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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

INOVANCE 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

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 .
A00
2025 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:

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

e Scanthe QR code on the product with your smart phone.
e 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

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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Fundamental Safety Instructions

1 Fundamental Safety Instructions

1.1 Fundamental Safety Instructions

Safety Disclaimer

e 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.

e "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.

e 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.

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

Safety Levels and Definitions

A DANGER

personal injuries or even death.

AWARNING

personal injuries or even death.

A CAUTION

moderate personal injuries or equipment damage.

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

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

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

Fundamental Safety Instructions

e 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.

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

e 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.



Fundamental Safety Instructions

Unpacking

AWARNING

« Do notinstall 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.

A CAUTION

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

o 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

AWARNING

e 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.

o 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.

A CAUTION

« 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.

o 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

A DANGER

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

AWARNING

¢ 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.

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

o 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.

A CAUTION

« 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

A DANGER

« 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.

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

AWARNING

« 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 afire.

o 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.

A CAUTION

o 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.

o 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

A DANGER

« 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.

AWARNING

« 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

A DANGER

o 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.

AWARNING

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

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

-10-
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Maintenance

A DANGER

« 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.

o 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.

AWARNING

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

Repair

A DANGER

¢ 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.

AWARNING

« Submit the repair request according to the warranty agreement.

o 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.

o Do not use damaged equipment. Failure to comply may result in death, personal
injuries, or severe equipment damage.

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

-11-



Fundamental Safety Instructions

Disposal

AWARNING

« 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

1.2

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

& A 1%; @ within 10 minutes after power-off.
« Read through the user guide before use.

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. Itis strongly recommended that you update your products promptly and always
use the latest product versions.

-12-
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15255 CAUTION

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:

o 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.

o Check all safety-related interfaces and settings after commissioning.

-13-
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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 ys 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

-14-
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Note

This document also applies to the MD580S series AC drive.

2.3 Technical Specifications

Table 2-1 Communication specifications

Iltem

Specifications

Communication protocol

EtherCAT protocol

Services available

CoE (CANopenover EtherCAT)

Network establishment
time (Link)

Within 2s

Operation mode

DC mode (minimum synchronization time 500 ps), SM mode

Physical layer

TOOBASE-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

connected slaves

500
cycle Hs
Maximum cable length 100m
Maximum number of 65535

-15-
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Table 2-2 Environment and installation specifications

Item Description

Ambient temperature for

. -10°C to +55°C
operation

Ambient temperature for
-40°C to +70°C

storage

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 1P20

Ventilation method Natural ventilation

2.4 Dimensions

68.5
64.4
O
e
o)
[Fo] Ty}
~| ©O|
iy
9
Y
19.8

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
EtherCAT communication terminal I .
X1 Communication terminal IN
;E(tzherCAT communication terminal Communication terminal OUT

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

on page 48
Slot terminal Used for electrical connection with the
MD580 drive.
Used to secure the module to MD580
Screw fixing hole drive to ensure proper connection of

the PE layer.

-17-
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3 Installation Instructions

Installation precautions
e Before installation or removal, ensure that the module is powered off to avoid
damage to the module.
e Do notdrop or subject the MD580-SI-ECATT module to shock to avoid damage.
Do not dismantle the MD580-SI-ECATT 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 0.55N-m

Installation method
The MD580-SI-ECATT 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.

-18-
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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.

-19-
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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
Up to 64 slaves

©) O] O]

MD580-SI-ECAT1 MD580-SI-ECAT1 MD580-SI-ECAT1

@) ® @

B ® EtherCAT ®

(#PLC master

Figure 4-1 Chain networking topology

Table 4-1 Description of chain networking topology

Name

MD580 AC drive
MD580-SI-ECAT1 industrial Ethernet module

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.)

PLC master

® © |©ol§
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Star networking

Figure 4-2 Star networking topology

Table 4-2 Description of star networking topology
MD580 AC drive
MD580-SI-ECAT1 industrial Ethernet module

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.)

PLC master
EtherCAT junction

©6e e |00
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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.

e 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.

e EtherCAT supports hot-swapping, ensuring flexibility in device connectivity.

e 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
Written via EtherCAT PDO communication cycle and
n2-68 to n2-83 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
Configured through n2-04...n2-19 and updated to n2-
n2-52 to n2-67 52...n2-67 to be read via EtherCAT PDO communication

cycle after base value conversion (n2-20 to n2-35)

-22-
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5.3

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

n3-52to 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)

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.

-23-
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6

Parameter Configuration

Parameter configuration flow

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

u M W N =

00 to 5.

. Select parameters to be set.

6. Power on the control circuit of MD580 again.

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

Note

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

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

Default ) —
Param. Name Setpoint Description
value
Bus type for bus 5: EtherCAT Set either n2-00 or
n2-00 0
adapter A module n3-00. Do not set
3-00 Bus type for bus 0 5: EtherCAT n2-00 and n3-00 to
n adapter B module the same value.
0: Disable
1: Expansion
Expansion slot slot 1_1 Set this parameter
Nn14-00 serection 0 2: Expansion according to the
slot1_2 slot used.
3: Expansion
slot1_3
n14-01 Online state 0 o Offl.lne -
1: Online
n14-02 EtherCAT slave name |1 0to 65535 -
n14-03 EtherCAT slave alias |1 0to 65535 -
Number of
issi EtherCAT
n14-04 permlss@le .t erC 410 20 )
synchronization
interrupts
Alias setting function 0:n14-03
n14-06 ; g 1 1:Setbyhost |-
switch
controller
14-11 Reception error count 010 65535
nia- of port 1.0 0 B
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Default . —
Param. Name Setpoint Description
value
14-12 Invalid frame count 010 65535 )
n of port 1_0 0
Maximum number of
n14-13 forwarding errors of 0to 65535 -
port1_0
n14-14 PDI and processing 0to 65535 -
unit error count
Link loss count of
n14-15 0to 65535 -
port1_0
Synchronization
n14-16 ; 0to 65535 -
signal loss count
n14-17 Application layer 0to 65535 -
fault code
State machine and
n14-18 0to 65535 -

port link state

-25-
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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.

SOP-20-880

Network cable

USB cable ‘

USB cable

PLC

Network cable

Figure 7-1 EtherCAT networking between MD580 and AM600

PLC configuration

1. Create a project.
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InoProShop(V1.6.2) SP2

File | Edit View Project Buid Online
[5] NewProject.. ctril+N
=

(& OpenProject.. Ctrl+0

Close Project

Save Project Ctrl+5
Save Project As...

Project Archive »
Source upload ...

Source download...

Print...

Print Preview...

Page Setup...
Recent Projects 4
Exit Alt+F4
2. Select the PLC type.
‘2] New Project Ded
Categories: Device Language
@ ([ ac712 Structured Text (ST) -
AC801-0221-U0RD
Libraries [ Acso2-0222-U0R0 Device

[ AC811-0031-U0RD
[l Acs1X-0122-U0RD
[ AM401-CPU1608TN-C
(1] AM401-CPU1608TR/TN
(4] AM402-CPU1B08TN-C
(1) AM402-CPU1508TP/TN

[ AM403-CPU 1608TN
AM610-CPU1608TP

[ AP701-0021-U0RD Instruction

[ ap7ox W 2 RS485: support MODBUS—RTU master/slave protocol and A
[{j CODESYS SoftMotion RTE V3 free port protocol

[f§ CODESYS Softmotion RTE V3 x64 M 1 channel CAN: supports CANDpen master station and

[{§ CODESYS SoftMotion Win V3 CANLink master/slave protocol, the master station supports
(] CODESYS SoftMotion Win V3 x64 & maximum of 63 slave stations

m Inovance_Windows_RTE_X64 B 1 channel Ethernet: 1 channel supports MODBUS-TCP

[ PitchDrive master/slave protocol, the master station supports a

maximum of 63 slave stations

M 1 EtherCAT bus, the maximum number of axes is 32, it is
recommended to be within 20, and the maximum support is
128 EtherCAT slave stations (4PME and virtual axis do not

account for the nunber of axes) N

Name: [Unﬁdedz ]
Location: lE:\test V|

3. Set the AM600 to the EtherCAT master.
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ﬁ ;

= (i Device (AME00-CPU1608TP/TN)

@, Device Diagnose
= $€ Network Configuration
9 canopen Config
»
# B pLC Logic
{5 Resources List
"3 SoftMotion General Axis Pool
~ H HIGH SPEED 1O (High Speed 10 Module)
1B CANOPEN (CaNopen Master)

x|
* LocalBus - | g Refresh | (@ Copy fEPaste ({ij Delete £3)Undo [ Redo || @ Zoomin @

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

: Refresh |{ECopy (EPaste i Delete $)Undo (c} Redo | @ Import EDS File s import GSD File | (& Import ECT File ||

M HIGH_SPEED IO (High Speed 10 Module)
[ ETHERCAT (EtherCAT Master SoftMotion)

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

x|

| ZgRefresh |(E Copy [EPaste (i Delete $)Undo [} Redo | @ Import EDS File

< I >

v

6. 0On the "General" tab, use default settings of parameters for the master and slave.
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Devices. v 2 X | (@ emHeRcAT x
=3 EthercATHL =
=@ Device (AM600-CPUI08TP/TN) General [ Autoconfig Master/Slaves Eth erCAT‘=
& ; mm::;:nm I EtherCAT NIC Setting
# B0 PcLogic Update Destination Address (MAC) |FF-FF-FF-FFFF-FF [ABroadcast [ Enable Redundancy
O mRERE ) Source Address (MAC) |00-00-00-00-00-00
% SoftMotion General Axs ool Speunscinment Network Name et
B gm0 sionssd | | acriomns O sokratorkby MA@ Sl ot b e
(9 moss0_ECAT (vDs80_ECAT_v1.0.0) Status 4 Distributed Clock 4 Options
- ydetme [0 = [ Use LRW instead of LWR/LRD
L= smcomse ] % [ Enable messages pertask
To— - ] Sync Window Monitoring [ Auto restart slaves
Syncwindow  [1 %] us
Devices. v & x @ enercar ' ({) MDSBO_ECAT x|
- éf m:moumﬂm 1] Address Addtional Ether AT
W] pevce Dagoee ocess D00 Setn) AutolncAddress 0 %] [ Enable Bxpert Settings .
% 3£ Network Configuration EthercATAddress 1001 3| O optional
7 %ﬂ ;;::; = Sariup paremeters(DOSEtD) | | bytrbuted Clock
3 SoftMoton General Axis Pool Online SelectDC [oc-syndvon <
B 6 sPe=D 10 (righ speed 10Modde) ||| o opiine enable Sync unit Cyde (4s)
ETHERCAT (EtherCAT Master Softotion) Synct:
(@ mDs80_ECAT (MDS80_ECAT_v1.0.0) EtherCAT 1/O Mapping enable St
Status SyncUnit Cyde |2 v [s00 = CydeTime (us)
Information User Defined P E] shttimes)
synct:
S Enable Sync 1
syncunitcyde R B ™ F] cydeTimens)
User Defined P 2| shift Time (us)
@ Disabled
Configured Station Alias (ADO 0x0012) 1001 B

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.

(@ MDs80_ECAT x

el @4dd [ Edit K Delete Collopse Disply A~ [EEBAFS] 2700 Assion 21700 Conig 700 Len QKBNS 320
Process Data(PDO Setting) erer 20
Input/OutPut Name Index Subindex  Size Type Flag ™ A
Stertp parameters(DOSENG) || o 5] Output 1t receive PDO Happing 1641600 16400 320 Editable 2
[ oniine “» RPDO1(uint16) 1623000 16201 20 UINT
» 1623000 16202 20 uNT
CoE Online. “» RPDO3(uint16) 1623000 16203 20 UINT
) “» RPDOA(uint16) 1623000 16204 20 UNT
SherCATIO Hepping » RPDOS(uint16) 1623000 16205 20 UINT
Status i RPDOS(uint16) 1623000 16206 20 uNT
» RPDO7(uint16) 1623000 16207 20 UINT
Information » RPDOB(uint16) 1623000 16208 20 uNT
o » RPDO9(uint16) 1623000 16209 20 [
T “» RPDO10(uint16) 1623000 16208 20 UNT
"> RPDO11(uint16) 1623000 16208 20 [
5 RPDO12(uint16) 1623000 1620C 20 uNT
"> RPDO13(uint16) 1623000 16200 20 [
i RPDO14(uint16) 1623000 16208 20 UINT
"> RPDO15(uint16) 1623000 1620 20 [
» RPDO16(uint16) 1623000 16210 20 UINT
= [ nput  1sttransmit PDO Mapping  16#1A00 16#00 320 Editable 3
EN 1ceannn seens EYS e o

8. After all settings are done, download the settings to the PLC.

Ble Edt Vew Project Puld Onine Debug Tools Window Help
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Note

o« @: Compiling
e @: Check programs.
« ®: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/0 address mapped by EtherCAT process
data in the PLC.

-
General Find Filter Show all -
Procass Data(PDO Seting) Variable Mapping ~ Channel Address  Type  Default Value Unit Description A

"9 RPDO1(uint16) *QW1 UINT RPDO1(uint16)
Startup parameters(SDO Setting) || % "9 RPDO2(uint16) %QW2  UINT RPDO2(uint 16)

"0 RPDO3{uint16) %QW3  UINT RPDO3{uint16)
Online “ %y RPDO4(uint16) %QW4  UNT RPDO4(unt16)
CoE Online "o RPDOS(uint16) %QWS UINT RPDOS(uint16)

*"p RPDOG(uint16) %QWE UINT RPDOG(uint16)
EtherCAT /O Mapping = RPDO7(uint16) *QW7 UINT RPDO7(uint16)

) RPDOB(uint16) %Qws UINT RPDOB(uint16)
Sas +" RPDOS(unt16) waws Ut RPDO9(uint16)
Information =" RPDO10(uint16) %QW1  UINT RPDO10(uint16)

%" RPDO11{uint16) %QW11  UINT RPDO11(uint16)

#" RPDO12(uint16) %QW12  UNT RPDO12(uint16)

"0 RPDO13{uint16) %QWI3  UINT RPDO13(uint16)

"0 RPDO14(uint16) %QW14  UINT RPDO14(uint16)

EY BENO1S/int16) %OW1S LITNT RPN 1S/int16). v

[ ] iables: [Ensbed o) vl

IEC Objects

Variable Mapping Type

& MDS80_ECAT ‘o ETCSlave
“g = Create new variable " =Mapto existing variable

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

Fle Edit

QO

=3 untitd

fm[

%
£
:
;
g
:

Help

Devices A0 I | b A B |
POUS Alt+1

Messages Alt+3
Element properties
ToolBox

[soch | C
Breakpoints
Configuration Device Info View
Cross Reference List
Call Stack
Show memory view
Start Page

comMosgapE [¥BDoK:

Watch1
Watch2
Watch3
Watch4
Watch all Forces

Fnaa@E

O

Ful Sreen  Ctrl+Shift+F12
Navigate Backward

Navigate Forward

Properties...

3. The PLC writes process data to the MD580 drive.
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Expression Application Type Value Prepared value Executionpoint Address Comm...
& %QW1 Device. Application WORD <Notloggedin> Cydic Monitoring
* %QW2 Device.Application ~ WORD <Notloggedin> Cycic Monitoring
® %QW3 Device.Application  WORD <Notloggedin> Cydic Monitoring
& %QW4 Device. Application WORD <Notloggedin> Cydic Monitoring
# %QWs Device.Applicaton  WORD <Notloggedin> Cydic Monitoring
P %HQWE Device.Application ~ WORD. <Notloggedin> Cydic Monitoring Copy
® %QW7 Device.Applicaton  WORD <Notloggedin> Cydic Monitoring paste
& %QW8 Device. Application WORD <Notloggedin> Cydic Monitoring $ ot
@ %QW3 Device.Applicaton  WORD <Notloggedin> Cydic Monitoring %] oeere
® %QW10  Device.Application  WORD <Notloggedin> Cycic Monitoring
# %QWIl  Device.Appicaton  WORD <Notloggedin> Cydic Monitoring Seec Al
® %QWI2  DeviceAppicaton  WORD <Notloggedin> Cydlic Monitoring D3 InputAssistant...
& %QW13 Device. Application WORD <Notloggedin> Cydic Monitoring 24 write values
® %QW14  Device.Application  WORD <Notloggedin> Cydic Monitoring © Force values
#® %QW1s5 Device. Application WORD <Notlogged in> Cydic Monitoring Unforce values
® %QW16  Device.Application  WORD <Notloggedin> Cydic Monitoring I
Display Mode »
‘ MDS&B- [Parameter list]---->n2[FBA-A] x\
Pt o B # | & % 5 e
- Cusf'o? parameter sroup Saveas Compare Upload Download Customized ‘missions|l[Basic par; v
‘& Modified parameters
ETIALL parameters LRy “"%ﬁ: E L
CA[Systen] n2-57  [Process data output 6] Data display 0x1000
CIblControl comnand] n2-58  [Process data output 7] Data d?splay 0x1000
I C[Setpoint] n2-59 [Process data output 8] Data d}splay 0x1000
n2-60  [Process data output 9] Data display 0x1000
Dl dlNotor paraneter] n2-61  [Process data output 10] Data display 0x1000
CIEDotor control] n2-62  [Process data output 11] Data display 0x1000
CIFL1/0] n2-63  [Process data output 12] Data display 01000
TIH[Diagnostic] n2-64  [Process data output 13] Data display 021000
IL[Application function] In2-65 [Process data output 14] Data display 0x1000
B n[Communication and Extensi [n2-66  [Process data output 15] Data display 0x1000
T n0[InoLink] n2-67 [Process data output 16] Data display 0x1000
n1l0n board Modbus RTU] |[n2-68  [Process data input 1] Data display 020001
M n2[FBA-A] n2-69  [Process data input 2] Data display 0x0002
M n3[FBA-B] n2-70 [Process data vlnput 3] Data d}splay 0x0003
7 n5 (Encoder] n2-71  [Process data Vmput 4] Data d}splay 0x0004
n2-72  [Process data input 5] Data display 0x0005
Ein6Lreserved] n2-73  [Process data input 6] Data display 020006
Cnl00kodbus RTU] n2-74  [Process data input 7] Data display 0x0007
Cn12[CANOpen] n2-75  [Process data input 8] Data display 020008
CInl4[EtherCat] n2-76  [Process data input 9] Data display 0x0009
I n16[Profibus-DP] n2-77  [Process data input 10] Data display 0x0011
CIn1T[ProfiNet I0] n2-78  [Process data input 11] Data display 0x0022
n18[Custon comm. ] n2-79  [Process data input 12] Data display 0x0033
M n19[EtherNetIP] n2-80  [Process data input 13] Data display 0=0044
™ o[Technology] n2-81 [Process data input 14] Data display 0x0055
5 UlConnector] n2-82  [Process data input 15] Data d%splay 0=0066
n2-83  [Process data input 16] Data display 0x0077

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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MDsm---lParameter list]---->n2[FBA-A] X |

aranctes gxoup E % O b Password
'C“Sf'm,n parameter £roup Saveas Compare Upload Download Customized missions |1[Basic pari~
El Modified parameters
ALl parameters A
TIA[System] -
blControl comnand] n2-01 [FBA-A] Comm. wire brea.kage meas. delay 0.10
- n2-02  [FBA-A] Comm. mode selection 0[Standard]
C[Setpoint] : 5
n2-03  Continuous CRC error meas. setpoint 0
O dliotor paraneter] n2-04  Process data output 1 U6-01[FIX_WORD 2]
TIEMotor controll n2-05  Process data output 2 U601 [FIX_WORD 2]
CF[1/0] n2-06  Process data output 3 U6-01[FIX_WORD 2]
TIH[Diagnostic] n2-07  Process data output 4 U6-01[FIX_WORD 2]
TIL[Application function] n2-08  Process data output 5 U6-01[FIX_WORD 2]
ET I n[Communication and Extensi [n2-09 Process data output 6 U6-01[FIX_WORD 2]
™ n0[InoLink] n2-10  Process data output 7 U6-01[FIX_WORD 2]
CIn1[0n board Modbus RTU] ||n2-11  Process data output 8 U601 [FIX_WORD 2]
) FEAAT n2-12  Process data output 9 U6-01[FIX_WORD 2]
I n3[FBA-B] n2-13  Process data output 10 U6-01[FIX_WORD 2]
05 [Encoder] n2-14  Process data output 11 U6-01[FIX_WORD 2]
n2-15  Process data output 12 U6-01[FIX_WORD 2]
EinbLreserved] n2-16  Process data output 13 U6-01[FIX_WORD 2]
S n100iodbus RTU] n2-17  Process data output 14 U6-0L[FIX_WORD 2]
CIn12[CANOpen] n2-18  Process data output 15 U6-01[FIX_WORD 2]
TInl4[EtherCat] n2-19  Process data output 16 U6-01[FIX_WORD 2]
I n16[Profibus-DP] n2-20 [Process data output 1] Comm. base value 0
CInl7[ProfiNet I0] n2-21 [Process data output 2] Comm. base value 0
s e
Expression Apphication Type Value Propared value | Exscutionpoint Add
# %Qw1 Device Application | WORD 1620000 1620001 Cydic Monitoring
® %QW2 Device. Application WORD 1620000 1620002 Cydic Monitoring
® %Qw3 Device.Application  WORD 1620000 1620003 Cycic Monitoring
P %QW4 Device. Application WORD 1620000 1620004 c
@ %Qws Device.Application  WORD 1620000 1620005 Copy
® %QW6 Device. Application WORD 1620000 1620006 | Paste
@ %QwW7 Device.Application  WORD 1620000 1620007 | § cut
# %Qws Device.Application | WORD. 1620000 1650008 | Delete
# %Qws Device.Application ~ WORD 1620000 1620009 Seect Al
& %QW10 Device. Application WORD 1620000 1620008
# %Qwi1 Device.Application ~ WORD 1620000 tesoors | 29 InputAssistant..
# %Qwi2 Device.Application  WORD 1620000 1620021 | Write values
# %QW13 Device.Application ~ WORD 1620000 162002c | @ Force values
& %QW14 Device. Application WORD 1620000 1620037 Unforce values
# %Qw1s Device.Appiication  WORD 1620000 1620042 Add All Forces To Watchiist
# %Qw1s Device.Appication  WORD 16%0000 1620040 T R
< >

MDSBO---[Parameter list]---->n2[FBA-A] X ‘

e N T B —
: e Save as Compare Upload Download —Customized missions|l[Basic par v
&l Modified parameters —
=7ALL parameters ThiERy ‘%ﬁ |ﬂ:‘|ﬂU{é

C1ALSysten] n2-50  [Process data input 15] Comm. base value 0

bControl command] n2-51  [Process data input 16] Comm. l?s.se value 0
=1C[Setpoint] n2-52  [Process data output 1] Data d%splay 0x1000
n2-53  [Process data output 2] Data display 0x1000
DldlMotor parameter] n2-54  [Process data output 3] Data display 0x1000
CIE[Motor control] n2-55  [Process data output 4] Data display 0x1000
CIF(1/0] n2-56  [Process data output 5] Data display 0x1000
TIHIDiagnostic] n2-57  [Process data output 6] Data display 0x1000
1 L[Application function] n2-58  [Process data output 7] Data display 0x1000
B nlCommunication and Extensil [n2-39  [Process data output 8] Data display 0x1000
I n0[TnoLink] n2-60  [Process data output 9] Data display 0x1000
CIn1l0n board Modbus RTU] |[n2-61  [Process data output 10] Data display 0x1000
- n2 [FBA-A] n2-62 [Process data output 11] Data display 0x1000
n3[FBA-B] n2-63  [Process data output 12] Data display 0x1000
705 [Encoder] n2-64  [Process data output 13] Data d%splay 0x1000
n2-65  [Process data output 14] Data display 0x1000
Cln6lreserved] n2-66  [Process data output 15] Data display 0x1000
Tn100odbus RTU] n2-67 [Process data output 16] Data display 0x1000
CIn12[CANOpen] n2-68  [Process data input 1] Data display 020001
[CInl4[EtherCat] n2-69 [Process data input 2] Data display 0x0002
~n16[Profibus-DP] n2-70  [Process data input 3] Data display 0x0003
CInl7[ProfiNet I0] n2-71  [Process data input 4] Data display 0x0004
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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.

EtherCATHlliR. project - InoProShop(V1.6.2) SP2
Fle Edit View Project Buld Onine Debug Tools Window Help
QO BEEH & v o~ | ¢h 25 162 | E -

[£] PLc_PRG x|
=[5 EtherCATH/E 1  PROGRAM FLC_FRG
= () Device (AM600-CPU1608TP/TN) 21 VAR
@ Device Diagnose E W_pulse: BOOL:
i 4 R_pulse: BOOL:=0;
+-3£ Network Configuration 5
=&l PLC Logic € SDO_R: ETC_CO_SdoReadd;
= o Appicalion a SN _»aads ADDAVI] 11 _OF _RBYTR =
1
(il Liorary Manager 2 SDOR
[£] Pc_rre (PrE) 3
+ @ Task Configuration 4 xAbort :=FALSE,
¥ e [
o - +=p0000,
ARRERAR 7 uiDevice:=1001,
'3 SoftMotion General Axis Pool 8 xExecute:=R_pulse,
. HIGH_SPEED_IO (High Speed 5 windex := read_index,
= ETHERCAT (EtherCAT Master § 10 bySubindex := read sub_index,
— 11 abyData=>5D0_read,
MDS80_ECAT (MDS80_ECA 12 usiDatalength=>read byte num,
13 xError=>SD0_err,
14 xDone=>SD0_done,
15 xBusy=>5D0_busy,
1€ eError=>err_coede
17 )

2. Read C6-11 through SDO.
Variables related to the reading operation are defined as follows:
W_pulse: BOOL:=0;
R_pulse: BOOL:=0;

SDO_R: ETC_CO_SdoRead4;
SDO_read: ARRAY[1..4] OF BYTE;
read_byte_num:BYTE:=10£#2;
SDO_err:BOOL;

SDO_done:BOOL;

SDO_busy:BOOL;
err_code:ETC_CO_ERROR;
read_index:WORD:=16£#2000;
read_sub_index:BYTE:=10£192;

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, thatis 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.

SDO_R

(
XBbort:=FALSE,
usiCom:=1,

uiDevice:=1001,
xExecute:=R_pulse,

windex := read index,
bySubindex := read sub_index,
abyData=>5D0_read,
usiDatalength=>read byte num,
XKError=>SD0 _err,
xDone=>5D0_done,

XBusy=>5D0 busy,
eError=>err_code

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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(i) MDS80_ECAT X

General @Add Edit JCDelete # MoveUp & Move Down Al (@ 0O

Process Data(PDO Setting) Line Index:Subindex Name Value Bitlength IsDownload Abortif error Jump to line if err.. Nextline Comment

Startup parameters(SDO Setting) Do ot configure this tab.
Online

CoE Online

EtherCAT 1/0 Mapping
Status

Information

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.

# PLC_PRG.R_pulse Device. Application BOOL [-:I @
# PLC_PRG.read_index Device. Application WORD 16#2005
# PLC_PRG.read_sub_index Device. Application BYTE 16=24C
= @ PLC_PRG.SDO_read Device. Application ARRAY [1..4] OF BYTE
# SDO_read[1] BYTE @
# SDO_read(2) BYTE €)
# SDO_read[3] BYTE 16200
# SDO_read([4] BYTE @
# PLC_PRG.read_byte_num Device. Application BYTE 16202

Note

o (: When the data is ready, write the data to TRUE.
« @: Read the low byte of the data

« (@: Read the high byte of the data

« @: Read the number of data bytes

MD580---[Parameter list]---->C6[Fixed setpoints] X ‘
BT Csetpeint] AR % | & & R —
1CO[CH-1 speed setpoint] g . . -
N Saveas Compare Upload Download Customized missions |1[Basic pari v
CICLICE-1 torque setpoint]
o ==
I c2[CH-1 Jog setpoint] ThAER | B BT
CIC3ICH-2 speed setpoint] C6-00 Multi-step selection 0[Fixed setpoint 1]
C1C4ICH=2 torque setpoint] C6-01  Multi-step value selection 90.0
C1C5[CH-2 Jog setpoint] C6-03  Multi-step selection bit0 olo]l
706 [Fixed ints] C6-04 Multi-step selection bitl olo]
LXEtgseinomis | C6-05 Multi-step selection bit2 ofo]
CICTMotorized potentioneter (MOP) ] 06-06 Multi-step selection bit3 o0l
T C8[Ramp~function generator (RFG)] C6-07 Fixed setpoint 1 source 0[Set by C6-11]
#7 d[Motor parameter] C6-08  Fixed setpoint 2 source 0[Set by C6-12]
BCTEMotor controll C6-09  Fixed setpoint 3 source 0[Set by C6-13]
51 F1/0] C6-10  Fixed setpoint 4 source 0[Set by C6-14]
H H[Diagnosticl C6-11  Fixed setpoint 1 90.0
#7 L Application function] C6-12  Fixed setpoint 2 8.0
5O n[Communication and Extension modu| || C8713  Fized setpoint 3 450.0
507 o [Technology] C6-14  Fixed setpoint 4 200.0
A7 ULConnector] C6-15 Fixed setpoint 5 0.0
o |1 C6-16  Fixed setooint 6 0.0

3. Write the C6-12 through SDO.
Variables related to the writing operation are defined as follows:
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SDO_W: EIC_CO_Sdowrited;
SDO_write_para: ARRAY[l..4] OF BYTE;
write_byte_num:BYTE:=2;
SDO_write_err:BOOL;
SDO_write_done:BOOL;
SDO_write_busy:BOOL;
SDO_write_err_code:ETC_CO_ERROR;
write_index:WORD:=16#
write_sub_index:BYTE:=193;

wIndex: INT;

bySubindex: BYTE;

abyData: ARRAY [l..4] OF BYTE;
usiDatalength: BYTE;

xError: INT;

xDone: INT;

xBusy: INT;

eError: INT;

xExecute: INT;

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, thatis 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.

SDO_W
(

xAbort:=FALSE,
usiCom:=1,
udiTimeOut:=6
uiDevice:=1001,
xExecute:=W_pulse,

wlndex := write_index,
bySubindex := write_sub_index,
abyData:=SD0_write_para,
usiDatalength:=write_byte_num,
xError=>SD0_write_err,
xDone=>5D0_write_done,
xBusy=>SD0_write_busy,
eError=>SD0_write_err_code

):

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#0FAO0, corresponding to 10#4000. C6-12 is written successfully.

Expression Application Type Value Prepared value Executionpoint
# PLC_PRG.R_pulse Device. Application BOOL Cydic Monitoring
® PLC_PRG.read_index Device. Application WORD 16%2005 Cydic Monitoring
& PLC_PRG.read_sub_index Device. Application BYTE 1624D Cydic Monitoring

= @& PLC_PRG.SDO_read Device. Application ARRAY [1..4] OF BYTE Cydic Monitoring

& SDO_read[1] BYTE 16200 Cydic Monitoring
# SDO_read[2] BYTE 16200 Cydic Monitoring
# SDO_read[3] BYTE 16%00 Cydic Monitoring
# SDO_read[4] BYTE 16200 Cydiic Monitoring
@ PLC_PRG.read_byte_num Device. Application BYTE 16200 Cydic Monitoring
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[ MD580---[Parameter list]---->C6[Fixed setpoints] X \
507 ClSetpoint] ~ , o 3 Passvord
: CICOLCHL speed Setpo“,'t] Saveas Compare Upload Download Customized missions |1[Basic par;
CIC1ICH-1 torque setpoint]
~CIC2[0H-1 Jog setpoint] Thiieks | £k [ 24
CIC30CH-2 speed setpoint] C6-00  Multi-step selection o[Fixed setpoint 11
| M1 CALCH-2 toraue setpoint] C6-01  Multi-step value selection 90.0
LFIC5ICH=2 Jog setpoint] C6-03  Multi-step selection bit0 oLo]
: N , C6-04 Multi-step selection bitl ofol
DIC6[Fixed setpoints] C6-05 Multi-step selection bit2 ofol
01 C7[Motorized potentiometer (MOP)] C6-06 Multi-step selection bit3 ofol
[ C8[Ramp-function generator (RFG)] 06-07  Fixed setpoint 1 source 0[Set by C6-11]
A7 dMotor parameter] C6-08  Fixed setpoint 2 source 0[Set by C6-12]
#7 ElMotor control] €6-09  Fixed setpoint 3 source 0[Set by C6-13]
B FL1/0] C6-10  Fixed setpoint 4 source 0[Set by C6-14]
1 H[Diagnostic] C6-11  Fixed setpoint 1 90.0
5 LlApplication function] C6-12  Fixed setpoint 2 400.0
87 n[Commnication and Extension modu C6-13  Fixed setpoint 3 450.0
50 o[ Technology] C6-14  Fixed setpoint 4 200. 0
1] UlConnector] C6-15  Fixed setpoint 5 0.0
u |1 C6-16  Fixed setooint 6 0.0

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.
SOP-20-880

USB cable |
9
Qo
(1]
v)
<
o
2
()
=4
Beckhoff PLC
Network cable n

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

PLC configuration

1. Create a project.
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Dd TwinCAT Project13 - Microsoft Visual Studio

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

id Project... Ctrl+Shift+N
‘@ Web Site... Shift+Alt+N
‘D File.. Ctrl+N

Open
Add

[Release  ~|[TwinCAT RT (x86) -1

¥ %4 Stack Frame:

Close

Close Solution

Nu... Device Type

Save Selected Items Ctrl+S
Save Selected Items As. 2
Save Project As Archive...

Send Project By E-Mail...

Save All Ctrl+Shift+S
Export Template...

EUm

Page Setup...

Print. Ctrl+P

Recent Files >

Recent Projects and Solutions »
B Exit Alt+F4

@1 NC-Task 1 SAF - Device 3 (EtherCAT) 1
s NC-Task 1 SAF - Device 3 (EtherCAT) Info

Y - 0 Errors 1 0 Warnings 0 Messages | Clear

Description ~

D4 TwinCAT Project13 - Microsoft Visual Studio ¥ | Quick Launch (Ctr1+Q)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW  HELP
BB 2 @ @ TuincaT boiacra <oy a7o0an 1
. i 2
0| @ e g NPt X bg
 Process: b Recent [INET Framework 45 ~| Sort by: [Default Search Installed Templates (Ctrl+E) @ ~
- 4 Installed . . X . Type: TwinCAT Projects
Solution Explorer TwinCAT XAE Project (XML format) TwinCAT Projects ype: 5
C O o-a| & 4 Templates TwinCAT XAE System Manager
Configuration
Search Solution Explorer (¢|  © Other Project Types .
© TwinCAT Measurement
1 Solution ‘TwinCAT Proj [TwWinCAT Projects
4 Ll TWinCAT Project13. =
Iy ‘ SYSTEM TwinCAT PLC
MOTION Samples
18] NC-Task 1 SA .
PLC v Online
8 saFeTy
Cer
@ ANALYTICS
<« @io
“% Devices
4 &% Mappings
3% NC-Task 1
% NC-Task 1 Click here to go online and find templates.
Name: TwinCAT Project14
Location: [D\02 InstallDIr\06_twincat\ -] [ Browse. |
Solution: [Create new solution -
Y | @ 0kmors | ¢ Err
Solution name:  TwinCAT Project14 Create directory for solution
Description ~ jmn

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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D& TWInCAT Project13 - Microsoft Visual Studio
FILE EDT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP

wE 2 @| @ 7. &/ [TwinCAT Project13  ~|[cx-8722AD =
ie-o|lB-o-uM| [9 - | » atach.. - - [Release - [TwinCAT RT (x86) -] 8 [z

froes|  |mSwpedcihed| W Sekame]
Solution Explorer B TwinCAT Project13 = X

co@ e-a|s= Nu.. Device Type
Search Solution Explorer (Ctrl+;) P~

57 Solution ‘TwinCAT Project13" (1 project)
4 il TWinCAT Project13
> (@ SYSTEM
4 |@l MoTioN
3 NC-Task 1 SAF
PLC
|2 SAFETY
[ c++
ANALYTICS
4 /0
“% Devices
4 §% Mappings
% NC-Task 1 SAF - Device 3 (EtherCAT) 1
s NC-Task 1 SAF - Device 3 (EtherCAT) Info

Y -| @ 0Erors | ¢ 0Warmings

0 Messages | Clear

Description ~ File

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\lo\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.
AMtREAR (C) > TwinCAT > 3.1 > Config > lo > EtherCAT

= EXAn %3 K
Beckhoff AX5xxx 2023/6/6 20:29 ffse
RES 2023/6/6 20:29 SR

O (0302B435)MD580N_ECAT V1.0.1 xml 2023/10/10 17:05 XML 3284 185KB
 (0302B436)MD88ON_ECAT V1.1.7 xml 2023/10/1017:28 XML 3244 185 KB
[] 200KW_PCS_V1.12xml 2024/5/21 15:44 XML 3284 1,004 KB
j Beckhoff APS Txx.xml 2019/9/9 9:24 XML 3284 218 KB
| Beckhoff AT2x0cxml 2020/4/6 8:28 XML 3284 6,401 KB
2] Beckhoff ATH2xx.xml 2019/12/514:02 XML 324 503 KB
j Beckhoff AX2xxx.xml 2015/11/2011:18 XML 3284 290 KB
| Beckhoff AXSxocxml 2020/2/11 15:00 XML 3284 1,165 KB
[ Beckhoff AX8yxx.xml 2019/12/16 14:54 XML 3244 15,897 KB
[ Beckhoff AX86xxxml 2019/6/27 12:15 XML 8% 4,841 KB
| Beckhoff AX88xxxml 2019/6/27 12:15 XML 3284 386 kB
[ Beckhoff BKxooxml 2016/7/1513:24 XML X% 1,912 KB
j Beckhoff CUxxx.xml 2019/10/11 11:52 XML 3284 283 KB
| Beckhoff OXoooxxml 2019/5/3 15:41 XML 3284 111KB
j Beckhoff EJTxxx.xml 2019/9/19 11:29 XML 324 72 KB
j Beckhoff EJ2xx.xml 2020/1/16 17:16 XML 3284 255 KB
| Beckhoff EJ3ocxml 2020/1/1617:13 XML 3244 1,772 KB
1 Beckhoff EJ4xxx.xml 2020/1/29 12:53 XML 3244 512 KB
v TR o eerear . AAAA A tas a7 an N VPN

4. Scan the devices.
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4 TwinCAT Project13 - Microsoft Visual Studio ¥ [ Quick
FILE EDT VIEW PROJCT BUID DEBUG TWINCAT TWINSAFE PIC SCOPE TOOLS WINDOW HELP
‘w B B2 @ @5 & [TwincAT Projecti3__ ~|[Cx-8722AD g -

c-olB-o-M XAA|2 -S| » At

co@ o-8 &= Nu.. Device Type

Search Solution Explorer (Ctrl+) o~
51 Solution TwinCAT Project13' (1 project)

4 Gl TWIinCAT Project13

> (@l SYSTEM
4 MOTION
NC-Task 1 SAF

-] [TwinCAT RT (x86) || A [

]
@ ANALYTICS
4

4 g7 Ma O AddNewltem.. Ins
Yo Add Existing Item... Shift+Alt+A
Add New Folder...

o
[
L]

Export EAP Config File

g
Paste Ctrl+V.
Paste with Links
Description ~ File
4 TwinCAT Project13 - Microsoft Visual Studio X | Quid
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP
B B2RE@| @5 @ [twincaT Project13 -] [cx-8722AD -|=
c-o|B-o-aM| a2 - | » atach. - - [Release | [TwinCAT RT (x86) || A [
- Process: ~| [7] Suspend ~ Thread: | ¥ %% Stack Frame: -
Solution Explorer =
co@ o-a &= Nu.. Device Type
Search Solution Explorer (Ctrl+;) 4 new 1/O devices found x
&1 Solution "TwinCAT Project13' (1 project) [[JDevice 1 (EtherCAT Automation Protocol)  [Local Area Connection (TwinCAT-Intel PCI oK
&l TWinCAT Project13 ovice 3 (EtherCAT) _[Local Area Connection 2 (TwnGAT-Intel PCI Etheme]
>l SYSTEM Cancel
4
Select All
Unselect Al

C++
& ANALYTICS
1/0

b 5 Device 1 (EtherCAT Automation Protocol)
b 5 Device 3 (EtherCAT)

b =@ Device 2 (USB)

b "B Device 4 (NOV-DP-RAM)

% Mappings

OFrors | ¢ 0Warmings 0 Messages | Clear

Description ~ File
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VB IWIHICAT TSI~ IVIILIUSUIL Visual SWwaiy

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP
B B2 X&) @5 @ [TwincAT Projecti3 | [cx-8722AD -]

io-olm-n-GW|X | 2 - @ -] » Attach.. - | - [Release ~|[TwinCAT RT (x&6) | B8 [xeree qlm s
Process: -] %1 Suspend - Thread: <] ¥ % Stack Frame: | [
Solution Explorer =
co@d| e-8 &= General Adapter EtherCAT Online Cof - Online
Search Solution Explorer (Ctrl+) »-
1 Solution "TwinCAT Project13 (1 project) A Name [Device 3 (EthercAD d:
4 Gl TwinCAT Project13 Objectic:  [0x03010030
>l SYSTEM
4 &l MOTION EtherCAT drive(s) added X
NC-Task 1 SAF
Pl Aopendinked sisto (€)NC-Configuation o
[ sarery OcNo-Cortigurtion
Cor cancel |
&l AnALYTICS
45 Image [ Disabled Create symbols []
% Image-Info
2 SyncUnits
b Inputs

Y -| @ o0Erors | + 0Warnings 0 Messages | Clear Search

Description ~ File Line Colut

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.

D4 TWinCAT Project13 - Microsoft Visual Studio ¥ | Quick Launch (Ctri+C
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP

(i B B2 K@ @5 & [twinCAT Project1s -] [cx-8722AD -2

io-o|lB-m-2H|XAA]2 -S| » Atach. [Release ~| [TwinCAT RT (x86) | 2 [ Bli:]

 Process: o] Esuspend v Thread: [ -] ¥ % Stack Frame .

Solution Explorer R ) TwinCAT Project13 & X
co@e-a|s-= General Adapter EtherCAT Online CoE - Online
Search Solution Explorer (Ctrl+;) p

b [ NC-Task 1 SAF L Net: [s1353417341 Advanced Settings...
PLC
Export Configuration File...

Sync Unit Assignment. ‘
Topology...

*% Image

1

&7 Image-Info Fr. C. Addr len WC Sync.. Cycl. Utilizati.. Size/Dur.. Map Id
b 2 SyncUnits
4 Inputs WO N.. 0x0000. 2.0
4 .Oslpuls MO A. 0x0000.. 4 2,000
b @ InfoData MO [R. 0x0100.. 32 3  <defa.. 2000
b [ Drive 1 (MDS80_ECAT) WO BR. 0x0000.. 2 1 2000 052 106/10.. O

4 §% Mappings . 052

Y -| @ 0krmors | + 0Wamings | © 0Messages | Clear Sear

Description ~ File Line Co
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DXJ TWinCAT Project13 - Microsoft Visual Studio N ek Launcn
FILE EDIT VIEW PROJECT BUID DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP
w B B2 @@ &|[wnCATProjecti3 - [cx-8722AD -
-o|B-o-uE|XPa]? -S| > atach. - [Release  ~| [TwinCAT RT (x86) -|| 2% sz
Process: ~] 1 Suspend ~ Thread: Stack Frame: N
Solution Explorer - 0 x [ ® X
& o-8 &= General EtherCAT DC  Process Data Plc  Startup Cof - Online Online
| Search Solution Explorer (Ctrl+:) p-
B State Machine
» [ NC-Task 1 SAF -
| SAFETY Current State: opP
Cor Pre-Op Safe-Op ) >
& AnauvTics S — Requested State:
< @wo P lear Error
4 *% Devices
4 == Device 3 (EtherCAT) DLL Status
*% Image N
*% Image-Info Port A Carrier / Open
-
> 2 SyncUnits Port B: No Carrier / Closed
b Inputs (Foramer/7ose? |
> W Outputs No Carrier / Closed
b @ InfoData
b [ Drive 1 (MD580_ECAT) it D No Carrier / Closed
4 &7 Mappings .

Y -| @ o0Erors | 1 0Wamings | € 0Messages | Clear

Description ~ File Line

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.

D4 TwinCAT Project13 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q)
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP
B2 @ ®5. &|[TwincATProjecti3 -] [cx-8722AD -l=
-o|B-m-E|[¥AA]2-C | b Atach. - - [Release - [TwinCAT RT (x86) || B [tz Blickd]
Process: -] =1 Suspend - Thread: | -] Stack Frame: - .
Solution Explorer EFE wincAT s X
@ o-8| &= General EtherCAT DC  Process Data Plc  Startup CoE - Online Online
Search Solution Explorer (Ctri+;) P
— | symnemanager PDO List:
B S Si. Ty. Pl Index Size Name Flags  SM SU
4+ 0 128 M 0x1.. 320 1st transmit PDO 3 0
M c
& ANALYTICS 1128 M., 0xl... 320 Tstreceive PDO . 2 0
<« @ 2 32 ou
4 % Devices 332 In
4 B Device 3 (EtherCAT)
-m
2% Image-Info
b 2 SyncUnits
b Inputs
> W Outputs
> PDO Assignment (0x1C12): PDO Content (Ox1A00):
4 e a P . ~10x1600 Index Size Offs Name Type  Defaul
- et reemve pDO Ma;z::gg 0x4. 20 00 TPDOI(uintl6)  UINT
b Westate 0xd.. 20 20 TPDO2(uint16)  UINT
b @ InfoData 0x4. 20 40 TPDO3(uint16)  UINT
4 & Mappings 0. 20 60 TPDO4(uint1e)  UINT
NC-Task 1 SAF - Device 3 (EtherCAT) 1 Ox4.. 20 80 TPDOS(uint16) UINT
NC-Task 1 SAF - Device 3 (EtherCAT) Info _ [ vame Online Type Size  >Addr.. In/Out UserID Linked to

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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D¢ TWinCAT Project13 - Microsoft Visual Studio

Y | Quick Launch (Ctrl+Q

|| 8 [z

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

w H| B | @5 @ [TwinCAT Project13 -] [cx-8722AD <le
io-olm-o-2M|%AA|2-Q | b At - | [Release | [TwinCAT RT (x86)
“ Process:

Solution Explorer

CoRe-a|s =

Search Solution Explorer (Ctrl+;)
> @l SYSTEM
4 MOTION
> |8 NC-Task 1 SAF
{0 SAFETY
[
@ AnALYTICS
“ 1/0
4 *% Devices
4 5% Device 3 (FtherCAT)
2% Image
2% Image-Info
b 2 SyncUnits
b Inputs
> W Outputs
b W InfoData
4 [ Drive 1 (MDS80 ECAT)

bW st transmit PDO Mapping
b Wl It receive PDO Mapping
b WState
> @ InfoData

Error List

2. The PLC writes process data to the

¢ TwinCAT Project13 - Microsoft Visual Studio
FILE  EDIT

Name
#TPDO1(uint16)
#TPDO2(uint16)
#TPDO3(uint16)
*TPDOA4(uint16)
*TPDOS(uint16)
*TPDOS(uint16)
*TPDO7(uint16)
*TPDOB(uint16)
#TPDOY(uint16)
#TPDO10(uint16)
#TPDO11(uint16)
#TPDO12(uint16)
#TPDO13(uint16)
#TPDO14(uint16)
#TPDO15(uint16)
#TPDO16(uint16)

Online

cocococococococococococoooo

MD580 drive.

~] 71 Suspend ~ Thread -] ¥ =t stack Frame:

Type
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

Size  >Addr.. In/Out  Linked to
20 580  Input
20 600  Input
20 620  Input
20 640  Input
20 660  Input
20 680 Input
20 700 Input
20 720 Input
20 740 Input
20 760 Input
20 780  Input
20 800  Input
20 820 Input
20 840  Input
20 860  Input
20 880  lnput

X | Quick Launch (Ctr+Q)

VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW  HELP
‘BB | ® % @& [TwinCAT Project13 - [cx-8722AD -
ic-0|B-o-SW|XAA|D2-C | » At - ~ [Release ~|[TwinCAT RT (x36) -|| 8 [z Bl-Ra
ipocess [ | (7] suspend - Thread: <] ¥ % Stack Frame: |
TwinCAT Project13 + X
com | o-d ‘ 5= Name > Type Size  >Addr.. In/Out Linked to
BT STH Fr R CE) 5 - f=rPo010int1e) UINT 20 580  Output
o = RPDO2(uint16) UINT 20 600 Output
> SYSTEM
@ Y G —
= RPDO4(uint16) 0x0000 -
1B NC-Task 1 5AF = RPDOS(uint16) 0x0000 E )
& i =RPDOG(uint16) 040000 GoTTo Link Variable
Cot ®RPDO7(uint16) 0x0000 Take Name Over from linked Variable
| ANALYTICS = RPDOB(int16) 0x0000 Display Mode ,
. Vo ©RPDOY(uint16) 0x0000
2% Devices =RPDO10(uINt16) 0x0000 Dok D)
4 = Device 3 (EtherCAT) =RPDOT1(uint16) 0x0000 Move Address
4% image ‘?Eggli\”“lg gxgggg 53 Online Write...
*% Image-Info = (uint X N
2 >
> 2 Syncunits =RPDO14(uint16) 0x0000 3
b &l Inputs = RPDO15(uint16) 0x0000 [abeia Rt
> Outputs ©RPDO16(uint16) 0x0000 Add to Watch
b @ InfoData
i R from Watch
4 [ Drive 1 (MD580_ECAT) cmeverom i
> 1st transmit PDO Mapping B8 Add to Scope
b @ 1st receive PDO Mapping
b WcState
> W InfoData -
&
inguages  System
setings
Sispace X[ rrorect vt MOS80 (Parameter istl—>n2lFBAAT X
nk:ﬂ"wmw [ Parameter grow 3, % S < 3 Password (PP —r — o
,L;ZZISTE:A:TW sroup Saveas Compare Upload Download Customized Permissions [1(Basic par v A @
Comontaamton Gurvent v... [Unit [iin Mox  [Default [odific...[Show type
111 permmter Date display of process dera etz G000 - - - - Yo mod. .. Hexade
e Data display of process data outpu... 00000 - - - - Yo mod...  Hexade
¥ = alsvsteal coumand] Data display of process data outpu... - - - No mod. Hexade.
y of process data outpu - - - Yo mod .. Hexads
= MD5S( @17 C[Setpoint] - - - B
Pl I Py B
OB Parmeter List [l EDiotor controll Data display of process data input 1 030001 = - = = No mod... Hexade.
/= FL1/0] Data display of process data input 2  0x0002 - - - - No mod. Hexade.
= HDingrostic] Data display of process data input 3 00003 - - - - Yo mod .. Hexade
LiApplication function] Data disolay of process dsta imput 4 00000 - - - - Nomod... Hexade
&% nlCommnication and Extensi 5 oo - - - - Yo mod .. Hexads
550 noLink] 6 oo - - - - No mod... Heade
& n1(0n board Modbus RTU] 7 0x0000 No mod. Hoxade.
5 s oo - - - - Yo mod... Hexade
o o0 - - - - Yo mod .. Hexade
Tl . 0 oo - - - - Yo mod .. Hexade
FuslEacodes settie T . i Nomod.  Herade
Fn6lEncoder? settng] 12 [ = N - Tl e
10 Dodbus K B o0 - - - - No mod...  Hezade
Emi2LcANoper oo - - - - Nomod | Fexace
4 [Etherc: 5 o000 - - - - Yo mod...  Hexade.
8 n6{Profibus-P] Data display of process dsta input 16 00000 - - - - Yo mod... Hexade
B ariProfiNet 10] 4 1 1 16 Freen.. Deciasl
a8 Custon com ] 402 8000 enable word 16 - - - - No wod... Decisal
Sslethentertr] 1Datais.. = 0 1 1 Freen.. Decimal
{3 o[ Techuolons] ibisable] - 0 1 ree n.. Decisal
B o motom i <0000 OEFF 0x0000  Preem.. Henade
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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.

D TwinCAT Project13 - Microsoft Visual Studio X | Quick Launch
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW  HELP

w E| B | @2 @ [TwinCAT Project13 -] [cx-8722AD -||

‘o-o|B-o-SW| [2 - -] » atach.. - - [Release || TwinCAT RT (x86) -J| 2 et -

Solution Explorer Sl TWinCAT Project13 = X

co@ o-a| &= Name XI  Online Type Size  >Addr.. In/Out Linked to
=TPDO1(uint16) 0x1000 UINT 20 580 Input
SearchiSoltionltxplorer(Crriz,) £ M- tepoaintie) 0x1000 UINT 20 600 Inzul
b @l SYSTEM “ N = TPDO3(uint16) 0x1000 UINT 20 62.0 Input
4 &l MoTION # TPDOA(uint16) 0x1000 UINT 20 640 Input
CNC'T““‘ 15AF # TPDOS(uint16) 0x1000 UINT 20 660  Input
- # TPDOG(uint16) 0x1000 UINT 20 680  Input
B ?ﬁm = TPDO7(uint16) 0x1000 UINT 20 700 Input
& ANALYTICS = TPDOB(uint16) 0x1000 UINT 20 720 Input
-1 = TPDOY(uint16) 0x1000 UINT 20 740 Input
2% Devices =TPDO10(uint16) 0x1000 UINT 20 760 Input
4 5 Device 3 (EtherCAT) =TPDO11(uint16) 0x1000 UINT 20 780  Input
28 Image #TPDO12(uint16) 0x1000 UINT 20 800  Input
*% Image-Info #TPDO13(uint16) 0x1000 UINT 20 820 Input
> 2 SyncUnits #TPDO14(uint16) 0x1000 UINT 20 840 Input
b Inputs = TPDO15(uint16) 0x1000 UINT 20 860  Input
b Outputs #TPDO16(uint16) 0x1000 UINT 20 880 Input
b W InfoData
4 [ Drive 1 (MD580 ECAT)
> 1sttransmit PDO Mapping
> Wl Ist receive PDO Mapping
b W WcState
> & InfoData .

Al X

Uplond Downiond

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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FLE EDIT VIEW PROJECT BUID DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP

waln @ %, 98| [TwinCAT Project13 - [Cx-8722AD =
-| > Attach.. -

o-o|m-

Process:

cuaxdalo-
7] s

nd - Thread

» @ Real-Time
4 B Tasks
@ PicTask
s Routes
£ Type System
TcCOM Objects
+ @ MoTion
b [ NCTask 1 SAF
4 08 Untitied?
@ Unitied? Project
(3 External Types
4+ & References
3 T2 EtherCAT
3 Te2 Standard
3 Te2 System
3 Te3 Module
3 0UTs
& 6vis

= POUs
] MAIN (PRG)

> @ PicTask (PicTask)
25 Untitled2.mc
08 Untitied? Instance
2 sarETy
Cov
dl AnaYTIcS
« @wo
4 % Devices
b = Device 3 (EtherCAT)
4 3% Mappings
4% NC-Task 1 SAF - Device 3 (EtherCAT) 1
% NC-Task 1 SAF - Device 3 (EtherCAT) Info

-] [TwincAT RT (x86) ]| A e

[Release

Stack Frame:

RspeeEo-. .
W oninea 03

2. Read C6-11 through SDO.

Variables related to the reading operation are defined as follows:

sdoread_en :
tim_cnt :
tim :

tx_ent :

rxerr_cnt :
fbsdoRead
sNetId
bExecute
nslaveaddr :
nIndex
nsubIndex
vendorId
bError
nErrrd
nereError

END_VAR

0;
: FB_EcCoESdoRead;
_AmsNetId :

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; sNetld is the master
node address, which can be viewed in the master interface.

fhSdoRead (

sNetId := sNetId,

nslavedAddr := nSlaveAddr,
nIndex := nIndex,

nsubIndex := nSubIndex,
pDstBuf := ADR(vendorId),
cbBuflen := SIZEOF (vendorId),
bExecute := bExecute);
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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.

Expression Type Prepared v.. Address Comment
# sdoread_en BOOL
# tim_ant DINT
® tim DINT
* bt DINT
# rxerr_cnt DINT 0
# & fbSdoRead FB_EcCoESd...
# sNetld T_AmsNetld '5.135.34.173.4.1'
# bExecute BOOL
* nSlaveAddr UINT
# nindex WORD
# nSublndex BYTE
# vendorld UDINT
# bError BOOL
# nErrld UDINT 0
# nPreError BOOL
Project wizard ---[Parameter list]---->C6[Fixed setpoints] X
j 1 [2) MD580---[P: lst]---->C6[Fixed ints]
S Paraneter group v r B Pasevord
4 & o L 3 asswor -
. Search[AIll  + @Al
Custon parameter group Saveas Compare Upload Download ~Customized Permissions |1[Basic par. v @41l para
B Modified parameter
{18 CommonParameter Func. ... [Name Current v... |Unit [Min [ Max: [Default  [Modific... [Show type [Address [Type  [Des
SI0ALL parameter C6-00 Multi-value selec... ODMulti—v... - - = = No mod... Decima 5 UINTI6
B AlSysten] C6-01  Multi-value selec... 90.0 % - - - No mod... Decimal 16636 NT16
& ntrol comand] ol0] - 0 1 0 Free m... Decimal 1351 UINTI6
B 1 ol0] - 0 1 0 Free m... Decimal 1352 UINTI6
¥ ClSetpolnt e oto] - 0 1 0 Freem.. Decimal 1353 TG
COICH-1 speed setpoint] ol0] - 0 1 0 Free m.. Decimal 1354 UINTI6
CLICH-1 torque setpoint OlSet by ... = 0 (] (] Free m.. Decimal 1399 UINTI6
C2[CH-1 Jog setpoint] 0fSet by . 0 0 0 Free m.. Decimal 1400 UINTI6
C3[CH-2 speed setpoint] 0[Set by . 0 0 0 Free m.. Decimal 1401 UINTI6
C4[CH-2 torque setpoint Ofset by ... = 0 0 0 Free m.. Decimal 1402 UINTI6
C5[CH-2 Jog setpoint] ||C6-11 Multi-value 1 90.0 % -600.0  600.0 10.0 Free m.. Decimal 1355 16
C6[Fixed setpoints] C6-12  Multi-value 2 10.0 % -600.0  600.0 10.0 Free m.. Decimal 1356 NT16
C7lMotorized potentiond |C6713  Multi-value 3 0.0 % -600.0  600.0 0.0 Free m... Decimal 1357 NT16
C8[Ram~function generd | 6714  Multi-value 4 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1358 INT16
% dotor parancter] C6-15  Multi-value 5 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1359 NT16
Soter C6-16  Multi-value 6 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1360 INT16
68 ElNotor control] €6-17  Multi-value 7 0.0 % -600.0 600.0 0.0 Free m. Decimal 1361 INT16
EEFI/0] C6-18  Multi-value 8 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1362 INT16
8 HlDiagnostic] C6-19  Multi-value 9 0.0 % -600.0 600.0 0.0 Free m. Decimal 1363 INT16
Application function] Multi-value 10 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1364 INT16
Multi-value 11 0.0 % -600.0  600.0 0.0 Free m... Decimal 1365 NT16
Multi-value 12 0.0 % -600.0  600.0 0.0 Free m.. Decimal 1366 16
[Connector] Multi-value 13 0.00 % -300.00 300.00  0.00 Free m.. Decimal 1367 NT16
Multi-value 14 0.00 % -300.00 300.00  0.00 Free m.. Decimal 1368 16
Multi-value 15 0.00 % -300.00 300.00  0.00 Free m.. Decimal 1369 NT16
Multi-value 16 0.00 % -300.00  300.00  0.00 Free m.. Decimal 1370 16

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

PROGRAM MAIN

VAR
sdowrite en : BOOL :=
tim_cnt : DINT i
tim : DINT := 1000;
tx_cnt : DINT i
rxerr_cnt : DINT :
fbSdoWrite : FB_EcCoESdoWrite;
sNetTd T_AmsNetId := '5.135.34.173.4.1';
bExecute  : BOOL;
nSlaveAddr : UINT
nIndex
nSubIndex : BYTE :
valueMaxcCurrent : ;
vendorId UDINT;
bError BOOL;
nErrid UDINT;
nPreError : BOOL i= FALSE;
END_VAR

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,

-46-



Communication Example

and the subindex is 0x4C; nSlaveAddr is the configured slave address, i.e., the
EtherCAT address configured for the slave, such as 1001; sNetld is the master node
address, which can be viewed in the master interface.

fhSdoWrite (
sNetId := sNetId,
nSlaveAddr := nSlaveAddr,
nIindex := nIndex,

nSubIndex := nSubIndex,

pSrcBuf := ADR(valueMaxCurrent),
cbBuflen := SIZECF (valusMaxCurrent),
bExecute := bExecute);

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.

Expression Type Value Prepared v.. Address Comment
# sdoread_en BOOL
* tim_ant DINT
# tim DINT
* b ant DINT
* rxerr_ant DINT 0
# ¢ fbSdoRead FB_EcCoESd...
* shetld T_AmsNetld '5.135.34.173.4.1'
+ bExecute BOOL
+ nSlaveAddr UINT 1001
# nindex WORD 8197
# nSublndex BYTE
+ vendorld UDINT
# bError BOOL
# nErrld UDINT
# nPreErmor BOOL

[ Project wizard [2) MD580---[Parameter list]---->C6[Fixed setpoints] X

5 Paraneter grow % . B Password
" 23 s & A » T
) Custon paraneter eroup Saveas Compare Upload Download ~Customized R (51 o il [ ©ill ey
Vodified parameter
ComonParameter Func.... |Name Current v... |Unit | Min [Max. [Default . [Show type [Address [Type  |Des
DAL paremeter C6-00 Multi-value selec... OMltiv.. - - - - Decimal 16635 UINTI6
5 AlSyeten] C6-01 Multi-value selec... 0.0 % - - - Decimal 16636 INT16
blentrol comand] 6-03  Multi-value selec... 0[0] - o 1 0 Decimal 1351 UINTI6
B Multi-valve selec... 0[0] - 0 1 0 Decimal 1352 UINTI6
S Clsetpoint] e Multi-value selec... 0[0] - 0 1 0 Decimal 1353 UINTI6
I COLCH1 speed setpoint Multi-value selec... 0[0] - 0 1 0 Decimal 1354 UINTI6
1[CH-1 torque setpoint Source of multi-v... O0[Set by 0 0 0 Decimal 1399 UINT16
2[CH-1 Jog setpoint] Source of multi- O[Set by = 0 0 0 Decimal 1400 UINTI6
3[CH-2 speed setpoint] Source of multi 0lSet by 0 0 0 Decimal 1401 UINTI6
4[CH-2 toraue setpoint Source of multi-v... O[Set by ... - 0 0 Decimal 1402 UINTI6
5[CH-2 Jog setpoint] Vulti-value 1 %0.0 % -600.0  600.0 10.0 Decimal 1355 INT16
6[Fixed setpoints] Multi-value 2 10.0 % -600.0  600.0 10.0 Decimal 1336 INTI6
7Dotorized potentiond Multi-value 3 0.0 % -600.0  600.0 0.0 Decimal 1357 NT16
s [Ramp-Function generd Multi-value 4 0.0 % -600.0  600.0 0.0 Decimal 1358 INTI6
liotor paremetes] Multi-value 5 0.0 % -600.0  600.0 0.0 Decimal 1359 NT16
: Multi-value 6 0.0 % -600.0  600.0 0.0 Decimal 1360 INTI6
Ellotor control) Multi-value 7 0.0 % -600.0  600.0 0.0 Decimal 1361 INT16
FL1/0] Multi-value 8§ 0.0 & -600.0  600.0 0.0 Decimal 1362 INT16
EDiagnostic] Nulti-value 9 0.0 % -600.0  600.0 0.0 Decimal 1363 NTI6
i LlApplication function] Multi-value 10 0.0 % -600.0  600.0 0.0 Decimal 1364 NT16
&/ n[Comunication and Exten Multi-value 11 0.0 % -600.0  600.0 0.0 Decimal 1365 NTI6
&8 o[ Technology] Multi-value 12 0.0 % -600.0  600.0 0.0 Decimal 1366 NT16
&5 UlConnector] Multi-value 13 0.00 % -300.00  300.00 0.0 Decimal 1367 INTI6
Multi-value 14 0.00 % -300.00 300.00  0.00 Decimal 1368 INT16
Multi-value 15 0.00 % -300.00  300.00 0.0 Decimal 1369 NTI6
Vulti-value 16 0.00 % -300.00  300.00  0.00 Decimal 1370 NT16
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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

Double flashing
red

EEPROM loading error

Hardware initialization
error

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

Check whether the
downloaded ESl 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

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

o Check whether n14-00 is
set correctly.

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

FIELDBUS

off

Expansion card not
activated

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

o Check the
communication cable.

o Check whether the
master network
configuration is correct.

Steady green

Communication with
MD580 is normal.
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9.1

Service and Support

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:

e Channel#1: Contact service@inovance.com.

e Channel#2: Visit https://www.inovance.com/global to access document downloads,
after-sales support, spare parts ordering, repair applications, and authenticity
verification services.

e 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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