Segment Speed Frequency Switching
00 First Segment Acceleration/Deceleration
Time
o1 Second Segment Acceleration/Deceleration
Time
13~12 ACC/DEC 10 Third Segment Acceleration/Deceleration
Time
1 Fourth Segment Acceleration/Deceleration
Time
Do Not Allow Multi-Segment Command
0 and Acceleration/Deceleration Time
14 EN_SW Switching
1 Allow Multi-Segment Command and
Acceleration/Deceleration Time Switching
15 RST Pulse | Clear Error Code
6002h Velocity
(RW) 15-0 Cmd Frequency Command (0.01Hz)
0 ARRIVE 0 Frequency Command Not' Reached
1 Frequency Command Arrival
0 Forward
! DIR 1 Reverse
0 No Warning
2 WARN 1 Warning Occurred
0 No Error
3 ERROR 1 Error Occurred
0 None
6100h (R) 5 JOG 1 On10G
0 None
6 QSTOP 1 On Quick Stop
0 PWM OFF
7 SERVO_ON 1 PWM ON
0 Ready OFF
8 Ready
1 Ready ON
15-9 - - -
6102h Velocity
(R) 15-0 emd Actual Output Frequency
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