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Legal Information

Legal Information

Copyright

Copyright © Shenzhen Inovance Technology Co., Ltd. 2024 All rights reserved

This documentation is the exclusive property of Shenzhen Inovance Technology Co., Ltd.
No individual or entity may excerpt, reproduce, modify, translate, or distribute any
content herein without written consent from Inovance.

Legal action will be taken against infringement.

Trademarks

is a registered trademark of Shenzhen Inovance Technology Co., Ltd.
and its affiliates. All other trademarks or registered trademarks mentioned in this
documentation are the property of their respective owners. Unauthorized use of these
trademarks by third parties for any purpose without written authorization could violate
the rights of their owners.

Disclaimer of Liability

Due to continuous updates and improvements of products and technologies, the content
of this documentation may not fully match the actual products. In the event of any
discrepancies, the actual products shall prevail.

The contents are subject to change without notice due to product upgrade.

Waste Disposal

The storage, use, and disposal of this product (including optional accessories) must
comply with local laws and regulations.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel
qualified for the specific task in accordance with the relevant documentation, in
particular its warning notices and safety instructions. Qualified personnel can identify the
risks of the product/system and prevent possible dangers.

Proper Use of the Product

Proper transportation, storage, assembly, installation, commissioning, operation, and
maintenance are required to ensure the safe operation of the product without any
problems. The required ambient conditions must be met. All operations must follow the
guidelines provided in this documentation.
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Preface

Preface

Introduction

The MD580-SI-ECAT1 industrial Ethernet slave module conforms to the common EtherCAT
industrial Ethernet standards. The module is mainly used together with the MD580 series
AC drive. With the module, the MD580 can serve as the EtherCAT slave and controlled by
the EtherCAT master. This effectively improves the communication efficiency and enriches
the networking function of the MD580.

This guide describes the technical data, terminals, dimensions, installation, wiring,
communication, and troubleshooting of the product.

Revision History

Date Version Revision
September

2025 A00 First release

Access to the guide

The selection guide is not delivered along with the product. You can download the PDF
version in the following means:

● Inovance official website: Do keyword search under Support > Documentation
download at .https://www.inovance.com/global

● Scan the QR code on the product with your smart phone.
● My Inovance APP: Scan the QR code below to install the app, where you can search

for and download user guides.

https://www.inovance.com/global
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Preface

Warranty

Inovance provides warranty service within the warranty period (as specified in your
order) for any fault or damage that is caused by proper operation of the user.
Maintenance can be charged after the warranty expires.

Within the warranty period, maintenance can be charged for the following damage:

● Damage caused by operations not following the instructions in the user guide
● Damage caused by fire, flood, or abnormal voltage
● Damage caused by unintended use of the product
● Damage caused by use beyond the specified scope of application of the product
● Damage or secondary damage caused by force majeure (natural disaster,

earthquake, and lightning strike)

The maintenance is charged according to the latest Price List of Inovance. If otherwise
agreed upon, the terms and conditions in the agreement shall prevail.

For details, see Product Warranty Card.
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1 Fundamental Safety Instructions

1.1 Fundamental Safety Instructions

Safety Disclaimer

● This chapter presents essential safety instructions for a proper use of the equipment.
Before operating the equipment, read through the guide and comprehend all the
safety instructions. Failure to comply with the safety precautions may result in death,
serious injury, or equipment damage.

● "CAUTION", "WARNING", and "DANGER" items in the guide only indicate some of the
precautions that need to be followed; they just supplement the safety precautions.

● Use this equipment according to the designated environment requirements;
otherwise, a fault may occur. Malfunction or damage caused by improper use is not
covered by warranty.

● Inovance shall take no responsibility for any personal injuries or property damage
caused by improper use.

Safety Levels and Definitions

 
Indicates that failure to comply with the notice will result in severe

personal injuries or even death.

 
Indicates that failure to comply with the notice may result in severe

personal injuries or even death.

 
Indicates that failure to comply with the notice may result in minor or

moderate personal injuries or equipment damage.

Fundamental Safety Instructions

● Drawings in the guide are sometimes shown without covers or protective guards.
Remember to install the covers or protective guards as specified first, and then
perform operations in accordance with the instructions.

● The drawings in the guide are shown for illustration only and may be different from
the product you purchased.

● Operators must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,
protective gloves, and protective sleeves.
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Unpacking

 

● Do not install the equipment if you find damage, rust, or signs of use on the
equipment or accessories upon unpacking.

● Do not install the equipment if you find water seepage or missing or damaged
components upon unpacking.

● Do not install the equipment if you find the packing list does not conform to the
equipment you received.

 

● Check whether the packing is intact and whether there is damage, water seepage,
dampness, and deformation before unpacking.

● Unpack the package in sequence. Do not hit the package violently.
● Check whether there is damage, rust, or injuries on the surface of the equipment and
equipment accessories before unpacking.

● Check whether the package contents are consistent with the packing list before
unpacking.
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Storage and Transportation

 

● Large-scale or heavy equipment must be handled by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injury or
equipment damage.

● Before hoisting the equipment, ensure the equipment components such as the front
cover and terminal blocks are secured firmly with screws. Loosely-connected
components may fall off and result in personal injuries or equipment damage.

● Never stand or stay below the equipment when the equipment is being hoisted by the
hoisting equipment.

● When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a
constant speed without suffering from vibration or shock. Do not turn the equipment
over or let the equipment stay hanging in the air. Failure to comply may result in
personal injuries or equipment damage.

 

● Handle the equipment with care during transportation and mind your steps to prevent
personal injuries or equipment damage.

● When carrying the equipment with bare hands, hold the equipment casing firmly with
care to prevent parts from falling. Failure to comply may result in personal injuries.

● Store and transport the equipment based on the storage and transportation
requirements. Failure to comply may result in equipment damage.

● Do not store or transport the drive in environments with water splash, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

● Avoid storing the drive for more than three months. Long-term storage requires
stricter protection and necessary inspections.

● Pack the drive strictly before transportation. Use a sealed box for long-distance
transportation.

● Never transport the equipment with other device or materials that may harm or have
negative impacts on the equipment.
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Installation

 

● The equipment must be operated only by professionals with electrical knowledge.
Non-professionals are not allowed.

 

● Read through the guide and safety instructions before installation.
● Do not install the equipment in places with strong electric or magnetic fields.
● Before installation, check that the mechanical strength of the installation site can bear
the weight of the equipment. Failure to comply will result in mechanical hazards.

● Do not wear loose clothes or accessories during installation. Failure to comply may
result in electric shock.

● When installing the equipment in a closed environment (such as a cabinet or casing),
use a cooling device (such as a fan or air conditioner) to cool the environment down to
the required temperature. Failure to comply may result in equipment over-
temperature or a fire.

● Do not retrofit the equipment.
● Do not fiddle with the bolts used to fix equipment components or the bolts marked in
red.

● When the equipment is installed in a cabinet or final assembly, a fireproof enclosure
providing both electrical and mechanical protections must be provided. The IP rating
must meet IEC standards and local laws and regulations.

● Before installing devices with strong electromagnetic interference, such as a
transformer, install a shielding device for the equipment to prevent malfunction.

● Install the equipment onto an incombustible object such as a metal. Keep the
equipment away from combustible objects. Failure to comply will result in a fire.

 

● Cover the top of the equipment with a piece of cloth or paper during installation. This
is to prevent unwanted objects such as metal chippings, oil, and water from falling
into the equipment and causing faults. After installation, remove the cloth or paper on
the top of the equipment to prevent over-temperature caused by poor ventilation due
to blocked ventilation holes.

● Resonance may occur when the equipment operating at a constant speed switches to
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.
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Wiring

 

● Equipment installation, wiring, maintenance, inspection, or component replacement
must be performed only by professionals.

● Before wiring, cut off all the power supplies of the equipment. and wait for at least the
time designated on the equipment warning label before further operations because
residual voltage still exists after power-off. After waiting for the designated time,
measure the DC voltage in the main circuit to ensure the DC voltage is within the safe
voltage range. Failure to comply can result in an electric shock.

● Do not perform wiring, remove the equipment cover, or touch the circuit board with
power on. Failure to comply can result in an electric shock.

● Check that the equipment is grounded properly. Failure to comply can result in electric
shock.

 

● Do not connect the input power supply to the output end of the equipment. Failure to
comply will result in equipment damage or even a fire.

● When connecting a drive to the motor, check that the phase sequences of the drive
and motor terminals are consistent to prevent reverse motor rotation.

● Cables used for wiring must meet cross sectional area and shielding requirements.
The shield of the cable must be reliably grounded at one end.

● Tighten the terminal screws with the tightening torque specified in the user guide.
Improper tightening torque may result in overheat, damage to the connecting parts,
or a fire.

● After wiring is done, check that all cables are connected properly and no screws,
washers or exposed cables are left inside the equipment. Failure to comply may result
in electric shock or equipment damage.

 

● During wiring, follow proper electrostatic discharge (ESD) proceduresand wear an
anti-static wrist strap. Failure to comply can result in damage to the equipment or
internal product circuits.

● Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply will result in
equipment malfunction.
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Power-on

 

● Before power-on, check that the equipment is installed properly with reliable wiring
and the motor can be restarted.

● Check that the power supply meets equipment requirements before power-on to
prevent equipment damage or a fire.

● After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure
to comply will result in an electric shock.

 

● Perform a trial run after wiring and parameter setting to ensure the equipment
operates safely. Failure to comply may result in personal injuries or equipment
damage.

● Before power-on, check that the rated voltage of the equipment is consistent with that
of the power supply. Failure to comply may result in a fire.

● Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in death or personal injuries.

Operation

 

● The equipment must be operated only by professionals. Failure to comply will result in
death or personal injury.

● Do not touch any connecting terminals or disassemble any unit or component of the
equipment during operation. Failure to comply will result in an electric shock.

 

● Do not touch the equipment enclosure, fan, or resistor with bare hands. Failure to
comply may result in personal injury.

● During operation, prevent metal or other objects from falling into the equipment.
Failure to comply may result in a fire or equipment damage.
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Maintenance

 

● Equipment installation, wiring, maintenance, inspection, or component replacement
must be performed only by professionals.

● Do not maintain the equipment with power ON. Failure to comply will result in an
electric shock.

● Before maintenance, cut off all the power supplies of the equipment and wait for at
least the time designated on the equipment warning label.

● In case of a permanent magnet motor, do not touch the motor terminals immediately
after power-off because the motor terminals will generate induced voltage during
rotation even after the equipment power supply is off. Failure to comply will result in
an electric shock.

 

● Perform routine and periodic inspection and maintenance on the equipment
according to maintenance requirements and keep a maintenance record.

Repair

 

● Equipment installation, wiring, maintenance, inspection, or component replacement
must be performed only by professionals.

● Do not repair the equipment with power ON. Failure to comply can result in an electric
shock.

● Before inspection and repair, cut off all the power supplies of the equipment and wait
for at least the time designated on the equipment warning label.

 

● Submit the repair request according to the warranty agreement.
● When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time designated on the equipment warning label before
power-on or further operations. Failure to comply may result in death, personal
injuries or equipment damage.

● When the equipment is faulty or damaged, require professionals to perform
troubleshooting and repair by following repair instructions and keep a repair record.

● Replace quick-wear parts of the equipment according to the replacement instructions.
● Do not use damaged equipment. Failure to comply may result in death, personal
injuries, or severe equipment damage.

● After the equipment is replaced, check the wiring and set parameters again.
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Disposal

 

● Dispose of retired equipment in accordance with local regulations and standards.
Failure to comply may result in property damage, personal injury, or even death.

● Recycle retired equipment in accordance with industry waste disposal standards to
avoid environmental pollution.

Safety Label

To ensure safe operation, comply with equipment-related safety labels. The following
table describes the meaning of the safety labels.

Safety Label Description
● Be cautious of the risk of electric shock. Hazardous voltage still exists
within 10 minutes after power-off.

● Read through the user guide before use.

1.2 Industrial Information Security
This product provides an interface to connect to the network and transmit data through
the network interface. To protect factories, systems, machines, and networks from cyber
attacks, appropriate industrial information security protection mechanisms need to be
implemented to ensure the safe operation of factories, systems, machines, and networks.

The customer is responsible for providing and continuously ensuring a secure connection
between the product and the customer's network or any other network, to prevent
unauthorized access to their factory, systems, machines, and networks. The system or
machine may only be connected to the corporate network or the Internet when a secure
connection is established and proper security measures are in place (for example, using
antivirus software and installing firewalls).

INOVANCE continuously develops and improves its products and solutions to enhance
safety. It is strongly recommended that you update your products promptly and always
use the latest product versions.
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Malware (such as viruses, Trojans, and worms) can bring the device into an unsafe oper-
ating state, resulting in death, serious injury, and property damage. Observe the follow-
ing precautions strictly:

● Always use the latest software version. If the product version is no longer
supported or the latest program version is not applied, customers are at
increased risk of cyberattacks.

● Implement and maintain appropriate security measures (including but not
limited to deploying anti-virus software, firewall, WAF, IPS/IDS, situational
awareness system, ID verification, and data encryption) to prevent files in the
removable storage device from being damaged by malware and to protect
products, networks, systems, and interfaces from unauthorized access,
disruption, intrusion, data leakage, or information theft.

● Check all safety-related interfaces and settings after commissioning.
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2 Product Information

2.1 Introduction
The MD580-SI-ECAT1 industrial Ethernet slave module conforms to the common EtherCAT
industrial Ethernet standards. This module is mainly used together with the MD580 series
AC drive. With this module, the MD580 can serve as the EtherCAT slave and controlled by
the EtherCAT master. This effectively improves the communication efficiency and enriches
the networking function of MD580.

Features:

● Passes the Conformance Test Tool (CTT) test.
● Supports up to 16 RXPDOs and 16 TXPDOs, as well as dynamic configuration of PDOs.
● Supports DC synchronous clock mode.
● Supports CoE protocol (PDO + SDO).
● Support a minimum of 125 μs communication cycle.
● Supports various topology structures, including chain, bus, tree, and star types.
● Installed in the slot of the communication expansion card (CN13) directly, without the

need for an external power supply.

Figure 2-1 Appearance of MD580-SI-ECAT1 card

2.2 Applicable AC drives

Card model Applicable AC drive
MD580-SI-ECAT1 MD580 and MD580S
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Note
This document also applies to the MD580S series AC drive.

2.3 Technical Specifications

Table 2–1 Communication specifications

Item Specifications
Communication protocol EtherCAT protocol

Services available CoE (CANopenover EtherCAT)
Network establishment
time (Link) Within 2s

Operation mode DC mode (minimum synchronization time 500 μs), SM mode
Physical layer 100BASE-TX
Duplex mode Full duplex
Topology Ring, linear, star, and tree types

Transmission rate 100 Mbps (100Base-TX)

Transmission medium Shielded CaT 5e or higher network cable

Transmission distance
Shorter than 100 m between two nodes (with proper
environment and cables)

Communication terminal N/A
Communication type Based on Ethernet protocol

EtherCAT frame length
(bytes) 44 to 1498

Cyclical process data Maximum of 16 PDOs per direction, each not exceeding 32
bytes in length

Acyclical mailbox data
SDO request
SDO response

Min. synchronization
cycle 500 μs

Maximum cable length 100m
Maximum number of
connected slaves

65535
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Table 2–2 Environment and installation specifications

Item Description
Ambient temperature for
operation -10℃ to +55℃

Ambient temperature for
storage -40℃ to +70℃

Ambient humidity 5% RH to 95% RH (without condensation)
Operating environment Free from corrosive gases
Installation method Fixed by snap-fit joints and screws
IP rating IP20

Ventilation method Natural ventilation

2.4 Dimensions

Figure 2-2 Dimensions of MD580-SI-ECAT1 card (mm)
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2.5 Description of terminals

Terminal layout

Figure 2-3 Product diagram

Description of terminals

No. Name Description

① EtherCAT communication terminal
X1 Communication terminal IN

② EtherCAT communication terminal
X2 Communication terminal OUT

③

Status indicator

Indicates the operating status of the
module and bus. Bus communication
faults can be tracked through three
status indicators. For details on the
indicator descriptions, see "
Troubleshooting for Communication"
on page 48

④ Slot terminal Used for electrical connection with the
MD580 drive.

⑤
Screw fixing hole

Used to secure the module to MD580
drive to ensure proper connection of
the PE layer.
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3 Installation Instructions

Installation precautions

● Before installation or removal, ensure that the module is powered off to avoid
damage to the module.

● Do not drop or subject the MD580-SI-ECAT1 module to shock to avoid damage.
● Do not dismantle the MD580-SI-ECAT1 module to avoid damage.
● Tighten the screws according to the required tightening torque to avoid damage or

improper fastening.

Tightening torque for screws and fasteners

The screws mentioned in this guide must be tightened according to the following
tightening torque.

Table 3–1 Tightening torque of the grounding screw

Screw Tightening torque
M3 0.55 N·m

Installation method

The MD580-SI-ECAT1 module can be installed in the expansion slot of the MD580.

1. Install the module to the expansion slot of the MD580.

2. Align the slot terminals of the module with the terminals on the control board and
press firmly to ensure the snap-fit joints on both sides of the control board bracket
securely fasten the module. Then, tighten the grounding screw of the module with a #1
Phillips screwdriver.
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Figure 3-1

Removal procedure

1. Disconnect all power supplies and cables connected to the module.
2. Remove the grounding screw of the module with a Phillips screwdriver.
3. Loosen the snap-fit joints on both sides of the MD580-SI-ECAT1 module, then pull the

module outward.
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4 Electrical Connection
EtherCAT supports various topology structures, including chain, bus, tree, and star types.
This section describes the chain and star types.

Chain networking

Figure 4-1 Chain networking topology

Table 4–1 Description of chain networking topology

No. Name
① MD580 AC drive
② MD580-SI-ECAT1 industrial Ethernet module

③
Network cable (It is recommended to use shielded twisted pair Cat 5e
Ethernet cable, and the registered jack used for crimping must have a
metal shell for grounding shield protection.)

④ PLC master
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Star networking

Figure 4-2 Star networking topology

Table 4–2 Description of star networking topology

No. Name
① MD580 AC drive
② MD580-SI-ECAT1 industrial Ethernet module

③
Network cable (It is recommended to use shielded twisted pair Cat 5e
Ethernet cable, and the registered jack used for crimping must have a
metal shell for grounding shield protection.)

④ PLC master
⑤ EtherCAT junction
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5 Description of Protocol

5.1 EtherCAT Protocol
EtherCAT, short for Ethernet Control Automation Technology, is a real-time Ethernet
technology developed by Beckhoff. EtherCAT is based on standard Ethernet frame
transmission, with a single frame capable of carrying up to 1486 bytes of data.

● EtherCAT supports almost all types of topologies, including star, linear, tree, and
daisy-chain topologies, and accommodates various communication media such as
cables and optical fiber.

● EtherCAT supports hot-swapping, ensuring flexibility in device connectivity.
● EtherCAT has virtually no device capacity limit, with up to 65,535 slaves supported to

eliminate the need for switches in the network. Data can reach each slave directly
through the topology structure.

5.2 PDO Data
The MD580 drive transmits data according to the selected transmission format of PZD
with different length. The types of transmission formats supported depend on the xml
file. The MD580 drive supports a maximum of 16 parameters to be written and read
cyclically respectively. You can add or delete parameters to be written or read in the
device configuration as required.

PDO data can be used to read and write process data of the MD580 drive, as shown in the
following table.

Table 5–1 Bus adapter A

Writing parameters Description

n2-68 to n2-83
Written via EtherCAT PDO communication cycle and

updated to connector (U0-48 to U0-63, U15-18 to U15-
33) after base value conversion (n2-36 to n2-51)

Reading parameters Description

n2-52 to n2-67
Configured through n2-04...n2-19 and updated to n2-
52...n2-67 to be read via EtherCAT PDO communication

cycle after base value conversion (n2-20 to n2-35)
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Table 5–2 Bus adapter B

Writing parameters Description

n3-68 to n3-83
Written via EtherCAT PDO communication cycle and

updated to connector (U0-64 to U0-79, U15-34 to U15-
49) after base value conversion (n3-36 to n3-51)

Reading parameters Description

n3-52 to n3-67
Configured through n3-04...n3-19 and updated to n3-
52...n3-67 to be read via EtherCAT PDO communication

cycle after base value conversion (n3-20 to n3-35)

5.3 SDO Data
EtherCAT service data object (SDO) is used to transfer acyclic data, such as
communication parameter configurations and operation parameter configurations.

The CANopen over EtherCAT (CoE) service types include emergency messages, SDO
requests, SDO responses, TxPDO, RxPDO, remote TxPDO transmission requests, remote
RxPDO transmission request, and SDO information.

The SDO data can be used to read or write a single parameter of MD580.
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6 Parameter Configuration
Parameter configuration flow

To set the MD580-SI-EtherCAT module, do as follows:

1. Select parameters to be set.
2. Check the slot of the module by parameters in A2 group.
3. Set the correct slot where the module is located through n14-00.
4. Select the fieldbus adapter A.
5. Select the bus type of the bus adapter (n2-00 = 5). If bus adapter B is selected, set n3-

00 to 5.
6. Power on the control circuit of MD580 again.

Note
You can also select the fieldbus adapter B in step 4.

Table 6–1 Parameters of the MD580-SI-EtherCAT module

Param. Name
Default
value

Setpoint Description

n2-00
Bus type for bus
adapter A 0 5: EtherCAT

module
Set either n2-00 or
n3-00. Do not set
n2-00 and n3-00 to
the same value.n3-00

Bus type for bus
adapter B 0 5: EtherCAT

module

n14-00 Expansion slot
selection 0

0: Disable
1: Expansion
slot 1_1
2: Expansion
slot 1_2
3: Expansion
slot 1_3

Set this parameter
according to the
slot used.

n14-01 Online state 0 0: Offline
1: Online

‑

n14-02 EtherCAT slave name 1 0 to 65535 -
n14-03 EtherCAT slave alias 1 0 to 65535 -

n14-04

Number of
permissible EtherCAT
synchronization
interrupts

4 4 to 20 -

n14-06 Alias setting function
switch

1
0: n14-03
1: Set by host
controller

-

n14-11
Reception error count
of port 1_0 0 0 to 65535 -
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Param. Name
Default
value

Setpoint Description

n14-12
Invalid frame count
of port 1_0 0 0 to 65535 -

n14-13
Maximum number of
forwarding errors of
port 1_0

0 0 to 65535 -

n14-14 PDI and processing
unit error count

0 0 to 65535 -

n14-15
Link loss count of
port 1_0 0 0 to 65535 -

n14-16
Synchronization
signal loss count 0 0 to 65535 -

n14-17 Application layer
fault code 0 0 to 65535 -

n14-18
State machine and
port link state 0 0 to 65535 -
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7 Communication Example

7.1 Configuration for EtherCAT Communication with AM600

Networking description

The PLC used in this example is the AM600-CPU1608TN of Inovance. The programming
software of the PLC is the InoProShop of Inovance. The commissioning software of the
MD580 is the InoDriveStudio of Inovance. The software can be download from Inovance
official website https://www.inovance.com.

Connect devices according to the following figure to complete networking. Set SOP-20-
880 to the USB relay mode.

Note
AM600-CPU1608TN provides two Ethernet ports. CN4 is used for EtherCAT
communication.

Figure 7-1 EtherCAT networking between MD580 and AM600

PLC configuration

1. Create a project.

www.inovance.com
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2. Select the PLC type.

3. Set the AM600 to the EtherCAT master.
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4. Install the XML file of MD580 to the EtherCAT master. You can obtain the XML file from
Inovance agents or Inovance.

5. After installation, MD580_ECAT is displayed in the "Network Device List". Drag MD580_
ECAT and drop it on the "Network Configuration" tab.

6. On the "General" tab, use default settings of parameters for the master and slave.
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7. Configure the PDO. By default, 16 parameters are written and 16 parameters are read
periodically. You can add or reduce parameters as required. The MD580 drive supports
a maximum of 16 parameters to be read or written periodically.

8. After all settings are done, download the settings to the PLC.
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Note
● ①: Compiling
● ②: Check programs.
● ③: Download

Process data configuration

1. After the PLC configuration is downloaded to the PLC, verify the transmission of
process data, that is, check whether data can be sent and received between the MD580
and the PLC normally. Addresses IW1 to IW16 and QW1 to QW16 are monitored through
the PLC. IW1 to IW16 and QW1 to QW16 are I/O address mapped by EtherCAT process
data in the PLC.

2. Add addresses IW1 to IW16 and QW1 to QW16 to the monitoring table.

3. The PLC writes process data to the MD580 drive.
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4. The MD580 writes the process data to the PLC for configuration through n2-04 to n2-
19. The constant setpoint 2 is 100%, corresponding to 16#1000.
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Reading and writing parameters through SDO

This section takes reading C6-11 and writing C6-12 through SDO as an example. The
addresses of the C6-11 and C6-12 are 1355 and 1356 respectively.

1. Perform programming in the PLC as shown below.

2. Read C6-11 through SDO.
Variables related to the reading operation are defined as follows:

The indexes and subindexes of MD580 are read as follows: add 1 to the register
address, the index is 0x20 + high bytes, and the subindex is low bytes. For example, to
read the address 1355, add 1 to the address, that is 1355 + 1 = 1356 (0x054C), the index
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is 0x2005, and the subindex is 0x4C. uiDevice is the EtherCAT address (for example,
1001) of the slave configured in the master.

Note
When the PLC writes and reads SDO through writing codes, do not configure the read/
write addresses in the startup parameters (SDO setting) of the slave. Otherwise, the
program cannot read from or write to the device.
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Perform operations in the monitoring table. When data is ready, trigger a read
operation once, as shown in the following figure. The value of C6-11 being read is
16#0384, corresponding to 10#900. C6-11 is read successfully.

Note
● ①: When the data is ready, write the data to TRUE.
● ②: Read the low byte of the data
● ③: Read the high byte of the data
● ④: Read the number of data bytes

3. Write the C6-12 through SDO.
Variables related to the writing operation are defined as follows:
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The indexes and subindexes of MD580 are written as follows: add 1 to the register
address, the index is 0x20 + high bytes, and the subindex is low bytes. For example, to
read the address 1356, add 1 to the address, that is 1356 + 1 = 1357 (0x054D), the
index is 0x2005, and the subindex is 0x4C. uiDevice is the EtherCAT address (for
example, 1001) of the slave configured in the master.

Perform operations in the monitoring table. When data is ready, trigger a write
operation as shown in the following figure. The value of C6-12 being written is
16#0FA0, corresponding to 10#4000. C6-12 is written successfully.
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7.2 Configuration for EtherCAT Communication with Beckhoff PLC

Networking description

The PLC model used in this example is the Beckhoff CX-8722AD. The programming
software of the PLC is TwinCAT3 of Beckhoff. The commissioning software of the MD580 is
the InoDriveStudio of Inovance. The InoDriveStudio software can be downloaded from
the official website of Inovance ( www.inovance.com).

Connect devices according to the following figure to complete networking. Set SOP-20-
880 to the USB relay mode.

Figure 7-2 EtherCAT networking between the MD580 and Beckhoff CX-8722AD

PLC configuration

1. Create a project.

www.inovance.com
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2. Connect the PLC.
Connect the PC to CX-8722AD with an Ethernet cable, configure the PC network card to
be in the same subnet as the PLC IP address, and after a successful connection, select
the corresponding PLC device.
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3. Install the XML file of MD580 to the EtherCAT master. You can obtain the XML file from
Inovance agents or Inovance.
Copy the XML file to the default path "C:\TwinCAT\3.1\Config\Io\EtherCAT", where
TwinCAT software scans for slaves matching the XML file. If a custom path is selected
during installation, add the file to the custom path accordingly. After adding the file,
restart the TwinCAT software.

4. Scan the devices.
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5. After successful scanning of the masters and slaves, the default configuration can be
used to run the system. Modifications can be made if needed.
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6. Configure the PDO data.
By default, 16 parameters are written and 16 parameters are read periodically. You
can add or reduce parameters as required. The MD580 drive supports a maximum of
16 parameters to be read or written periodically.

7. After completing the above settings, click to activate the configuration and download
it to the PLC.

Process data communication

1. After the PLC configuration is downloaded to the PLC, verify the transmission of
process data, that is, check whether data can be sent and received between the MD580
and the PLC normally.
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2. The PLC writes process data to the MD580 drive.



Communication Example

‑44‑

3. The MD580 writes the process data to the PLC for configuration through n2-04 to n2-19
and outputs a fixed value of 100%, which corresponds to 16#1000.

Reading and writing parameters through SDO

Use SDO to read parameters periodically every 1 second. The following takes reading
and writing parameter C6-11 as an example. The address of C6-11 is 16#2005: 16#4C.

1. Perform programming in the PLC as shown below.
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2. Read C6-11 through SDO.
Variables related to the reading operation are defined as follows:

The indexes and subindexes of MD580 are read as follows: the register address is
added by 1, the index is 0x20 + high byte, and the subindex is the low byte. For
example, to read address 1355, then 1355 + 1 = 1356 (0x054C), the index is 0x2005,
and the subindex is 0x4C; nSlaveAddr is the configured slave address in the master, i.
e., the EtherCAT address configured for the slave, such as 1001; sNetId is the master
node address, which can be viewed in the master interface.
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Compile and download the data written to the PLC. Perform the operation in the
monitor table, and trigger a read operation once the data is ready, as shown in the
figure below. The value of C6-11 being read is 16#0384, corresponding to 10#900. C6-
11 is read successfully.

3. Write the C6-11 through SDO.
Variables related to the writing operation are defined as follows:

The indexes and subindexes of MD580 are written as follows: the register address is
added by 1, the index is 0x20 + high byte, and the subindex is the low byte. For
example, to write address 1355, then 1355 + 1 = 1356 (0x054C), the index is 0x2005,
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and the subindex is 0x4C; nSlaveAddr is the configured slave address, i.e., the
EtherCAT address configured for the slave, such as 1001; sNetId is the master node
address, which can be viewed in the master interface.

Compile and download the data written to the PLC. Perform the operation in the
monitor table, and trigger a write operation once the data is ready, as shown in the
figure below. The value written for C6-11 is 10#800. C6-11 is written successfully.
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8 Troubleshooting for Communication
The module provides three status indicators to indicate bus communication faults, as
described below.

Indicator Color Status Solution

INOBUS Flashing green
Communication or
internal communication
timeout with MD580

Check whether MD580 is
powered on, and check
the connection between
the expansion module
and MD580.

MODULE

Steady orange
XML information of the
EEPROM is checked and
updated.

EEPROM initialization will
be performed upon initial
power-on.

Flashing red every
100 ms

EEPROM loading error
Power off and on again. If
the error persists, contact
the technical support.

Double flashing
red

Hardware initialization
error

Check whether the
downloaded ESI file is
correct or contact the
technical support.

Triple flashing red Slave state switchover
error

The state switchover is
illegal, check the
communication
configuration parameters.

Steady red Bus disconnected

Check the communication
cable. Make the master
switch the slave to the OP
state.

Off Expansion card not
activated

● Check whether
communication between
the expansion module
and MD580 is normal.

● Check whether n14-00 is
set correctly.

● Check whether n1-00
(Bus adapter type) is set
correctly.

FIELDBUS
Off Expansion card not

activated

● Check whether
communication between
the expansion module
and MD580 is normal.

● Check the
communication cable.

● Check whether the
master network
configuration is correct.

Steady green Communication with
MD580 is normal. -
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9 Service and Support

9.1 Service and Support
Should you encounter a safety accident during the use or operation of the product, or
face challenges in operating and maintaining the equipment, which remain unresolved
after the relevant documentation is consulted, we provide multiple channels to ensure
prompt resolution:

● Channel #1: Contact service@inovance.com.
● Channel #2: Visit https://www.inovance.com/global to access document downloads,

after-sales support, spare parts ordering, repair applications, and authenticity
verification services.

● Channel #3: Download My Inovance app (https://zshc-eu.inovance.com/download-
pc/) where you can access products info and documentation, and query product
parameters.

We are committed to providing you with quick and professional technical support, and
we look forward to your satisfaction and trust.
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