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Preface
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Introduction

The MD580 series is a low-voltage high-performance engineering AC drive that can
control three-phase AC permanent magnet synchronous motors and asynchronous
motors. Adopting the high-performance vector control technology, the MD580 series
features high torque output at a low speed, excellent dynamic characteristics,
superior overload capabilities, and stable performance. It provides rich and powerful
combined functions, such as user programmable, software monitoring, and
communication bus functions, and supports multiple encoder types.

This guide describes the communication expansion card in brief, composition, size,
installation, electrical connection, and parameter configuration. Figures in this guide
are only for your reference.

More documents

Document Name

Data Code

Description

MD580 Series Low-
Voltage High-
Performance
Engineering AC Drive
Hardware Guide

19011706 (400 V)
19012181 (690 V)

This guide describes the system
composition, technical specifications,
components, dimensions, options (including
installation accessories, cables, and
peripheral electrical components), expansion
cards, certifications, and standards.

MD580 Series Low-
Voltage High-
Performance
Engineering AC Drive
Safety Installation
Guide.

19012111 (400 V)
19012183 (690 V)

This guide describes the installation and
wiring of the drive, including pre-installation
preparations, unpacking and
transportation,mechanical installation, and
electrical installation.

MD580 Series Low-

Voltage High- This guide describes the routine
performance 19011705 :

. X . maintenance and component replacement.
Engineering AC Drive
Maintenance Guide
MD580 Series Low-
Voltage High- This guide describes the composition, size,
performance 19011708 installation, electrical connection, and

Engineering AC Drive
Communication
Guide

parameter configuration of the
communication expansion card.
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Document Name Data Code Description
MD580 Series Low-
voltage High- L ; - I

This guide describes function applications,
performgnce . 19011709 fault codes, and parameters.
Engineering AC Drive
Function Guide
MD580 Series Low-
voltage High- This guide describes the parameters,
performance 19012184 troubleshooting, operating panel,
Engineering AC Drive commissioning software, commissioning
Commissioning flowchart, and commissioning procedure.
Guide
Revision History
Date Version Description

o Added section 7 EtherCAT Industrial
Ethernet Communication.

August 2023 A02 o Added section 8 EtherNet/IP Industrial
Ethernet Communication.

« Added the communication configuration
cases.

December 2022 AO1 o Changed the expansion slot 1_7to 1_3 for
n10-00 according to the module slot
position.

March 2022 A0O First release

Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version in the

following ways:

e Visit http://www.inovance.com, go to Support > Download, search by keyword,

and then download the PDF file.

Scan the QR code on the product with your smart phone.
Scan the QR code below to install the app, where you can search for and

download manuals.
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Warranty

Inovance provides warranty service within the warranty period (as specified in your
order) for any fault or damage that is not caused by improper operation of the user.
You will be charged for any repair work after the warranty period expires.

Within the warranty period,maintenance fee will be charged for the following

damage:

e Damage caused by operations not following the instructions in the user guide

e Damage caused by fire, flood, or abnormal voltage

o Damage caused by unintended use of the product

e Damage caused by use beyond the specified scope of application of the product
e Damage or secondary damage caused by force majeure (natural disaster,

earthquake, and lightning strike)

The maintenance fee 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 the Product Warranty Card.
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Fundamental Safety Instructions

Fundamental Safety Instructions

Safety Precautions

This chapter presents essential safety instructions for a proper use of the
equipment. Before using this product, read the user guide thoroughly and
correctly understand the related safety precautions. Failure to comply with the
safety instructions may result in death, severe personal injuries, 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.
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

A DANGER

Indicates that failure to comply with the notice will result in death or

severe personal injuries.

AWARNING

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

severe personal injuries.

A CAUTION

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

moderate personal injuries or equipment damage.

General 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.

Users 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

AWARNING

« 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.

A CAUTION

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

« Unpack the package by following the unpacking sequence. Do not strike the package
violently.

o 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.

Storage and Transportation

/A\ WARNING

o Large-scale or heavy equipment must be transported by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injuries 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.
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A CAUTION

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

o 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 will result in equipment damage.

« Avoid storing or transporting the equipment in environments with water splash, rain,
direct sunlight, strong electric field, strong magnetic field, and strong vibration.

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

« Pack the equipment strictly before transportation. Use a sealed box for long-distance
transportation.

« Never transport the equipment with other equipment or materials that may harm or
have negative impacts on this equipment.

Installation

A DANGER

o 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 this 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 an 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 afire.

« Do not retrofit the equipment.

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

o 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 equipments with strong electromagnetic interference, such as a
transformer, install a shielding equipment 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.
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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 executes
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.

Wiring

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts 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 will result in an electric shock.

« Do not perform wiring, remove the equipment cover, or touch the circuit board with
power ON. Failure to comply will 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 can 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.

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

o Fix the terminal screws with the tightening torque specified in the user guide. Improper
tightening torque may overheat or damage the connecting part, resulting in a fire.

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
an electric shock or equipment damage.

A CAUTION

« Follow the proper electrostatic discharge (ESD) procedure and wear an anti-static wrist
strap to perform wiring. Failure to comply may result in damage to the equipment or to
the internal circuit of the product.

« 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.

Power-on
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A DANGER

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

o 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

o« 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 injuries.

« 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 casing, fan, or resistor with bare hands to feel the
temperature. Failure to comply may result in personal injuries.

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

Maintenance

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts 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.
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AWARNING

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

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Do not repair the equipment with power ON. Failure to comply will 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

o 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.

o When the equipment is faulty or damaged, the troubleshooting and repair work must be
performed by professionals that follow the repair instructions, with repair records kept
properly.

« 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.

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

AWARNING

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

o Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Repair

Disposal

Safety label

For safe equipment operation and maintenance, comply with the safety labels on the
equipment. Do not damage or remove the safety labels. The following table describes
the meaning of the safety labels.

-11-
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Safety label

Description

« Read through the safety instructions before operating the equipment.
Failure to comply may result in death, personal injuries, or equipment

damage.

¢ Do not touch the terminals or remove the cover with power ON or
within 10 min after power-off. Failure to comply will result in an

electric shock.

-12-




List of Communication Protocols

1

List of Communication Protocols

Supported Protocol

Communication Hardware

PROFIBUS DP

PROFINET 10 industrial
Ethernet

Modbus RTU

CANopen

Modbus TCP industrial
Ethernet

EtherNet/IP industrial
Ethernet

EtherCAT industrial Ethernet

External communication
expansion modules

MD580-SI-DP1
communication expansion
card

MD580-SI-PN1
communication expansion
card

MD580-SI-RS1 communication
expansion card

MD580-SI-CAN1
communication expansion
card

MD580-SI-EM1
communication expansion
card

MD580-SI-EN1
communication expansion
card

MD580-SI-ECAT1
communication expansion
card
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2 PROFIBUS DP Communication

2.1 Overview

MD580-SI-DP1, a PROFIBUS-DP fieldbus adapter module, must be used with the
MD580 AC drive of Inovance and fixed in the extension slot (CN13 slot) of the AC drive.
It communicates with the bus master using the PROFIBUS-DP communication
protocol.

Features:

e Automatically identifies the bus baud rate; supports the communication rate
ranges of 9.6 kbps to 12 Mbps.

e Inthe bus topology, connects up to 32 nodes (including the master) when no
repeater is used, or up to 122 nodes when repeaters are used (each segment
comprising 31 nodes and one repeater).

Complies with the EMS standard EN 61800-3:2004.
Supports DPV0 and DPV1 for data exchange with the master.
e Be powered by the AC drive, without requiring an external power supply.

2.2 Product Information

Product layout

@ /3\
@
Figure 2-1 Product layout
No. Name Description
Bus communication It indicates the PROFIBUS DP bus
terminal communication terminal.
Communication status It indicates the communication status of
indicator the module.

It is used for electrical connection

Slot terminal between the module and the MD580.

It is used to fix the module to the MD580
to ensure proper PE layer connection.

® | ®| 0|6

Screw fixing hole
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Description of indicators

The MD580-SI-DP1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator

positions.
INOBUS indicator
MODULE indicator
FIELDBUS indicator
Indicator Color Description
Solid green The commgnication between the module and
INOBUS the MD580 is normal.
Flashing red The communication between the module and
& the MD580 is being established or fails.
Solid green The module is normal.
MODULE Solid red The station number is invalid.
Flashing red The communication between the module and
& the MD580 is being established.
Solid green The bus network connection is normal.
- The bus network communication is being
Flashing green
&8 established.
FIELDBUS Solid red The bus network communication fails.
Flashing red Communication with the master station is
lost.
Flashing orange .Conﬂgurations of the slave station are
incorrect.

2.3 Installation Guide

Installation precautions

e During the installation and removal of the MD580-SI-DP1 module, ensure that the
MD580 is in the power-off state. Avoid damage to the MD580-SI-DP1 module or
MD580 caused by live plugging and unplugging.

Do not drop or shock the MD580-SI-DP1 module to avoid damage to the module.
Do not disassemble the MD580-SI-DP1 module to avoid damage to the module.
Do not fasten with excessive torque to avoid damage to the terminal.

-15-
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Tools required for installation
The following tools are required for installation:

e Phillips screwdriver, 1#
e Straight screwdriver, 1#

Tightening torque

The screws must meet the tightening torque listed below.

Mechanical Connection Electrical Connection
Screw Tightening Torque Screw Tightening Torque
M3 1.2 Nem M3 0.55 Nem
Dimensions
68.5
64.4

39.6

65

741
©

IR

Figure 2-2 Product dimensions (mm)

The MD580-SI-DP1 module can be installed in the expansion slot of the MD580.

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

-16-
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2. Press the snap-fit joint at both sides of the module inward to push the module into

the slot, and fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

-17-
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Removal

2.4

Remove the module in a reverse way of installation.

1. Remove the grounding screw of the module by using the 1# screwdriver.
2. Press the snap-fit joint at both sides of the module inward and pull out the module.
3. Store the module properly.

Electrical Connection

Bus cable description

The following table describes the dedicated cable for the PROFIBUS DP bus.

Table 2-1 Cable specifications

Parameter Description
Conductor One pair (2 x 22AWG) of single-strand copper
conductors
Insulating sheath color Green, red
Shield Aluminum plastic tape + tinned copper braid
Sheath material PVC
Operating temperature -30°C to +70°C
Appearance Purple

Conductive copper wire

o

0

07
4th layer: 3rd layer: 2nd layer: 1st layer:
Data wire A (green) Aluminum foil  Shield braid Cable sheath

Data wire B (red)

Figure 2-3 Internal layer of the bus

Bus terminal

Siemens dedicated PROFIBUS DP connector 6ES7 972-0BB12-0XA0 is recommended.

-18-
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Terminal fastening screw

+——— Terminal for connecting HDP-10

Terminal fastening screw

r

)

e

DIP switch for
termination resistor ‘D

!

on
off

()

Fastening screw for the
connector upper cover
—=—____ Busoutputjack

Bus input jack

Fastening screw for the
connector upper cover

Figure 2-4 Bus connector

Bus connection procedure

1. Strip the cable sheath and reverse the length as specified in the following figure.
-6 > 8- -8 —»

Conductive Cable — Shield braid—— Cable sheath——
copper wire insulating layer

Figure 2-5 Length of each layer of the bus cable (unit: mm)

2. Open the bus connector terminal cover using the 1# straight screwdriver.
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3. Secure the cable to the connector installation position using the 1# straight
screwdriver. Ensure that the shield is in close contact with the shield metal sheet.

Connect the green cable to the A terminal and the red cable to the B terminal, as
shown in the following figure.

GreenRedGreenRed

g/ gl lg]ly]

Shield in contact
with the sheet metal

4. After you close the connector cover and tighten the screws on the cover, insert the

connector to the DB9 port of the MD580-SI-DP1 module, and use a screwdriver to
tighten the screws on both sides.

-20-
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Note

When installing the PROFIBUS DP bus, ensure that the studs on both sides of the Siemens
terminals are securely connected to the MD580-SI-DP1 module. Otherwise, the communica-

tion may fail or the communication quality may deteriorate.

Bus topology
e For multi-drive system connection without any repeater, connect termination
resistors to the first and last AC drives, as shown in "Figure 2-6 Multi-drive system

connection without any repeater” on page 21.

Up to 31 slaves

PROFIBUS DP MD580 MD580

Figure 2-6 Multi-drive system connection without any repeater
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e For multi-drive system connection with repeaters, connect termination resistors to
the first and last AC drives, and connect the termination resistor of the repeater, as

shown in "Figure 2-7 Multi-drive system connection with repeaters” on page 22.
Up to 30 slaves

PROFIBUS-DP MD580 MD580

Figure 2-7 Multi-drive system connection with repeaters

Baud rate and communication distance

Baud Rate

(kbps) 9.6 19.2 93.75 187.5 500 1500 3000 12000

Transmis
sion
Distance
(m)

1200 1200 1200 1200 400 200 100 100

Note

The transmission distances in the preceding table are distances without using any repeater.
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2.5 Parameter Configuration

Parameter configuration flow
To set the MD580-SI-DP1 module, do as follows:

1. Select the parameter settings.

2. Select the bus adapter and functional module.

3. Select the fieldbus adapter A.

4. Select the bus type of the bus adapter.

5. Select the PROFIBUS DP fieldbus adapter module.

Note

You can also select the fieldbus adapter B.

Parameter configuration description
The following table describes the parameter settings of the MD580-SI-DP1 module.

Parameter | Parameter Name Default Set Value Description
Code
n2-00 Bus type of bus |0 7 Only one of the
adapter A two parameters
n3-00 Bus type of bus 0 7 canbesetto7.
adapter B
n16-00 Expansion slot 0 0: Disable Select a value
selection 1: Expansionslot 1_1 | according to the
2: Expansion slot 1_2 | actual need.
3: Expansion slot 1_3 | Generally, select
the value 1.
n16-01 Status 0 0: Offline -

1: Online

-23-
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Parameter
Code

Parameter Name

Default

Set Value

Description

n16-02

nl6-10

Station number
of the expansion
card

DP data
verification bit

1to 125

| 0: PZDL.bit10

(default)

: Disable

: PZD1.bit0

: PZD1.bitl

: PZD1.bit2

: PZD1.bit3

: PZD1.bit4

: PZD1.bit5

: PZD1.bit6
9: PZD1.bit7
10: PZD1.bit8
11: PZD1.bit9
12: PZD1.bit10
13: PZD1.bitl1
14: PZD1.bit12
15: PZD1.bit13
16: PZD1.bit14

0N U WN

| 17: PZD1.bit15

Slave station
number

This parameter
is used to verify
data validity.

Note

After parameters are set, you must reset the MD580 to make the settings take effect.

2.6 Configuration for PROFIBUS DP Communication Between AC
Drive and S7-300

Configuring slave stations on the S7-300 master station

To use the PROFIBUS DP master station, configure the GSD file of the slave station
first to add the slave station to the master station system. If the slave station already
exists, skip step 2. You can obtain the GSD file from Inovance’s agency or the
manufacturer. The detailed procedure is as follows.

1. Open STEP 7, create a project, and add the S7-300 master station to the project.
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File Edit Insert PLC View Options Window Help

D [EBP6F | % B2l e[ %[ %

| <Ha Filter >

[ 2§

B B9RET (1)
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del

Insert New Object
PLC

Rename

SIMATIC 400 Station
SIMATIC 300 Station
SIMATIC H Station

SIMATIC PC Station
Other Station
SIMATIC S5

PG/PC

Object Properties... Alt+Return

MPIL

PROFIBUS

Industrial Ethernet
PTP

Foundation Fieldbus

57 Program

Inserts SIMATIC 300 Station at the cursor position.

2. Double-click the hardware icon to enter the "HW Config" interface. On the "HW
Config" interface, add the MD580DP.GSD file.

Note

Do not store the GSD file in a Chinese path; otherwise, the GSD file may not be recognized.
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Station Edit Insert PLC View |Optrons Window Help
J DS 28 B & =i Customize... Cirl+Alt+E

Specify Module...

Configure Network

Symbol Table Ctrl+Al+T
Repaort System Error..

Edit Catalog Profile
Update Catalog

Install HW Updates ...
N —— Install GSD File...

Find in Service & S rt..
:l:l SIMATIC 3000(1) eI Servies = Suppo

s, | Dezignation

Create GSD file for I-Device...

-
Install GSD Files - — M

Install 65D Files: from the dirzctory =l

ID 401 _Dewelop_Workh0l _GSD_a11%08_MDSS0AIF_profibus Browse ... |

MOSS0 DP-V¥1: FROFIEUS DF communication option MDSS0 with DP-¥1 interface in MD Driwves

Install | Show Log I Select ALl Deselect A11

Help |

Click "Install". After the installation is complete, the PROFIBUS DP module of the
MD580DP is displayed.
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535 PROFIBUS P "
=] Additional Field Devices
B Drives
-] INOVANCE/FROFIBUS
=1 op
1@ MD580 DE-V1
- [@ Universal module
|q pro-01, 4 PEW + 2 PZD
|4 rro-02, 4 PR + 6 PZD
|q ¥P0-03, O PEW + 2 FZD
- |§ rPo-04, O PEW + 6 PZD
|4 pro-05, 4 PXW + 10 PZD
g rro-06, 0 FR¥ + 10 PZD
[§ rro-07, 4 PXW + 12 PZD
|§ Fro-08, 0 FRW + 12 FZD
[#)- (] Switching Devices
=10
-] Gateway
3. Configure the actual hardware system.
Bl HW Canfig - SIMATIC 300(1)
Station Edit Insert PLC View Options Window Help
DSR %E e db DO %8 e
g SIMATIC 300(1) (Configuration) — 57_Pral == EcE

=0 ®

1

»

FROFIBUS (1): P master system (1)

CFU 315-2 DP
e

m

| = fen) e ol bg o

4. Configure data features of the slave station.

5. Configure the PZD.

B % PROFIEUS IP

=] (] Additional Field Devices

1] Drives

(1] TNOVANCE/PROFIEUS

=0
=

U3

@ MDSs0 DE-v1

T T T T T T T

Universal module

PPO-01, 4 PKW + 2 PZD
PPO-03, O PKW + 2 PZD
PPO-04, O PKX + 6 PZD
FPPO-05, 4 PKW + 10 PZD
PPO-06, O PKW + 10 PZD
PPO-07, 4 PKW + 12 PZD
FPO-08, O FEW + 12 PZD

@] Switching Devices

= 1/0

B Gateway

(Z] Compatible PROFIBUS DP Slaves

Configure the mapping address of the PZD on the MD580 as required by the AC

drive.

6. Configure parameters.
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After the mapping address of the PZD is configured, you also need to configure
related parameters, including the handling mode upon the occurrence of a fault
and the index mapping address that is non-periodically read and written.

[E] DP Mode
[E] Process Alarm
[£] Diagnostic Alarm

-[£] Update Alarm
—[E] Alarm Mode

[E] Prm Structure

[Z] Fail Safe mode

[£] PZD1 Failsafe value
[£] PZD2 Failsafe value

--[£] PZD3 Failsafe value
-[E] PZD4 Failsafe value
-] PZDS Failsafe value

(€] PZD6 Failsafe value

-(Z] PZD7 Failsafe value
(€] PZD® Failsafe value
--[£] PZDY Failsafe value
[(Z] PZD10 Failsafe value
[£] PZD11 Failsafe value

[E] PZD12 Failsafe value

(] Function code of Index0

DRV

Disabled

Disabled

Disabled

Type mode

Enabled

Stop LI

Last Reference
Use lal-safe values

Oooo|0o 000 o0|gq

:

Select a value for "Fail Safe mode". The value "Stop" indicates that all data written
by the PLC to the AC drive is cleared when a fault occurs. The value "Last
Reference" indicates that the data remains unchanged when a fault occurs. The
value "Use fail-safe values" indicates that the values of "PZDX Failsafe value" are

used.
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Properties - DP slave M1
General [Tarameter Assigmment
Parameters | W alue -
-[Z] PZD12 Failsafe value IO_
HE] de de 24576
[Z] Function code of Index1 24577
-[#] Function code of Index2 61440
-] Function code of Index3 61440
-[Z] Function code of Indexd 61440
L[] Function code of Index5 61440
[=HZ3 Hex parameter assignment
-[Z] DPV1_Status (0 to 2) C0.00.08 —
-] User_Prm_Data (3 to 10) 1,04, 7E,00,00,00,00,00
-[Z] User_Prm_Data (11 to 18) (0,00,00,00,00,00,00,00 |
-[£] User_Prm_Data (19 to 26) 00,00,00,00,00,00,00,00 3 f
—[Z] User_Prm_Data (27 to 34) 00,60,00,60,01,F0,00,F0
L[#] User_Prm_Data (35 to 39) 00,F0,00,F0,00 | &
- N
b
Cancel | Help | |

After all the preceding operations are completed, the PROFIBUS DP slave station is
configured. Then, you can compile programs in the S7-300 to control the AC drive.

Non-periodic reading/writing on the slave station

To perform non-periodic reading and writing operations on the PROFIBUS DP slave
station, enable the Siemen’s system function modules SFB52 (for reading) and SFB53
(for writing). Create an organization block in the program, and add relevant function
blocks and programs in the organization block.

DB1
SFB52
Read a Process
Data Record
“RDREC”
EN ENO
¥0.0 —REQ VALID IO, 1
DW#16#8200 —ID BUSY MO.2
0 - INDEX ERROR MO. 3
2 —MLEN STATUS QDO
QW5 - RECORD LEN -Qwd

After M0.0 is set, the function block reads U0-00 (Index 0 has been set to U0-00) of the
AC drive No. 2 and saves it in QW®6. Field definitions are as follows:

e REQ:Itis used to enable or disable the function block. When it is set to 1, the
function block is enabled.
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e ID: Itindicates the logic address. To specify this field, convert any bit in the Q
address of the AC drive slave station to a decimal value, and set bit 15 of the value
to 1. For example, after Q512 is converted to the decimal value H200, and bit 15 of
H200 is set to 1, H8200 is obtained.

- :l (2) D530 DP-V1

Slot 0P ID ... Order No./Mark | Address | Q Address
1 4AX PPO-02, 4 PKK + 6 PZD 512519 [512...519
2 | e —) FPO0Z_d FXF + 6 72D |520.. 501|520 501

e INDEX: Itis an index number ranging from 0 to 5. This field can be customized to
an index mapping address of a slave station as required.

e MLEN: It indicates the maximum length of the data to be obtained. For MD580HDP,
this field must be set to 2.

e RECORD: It indicates the target area of an obtained data record. This field is used

to store read data when the read operation is performed and sent data when the

write operation is performed.

VALID: The new data record received and valid.

BUSY: When the field value is ON, operations are not complete.

ERROR: When the field value is ON, an error occurs.

STATUS: It indicates the block status or error information.

LEN: It indicates the obtained data record length.

During the invocation, you can customize parameters or use partial or all default

parameters.
DB1
SFBS52
Read a P
Data Recoxrd
“RDREC”
Rea EN ENO
: DE1. DEXO. O —REQ DE1. DBX10.
—EN VALID -0
DEL.DEDZID
.. —|REQ VALID |[-... DE1. DBX10.
DEL. DEWS - INDEX BUSY -1
..—ID BUSY ...
DEL. DEWS - MLEN DE1. DBX10.
. -| INDEX ERROR |-... ERROR -2
Q¥ RECORD
.. =|MLEN STATUS ... STATUS |-DE1.DED12
QW5 —RECORD LEN |-... LEN [-DE1.DEW16

The left figure shows all the default parameters. If you want to customize parameters,
set them according to the right figure. You can customize parameters or use default
parameters for corresponding blocks as required. However, if multiple invocations are
involved, you need to customize parameters to avoid invocation errors caused by
usage of all default parameters (note: RECORD must be customized).
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Periodic write operations are similar to periodic read operations. The RECORD field

stores data to be written, as shown in the following figure.
DB2

SFB53
Write a Process
Data Record
“YRREC”
EN ENO
HL.0—{REQ DONE [-Mi.1
DW#16#8200 - ID BUSY [-ML.2
0| INDEX ERROR |-M1.8
2-|LEn STATUS |-qD102
QW100 —|RECORD

Note

Before running an organization block, you need to download data blocks (above the func-
tion block with DB1 and DB2 used as examples) to the PLC. Otherwise, the DB block unload-
ing error will be generated.

SFB53 is used to perform operations on the EEPROM. Therefore, relevant operations are in-
voked when necessary and relevant operations are disabled in time in the program. After
the write operation is complete (M1.1 is set to 1), the program is invoked to reset M1.0, as
shown in the following figure.

‘ n.1 M1.0
| (R—

Execution of SFB52 and SFB53 requires invoking relevant blocks for multiple times

each time. Therefore, do not invoke them when single execution is required.
Diagnosis

You can use SFC13 in the program to obtain specific diagnosis information of each

slave, as shown in the following figure.

SFC13
Read Diagnostic
Data of a Slave
“DPNRM_DG”
EN EHO
M2.0 —{REQ RET_VAL [-QW200
W# 164 3FF9 —LADDR P#Q 100.0

RECORD [-BEYTE 9

BUSY [-M2.1

e REQ: Itis used to enable or disable diagnosis information reading. When this field
is set to ON, diagnosis information reading is enabled.

-31-



PROFIBUS DP Communication

e LADDR: It indicates the configured diagnosis address of the PROFIBUS DP slave
station. The actual value is shown in the following figure. For SFC13, the address
must be specified in hexadecimal.

Properties - DP slave Iﬁ

General ]Parameter Assignment

Module

Order number: GED file (type file); SB0ODE.GSD
Family: Drives

IF =lawve type: MISE0 DE-¥1

Designation: |MD580 DF-¥1

Addresses Hode/Master System

Diagnestic PROFIEUS. . . 2

|]JP master sysztem (1)

STHC/FEEEZE Capabilities

~ ~ v fatchdog

Comment :

5 —— —

e RET_VAL: It displays the error code (negative) when invocation errors occur or the
actual transmitted data length (positive) when no error occurs.

e RECORD: It indicates the target area of the read diagnosis data. The value must be
9 bytes. Otherwise, an error is reported during invocation. Byte definitions are as
follows:

m Bytes 02: Station status

= Byte 3: Master station number

= Byte 4: Supplier ID (high byte)

= Byte 5: Supplier ID (low byte)

= Byte 6: Dedicated device diagnosis length (fixed to 3)
» Byte 7: Dedicated device diagnosis high byte

= Byte 8: Dedicated device diagnosis low byte

e BUSY: When this field is 1, reading is not complete.

Dedicated device diagnosis provides AC drive fault information.
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Fault description and handling

encounters a fault.

Indicator Status Fault Description Solution
Handshaking between .
D5 Flashing red the HDP-10 module and g:i:k the settings of the AC
the AC drive fails. ’
Handshaking between .
Flashing red the HDP-10 module and gl:isgk the settings of the AC
D4 the AC drive fails. ’
The HDP-10 modul Power on the HDP-10 module
Solid red e -V modute again or contact the technical

support engineer.

D3

Flashing green

The slave station is
establishing connections
with the master station.

Check that the PROFIBUS DP
station number is set to a value
from 1 to 125.

Communication with the

Check that the cable and the

Flashing red ion PLC is | termination resistor are

master station is lost. correctly connected.

Th ter station is not Check that the cable is correctly
Solid red € masterstation 1sNot | connected and that the

found.

configuration is downloaded.

Flashing orange

The configuration is
incorrect.

Check that the GSD
configuration is correct.
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3 Modbus RTU Communication

3.1 Overview

Features of the fieldbus adaption module MD580-SI-RS1:

e MD580-SI-RS1 is a new-generation fieldbus adaption module of Inovance. It is
used together with the MD580 to realize networking and remote control of the
multi-drive system through the Modbus RTU communication network.

e MD580-SI-RS1 features good compatibility. It can be used with different series of
MD580 AC drives, and is compatible with MD880 series products.

3.2 Product Information

Specifications

Item Description
Ambient temperature -10°C to +55°C
Storage temperature -40°C to +70°C
Relative humidity 5% to 95% RH (non-condensing)
Working environment Free from corrosive gases
Altitude < 2000 m
Installation mode Snap-fit joint and screw

<20 Hz: 9.8 m/s?(1g)

Vibration 20 Hz to 50 Hz: 5.9 m/s? (0.6g)

Housing IP rating IP20

EN 61800-5-1:2007
EN 61800-3:2004
IEC/EN 62109-1:2010
UL508C:2002

Applicable standard

Product layout

Figure 3-1 Product layout
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No. Name

Description

Bus communication
terminal

Modbus RTU bus communication terminal

DIP switch

Termination resistor DIP switch

Status indicator

It indicates the running status of the module.

Slot terminal

Itis used for electrical connection between the
module and the MD580.

CINCRICHOINC

Screw fixing hole

It is used to fix the module to the MD580 to
ensure proper PE layer connection.

Description of indicators

The MD580-SI-RS1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator

positions.
INOBUS indicator
MODULE indicator
FIELDBUS indicator
i
>
VNEY
Indicator Color State Description
Steady green The communication betyveen the
module and the MD580 is normal.
INOBUS The communication between the
Flashing red module and the MD580 is being
established or fails.
Steady green The module is normal.
Solid red The station number is invalid.
MODULE The communication between the
Flashing red module and the MD580 is being
established.

-35-




Modbus RTU Communication

Indicator Color State Description

The bus network connection is

Steady green
ye normal.

The bus network communication is

Flashing green being established.

FIELDBUS Solid red The bus network communication fails.

Communication with the master

Flashing red o
station is lost.

Configurations of the slave station are

Flashing orange
& & incorrect.

3.3 Installation Guide

Installation precautions

Before installation, ensure that the MD580 is in the power-off state to prevent damage
to the MD580-SI-RS1 module and MD580.

e Do not drop or shock the MD580-SI-RS1 module to avoid damage to the module.

e Do not disassemble the MD580-SI-RS1 module to avoid damage to the module.

o Tighten the screws according to the required torque to avoid damage or loose
fastening.

Tools required for installation
The following tools are required for installation:

e Phillips screwdriver, 1#
e Straight screwdriver, 1#

Tightening torque
The screws must meet the tightening torque listed below.
Mechanical Connection Electrical Connection
Screw Tightening Torque Screw Tightening Torque
M3 1.2 Nem M3 0.55 Nem
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Dimensions

68.5
64.4

EE
D :

oo|

oo

{

396

67.3

65
o ©

=i

19.8

Figure 3-2 Product dimensions (in mm)

The MD580-SI-RS1 module can be installed in the expansion slot of the MD580.

It is installed in the same way as the MD580-SI-DP1 module. For details, see "2.3

Installation Guide" on page 15.

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

2. Press the snap-fit joint of the module inward to push the module into the slot, and
fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Removal
Remove the module in a reverse way of installation.

1. Remove the grounding screw of the module by using the 1# screwdriver.

2. Press the snap-fit joint at the right side of the module inward and pull out the
module.

3. Store the module properly.
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3.4 Electrical Connection

Terminals and indicators

INOBUS
MODULE
FIELDBUS

Figure 3-3 External connection diagram of MD580-SI-RS1 module

Table 3-1 Terminal description

Terminal Pin Name Wiring Description
X1-1 SHIELD For conne.ct|on to
the shield Recommended cable: four-
X1-2 485+ Twisted pair copductor shielded tyvlsted
X1-3 485- pair cable Cross-sectional
ion i area: 0.3 mm?to 2.0 mm?
X1-4 GND Connection is
recommended
S1-1 DIP switch 1 - Termination resistor
selection
S1-2 DIP switch 2 - Valid when S1-1 and S1-2
are all set to ON

The following figure shows the terminal wiring.

— Two wires crimped together

Shield twisted into one  Sheet metal connecting
the shield ring to the cabinet

Figure 3-4 Terminal wiring
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Bus topology

The Modbus RTU bus supports a maximum of 31 nodes (excluding the master). Set
the termination resistors of the master and the last node to ON. The following figure
shows the networking. If the number of nodes for networking exceeds 31, use a
repeater.

Up to 31 slaves

MD580 MD580

Master

120 D o | 120
ohms o ohms

Twisted pair cable

3.5 Parameter Settings

MD580-SI-RS1 module settings
To set the MD580-SI-RS1 module, do as follows:
1. Select parameters to be set.
2. Select the bus adapter and functional module.
3. Select the fieldbus adapter A.

4, Select the bus type of the bus adapter.
5. Select the Modbus RTU mode.

Note

You can also select the fieldbus adapter B.

Parameter settings of the Modbus RTU module

Before using the MD580-SI-RS1 module, activate the Modbus RTU module through the
bus adapter parameters n2-00 and n3-00, and then configure the functions of the
Modbus RTU module. The following table describes the related parameters of the
MD580-SI-RS1 module. The bus adapter A is used an example.
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Table 3-2 Parameter settings of the MD580-SI-RS1 module

Parameter

Description

n2-00.

Select [1]Modbus RTU module from the bus adapter A.

n10-00

According to the module slot, select a value from [1] Expansion slot 1_1 to
[3] Expansion slot 1_3.

Select a value according to the actual need. Generally, select the value [1]
Expansion slot 1_1.

n10-02

Set the module baud rate. The values include [0] 1200, [1] 2400, [2] 4800,
[3] 9600, [4] 19200, [5] 38400, [6] 57600, and [7] 115200.

n10-03

Select the format of the communication data transmitted between the
module and the host controller. The values include [0] Odd parity check,
[1] Even parity check, [2] No check with two stop bits, and [3] No check
with one stop bit.

n10-04

Set the module communication address.

n10-05

Set the response delay. When the module receives data, the module
responds after the time set by n10-05 expires.

n10-06

Set the module communication timeout period. If the module does not
receive any data within the time set by n10-06, a timeout fault will be
reported.

Note

o For details on the function of the bus adapter, see MD580 Series Low-Voltage High-
Performance Engineering AC Drive Function Guide.

o After parameters are set, you must reset the MD580 to make the settings take

effect.

Modbus RTU communication

The frame format, verification mechanism, and receiving and sending mechanism are
based on the standard Modbus protocol.

The communication address in the protocol is the actual communication address of
the parameter. For the corresponding relationship between the parameter and the
communication address, refer to the parameter list of the product software guide.

CRC adopts the CRC-16 verification value.

Modbus RTU-specific parameters

For the MD580 series AC drive, the following special communication addresses are
reserved for the Modbus RTU communication. Writing data to the following
parameters can change the data of the corresponding connector.
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Communica | Parameter Parameter Name Description

tion Address Code

24984 U15-08 Modbus The data can be written to the
communication setting | parameter directly through the
value 1 Modbus.

24985 U15-09 Modbus The data can be written to the
communication setting | parameter directly through the
value 2 Modbus.

24986 U15-10 Modbus The data can be written to the
communication setting | parameter directly through the
value 3 Modbus.

24987 U15-11 Modbus The data can be written to the
communication setting | parameter directly through the
value 4 Modbus.

24988 U15-12 Modbus The data can be written to the
communication setting | parameter directly through the
value 5 Modbus.

24989 U15-13 Modbus The data can be written to the
communication setting | parameter directly through the
value 6 Modbus.

24990 U15-14 Modbus The data can be written to the
communication setting | parameter directly through the
value 7 Modbus.

24991 U15-15 Modbus The data can be written to the
communication setting | parameter directly through the
value 8 Modbus.

24992 U15-16 Modbus The data can be written to the
communication setting | parameter directly through the
value 9 Modbus.

24993 U15-17 Modbus The data can be written to the

communication setting
value 10

parameter directly through the
Modbus.
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Communica | Parameter Parameter Name Description
tion Address Code

- U10-12 Bit 00 of Modbus 1. 16 bits of Modbus
communication setting

communication setting value 1
value 1

_ U10-13 Bit 01 of Modbus 2. The 16 bits can be automatically
communication setting | generated after Modbus

value 1 communication setting value 1
- U10-14 Bit 02 of Modbus is written. You cannot perform
communication setting |  write operations on the bit

value 1l addresses individually.
- U10-15 Bit 03 of Modbus
communication setting
value 1

- U10-16 Bit 04 of Modbus
communication setting
value 1

- U10-17 Bit 05 of Modbus
communication setting
value 1

- U10-18 Bit 06 of Modbus
communication setting
value 1

- U10-19 Bit 07 of Modbus
communication setting
value 1
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Communica
tion Address

Parameter
Code

Parameter Name

Description

U10-20

Bit 08 of Modbus
communication setting
value 1

Continued

U10-21

Bit 09 of Modbus
communication setting
value 1

U10-22

U10-23

Bit 10 of Modbus
communication setting
value 1

Bit 11 of Modbus
communication setting
value 1

U10-24

Bit 12 of Modbus
communication setting
value 1

U10-25

Bit 13 of Modbus
communication setting
value 1

U10-26

Bit 14 of Modbus
communication setting
value 1

U10-27

Bit 15 of Modbus
communication setting
value 1

Modbus RTU communication example
1. Use 0x03 to read n2-00 through the communication address 057BH.

Message sent
by the master
station

Response
returned by
the module

01 03 0578 0001 F4 DF
/—/%/—/%
Target Reading Parameter address Number of parameters CRC
station | <ommand | igh-order | Tow-order | Figh-order | Tow-order | Tow-order | FIgh-order
X byte byte e byte byte byte
Calculate CRC *
01 03 02 0001 7984
Target Reading |\ barof Parameter CRC
:;aélr(e)zs corgr‘g?a’nd data bytes | High-order [ Low-order | Low-order | High-order
X byte byte byte byte

Calculate CRC

A

2. Use 0x06 to write 1 to n2-00 through the communication address 057BH.
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01 06 057B 0001 38DF
/—/%/—/%
gﬂets)fzg;:;:' Target Reading Parameter address Parameter CRC
Y station ;;a;z;]s corg):ggnd High-order | Low-order | High-order | Low-order | Low-order | High-order
byte byte byte byte byte byte
A
Calculate CRC
01 06 057B 0001 38DF
/—)%/—)%
Fﬁgfﬁg_l":; Target Reading Parameter address Parameter CRC
by the module ;tda;:,(;zs Cm&”&gnd High-order | Low-order | High-order | Low-order | Low-order | High-order
byte byte byte byte byte byte

Calculate CRC

3. If the slave detects a communication frame error or reading/writing failure caused

by other reasons, an error frame will be returned.

Reading
error

Target

Error
station

CRC

address 0x83 pe

Low-order
byte

High-order
te

Calculate CRC 4*

Target
station

Writing
error

Error

CRC

type

address 0x86

Tow-order
byte

High-order
byte

Error type:

01: Command error

02: Address error

03: Data error

04: Cannot process commands

—_  *
Calculate CRC

Using specific communication addresses to control the drive

This section takes start/stop and running speed control of the MD580 as an example
to describe parameter settings used by the MD580-SI-RS1 module to control the
running of the motor. If A9-00 is set to 0 (control channel 1) and A9-02 is set to 0
(reference value channel 1), the start/stop command and speed source are set based
on the following table.

Table 3-3 Parameter settings for the start/stop command and speed source

Parameter Parameter Name Value Value Description
Code
n2-00 Bus type of bus 1 Select the Modbus RTU module
adapter for bus adapter A.
n10-00 Expansion slot 1 The Modbus RTU module is
selection installed in expansion slot 1_1.
n10-04 Modbus local address |4 Set the address of the Modbus
RTU module to 4.
b0-00 Start/Stop control 1 The value description is
word source customized.
b0-01 Self-defined OFF1 U10-12 Set Bit 00 of Modbus
source (2012) communication setting value 1
to the command source of OFF1.
C0-00 Speed reference source | U15-09 Set Modbus communication
(2509) setting value 2 to the speed
reference source.
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Note

o For details on the MD580, see MD580 Series Low-Voltage High-Performance
Engineering AC Drive Function Guide.

o The usage method varies with different products. For details, see the related
function guide.

3.6 Configuration for Modbus RTU Communication Between AC

Drive and H5U

Software

Log in to Inovance website https://newweb.inovance.com/hc/serviceSupport/
download and download the H5U programming software.

Master and slave configuration

1. Open the PLC programming software AutoShop. Click "Create a new project(Ctrl
+N)", select "H5U Series" from the "Series and models" drop-down list, and click
"OK". Go to "Project Manager" > "Config" > "COM", and right-click "COM" and select
"Open".
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IF’ro'ect Ma naﬂerl

=-- [l H5U [H5U]
ﬁ System Variable Table

EI Global Variable

------ =% Structure

------ E] Element Table

------ @ Function Block Instances

- ﬁ Variable Table

EI Programming

- a@ Program Block

E} MAIMN

- [F] SBR_001

f- [ INT_001

Function Block (FB)
ion (FC)

------ ~v- |nput Filtering
—=
------ =## Module Config
----- ‘ Electronic Cam
------ ma Motion Control Axis
----- @ Axis Group Settings
.

- [ AddModbus Config

I':'l---- Ethe Encryption/Decryption
-l
- . Delet
==/ Variable S
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2. Select "MODBUS-RTU master" from the "Agreement Selection" drop-down list, set
the baud rate and the data format to the same values as those for the MD580-SI-
RS1, and then click "OK".

COM Communication Parameter Config *
COM Settings.
Agreement Selection H/W Type
MODBUS-RTU master v RS5485

Protocol Config

Baud rate: 19200 ~
Data length: 8Bits
Parity: None v~

Stop bit: 2Bits v

Ca " ce'

3. Right-click on "COM" and select "AddModbus Config".
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Project Manager a x

- H5U [H5U]

&F system Variable Table

& Global Varisble

=% Structure

~[E] Element Table

{5 Function Block Instances
& Variable Table

- Programming

2% Program Block

Function Block (FB)
= Function (FC)

[ config

~~¢- Input Filtering

=8 Module Config

off, Electronic Cam

- [ Metion Control Axis
Asis Group Settings
= EtherCAT|

. .. COM

=5 C Open

=] i
]
Variz

MAIN
Cross Reference Table

- Element Using Infomation Table

Trace

Encryption/Decryption

Delete

4. In the "Modbus Config" dialog box, set "Timeout" according to the baud rate.
Generally, set 100 ms for the baud rate of 115200.

Note

If you need to add the Modbus configuration several times, the control element can be
ignored.

Modbus Config pd

COM ; 0

[]Enabling control element: o

Cancel

5. Double-click "COMO Modbus Config" under "COM".
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Project Manager

=l H5U [H5U]

g System Variable Table
EI Global Variable

------ =% Structure

------ E] Element Table

------- @ Function Block Instances

- ﬁ Variable Table

IZ—II Programming

o g@ Program Block

751 MAIN

-E sBR_001

B INT_001
Function Block (FB)

- == Function (FC)

]“_T‘&. Config

% Input Filtering

--=fF Module Config

----- ‘ Electronic Cam

mﬁ Motion Control Axis

m

o CANOpen Config

r__'|---- Ethernet
b % [0]192.168.1.1:502

== Variable Monitor Table

----- Cross Reference Table
------ E Element Using Infomation Table

------ Trace
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6. In the "COMO Modbus TCP Config" dialog box, click "New".

COMD Modbus Config %

W0 | Wame | Slave N0 | Trigger Mode | Trigger Conditions otion Code we a epeat Siave Addr

@® t6-digit
O 10-dgit

=N

7. Set parameters such as "Slave NO.", "Trigger Mode", "Function Code", "Slave addr.
(H)", and "Quantity" to add one record. Click "New" and set related parameters to
add more records. After all required records are added, click "OK".

COMO Modbus Config %

8. After the configuration of all master and slave devices is completed, click ! and

then click lél to download the configuration to the PLC.
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4 CANopen Communication

4.1 Overview

MD580-SI-CANL1 is a new-generation fieldbus adaption module of Inovance. It is used
together with the MD580 series AC drive to realize networking and remote control of
the transmission system through the CANopen fieldbus communication network.

Features:

e With the Node Guard protocol supported, the master can read equipment status.

e With the Heartbeat protocol supported, the slave reports its current status to the
master regularly.
MD580-SI-CAN1 supports transmission of PDO data which is 16-bit.
The SDO can be transmitted only via acceleration transmission mechanism. At
most four channel's data can be transmitted per each frame.

e The CANIDs of all commands are default values of connections defined in
CANopen DS301.

e MD580-SI-CAN1 is installed in the expansion slot of the MD580 without the external
power supply.

4.2 Product Information

Specifications

Item Description
Operating temperature -10°C to +55°C
Storage temperature -40°C to +70°C
Environment humidity 5% to 95%, non-condensing
Working environment Free from corrosive gases
Installation mode Snap-fit joint and screw
IP rating 1P20
Ventilation method Natural air cooling
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Product layout

Figure 4-1 Product layout

No. Name Description
Bus gommunlcatlon CANopen bus communication terminal
terminal
Resistor DIP switch CAN bus termination resistor
Status indicator It displays the running status of the
module.

It is used for electrical connection

Slot terminal between the module and the MD580.

It is used to fix the module to the MD580
to ensure proper PE layer connection.

© | ® | ® |0 o

Screw fixing hole

Description of indicators

The MD580-SI-CAN1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator
positions.

INOBUS indicator

MODULE indicator
FIELDBUS indicator
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Function Color Fault Description
INOBUS Flashing green The communication between the
module and the MD580 is being
established.
Solid green The communication between the
module and the MD580 is normal.
MODULE Solid green The module is running properly.
The indicator flashes red The CAN bus encounters a passive
once and goes off for 1s and | error.
repeats the status.
The indicator flashes red The CANopen heartbeat message
twice and goes off for 1s and | times out.
repeats the status.
The indicator flashes red The length of the PDO received is
three times and goes off for | inconsistent with the configuration.
1s and repeats the status.
Flashing red The communication parameter is
being read.
Solid red The CAN bus is disconnected.
FIELDBUS Solid green The bus is in the running state.
The indicator flashes green | The bus is in the stop state.
once and goes off for 1s and
repeats the status.
Flashing green The bus is in the pre-running state.

4.3

Installation precautions

Installation Guide

e Beforeinstallation, ensure that the MD580 is in the power-off state to prevent
damage to the MD580-SI-CAN1 module and MD580.
Do not drop or shock the MD580-SI-CAN1 module to avoid damage to the module.
Do not disassemble the MD580-SI-CAN1 module to avoid damage to the module.
e Tighten the screws according to the required torque to avoid damage or loose

fastening.

Tools required for installation

The following tools are required for installation:

o Phillips screwdriver, 1#
e Straight screwdriver, 1#

Tightening torque

The screws must meet the tightening torque listed below.
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Dimensions

Mechanical Connection Electrical Connection
Screw Tightening Torque Screw Tightening Torque
M3 1.2 Nem M3 0.55 Nem
68.5

64.4

L

oooo
oooo

39.6

67
65

@ © ©
—

|
5

2y

r { ’ g;Ll:l 16.6

Figure 4-2 Product dimensions (mm)

Installation

The MD580-SI-CAN1 module can be installed in the expansion slot of the MD580.

Itis installed in the same way as the MD580-SI-DP1 module. For details, see "2.3
Installation Guide" on page 15.

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

2. Press the snap-fit joint of the module inward to push the module into the slot, and
fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Note

« To meet EMC requirements and for reliable operation of the MD580-SI-CAN1
module, tighten the screws to ensure reliable grounding.

o Ensure that the MD580-SI-CAN1 module is installed properly in the expansion slot
of the MD580 for electrical connection.

Removal

Remove the module in a reverse way of installation.

1. Remove the grounding screw of the module by using the 1# screwdriver.

2. Press the snap-fit joint at the right side of the module inward and pull out the
module.

3. Store the module properly.
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4.4 Electrical Connection

Terminals and indicators

INOBUS
MODULE
FIELDBUS

Figure 4-3 External connection diagram of MD580-SI-CAN1 module

Table 4-1 Terminal description

Terminal Pin Name Wiring Description
X1-1 PE ;?; ;ﬁ;;rlmsctlon © Recommended cable: four-
X1-2 CANH ] ] conductor shielded twisted
13 CANL Twisted pair pair cable
— Cross-sectional area: 0.3
X1-4 CGND Connection is mm? to 2.0 mm?2
recommended
S1-1 DIP switch 1 / Termination resistor
selection
S1-2 DIP switch 2 / Valid when S1-1 and S1-2 are
all set to ON

The following figure shows the terminal wiring.
<50mm

CGND E@S— Two wires crimpted together

CANL |[4l. % T ¢
CANH @% @\
PE [} =

Shield twisted into one Sheet metal connecting the
shield ring to the cabinet

Figure 4-4 Terminal wiring
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Bus topology

The CAN bus supports a maximum of 63 nodes (excluding the master). The following
figure shows the networking. Set the termination resistors of the master and the last

node to ON.
Up to 63 slaves
MD580 MD580
Master e
. B Grounding wire A
120 Ql/fmm\c\/ Aoctotooe /WOOOOOC\JG 1200

Figure 4-5 Networking diagram

Bus transmission distance
The transmission distance of CAN bus is directly dependent on the baud rate and
communication cable. The following table shows the mapping between the maximum
transmission distance of CAN bus and the baud rate.

Transmission .
No. . Rate Number of Nodes | Cable Diameter
Distance
1 25m 1 Mbps 64 0.34 mm?
2 95 m 500 kbps 64 0.34 mm?
3 560 m 100 kbps 64 0.50 mm?
4 1100 m 50 kbps 64 0.75 mm?

4.5 Parameter Settings

MD580-SI-CAN1 module configuration
To configure the module, do as follows:
1. Check the slot of the CANopen module by parameters in A2 group.
2. Set the correct slot where the CANopen module is located in n12-00.
3. Set the correct station number, baud rate, and communication timeout period in
parameters in n12 group.
4. Set n2-00 or n3-00 to 3 to select the CANopen module.
5. Set the input and output data in parameters in n2 group.
6. Power on the MD580 again.
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Parameters of the MD580-SI-CAN1 module

Note

This guide describes parameters related to the MD580-SI-CAN1 card for the MD580. For oth-
er MD580 parameters, see the MD580 Series Low-Voltage High-Performance Engineering AC
Drive Function Guide.

1. Version and slot view

Parameter Code

Parameter Name

Description

A2-29 to A2-34

Expansion card slot type and
software version

These parameters are used to view
the expansion card slot type and
software version.

2. Basic parameter

settings of the MD580-SI-CAN1 module

Parameter Code

Parameter Name

Description

n12-00

Expansion slot selection

This parameter indicates the
expansion slot where the module
is located.

0: Disable

1: Extensionslot 1_1

2: Extension slot 1_2

3: Extension slot1_3

Select a value according to the
actual need. Generally, select the
value 1.

nl12-01

Module status

This parameter displays the status
of the module in the expansion
slot.

0: Offline

1: Online

n12-02

CANopen node address

This parameter indicates the local
node address. The valid range is
from 1 to 63. The value 0 indicates
an invalid address.

nl12-03

CANopen communication baud
rate

3. Bus adapter parameters
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This parameter indicates the
CANopen communication baud
rate.

0: 20 kbps

1: 50 kbps

2: 100 kbps

3:125 kbps

4:250 kbps

5: 500 kbps

6: 1 Mbps
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The MD580 supports two bus adapters, namely, bus adapter A and bus adapter B,
which are used to process the interactive data between the MD580 and the MD580-
SI-CAN1 module. The two bus adapters are independent from each other. You can
connect the MD580-SI-CAN1 module to any bus adapter.

Table 4-2 Parameters of bus adapter A

Parameter Code

Parameter Name

Description

n2-00

Bus type of bus adapter

This parameter is used to select the
communication module type of bus
adapter A.

3: CANopen module

n2-04 to n2-19

Process data output (16)

This parameter sets the source of
the data sent by the MD580-SI-
CAN1 module.

n2-20 to n2-35

Process data output base value
(16)

This parameter sets the per unit
base value of the data sent by the
MD580-SI-CAN1 module.

n2-36 to n2-51

Process data input base value
(16)

This parameter sets the per unit
base value of the data received by
the MD580-SI-CAN1 module.

n2-52 to n2-67

Process data output data (16)

This parameter displays the data
sent by the MD580-SI-CAN1
module.

n2-68 to n2-83

Process data input data (16)

This parameter displays the
original data received by the
MD580-SI-CAN1 module.

U15-18 to U15-53

Process data received by bus
adapter A (16)

This parameter displays the data
received by the MD580-SI-CAN1
module after the per unit
conversion. Parameters configured
through the connector can be used
for MD580 control.

U0-48 to U0-63

Process data 1 received by bus
adapter A

This parameter displays the status
of each bit of process data 1
received by bus adapter A

Table 4-3 Parameters of bus adapter B

Parameter Code

Parameter Name

Description

n3-00

Bus type of bus adapter

This parameter is used to select the
communication module type of
bus adapter B.

3: CANopen module

n3-04 to n3-19

Process data output (16)

This parameter sets the source of
the data sent by the MD580-SI-
CAN1 module.
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Parameter Code Parameter Name Description
n3-20 to n3-35

Process data output base value This parameter sets the per unit
(16) base value of the data sent by the

MD580-SI-CAN1 module.

This parameter sets the per unit
base value of the data received by
the MD580-SI-CAN1 module.
n3-52 to n3-67 This parameter displays the data
Process data output data (16) | sent by the MD580-SI-CAN1
module.

n3-68 to n3-83 This parameter displays the
Process data input data (16) original data received by the
MD580-SI-CAN1 module.

U15-54 to U15-69 This parameter displays the data
received by the MD580-SI-CAN1
module after the per unit
conversion. The data can be used
to control the MD580.

U0-64 to UO-79 . i i
(o] Process data 1 received by bus This parameter displays the status
of each bit of process data 1

adapter B received by bus adapter B.

n3-36ton3-51 Process data input base value

(16)

Process data received by bus
adapter B (16)

4.6 Configuration for CANopen Communication Between AC
Drive and H5U

Software
Log in to Inovance website https://newweb.inovance.com/hc/serviceSupport/
download and download the H5U programming software.

Master and slave configuration

1. Open the PLC programming software AutoShop. Click "Create a new project(Ctrl
+N)", select "H5U Series" from the "Series and models" drop-down list, and click
"OK". Go to "Project Manager" > "Config" > "CAN(CANLink)", and right-click on
"CAN(CANLink)" and select "Open".
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2. In the "CAN Config" dialog box, set the protocol to "CANopen", set station No. and
baud rate, and click "OK". Note that the baud rate must be set to the same value as

that for the MD580-SI-CAN1.

CAN Config

CAN Port Setting

Protocol

[] CANopen [ CANlink

Communicate Param

Station No.

Upper computer setting Dial Setting
Station: 1 <= Station NO. <= 63
Baud Rate

[ Upper computer setting Dial Setting

Baud Rate: Kbps

Please right click to add the main config.

el

3. "CAN(CANopen)" @ CAN(CANopen) ;o displayed.
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Project Manager

X

=l H5U [H5U]

S System Variable Tabl

.

m

==/ Variable Mon

:I“'_T‘& Config

-- Global Variable
------ =% Structure
------ [;E_] Element Table
------ @ Function Block In
- ﬁ Variable Table
Programming

=@ Program Block
i--[5] MAIN

=| SBR 001

=] INT 001

Function Block (F

Function (FC)

5

-
...... % Input Filtering
= Module Config
----- ‘ Electronic Cam
ma Motion Control A
..... @ Axis Group Settin
...... ol Ether CAT
-} COM

..... =t CAN(CAN~nan
|'_:|---- Ethernet

B23 [01192

Open

Delete

Encryption/Decryption

=-[E] Extension Config

4. Right-click “CAN(CANopen)” and select AddCAN Cenfig
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EI@ H5U [HaU]

ﬂ System Variable Table
EI Global Variable

------ =% Structure

- [;E_] Element Table

------- @ Function Block Instances

- ﬂ Variable Table

[—] Programming

=--p@ Program Block
-5} MAIN

-E sBr_001

B INT_001
Function Block (FB)
...... = Function (FC)
;[ Config

...... % Input Filtering

------ =## Module Config

----- ‘ Electronic Cam

|

=-[mj Ethernet
e @ [01192.168.1.1:502
=-=/* Variable Monitor Table

5. Double-click &= CAN(CANopen)
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6. If there are related devices under CANopen Device List  skip this step. If no, right-click
CANopen Device List 3nd select Import EDS .
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7. Select the required EDS file, and click "Open".
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2] 000003890000010700020000.EDS 2018/10/24 8:43  EDS
[7) 15620_v402.20.EDS 2018/8/9 11:54 EDS
~ |3) 15620P_CO_VO0S6.eds 2018/8/17 16:59  EDS
|#] 15620P_CO_V402.eds 2018/10/24 8:43  EDS
] 15620P-CANopen V2.0.eds 2018/6/5 15:25 EDS
El 1S620P-CANopen V2.0_delta.eds 2018/6/5 15:16 EDS
=| 4 15620P-CANopen V2.2.eds 2018/6/5 15:06  EDS
E, MD380-MD500-CANOpen V8.l.eds 2016/4/25 16:39 EDS
[7] MD810-CANOpen-INV V3.0.eds 2017/11/17 1651  EDS R
= |#] MD810-CANOpen-INV V3.0_test.eds 2018/6/5 15:33 EDS A
| “/ MD580_CANOpen-V0.1.eds 2021/2/9 11:26 EDS 1
& SV630C_V1.0 .eds 2020/1/16 8:54 EDS =
fae T [ m | ’
File Name : MD580_CANOpen-V0.1.eds ~ | DS Files (*.eds) -] |
[ Open ] [ Cancel l

8. After importing the EDS file to CANepen Device List _an error will occur if the
installation fails. No message occurs if the installation succeeds.

9. In the middle pane, go to "CANopen Network Config" > "H5U", and double-click
"H5U". In the "Master Information" tab, select "Enable Heartbeat Production" and
set "Production Time(ms)".

Note

If you want to use the synchronization mode, you must enable the synchronization function
and set the synchronization cycle on the interface.
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H5U

Master Information Network State

Metwork Management

Node ID:

@
[}

Baud Rate(bit/s): | 500Kbps

[ The program is running prohibited SO0, NMT access [[J1gnore any errors continue to configure SDO

Synchronous Heartbeat

[[JEnable Synchronous Production [JEncble Heartbeat Production

COB-ID: 16% a0
Production Time(ms): | 300 $
Synchronization Cyde(ms): | 200 =
Window Length{ms): 0
SDO Timeout Node Status Monitor

Enable Site Monitor

Timeout: ms Monitor Register Start Address(D):

Automatic Allocation PDO Map Register

Automatic Allocation

Slaves receives the map registers start address (D):

Reset PDO Map register
Slaves send the map register start address(D): 7400

10. In the middle topology structure, double-click a slave station to add it to the
CANopen network.
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MD580_CANopen

11. In the "Slave Node" tab, set the node ID and select "Enable Expert setting".
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H5U PLC

Slave Node Receive PDO Send PDO  Service Data Objects Debug IO Mapping Module information

Convention

Node ID: >

[CEnable Expert setting

12. Click "Change heartbeat consumer properties".
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H5U PLC

Slave Node Receive PDO  Send PDO  Service Data Objects Debug

Convention

Node ID: |1 S

Enable Expert setting

[ 1gnore error and continue configuring SDO [ Create All SDO

I Mot Initialized

Errar Control
[CJEnable Mode Protection
Guard Time(ms): | 200

Life Cyde Factor: |3

[CJEnable Sync Generator
COB-ID: 16% 80
Synchronization Cyde(ms): | 200

Window Length{ms): 0

Inspect When Restart

[ chedk supplier I

[ chedk Product ID

Factory Setting

Enable Heartheat

Production Time(ms): | 300 =

O Mapping Module information

I Change heartbeat consumer properties I

D Emergency Message

COB-ID: 16%

81

[C] check version

Cancel

13. Under "heartbeat protection node", select the node to be monitored, select the
"Enable" check box, and click "OK". Both the master station and the slave station
can be monitored. Generally, select the master station to be monitored.

Heartbeat Properties

X

Enable heartbeat protection node

o

heartbeat consumption time

Cancel
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Note

You must follow the preceding operations to enable the heartbeat monitoring function.
Otherwise, the slave station fails to report an error even if it is disconnected.

14. Click the "Receive PDO" tab. Double-click a PDO. In the "PDO Property" dialog
box, set "Transmission Type", set "Suppression Time(x 100us)" and "Event Time(x
1ms)" to "100", and click "OK". If you set the transmission type to the
synchronization mode, you only need to set "Synchronization NO.". The value 100
ms means that one frame of RPDO1 data is sent per 100 ms.

Slave Node [| Receive PDO | Send PDO  Service Data Objects Debug IO Mapping Module information

Mum... Mame Index Subindex  Bit Length
1 Receive PDO Parameter 1641400
W300 16#2000 16#01 16
W301 16#2000 16702 16
w302 16#2000 16#03 16
| W303 16#2000 16704 16
2 Receive PD0O Parameter 16#1401
[[]3  Receive PDO Parameter 1641402
E_ PDO Property X
O
o
O
_ -] (201
& COB-ID(16%): | \

Transmission Type: Async-Device Profile Specific(Type 255)

Synchronization NO.: |

Suppression Time(x 100us): | 1000 ‘

Event Time(x ims): |100 ‘

Cancel
Add PDO mapping Edit Delete
| oK Cancel

|
15. Add, edit, or delete mapping objects for each RPDO. You can add at most four
mapping objects for one RPDO.
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Slave Node Receive PDO Send PDO  Service Data Objects  Debug IO Mapping  Module information

Mum... Name Index Subindex  Bit Length
1 Receive PDO Parameter 16#1400
W300 16:£2000 w201 16
b | wsoi  Juraoo0  [ies2 i ]
w302 16:£2000 %203 16
w303 1622000 6204 18
]2  Receive PDO Parameter 16#1401
[[]3  Receive PDO Parameter 16#1402
[]4  Receive PDO Parameter 16#1403
[[I5  Receive PDO Parameter 16#1404
[[]6  Receive PDO Parameter 16#1405
[C17  Receive PDO Parameter 16#1406
[C]8  Receive PDO Parameter 16#1407
Add PDO mapping Edit Delete

Cancel

16. Configure the send PDO based on the configuration of the receive PDO.

Note

You can repeat step 10 to step 16 to configure more slave stations.

17. After the configuration of all master and slave devices is completed, click and

+
then click == to download the configuration to the PLC.
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5 Modbus TCP Industrial Ethernet Communication

5.1 Overview

The Modbus TCP Industrial Ethernet adapter module (MD580-SI-EM1 for short) meets
international Modbus TCP Industrial Ethernet standards. The module is used on the
MD580 series AC drive, so that the AC drive can work as a server on the Modbus TCP
Industrial Ethernet and be controlled by a Modbus TCP Industrial Ethernet client. This
effectively improves system communication efficiency and enriches the networking
functions of the MD580 series AC drive.

Features:

Supports switch networking.

Does not support IP address allocation using DPCH.

Supports the minimum HMBT communication period of 6 ms.

Supports reading of up to 124 parameters per time.

Supports connection of up to two Modbus TCP clients. The minimum
communication period is doubled to 12ms when two clients are connected.
e Supports up to 100 m node-to-node transmission distance.

5.2 Product Information

Specifications

Item Description
Operating temperature -10°C to +55°C
Storage temperature -40°C to +70°C
Environment humidity 5% to 95%, non-condensing
Working environment Free from corrosive gases
Installation mode Snap-fit joint and screw
IP rating IP20
Ventilation method Natural air cooling

Product layout

Figure 5-1 Product layout
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No.

Name

Description

Modbus TCP communication
terminal (X1)

Communication terminal 1

Status indicator

It indicates the running status of the
module and bus.

Slot terminal

It is used for electrical connection between
the module and the MD580.

CHECEECNENC)

Screw fixing hole

Itis used to fix the module to the MD580 to
ensure proper PE layer connection.

Description of indicators

The MD580-SI-EM1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator

positions.

A=
it

34041
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Indicator Status Fault Description Solution
INOBUS Flashing Handshaking between | Check that only one of n2-00 or n3-
green the module and the 00issetto9.
MD580 fails. Check that n18-00 is set properly.
Check that the module socket is
intact.
MODULE | Flashing The protocol stack is Please wait.
green starting.
Flashing The MAC address is The MD580-SI-EM1 module does not
red incorrect. have the MAC address. Change the
module.
Solid red Protocol stack startup Power on the module again or
times out. replace the module.
Flashing MD580 parameters are Set the correct card slot in the
orange set incorrectly or background to activate the
obtaining the IP address | ModbusTCP card and power on the
fails. module again.
FIELDBUS | Solid green | The module has No Modbus TCP command is sent.
established TCP
connections with the
MD580, but no data is
exchanged.
Flashing Abnormal response Modbus TCP operations are
orange abnormal, such as reading illegal
address. Adjust the PLC according to
the error code.
Flashing Obtaining the INOBUS Power on the module again.
red response times out.

5.3

Installation Guide

Installation precautions

Before installation or removal, ensure that the module is powered off to prevent

damage to the module.

Do not drop or shock the MD580-SI-EM1 module to avoid damage to the module.

Do not disassemble the MD580-SI-EM1 module to avoid damage to the module.
e Tighten the screws according to the required torque to avoid damage or loose

fastening.

Tightening torque

The screws must meet the tightening torque listed below.
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Table 5-1 Tightening torque of the grounding screw

Screw Tightening Torque
M3 0.55 Nem

Dimensions

68.5
64.4

39.6
]

65
[@)]

673

4y

198

Figure 5-2 Product dimensions (mm)

The MD580-SI-EM1 module can be installed in the expansion slot of the MD580.

It is installed in the same way as the MD580-SI-DP1 module. For details, see "2.3

Installation Guide" on page 15.

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

2. Press the snap-fit joint at both sides of the module inward to push the module into
the slot, and fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Removal
1. Disconnect all power supplies, and unplug all cables connected to the module.
2. Remove the grounding screw of the module by using the Phillips screwdriver.
3. Press the snap-fit joint at both sides of the module inward and pull out the module.

Note

To meet EMC requirements and for reliable operation of the module, tighten the screws to
ensure reliable grounding.

Ensure that the MD580-SI-EM1 module is installed properly in the expansion slot of the
MD580 for electrical connection.

The maintenance work must be done by professional personnel.
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5.4 Electrical Connection

The MD580-SI-EM1 uses a standard Ethernet RJ45 socket for connection to the PC
background. The pin signal definitions are the same as those of the standard Ethernet
pins. It supports both crossover and straight-through cabling modes.

Single-module electrical connection

MD580
@

MD580-SI-EM1

@

X1

®

[ - |

PLC master

Figure 5-3 Single-module electrical connection diagram

No. Name

MD580 AC drive

MD580-SI-EM1 Industrial Ethernet module

Network cable

PC master

® e
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Multi-module electrical connection

Up to 253 slaves are supported.

r

MD580 MD580 MD580
@® @® @®
MD580-SI-EM1 MD580-SI-EM1 MD580-SI-EM1
@ @ @
X1 X1 X1
®
@ ®
Switch
®
[~ ]
® PLC master
Figure 5-4 Multi-module electrical connection diagram
No. Name
® MD580 AC drive
@ MD580-SI-EM1 Industrial Ethernet module
® Network cable
® Switch
® PC master

5.5 Parameter Settings

Parameter configuration flow

After installing the MD580-SI-EM1 module to the MD580, you must complete
communication configurations to enable the module to communicate with the

MD580.
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Start

v

Confirm that the electrical connection between
the PLC and MD580-SI-EM1 module is correct.

Y

Ensure that the PLC and MD580-SI-EM1
module are powered on.

Is the INOBUS indicator solid green?

Set n2-00 or n3-00 of the MD580 to 9 to select
the bus type of the bus adapter to the
customized communication module.

Y

Check the slot where the MD580-SI-EM1
module is installed.

—
~tf

Y

Set n18-00 of the MD580 according
to the slot number.

Y

Set n18-03 to 116.

Is the MD580-SI-EM1
module online (n18-01=1) ?

Configure parameters in n18 group, including the IP <
address, subnet mask, gateway, and timeout period

Y

Power on the MD580 again.

Is the MODULE indicator sold green?
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Parameter Setting

Parameter | Parameter Name Default Set Value Description
Code
n2-00 Bus type of bus 9 Only one of the
adapter A two parameters
n3-00 Bus type of bus 9 can be set to 9.
adapter B
n18-00 Expansion slot 0: Disable Select a value
selection 1: Extension slot | according to the
11 actual need.
2: Extension slot | Generally, select
1.2 the value 1.
3: Extension slot
1.3
n18-01 Status 0: Offline -
1: Online
n18-02 Expansion module This parameter
type indicates the
expansion
module type.
n18-03 Customized - This parameter is
communication determined by
module ID n18-02.
nl8-11to | Customized 0to 255 Reserved
n18-13 communication communication
card parameters 1- card parameters
3 1-3
nl8-14to | Customized 0to 255 This parameter
nl8-17 communication specifies the IP
card parameter 4- address of the
7 Modbus TCP
communication.
Set the value
according to the
actual need.
nl8-18to | Customized 0to 255 This parameter
nl8-21 communication specifies the
card parameters 9- subnet mask of
12 the Modbus TCP
communication.
Set the value
according to the
actual need.
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communication
card parameter 18

Parameter | Parameter Name Default Set Value Description
Code
nl8-22to | Customized 0to 255 This parameter
n18-25 communication specifies the
card parameters gateway of the
13-16 Modbus TCP
communication.
Set the value
according to the
actual need.
n18-27 Customized 0to 255 This parameter

specifies the
timeout period
for receiving the
Modbus TCP data
in the unit of 100
ms.

The value 0
indicates to
disable timeout
function.

Set the value
according to the
actual need.

IP address configuration example

The MD580-SI-EM1 module does not require a station number. Each MD580-SI-EM1
module has a unique MAC address and IP address for identification.

IP address configuration example
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Parameter Code

Parameter Name

Default

Type

nl8-14

Customized
communication card
parameter 4

192

nl8-15

n18-16

Customized
communication card
parameter 5

Customized
communication card
parameter 6

168

nl8-17

Customized
communication card
parameter 7

IP address

nl8-18

Customized
communication card
parameter 8

255

n18-19

Customized
communication card
parameter 9

255

nl18-20

Customized
communication card
parameter 10

255

nl8-21

Customized
communication card
parameter 11

Subnet mask

n18-22

Customized
communication card
parameter 12

192

nl8-23

Customized
communication card
parameter 13

168

nl8-24

Customized
communication card
parameter 14

nl8-25

Customized
communication card
parameter 15

Gateway
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5.6 Configuration for RS485 Communication Between AC Drive
and H5U

Software

Log in to Inovance website https://newweb.inovance.com/hc/serviceSupport/
download and download the H5U programming software.

Master and slave configuration

1. Open the PLC programming software AutoShop. Click "Create a new project(Ctrl
+N)", select "H5U Series" from the "Series and models" drop-down list, and click
"OK". Go to "Project Manager" > "Config" > "Ethernet", and right-click "Ethernet"
and select "AddEthernet Config".
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ﬁ System Variable Table

|_:_| Global Variable

------ =% Structure

------ E] Element Table

------ @ Function Block Instances

------ ﬁ Variable Table

[_:, Programming

E-p@ Program Block
ﬁg MAIN

-1 SBR_001

- INT_001

------ == Function Block (FB)

------ ~%- |nput Filtering
=
------ = Module Config

------ s FtherCAT
&) COM

....... @ COMO Modbus Config
El-=== CAN(CANopen)

AddEthernet Config

Encryption/Diecryption

Delete

E Elernent L

Trace
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2. In the "ModbusTcp Config" dialog box, set the IP address, and click "OK." Note that
the set IP address must be in the same network segment as the IP address of the
MD580-SI-EM1 card (the first three nodes are the same).

ModbusTep Config >

]IPaddess:|132-153-1 |

Port number:
o [0 s

[JEnabling control element: E

o T [ ol |

3. To configure the Modbus information, double click 83 [01192.168.0.1:502 the set
IP address in the preceding step).
4. In the "Modbus TCP Config" dialog box, click "New".

192.168.1.1:502 ModbusTcp Config X
HO. | Hame | Slave WO | Trigzer Mode | Trigzer Conditions ctio ave a epeal Slave Addr
@ 15-digit
O w-dgt
|

5. Set parameters such as "Trigger Mode", "Function Code", and "Quantity" to add
one record. Click "New" and set related parameters to add more records. After all
required records are added, click "OK".
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192.168.0.1:502 ModbusTep Config X

Name | Slave NO. | Trizger Mode  Trigzer Conditioms Function Code
288 =) N 10

[ = |

6. After the configuration of all master and slave devices is completed, click and

then click ‘;l to download the configuration to the PLC.
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6 PROFINET IO Industrial Ethernet Communication

6.1 Overview

The PROFINET 1/0 Industrial Ethernet adapter module (MD580-SI-PN1 for short)
meets international PROFINET 1/0O Industrial Ethernet standards. The module is used
on the MD580 series AC drive, so that the AC drive can work as a slave on the
PROFINET 1/0O Industrial Ethernet and be controlled by a PROFINET 1/O Industrial
Ethernet master. This effectively improves system communication efficiency and
enriches the networking functions of the MD580 series AC drive.

Features:

e Supports up to 100 Mbit/s bus communication rate. The communication period is
short.

e Provides flexible networking and supports almost all types of topologies: chain,
bus, tree, and star.

e Uses adistributed clock and exchanges data using a pure-hardware mechanism,
effectively the timing accuracy of data exchange.

e Supports direct installation in the extension slot of the MD580 AC drive without
requiring an external power supply, which is convenient.

6.2 Product Information

Specifications

Iltem Description
Operating temperature -10°C to +55°C
Storage temperature -40°C to +70°C
Environment humidity 5% to 95%, non-condensing
Working environment Free from corrosive gases
Installation mode Snap-fit joint and screw
IP rating P20
Ventilation method Natural air cooling
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Product description

Figure 6-1 Product layout

No. Name Description

PROFINET 10 communication

terminal X1 Communication terminal 1

PROFINET IO communication

terminal X2 Communication terminal 2

It indicates the running status of

Status indicator the module and bus.

It is used to fix the module to the

@ Screw fixing hole MD580 to ensure proper PE layer
connection.
It is used for electrical connection
® Slot terminal between the module and the
MD580.

Description of indicators
The MD580-SI-PN1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator
positions.

INOBUS indicator

MODULE indicator
FIELDBUS indicator
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Indicator Status Fault Description Solution
Check that only one of n1-
ondsingbetveen | BTEO0SILIOL
INOBUS Blinking in green | the module and the properly
MD580 fails. Check that the module
socket is intact.
Flashing ereen The protocol stack is Pl X
g8 starting. ease wait.
The MD580-SI-PN1
Flashing red The MAC address is module does not have the
incorrect. MAC address. Change the
module.
MODULE Solid red The protocol stack Power on thle moc:]ule
olid re startup times out. again or replace the
module.
Set the correct card slot in
. MD580 parameters are set the.background to
Solid orange . activate the PN card.
incorrectly. )
Set the station number to
a non-zero value.
Check that the cable is
correctly connected.
. . Check that the slave is
Flashing red The master is not found. configured.
Check that a device name
FIELDBUS is assigned to the slave.
Solid red Communication with the | Check that the cable is
oldre master is lost. correctly connected.
. ) . Check that the GSDML
Flashing orange | Configuration error ) L
configuration is correct.

6.3 Installation Guide

Installation precautions

e Before installation or removal, ensure that the module is powered off to prevent

damage to the module.

Do not drop or shock the MD580-SI-PN1 module to avoid damage to the module.
Do not disassemble the MD580-SI-PN1 module to avoid damage to the module.
e Tighten the screws according to the required torque to avoid damage or loose

fastening.

Tightening torque

The screws must meet the tightening torque listed below.
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Table 6-1 Tightening torque of the grounding screw

Screw Tightening Torque
M3 0.55 Nem

Dimensions

68.5
644

39.6

65

67.6

@".’5

Figure 6-2 Product dimensions (mm)

The MD580-SI-PN1 module can be installed in the expansion slot of the MD580.

Itis installed in the same way as the MD580-SI-DP1 module. For details, see "2.3

Installation Guide" on page 15.

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

2. Press the snap-fit joint at both sides of the module inward to push the module into
the slot, and fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Removal
1. Disconnect all power supplies, and unplug all cables connected to the module.
2. Remove the grounding screw of the module by using the Phillips screwdriver.
3. Press the snap-fit joint at both sides of the module inward and pull out the module.

Note

o To meet EMC requirements and for reliable operation of the module, tighten the
screws to ensure reliable grounding.

o Ensure that the MD580-SI-PN1 module is installed properly in the expansion slot of
the MD580 for electrical connection.

« The maintenance work must be done by professional personnel.
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6.4 Electrical Connection

The MD580-SI-PN1 uses a standard Ethernet RJ45 socket for connection to a
PROFINET master. The pin signal definitions are the same as those of the standard
Ethernet pins. It supports both crossover and straight-through cabling modes.

Electrical connection for chain networking
Up to 127 stavesiare supported.

MD580 MD580 MD580
® @ @
MD580-SI-PN1 MD580-SI-PN1
@ @
X1 X2 X1 X2
= T
® ® ®

[~ ]

(@PLC master

Figure 6-3 Electrical connection diagram for chain networking

No. Name

MD580 AC drive

MD580-SI-PN1 Industrial Ethernet module

Network cable
PLC master

CHOHCNC)
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Electrical connection for star networking

MD580
@®
Up to 127 slaves are supported.
MD580-SI-PN1
o o o
@
MD580 MD580
@® X1 X2 @®
—
MD580-SI-PN1 MD580-SI-PN1
@ e o o @ @ e o o
X1 X2 X1 x2
— — — ]
| ® |
‘ Switch
® ®
®

ol

@ PLC master

Figure 6-4 Electrical connection diagram for star networking

No. Name
@ MD580 AC drive
@ MD580-SI-PN1 Industrial Ethernet module
® Network cable
@ PLC master
® Switch

6.5 Parameter Settings

Parameter configuration flow

After installing the MD580-SI-PN1 module to the MD580, you must complete
communication configurations to enable the module to communicate with the
MD580.
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Confirm that the electrical connection between
the PLC and MD580-SI-PN1 module is correct.

Y
Ensure that the PLC and MD580-SI-PN1
module are powered on.

Is the INOBUS indicator solid green?

Set n2-00 or n3-00 of the MD580 to 9 to
select the bus type of the bus adapter.

Y

Check the slot where the MD580-SI-PN1
module s installed.

Y

Set n17-00 of the MD580
to 1_3 (expansion slot No.)

|

Is the MD580-SI-PN1
module online (n17-01=1) ?

Y

Configure the PLC master and slave stations.

Are the three indicators green?

End
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Parameter configuration description

Parameter .
. Parameter Name Default Set Value Description
ode
Bus type of bus Only one of
n2-00 adapter A 0 8 the two
parameters
13-00 Bus type of bus 0 8 can be set to
adapter B g
Select a value
0: Disable according to
Expansion slot 1: Extension slot 1_1 the actual
nl7-00 . 0 . need.
selection 2: Extension slot 1_2 G "
3: Extensionslot1_3 eneratty,
select the
value 1.
0: Offline
nl7-01 Status 0 1 Online -
MAC address

The MD580-SI-PN1 module does not require a station number. Each MD580-SI-PN1
module has a unique MAC address for PLC identification.

You can view the MAC address through the parameter of the MD580 (see the appendix
for the specific analysis method). In addition, the module supports the flashing
function of the host controller, such as the LED flashing function of the TIA portal. The
Module and Fieldbus indicators of the MD580-SI-PN1 module will flash three times
simultaneously for indication.

Appendix

You can view the MD580 parameters through the background software or other
methods. Make sure the MD580-SI-PN1 module is powered on and both the INOBUS
and MODULE indicators are solid green.

You can view the MAC address through parameters of the MD580.
1. The parameters corresponding to MAC addresses include n17-03, n17-04, and n17-

05.
2. The parameter is displayed in hexadecimal.

Example:
Parameter nl7-03 nl7-04 nl7-05
Parameter Display n17-03 = 0x70CA n17-04 = Ox4DFE nl7-05=0x0133
MAC Address 70-CA-4D-FE-01-33
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6.6 Configuration for PROFINET |0 Communication Between AC
Drive and S7-300

Configuring slave stations on the S7-300 master station

To add a slave station to the master station system, configure the GSDML file of the
slave station. The GSDML file can be obtained from an Inovance agent or
manufacturer. To configure the slave station, do as follows:

1. Double-click the Totally Integrated Automation (TIA) Portal.

T Siemens ~ox

Totally Integrated Automation

Open existing project

Open existing project sty sl

Project Path Lestcha...
Create new project
Migrate project
Welcome Tour
Installed software Al M ]
) Help [[] Activate basic integrity check

User interface language

» Project view

Click "Create new project”, enter a project name and storage path, and click
"Create".

s Siemens —Ox

Totally Integrated Automation

Create new project

e ]

Path: |

B Open existing project

10263 DocumentAstomation ]

) Create new project Version: V15 [~]
Author: 10263 ]

Migrate project
g (P Comment: A |

Welcome Tour C

Installed software

Help

User interface language

» Project view

Click "Configure a device".
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T4 Siemens - C:\Usersly0263\Documents\Automation\PN testiPN test —OX

Totally Integrated Automation

First steps

) Project: "PN test" was opened successfully. Please select the next step:
Open existing project

Create new project il
N>
Migrate project
Close project
N Q Configure a device
Welcome Tour
First steps ‘\”@@« Wite PLC program
Configure
Installed softwa e technology objects
Help l ] G amiy ] e

User interface language

» Project view Opened project: C:\Usersly0263\Documents\Automation\PN testiPN test

e Foranew project, click "Add new device".
e Foran existing project, click "Configure networks".

Tt Siemens - C:\Usersy0263\Documents\Automation\PN test\PN test - OX|

Totally Integrated Automation

Show all devices

Devices & @ Show all devices Details | List | Tl i

networks

@ Add new device

@ Configure networks

» Project view Opened project: C:\Users\y0263\Documents\Automation\PN testiPN test

Select a PLC on the displayed page. Ensure that the article number is correct and
select the firmware version for the PLC to avoid a download failure.

-95-



PROFINET 10 Industrial Ethernet Communication

Devices &
networks

Show all devices

Add new device

Device name:

Totally Integrated Automation

Add new device

[P

Configure netwo

Click "Add" or double-click the selected master station.

@ sho

all devices

@ Add new device

PCsystems

@ Configure networks

] Open device view

Contrliers
» [ cru1211¢0ciDCIDC
» [ CPU1211C DCIDCIRY
~ [l cPu1212C ACIDCIl
D Il 657 212180300360
I 6657 212418E310%E0
e firees: 2000

FCsystems

» [ cPu 1211C DODCRY
~ [ CPU 1212C ACIDCIRYy

~ [ Controllers
[ SINTIC 571200
~@cu
» [ ceu 1211€ AciDCiRly

3]

» [ CPU 1212 DCIDCIDC.
» [ CPU 1212 DCIDCIRY.
» [ CPU 1214C ACDCRY
» [ CPU 1214 DCIDCIDC
» [ CPU 1214C DCIDCRY
» [ CPU 1215€ ACIDCRY
» [ CPU 1215 DCIDCIDC
» [ CPU 1215 DCIDCRY.
» [ cPu1217¢ DCibCipe
» [l CPU 1212FC DAIDCIDC
» [ CPU 1212FC DCIDCRly.

Il 5257 212180300550

Device:
cRU 1212 ACIDCRl

Aticeno:  [6ES721218£400¥80

Version: Va2 &)

e

Work memory 75 KB; 120/240VAC power supply
with DI8 x 24YDC SINKISOURCE, DQG x elay and
A2 on board; 4 high-speed counters.
(expandable with digital signal board) and 4
pulse outputs on board; signal board expands
onboard lI0; up to 3 communication modules
for serial communication; up to 2 signel
modules for IO expansior; 0.04 msi1000
instructions: PROFINET interface for
programming, HM and PLC to PLC
communication

CPU 1212C ACIDCRlY. |

Article no.:  [6ES7 212-1BE400XB0 |
Version: V4.2 [+
» (35 cPU 1212 DClDClRly T Description:

» [@ cPuU 1214C ACIDCIRlY
» [ cPu 1214CD0DADC
» [l cPU 121ac DADCRY
» [ cPU 1215C ACIDCRIY
» [ cPu 1215CDODADC
» [igi CPU 1215C DCIDCIRlY

Work memory75 KB; 1201240VAC power supply
with DI8 x 24VDC SINKISQURCE, DQ6 xrelay and
AI2 on board; 4 high-speed counters
(expandable with digital signal board) and 4
pulse outputs on board; signal board expands
on-board 1107 up to 3 communication modules
for serial commurication; up to 2 signal
meodules for /0 expansion; 0.04 ms/1000

» [§ cpu 1217c DiDCiDC
» I’j. CPU 1212FC DCIDCDC
» [[J CPU 1212FC DCIDCIRly

» [ cPu 1214FC DCIDCDC
» [l CPU 1214FC DCIDCRIY
» [i CPU 1215FC DCIDCIDC
» [[§ CPU 1215FC DCIDCIRlY

» [ unspecified cPU 1200
Bacoicu

The master station has been established.
2. (Optional) To install the GSDML file, Choose "Options" > "Manage general

description files (GSD)".
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iemens - C:\Usersly0263\Documents\Automation\PN test\PN test

Project Edit View Insert Online | Options |Tools Window Help

5 Y swepoiecs & X 0¥ e

Support packages

Devices 2
Start Automation License Manager

= RN
[#] Show reference text
* | ] PNtest L Globa!Eranes .

L'

B Add new device

i Devices & networks
= m pc_1[cpu 1212 ACiDCRIY)
JIY Device configuration
4| Online & diagnostics
=5 Program blacks
[ Technology objects
External source files
’:& PLCtags
[ PLC data types
’;:,1 Watch and force tables
E Online backups
’:_.'_‘ Traces

[#. Device proxy data =

A | Details view

Select an English storage path for the GSDML file, select the GSDML file to be
installed, and click "Install".

Manage general station d
Installed GSDs GSDs in the project

source path:  [E:IPNgsd | B

Content of imported path

@ File Version |Language |Status Infa
E GSDMLV2 33-novance-MDS00PN-20190405xml V233 English Notyetinstalled MDS00PN

| Delete H:—lﬂﬁa-H—H Cancel

After the successful installation message is displayed, click "Close".
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Installation result

e Installation was completed successfully.

instal addiion les

3. Configure the slave station.
Click "Device configuration”.

T Siemens - C:Wsersly0263\Documents\Automatid

Project Edit View Insert Online Options Toc
Gf 1 Hl seveproject & X &= (5 X D2 (

Project tree

~ [ P test [»]
B¢ Add new device

Pﬂ
Y| online & diagnostics.

» gl Program blocks.

» [3 Technology objects

» [} External source files

» [g PLCtags

» [ PLC data types

» (52 Wistch and force tables
» [ Online backups

» [ Traces

» [§l Device proxy dats =

v | Details view

Click "Network view".
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Options  Toels Windew Help
X 9 B MG ER S coonine F cooine i B 2 ] 1l

PN test » PLC_1 [CPU 1212C ACDURIy]

Totally Integrat

| Topology view [ Network view__flIY Device view || Options
d#nciovieg ) 2 (4)E(E A S| | Device oveniew | |
22— |Module Catalog
E| |~ | [searchs
[ Filter Frofil
a
W ~ FC1 ’ F‘E(Pu
oAl » [ Signal board
an ‘ » [l Communica
103 102 101 2 3 = » [ Battery boar
Rack_0 . wscq | tmo
f HsC_2 » [moa
v Hc 2 » [mi DIIDQ
HS(i\- .EN
H5C5 w4
—r » [ AllAQ
— » [l Communica
e » [ Technology 1
. Puls...
Puls_.
Fuls_
<[] 100% A e L [u]
|§Properties H‘illnfo y\|ﬂ Diagnostics | Device:
‘ General y" Cross-references ‘l Compile ‘
(][] snour st mecesges =
3 n

Select the Ethernet interface of the PLC, and choose "Properties" > "General".

PN test » Devices & networks -
‘E Topology view ”ﬁh Network view Y Device view

ﬁ-f Metwork ‘5‘_‘5’ Connections | HMI connection ﬂ Relations E'L: !g Le _;". Network overvﬂ: »
i
E w Device

¥ 57-1200 statio...

PLC 1 P PLC1
CPU1212C

<[u] [>][100% | ——§— W

W:ﬂ.lnfc iJ"ﬂDiagnostics ‘
U@D‘l 10 tags ” System constants “Texts I

General

Ethernet addresses

Ethernet addresses

Set the IP address and subnet mask of the PLC, and click "Add new subnet".
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(@ ] 100% S Iﬁ
|Fl Properties %} Info (|2 Diagnostics |
J General || 10 tags ” System constants " Texts |
General M Eth t add
Ethernet addresses ernet ad
Time synchronization Interface networked with
Operating mode
» Advanced options Subnet: ‘ Not networked F]
Web serveraccess 1 T ——— I:

IP protocol

T T

® setIP address in the project

IPaddress: | 192 . 168 . 0

subnetmask: | 255 . 255
D Use router

Routeraddress: |0 .0 .0 o

(") 1P address is set directlvat the device

Locate MD580 under the "Hardware catalog" pane, and double-click "MD580PN".
H PORTAL

n

Options

=

v | Catalog

|<Search> HE]
g Filter Profile: @

» [ Controllers N
» [ HM M
4 [i FC systems
4 [i Drives & starters
» [ Network compenents
» [ Detecting & Monitoring
» [ifj Distributed 10
» [ Power supply & distribution
» [ Field devices
- [i Other field devices
» [l Additional Ethernet devices
v [ PROFINETIO
~ [ Drives
« [ INOVANCE
~ [ MD500
~ [ MD580PN
'l MD580PN
» [ SIEMENS AG !
» [ Encoders

] Gateway |7|

> [Infarmation

Click "Not assigned" to select the master station system for the slave station.
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|E Topology view ",J—Eh Network view I} Dey

% Network Y Connections |Hl.'| connection |'| i’ =) Network
B .
w Devic
= - 5

LET] MD580PN B
cPU 1212C MD580PN % g
L gned v G

»

Select the slave station, and choose "Properties" > "General". Then choose
"PROFINET interface [X1]" > "Ethernet addresses", and set the IP address.

|; Topology view ‘la‘ﬂ'h Network view | [If Device view
& Network ; 1§ Connections [HII connection [] &3 Relations  Jf &2 i + H Network ovewi] 4
R 10 system: PLC_1.PROFINET I0-System (100) 2| Device
=] + 571200 stat
PLC_1 MD580PN V Rc
CPU1212C —
MD580PN ~ GSD device_
» MD580PN
<[] 100% =) —— (<[]
|§ Properties H:illnfo yHﬂ Diagnostics |
J General H 10 tags H System constants || Texts ‘
» General Il - B
~ PROFINETinterface [X1] HE
General Interface networked with
Ethernet addresses
» Advanced options || Subnet: | PNIE_1 [+
Identification & Mainten... [
Shared Device [
.
H IP protocol
IPaddress: | 192 . 168 . O 2
Subnetmask: | 255 . 255 . 255 . 0
Synchronize router settings with IO controller

Devices &ne._..

Scroll down the interface to locate the "PROFINET" area. Clear "Generate
PROFINET device name automatically", and name the slave device in the
"PROFINET device name" text box. Alternatively, select "Generate PROFINET device
name automatically" to enable the system to generate a device name
automatically.
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» General
w PROFINETinterface [X1]
General

Ethernet addresses:
} Advanced options
Identification & Mainten...

Shared Device

<] i F

PROFINET

|Q,Pmperties ||"_i.‘,lnfo i) ‘lﬂ Diagnostics |
J General || 10 tags ” System constants H Texts ‘
M Synchronize router settings with 10 controller [~
D Use router
Router address: | 0 0 0o .o

D Generatz PROFINET dévice name automatically E

PROFINETdevice name: |driverl

Converted name: | driver1

Device number: | 1

4. Configure data features of the slave station.
Select the slave station and switch to the "Device view" tab. Under "Hardware
catalog", click "Module", and double-click the data length configured to the slave

station.
PN te ouped device DS00P D500P

|; Topology view ”gg-a Network view d@ Options [oE)

m F3

i’ H Device overview g =
g

[ ¥ Module Jrack || Catalog 3

o oo N T T

D GEies ° M Fiter  Profile: [<Alls |- g

s

o » [ Head madule =
Lo
Il stendard telegram 1, FPzD-212 G

__ - Standard telegram 2, FZD-4/d o

s

. standard telegram 3, FZD-6/6 =

- 5 stendard telegram 4, FZD-818 e

- Standard telegram 5, PZD-10110 | &

v |7
Supplementarytelegram, PZ._. E

3

o

a

a
m

E

—— ] &

<Ju] 3] —5— % [<] il z
‘g Properties ”'Lillnfo y” ﬂ Diagnostics ‘ é'

Switch to the "Network view" tab. If more stations need to be added, repeat the
preceding steps. If the configuration is the same, select and copy a configured slave
and modify the IP address and device name.

5. Configure the mapping address of the PZD in n1 or n2 group on the MD580.
Download the configuration.
Save the network configuration. Set the IP address of the PC to the same network
segment as that of the PLC. (Note that the IP address of the PC must be different
from that of the slave station in the configuration. You can also enable the function
of automatic IP address distribution for the PC.) Then, start compiling, click "Load",
select the interface, and click "Start search".

6.
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Extended download to device

Configured access nodes of “PLC_1"
Device Device type slot Interface type  Address Subnet
FLC_1 CPUZ15-2 PNIDP 2 X2 FHIIE 192.168.0.1 FHIE_1
CPU315-2 PNIDP 2 X1 P 2
_—
Type ofthe PGFCim=rface:  [A_FrlE =
POIPC interface: [ Intel(®) Ethernet Cannection (3) 1218-LM [~] "@E
Connection to inerfeceisubner: [ FRAE | Bk
— - ®
Select arget device: Show all compatible devices |v
Device Device type Interface type Address Tamget device
PLC_1 ‘CPU 315-2 PMIDP PRIIE 18216801 PLC1
— — FH/IE Access address —
’:l Flash LED
startcearch

In the searched result, select the PLC, and click "Load". A message indicating

successful load will appear.

E ded download to de

Configured access nodes of "PLC_1"

Device Device type Slat Interface type  Address Subnet
FLC 1 CFU315-2 PNIDP 2 X2 FIIIE 192.168.0.1 FHIIE_1
CPU315-2PNIDP 2 X1 NP 2
Type of the PGIPCinterface: ﬁ_PNl'IE E3|
PGIFC interface: [l Intel(R) Ethernet Connection (3) 1215-LI -] %
Connection to interfaceisubnet: [ PNIE_1 -] @
[ [-|®
Select target device: | Show all compatible devices =]
Device Device type Interface type Address Target device
PLC_1 CPUS152 PNIDP__ PHIEE 192.168.01 PLC_1

— — PHIIE

["|FlashLED

Online status information:

¥, Found accessible device driverl

© scan completed. 1 compatible devices of 3 accessible devices found.
% Retrieving device infarmation_

Scan and information retrieval completed.

Access address =

Stertcearch

[ Display anly error messages

o
[~]
oot Sl gomer |

i

7. Assign a device name.
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After loading is complete, assign device names for slave stations without names.
Select a slave station, and choose "Online" > "Assign device name".

Ens - C:WUsersiy0263\Documents\Automation\PN testiPN test

Edit View Insert |Onlinc |Options Tools Window Help ol

El save project & Goonline Culek ine y¥ Gooffine Sz M I8 2 ][] *
= & Extended go orline..
& Gooffine Crlam

vices Simulation » & Topology view || Networ

= : ; e wm i R
Stop runtimeisimulation nnection ~|: &3 relations ¥ 53 E[E] @+ 4

1 Download to device cerlsL
PN test Extended download to device_.

B Add new device Download and reset PLC program

iy Devices & networks|  Download user program to Memory Card

L]
» Ik Program blocks -
Upload fram dev
» [ Technology obje [ Upload from devic
Upload device o3 ne

» [} Extemal source

)

ation (hardware and software).

Backup from online device

» @ rcimgs Hardware detection »
» [ FLC dats types . :

} [ Wetch and force| HM Device maintenance »
» [ Online backups | 47 Accessible devices_ ctrlu
» [@ maces A sencru Cerlashifea
» [, Device proxydeg ¥ stop cPuU Ctrl+ShiftQ

etails view | g online & disgnostics Curl+D oo |=] =
= '€ Properties  |*i}info i@

General [ 10 tags [ System constants H Texts ‘
= PROFINETinterface [%1] ﬂ

On the displayed page, devices of the same type are listed. Search for the slave
station by n17 group or select the slave station based on its unique MAC address.
The MAC address of the HPFN-10 is marked on its housing. Then, click "Assign
name".
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driverl

MD580PN

[ S

Wl inteltR) Ethernet Connection (3) 1218-Lki

€  searchcompleted. 1 of 2 devices were found.

If information similar to the following figure is displayed, the device name is
assigned successfully. The displayed PROFINET device name in the following figure
must be consistent with that displayed in the preceding figure. After assigning the
device name, close the interface or select another device for "PROFINET device
name" to assign device names for other stations.

The slave station will save the assigned name after receiving it. Because the MAC
address is inconvenient for use, the master station identifies each slave station
based on its device name. A device name of the slave station is bound to the MAC
address during device name assignment.
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Note

o Each device name can be assigned only to one slave station in the network.

« After modifying the device name of a station in the configuration, the name must
be assigned to the station again. (For any exception, see "Troubleshooting".)

o After modifying an IP address, download the modified configuration to the PLC to
validate it. Name assignment is not required.

After all the preceding operations are complete, the PROFINET slave station is
configured. You can compile programs in the PLC to control the AC drive.

Note

Read/write operations on the slave through the PLC are similar to those on the PROFIBUS
DP slave through the S7-300.

Replacing the faulty device

e Open PORTAL, and select the PROFINET interface of the master station in the
hardware configuration. Go to "Properties" > "General" > "Advanced options", and
select "Support device replacement without exchangeable medium".

|§,Pmperties H'_i.‘.lnfo y"ﬂ Diagnostics |

—

General H 10 tags ” System constants ‘l Texts |

General

Ethernet addresses Sbancetoptan (=]

cuen 1 Liikll

Time synchronization o
o Interface options

Operating made

("] call the user program if communication errors occur

@ Support device replscement without exchangeable mediift=

Use [EC V2.2 LLDF mode

eanpiar L

wedis redundancy

» Realtime settings
» Port[x2 P1RI
» Port[x2 P2 R] Keep-Alive connection

= = monitoring 30 s
Diagnostics addresses

For the S7-1200 or S7-1500 PLC, the check box "Permit overwriting of device
names of all assigned 10 devices" is provided. If this check box is selected, the
second prerequisite for directly replacing the card can be ignored.
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|g Properties H"_i.'.lnfu y||ﬂ Diagnostics

J General ” 10 tags H System constants ‘l Texts |
r General A~ —— "
s
~ PROFINETinterface [X1] e
General =
Ethernet addresses Eiuppartdevi(e replacement without exchangeable medium

Time synchronization
Operating mode
- Advanced options

Interface options Keep-Alive connection
monitaring 30 3

<{_[Fenmit overwriting of device names of all assigned 10 devices

] use IEC ¥2.2 LLDF mode

b Real time settings

b Port [¥1P1]

Click the "Topology view" tab.

PN test » Devices & networks — =

q; Topology view ‘;IEEH Network view (I} Device view
- - T -
& Network| L Connections I3 relations | B 5B @+ = Network uverviq : |
¥} Device
* GSD device_1
PLC 1 i MDS580PN_1 = S
CFU315-2 FNIDF MDS80PN ‘ v S7300/ET200M
Not assigned : b oRLCA
v
<l ] [][100% -l o & <]u] [
‘ﬂ Properties ‘l'_i.‘.lnfo gHﬂ Diagnostics |

After completing the topology, start compiling and download it to the PLC.

e Enable "Support device replacement without exchangeable medium" and set the
topology in STEP 7.
In the hardware configuration, double-click "PN-10".

=0) |

2 CPU 315-2 FN/DP

In the "General" tab, select "Support device replacement without exchangeable
medium", and click "OK".
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Properties - PN-IO (R0/S2.2) &.ﬂ
Media Eedundaney I Time—of-Tlay Symchronization ] Options ]
General l hddrezzes ] FROFINET I-Dlewice l Synchronization ]
Short FE-TIO
Device name:

[~ Use different method teo obtain dewic

@ce replacement without exchangeable medium

Interface
Type: Ethernet
Dewice 0
Address: 192, 165.0.1
| Hetworked: Tes Properties. ..
Comment:

Cancel Help |

According to the actual network connections, double-click "Port 1" or "Port 2" of

the PLC. Click the "Topology" tab, select the port of the slave station connected to
the PLC from the "Partner port" drop-down list box, and click "OK".
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. i
Propertics - PN-IO - Port 1 (RD/S2/X2 P1 R} . |

General | P.ddressel Options |

~Port Interconmection

Local port: ISIMATIE 300(1)AFF-I0 (CFV 315-2 PH/DR)%Fert 1 (RO/52/X2 F1 R)

Medium: Local port ICﬂppsr Fartner port: |- - -

Cable nama: IEopper LI
~Partners

Fartner port:

Alternating partner

SIMATIC 30001)% (1) MDSOOFH“Fart 1 (1 F1 R)

B i1
Dotes SIMATIC 3000114 (1) MDSOOFFAFert 2 (i1 F2 E)
ad | Delet= | [ Details . |
—Cable Data
¥ Cahle length: I< 100 m hd (5ignal delay time: 0 A0 H
™ Signal delay time [H.=] ID &0

Cancal | Help |

[C = = —— =

Click the port of the slave station to set the topology. The operations are similar to
the preceding steps. After setting all connected ports, start compiling and
download the configuration to the PLC.

Note

« After completing the preceding configuration, perform the following operations
when any slave station needs to be replaced: 1) Disconnect the old station from
the network and remove it. 2) Install a new station to which no device name is
assigned to the same position as the old station. For the S7-1200 and S7-1500, the
requirement that a new station does not have a name can be omitted. 3) Connect
the new station to the network using the original cable. 4) Power on the new
station. The PLC assigns a device name to the new station automatically.

« Ensure that the wiring mode and the topology are consistent with the original
mode and topology.
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7 EtherCAT Industrial Ethernet Communication

7.1 Overview

The MD580-SI-EtherCAT industrial Ethernet bus module conforms to 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
station and can be controlled by the EtherCAT master station. This effectively
improves the communication efficiency and enriches the networking function of the
MD580.

Features:

It passes the Conformance Test Tool (CTT) test.

It supports up to 16 RXPDOs and 16 TXPDOs, and supports dynamic configuration
of PDOs.

The DC synchronous clock mode is supported.

The CoE protocol (PDO+SDO) is supported.

A minimum of the communication cycle of 125 us is supported.

It supports various topology structures, including chain, bus, tree, and star types.
The module is installed in the slot of the communication expansion card (CN13)
without the external power supply.

7.2 Product Information

Specifications

Item Description
Operating ambient temperature -10°C to +55°C
Storage ambient temperature -40°C to +70°C
Ambient humidity 5% RH to 95% RH, non-condensing
Working environment Free from corrosive gases
Installation mode Snap-fit joint and screw
IP rating P20
Heat dissipation Natural ventilation
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Product components

Figure 7-1 Product components

No. Name Description

@ EtherCAT communication terminal X1 | Communication input terminal

@ EtherCAT communication terminal X2 | Communication output terminal

® Status indicator The indicators indicate running status
of the module and bus.

@ Slot terminal It is used for electrical connection
between the module and the MD580.

® Screw fixing hole It is used to fix the module to the
MD580 to ensure proper PE layer
connection.

Description of indicators

The MD580-SI-EtherCAT1 module provides three status indicators to indicate bus
communication faults, as described below. The following figure shows the indicator
positions.

HanRun

11
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times per 200 ms

fails.

Indicator Status Fault Solutions
I . Check whether the HCU
Communication with .
. the HCU times out or is powered on and
INOBUS Flashing green . . .. | check the connection
internal communication .
times out. between the expansion
card and the HCU.
XML information of the | EEPROM initialization
Solid orange EEPROM is checked and | will be performed upon
updated. the first power-on.
Power off and then
power on the device
Flashing red once . again. If the problem
per lOOgms EEPROM loading error pirsists, contact the
technical support
engineers.
Check whether the
Flashing red twice | Hardware initialization downloaded ESIfile is
per 200 ms error corregt or contact the
technical support
engineers.
Check the
Flashing red three Slave state switchover | communication
MODULE

configuration
parameters.

Solid red

Bus disconnected

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

Off

The expansion card is
not activated.

o Check whether
communication
between the
expansion card and
the HCU is normal.

o Check whether n14-00
is set correctly.

o Check whether n1-00
(bus adapter type) is
set correctly.
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Indicator Status Fault Solutions

o Check whether
communication
between the
expansion card and

The expansion card is the HCU is normal.

off not activated + Check the

FIELDBUS ’ communication cable.

o Check whether the
master network
configuration is
correct.

Solid green Communication with )
the HCU is normal.

7.3 Installation Guide

Installation precautions

e Before installation or removal, ensure that the module is powered off to prevent
damage to the module.

e Do not drop or shock the MD580-SI-EtherCAT module to avoid damage to the
module.

e Do not disassemble the MD580-SI-EtherCAT module to avoid damage to the
module.

e Tighten the screws according to the required torque to avoid damage or loose
fastening.

Tightening torque

The screws must be installed according to the tightening torque listed below.

Table 7-1 Tightening torque of the grounding screw

Screw Tightening Torque

M3 0.55N-m
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Dimensions

68.5
644

39.6

65

67.6

Q"?j

Figure 7-2 Product dimensions (mm)

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

It is installed in the same way as the MD580-SI-DP1 module. For details, see "2.3
Installation Guide" on page 15.

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

2. Press the snap-fit joint of the module inward to push the module into the slot, and
fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Removal

1. Disconnect all power supplies, and unplug all cables connected to the module.

2. Remove the grounding screw of the module by using the Phillips screwdriver.

3. Press the snap-fit joint at the right side of the module inward and pull out the
module.

Note

o To meet EMC requirements and for reliable operation of the module, tighten the
screws to ensure reliable grounding.

o Ensure that the MD580-SI-EtherCAT module is installed properly in the expansion
slot of the MD580 for electrical connection.

« The maintenance work must be done by professional personnel.
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7.4 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

©) ® @

MD580-SI-EtherCAT MD580-SI-EtherCAT MD580-SI-EtherCAT

® ® ®

B ® EtherCAT ®

(@) PLC master

Figure 7-3 Chain networking topology

Table 7-2 Description of chain networking topology

Name

MD580 AC drive
MD580-SI-EtherCAT 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.)

® ® |®o|8

PLC master
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Star networking

MD580-SI-EtherCAT

@

MD580-SI-EtherCAT

MD580-SI-EtherCAT

@)

@ .

®

EtherCAT dedicated
® branch device ®

®

P

@ PLC
master

Figure 7-4 Chain networking topology

Table 7-3 Description of star networking topology

| Name

MD580 AC drive

MD580-SI-EtherCAT 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

®e® © ©0olF

EtherCAT dedicated branch device

7.5 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.

-116-



EtherCAT Industrial Ethernet Communication

3. Set the correct slot where the module is located in n14-00.

4. Select the fieldbus adapter A.

5. Select the bus type of the bus adapter (n2-00 = 5). If fieldbus adapter B is selected,
set n3-00 =5.

6. Power on the MD580 again.

Note

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

Table 7-4 Parameters of the MD580-SI-EtherCAT module

Parameter

— Parameter Name Default Set Value Description
12-00 Bus type for fieldbus 0 5: EtherCAT Set either n2-00 or
adapter A module n3-00. Do not set
3-00 Bus type for fieldbus 0 5: EtherCAT n2-00 and n3-00 to
na- adapter B module the same value.
0: Disable
1 E i lot
1 lxpansmn S0 Select the
n14-00 Expansion slot 0 2: Expansion slot expansion slot
192 according to the
3: Expansion slot actual need.
1.3
0: Offline
nl4-01 Status 0 1: Online -
n14-02 EtherCAT slave name |1 0 to 65535 -
nl14-03 EtherCAT slave alias 1 0 to 65535 -

Number of times for
synchronization
n14-04 interruption signal 4 41020 -
loss allowed by the
EtherCAT module

Alias setup function 0: n14-03
n14-06 switch 1 1: Host controller
1411 Number of reception 0 00 65535 i
errors over port 1_0
N fi i
n14-12 umber ofinvalid = o 0to 65535 .
frames over port 1_0
Maximum number of
nl4-13 transmission errors 0 0 to 65535 -

overportl 0
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7.6

7.6.1

7.6.2

Parameter .
Parameter Name Default Set Value Description
Code
n14-14 PD.I and processing 0to 65535 )
unit error count
n14-15 Number of lost links 0 to 65535 )
over port1_0
Synchronization
n14-16 signal loss count 01065535 )
n14-17 Application layer fault 0'to 65535 )
code
hi
n14-18 State machine and 0to 65535 )

port link state

Communication Protocol

Introduction to EtherCAT

EtherCAT, short for EtherNet Control Automation Technology, is a real-time Ethernet

technology proposed by German Beckhoff. EtherCAT is based on standard Ethernet
frame transmission, with a capacity of up to 1486 bytes per frame. This makes

EtherCAT excellent in terms of the amount of data it can transfer.

e EtherCAT supports various topological structures including star, line, tree, and

daisy chain types. It also supports various types of cables, optical fibers, and other

communication media topologies and their combinations. This enables flexible
and convenient equipment connection and wiring.
e EtherCAT supports hot swap, ensuring flexible connections between devices.

o EtherCAT supports a maximum of 65535 slave devices. Therefore, no switches are
required on the EtherCAT network. EtherCAT data can be transferred to each slave

through topology between devices.

PDO Data

The MD580 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 supports a maximum of 16 parameters to be written periodically, and a

maximum of 16 parameters to be read periodically. You can add or delete parameters

to be written or read in the device configuration as required.
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7.6.3

1.7

7.7.1

SDO Data

EtherCAT service data object (SDO) is used to transfer non-cyclic data, such as
communication parameter configuration and servo drive running parameter
configuration.

The CANopen over EtherCAT (CoE) service types include: emergency message, SDO
request, SDO response, TxPDO, RxPDO, remote TxPDO transmit request, remote
RxPDO transmit request, and SDO information.

The SDO data can be used to read or write a single parameter of the MD580.
Application Instances

Networking Description

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

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

Note

AM600-CPU1608TN provides two Ethernet ports. CN4 is used for EtherCAT communication.
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SOP-20

Network cable

USB cable |

USB cable

AC drive ‘

PLC

Network cable

Figure 7-5 EtherCAT networking between the MD580 and the AM600

7.7.2 PLC Configuration

1. Create a project.

2. Select the PLC type.

3. Set the AM600 to the EtherCAT master.

4. Install the XML file of the MD580 on the EtherCAT master. You can obtain the XML
file from Inovance’s agency or Inovace.

5. After installation, MD580_ECAT appears in the "Network Device List" pane. Drag
MD580_ECAT and drop it on the "Network Configuration" tab.

@ Network Configuration X v || Network Devices List v 2
-,/ Serial Port
%/| 5 caopenport
-, EthernetPort
-, EtherCAT Port
{2 Tnovance
Mixer

@ Refresh |(&Copy (EPaste (i Delete $)Undo &) Redo | @ Import EDS File

>

Terminal Coupler
Servo Drives
[l Ess1on_ECAT v1.3
[l 15620N_ECAT v2.6.9
|l Mpsso_EcaT vi.0.0
il MD8SON_ECAT v1.16
[l svs1oN_ECAT vi.1.4
[l svs20N_ECAT v0.1.3
[l sve30_1axis_03715
[l sve3s_1axis_03415
[l sve40_1axis_03615
[l sveso_1axis_00915
[l sveso_iaxis_04222
Multi_Axis Drive
Digital 10
Analog 10
-2 Pulse Output
- Encoder Input
@7 Junction Slave
MD580_ Y EtheretPl
ECAT

mm

v

< >

6. On the "General" tab, use default settings of parameters for the master and slave.
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Devices
=) EtherCATHX
=i Device (AMB00-CPU1608TP/TN)
@ Device Disgnose:
%9 Network Configuration
# @) pLcLoge
=k
"3 SoftMotion General Axis Pool
[ HIGH_SPEED IO (High Speed 10 Moduie)
ETHERCAT (EtherCAT Master SoftMotion)
(@ MDS80_ECAT (MDS80_ECAT_v1.0.0)

v 2 x

(@ emHERCAT x

General

Function Code

Update

Sync Unit Assignment

EtherCAT /O Mapping

Status

Information

[ Autoconfig Master/Slaves

EtherCAT ™

EtherCAT NIC Setting

Destination Address (MAC) |FF-7-FFF7-F [ Broadcast ~[] Enable Redundancy
Source Address (MAC) |00-00-00-00-00-00 Brows
Network Name [etnt

O Select network by MAC @ Select network by Name

4 Distributed Clock 4 Options

[ Use LRW instead of LWR/LRD

Cydletime 500 B e
Smcofset [ w [ Enable messages pertask
A lave
B [ Sync Window Monitoring Ao restartslaves
Syncwindow |1 Tl

3 SoftMotion General Axis Pool

[l HiGH_SPEED_IO (High Speed 10 Moduie)
ETHERCAT (EtherCAT Master SoftMotion)
MDS580_ECAT (MD580_ECAT_v1.0.0)

Online
CoE Online

EtherCAT 1/0 Mapping
status

Information

Devices. v & x ETHERCAT ' ({] MDSB0_ECAT x|
=) Etherca >
2 T ||| ceneral Address Additional
S e oo U EtherCAT~
olncAddress Enabl Sett >
R DeviceDiagroe Process Data(PDO Setting) ] Enable Sxpert Settngs
% € Network Configuration EtherCAT Address [1001 [ optional
# @0 PLC Logic Startup parameters(SDO Setting)
. 4 Distributed Clock
{=F= 10

[ocsyndvon

Sync Unit Cycle ()

Select DC
enable
Synco:
Enable Sync 0
Sync Unit Cycle 381

[soo Cycle Time ()

User Defined P Shift Time (us)

synct:
Enable Sync 1
Sync Unit Cyde

x1 Cycle Time (s)

User Defined shift Time (us)
Identification
@ Disabled

Configured Station Alias (ADO 0x0012) Ek

E——

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
supports a maximum of 16 parameters to be read or written periodically.

MDS80_ECAT X

rerel @Add ) Edit Y Delete Collapse Display All  ~ |L828P85] [ ppo Assign [7] PDO Config PO Len OUEWE): 320
Process Data(PDO Setting) plra: 20
Input/OutPut Name Index Subindex  Size Type Flag M A
ST ) = [/] Output 1st receive PDO Mapping  16#1600 16#00 320 Editable 2
Online. “» RPDO1(uint16) 1623000 16201 20 UNT
K] 1623000 16202 20 UNT
CoE Online "» RPDO3(uint16) 163000 16203 20 UINT
" RPDO4(uint16) 1623000 16204 20 UINT
EEEEED " RPDOS(uint16) 1623000 16205 20 UINT
Status » RPDOE(uint16) 16#3000 16206 20 UNT
" RPDO7(uint16) 1623000 16207 20 UINT
Information " RPDOB(uint16) 1623000 16208 20 UINT
" RPDOS(uint16) 1623000 1609 20 UINT
B » RPDO10(uint16) 1623000 16208 20 Ut
o “» RPDO11(uint16) 1623000 16208 20 UNT
" RPDO12(uint16) 1623000 1620C 20 UINT
" RPDO13(uint16) 1623000 1620D 20 UINT
" RPDO14(uint16) 1623000 1620E 20 UINT
“» RPDO15(uint16) 1623000 1620F 20 UINT
" RPDO16(uint16) 1623000 16210 20 UINT
= Input  1sttransmit PDO Mapping  16#1A00 16200 320 Editable 3
EN 1c=annn sgens EYS e v

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

ou BhEa &

Ble Edt View Project fuld Onine Debug

Tools Window Help
X |84

-1
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Note

o (D: Check programs.

e @: Compile
« (@:Download

7.7.3 Overview of 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 send and received between the
MD580 and the PLC. On the PLC, addresses IW1 to IW16 and QW1 to QW16 are
monitored. IW1 to IW16 and QW1 to QW16 are I/O address mappings of EtherCAT
process data in the PLC.

(@ Mps80_ECAT x

General

Online

CoE Online:

Process Data(PDO Setting)

Startup parameters(SDO Setting)

EtherCAT 1/0 Mapping

Status

Information

Find Filter Show all -
Variable Mapping ~ Channel Address  Type  Default Value Unit Description A
"0 RPDO1(uint16) %QW1  UINT RPDO1(uint16)
"0 RPDO2(uint16) %QW2  UNT RPDO2(uint16)
"o RPDO3(uint16) %QW3 UINT RPDO3(uint16)
+ "y RPDO4(uint16) %QW4  UNT RPDO4(uint16)
=" RPDOS(uint16) *QWS UINT RPDOS(uint16)
) RPDO6(uint16) %QWE UINT RPDOG(uint 16)
" RPDO7(uint16) %QW7  UNT RPDO7(uint16)
" RPDOB(uint16) %QW8  UINT RPDOB(uint16)
"0 RPDOS(int16) %Qws  UNT RPDOYuint16)
"0 RPDO10(uint16) %QW10  UINT RPDO10(uint16)
"0 RPDO11(uint16) %QW1l  UINT RPDO11(uint16)
"0 RPDO12(uint16) %QW12  UINT RPDO12(uint16)
"0 RPDO13(uint16) %QW13  UINT RPDO13(uint16)
"0 RPDO14(uint16) %QW14  UINT RPDO14(uint16)
Y BENO1Shint16) %OW1S LITNT RPN 156int18). v
I i : [Enabled s =
IEC Objects
Variable Mapping Type
@ MDSB0_ECAT ‘e ETCSave

‘¢ = Create new variable

" =Mapto existing variable

2. Add addresses IW1 to IW16 and QW1 to QW16 to the monitoring table.
3. The PLC writes process data to the MD580.

Expression
# %QW1
® %QW2
# %QW3
® %QW4
# %QWS
» %QW6
# %QW7
# %QW8
# %QW9
# %QW10
# %QW11
# %QW12
# %QW13
 %QW14
# %QW15
# %QW16

Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application
Device. Application

Type
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

Value Prepared value Executionpoint

<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notloggedin>
<Notlogged in>
<Notloggedin>

-122-

Cydic Monitoring
Cydlic Monitoring
Cydiic Monitoring
Cydic Monitoring
Cydiic Monitoring

Address Comm...

Cydiic Monitoring

Cydiic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring
Cydic Monitoring

X %<

o8 &

Copy

Paste

cut

Delete

Select Al

Input Assistant...
Write values
Force values
Unforce values

Add Al Forces To Watchlist

Display Mode »
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‘ MDSBI)---[Parameter list]---->n2[FBA-A] X ‘
Fereces oo B % | & & | 5 s
EC“SFO? paraneter Eroup Saveas Compare Upload Download Customized missions|l[Basic pari v
‘& Modified parameters

TJAlLL parameters TRy ‘%ﬁ( ‘ E L]

™ AlSystem] n2-57 [Process data output 6] Data display 0x1000

I bControl comnand] n2-58  [Process data output 7] Data display 0x1000

I C[Setpoint] n2-59 [Process data output 8] Data display 0x1000

n2-60  [Process data output 9] Data display 0x1000

Dl dlMotor paraneter] n2-61  [Process data output 10] Data display 0x1000

DIEMotor control] n2-62  [Process data output 11] Data display 0x1000

OrL1/0] n2-63  [Process data output 12] Data display 0x1000

CIH[Diagnostic] n2-64  [Process data output 13] Data display 0x1000

] L[Application function] n2-65  [Process data output 14] Data display 0x1000

B n[Communication and Extensi [n2-66  [Process data output 15] Data display 0x1000

In0[InoLink] n2-67 [Process data output 16] Data display 0x1000

C7n100n board Modbus RTU] | |n2-68  [Process data input 1] Data display 0%0001

I n2[FBA-A] n2-69  [Process data input 2] Data display 0=0002

7 n3[FBA-B] n2-70  [Process data }nput 3] Data d]vsplay 0x0003

7 n5 (Encoder] n2-T1  [Process data input 4] Data dlvsplay 0x0004

n2-72 [Process data input 5] Data display 0x0005

Dl nlreserved] n2-73  [Process data input 6] Data display 0x0006

CIn100kodbus RTU] n2-T4  [Process data input 7] Data display 0x0007

I n12[CANOpen] n2-75  [Process data input 8] Data display 0x0008

CInl4[EtherCat] n2-76  [Process data input 9] Data display 0x0009

I n16[Profibus-DP] n2-77 [Process data input 10] Data display 0x0011

CIn17[ProfiNet I0] n2-78  [Process data input 11] Data display 020022

= n18[Custon comn. ] n2-79  [Process data input 12] Data display 0x0033

M n19[EtherNetIP] n2-80  [Process data input 13] Data display 020044

B2 o[Technologyl n2-81 [Process data input 14] Data display 0x0055

B9 UlConnector] n2-82  [Process data input 15] Data display 0x0066

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 set value 2 is 100%, corresponding to 16#1000.

MDSBD---[Parameter list]---->n2[FBA-A] X |

Bt o B % D 2| B e
C“SFEUVJ parameter £roup Save as Compare Upload Download Customized missions |1[Basic par: »
ElModified parameters =

ETTJALL parameters LhiERS | #FR
E{TAlSystem] LE e :
I bControl comand] n2-01  [FBA-A] Comm. wire breakage meas. delay 0.10
. n2-02  [FBA-A] Comm. mode selection 0[Standard]
{7 C[Setpoint] _ . .
n2-03 Continuous CRC error meas. setpoint 0
O dlliotor paraneter] n2-04  Process data output 1 U8-01 [FIX_WORD 2]
CIEDlotor controll n2-05  Process data output 2 U6-01[FTX_WORD 2]
TIFLL/0] 02-06  Process data output 3 UB-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]
EM I n[Communication and Extensi n2-09  Process data output 6 U6-01[FIX_WORD 2]
M n0[InoLink] n2-10  Process data output 7 U6-01[FIX_WORD 2]
Mn1l0n board Modbus RTU] |[n2-11  Process data output 8 U6-01[FIX WORD 2]
1 n2[FBA-A] n2-12 Process data output 9 U6-01[FIX_WORD 2]
1 n3[FBA-B] n2-13 Process data output 10 U6-01[FIX_WORD 2]
) n5[Encoder] n2-14  Process data output 11 U6-01[FIX_WORD 2]
n2-15  Process data output 12 U6-01[FIX_WORD 2]
Ein6Lreserved] n2-16  Process data output 13 U8-01 [FIX_WORD 2]
Tl nl0Diodbus RTU] n2-17  Process data output 14 U6-01[FTX_WORD 2]
TIn12[CANOpen] n2-18  Process data output 15 UB-01 [FIX_WORD 2]
CIn14[EtherCat] n2-19  Process data output 16 U6-01[FIX_WORD 2]
CIn16[Profibus-DP] n2-20  [Process data output 1] Comm. base value 0
CInl17[ProfiNet I0] n2-21  [Process data output 2] Comm. base value 0
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MD580---[Parameter list]---->n2[FBA-A] X ‘
Parameter group h, % 2 &, > Promrsml
EICus?m!] parameter group Save as Compare Upload Download Customized missions|l[Basic par v
B Modified parameters = —
=T ALl parameters BhERS ‘ #Ex | AT
[T ALSysten] n2-50  [Process data ?nput 15] Comm. base value 0
&) b[Control command] n2-51  [Process data input 16] Comm. base value 0
S ClSetpoint] n2-52  [Process data output 1] Data display 0x1000
n2-53 [Process data output 2] Data display 0x1000
Sl dlMotor parameter] n2-54  [Process data output 3] Data display 0x1000
CIEMotor control] n2-55  [Process data output 4] Data display 0x1000
CIF[1/0] n2-56  [Process data output 5] Data display 0x1000
CIH[Diagnosticl n2-57  [Process data output 6] Data display 0x1000
B LIApplication function] n2-58 [Process data output 7] Data display 0x1000
B n[Commnication and Extensi n2-59  [Process data output 8] Data display 0x1000
I n0[InoLink] n2-60  [Process data output 9] Data display 0x1000
n1l0n board Modbus RTU] ||n2-61  [Process data output 10] Data display 0x1000
I n2[FBA-A] n2-62  [Process data output 11] Data display 0x1000
- n3 [FBA-B] n2-63 [Process data output 12] Data chispla.ir 0x1000
7 05 [Encoder] n2-64  [Process data output 13] Data cllvspla.}' 0x1000
n2-65  [Process data output 14] Data display 0x1000
Dinblreserved] n2-66  [Process data output 15] Data display 0x1000
~C1n10Modbus RTU] n2-67  [Process data output 16] Data display 0x1000
CIn12[CANOpen] n2-68  [Process data input 1] Data display 0x0001
I n14[EtherCat] n2-69  [Process data input 2] Data display 00002
In16[Profibus-DP] n2-70  [Process data input 3] Data display 0x0003
CInl7[ProfiNet I0] n2-71  [Process data input 4] Data display 0x0004

7.7.4 Reading and Writing Parameters by SDO

This section takes reading C6-11 and writing C6-12 of the MD580 by SDO as examples.
The addresses of the C6-11 and C6-12 are 1355 and 1356, respectively.

1. Program in the PLC.
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EtherCATH,. project - InoProShop(V1.6.2) SP2
Fle Edit View Project Buid Online Debug Tools Window Help
QO BEEH & v o~ | ¢4 A5 2 183 (7|

8] mc_prG x|
=) EthercATHE 1 PROGRAM PLC_PRG
=[] Device (AM800-CPU1608TP/TN) 2 VAR
) Device Diagnose 3 W_pulse: BOOL: -
. 4 R_pulse: BOOL:=0;
+ € Network Configuration
=Bl PLC Logic SDO_R: ETC_CO_SdoReadd;
='° Application - =
(i) Library Manager 2 SDOR
[£] PLc_PrG (PRE) 3
+ (@ Task Configuration 4 xAbort :=FALSE,
7 PersistentVars 5 usiCom:=1,
- € udiTimeQut:=60000,
HREA% 7 uiDevice:=1001,
"3 SoftMotion General Axis Pool 8 xXExecute:=R_pulse,
B HicH_sPeED 10 (High Spee s wIndex := read_index,
- ETHERCAT (EtherCAT Master § 10 bySubindex := read_sub_index,
- 11 abyData=>5D0_read,
MDS80_ECAT (MD580_ECA 1z usiDatalength=>read byte num,
13 xError=>5D0_err,
14 xDone=>SD0_done,
15 xBusy=>5D0_busy,
1€ eError=>err_code
17 )

2. Read the C6-11 by 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[l..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 reading method is implemented as follows: Add 1 to the register address, the
index is 0x20 + high bytes, and the sub-index is low bytes. For example, to read the
address 1355, add 1 to the address, that is 1355+1=1356 (0x054C), the index is
0x2005, and the sub-index is 0x4C. uiDevice specifies the EtherCAT address (for
example, 1001) of the slave configured on the master.
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SDO R

(

XAbort:=FALSE,

usiCom:=1,

udiTimeOut:=c0000,
uiDevice:=1001,
xExecute:=R_pulse,

wIindex := read_index,
bySubindex := read sub index,
abyData=>5D0_read,
usiDatalength=>read byte num,
XError=>5D0_err,
xDone=>SD0_done,
xBusy=>3D0_busy,
eError=>err_code

Note

When the PLC is used for SDO reading and writing, do not configure read and write
addresses in the startup parameters of the slave station (SDO settings). Otherwise, the
writer program cannot execute read and write operations.
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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, a read operation is
triggered, as shown in the following figure. The value of the C6-11 that is read is
16#0384, corresponding to 10#900. C6-11 is read successfully.

# PLC_PRG.R_pulse Device. Application BOOL E-:I @
# PLC_PRG.read_index Device. Application WORD 1622005
@ PLC_PRG.read_sub_index Device. Application BYTE 1624C
= # PLC_PRG.SDO_read Device. Application ARRAY [1..4] OF BYTE
# SDO_read[1] BYTE 16584 @
# SDO_read[2] BYTE @
# SDO_read[3] BYTE 16200
# SDO_read[4] BYTE @
# PLC_PRG.read_byte_num Device. Application BYTE 16202

Note

« (: When the data is ready, write the data to TRUE.
o (@: Low-order byte of read data

« @: High-order byte of read data

o @: Bytes of the read data

MD580---[Parameter list]----> C6[Fixed setpoints] X ‘

ECIClSetpoint] , Al B & A ¥ 3 Password
DI COLCH1 speed Semm‘vﬂ'] Saveas Compare Upload Download Customized missions |1[Basic pari v
TICLICH-1 torque setpoint]
1C2[CH-1 Jog setpoint] DR | %5 [ inofit
C1C3[CH-2 epeed setpoint] C6-00 Multi-step selection 0[Fixed setpoint 1]
1 C4LCH-2 torque setpoint] C6-01  Multi-step value selection 90.0
1C50CH-2 Jog setpoint] C6-03  Multi-step selection bit0 olo]
706[Fixed setpoints] C6-04  Multi-step selection bitl olo]

C6-05 Multi-step selection bit2 olo]
DIC7Motorized potentiometer MOP)J || | cg05  Multi-step selection bit3 ol0]
7 C8[Ramp—function generator (RFG)] 06-07  Fixed setpoint 1 source 0[Set by C6-11]

#] d[Motor parameter] C6-08 Fixed setpoint 2 source 0[Set by C6-12]

877 EMotor controll C6-09  Fixed setpoint 3 source 0[Set by C6-13]

gCIF1/0] C6-10  Fixed setpoint 4 source 0[Set by C6-14]

1™ H[Diagnesticl C6-11 Fixzed setpoint 1 90.0

£ L[Application function] C6-12  Fixed setpoint 2 8.0

5O n[Communication and Extension modu| || C6713  Fized setpoint 3 450.0

40 o[ Technology] C6-14  Fixed setpoint 4 200.0

50 Ul Connector] C6-15  Fixed setpoint 5 0.0

o |1 06-16  Fixed setooint 6 0.0

3. Write the C6-12 by 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 writing method is implemented as follows: Add 1 to the register address, the
index is 0x20 + high bytes, and the sub-index is low bytes. For example, to write the
address 1356, add 1 to the address, that is 1356+1=1357 (0x054D), the index is
0x2005, and the sub-index is 0x4D. uiDevice specifies the EtherCAT address (for
example, 1001) of the slave configured on the master.

SDO_W

(
xAbort: LSE,
usiCom:=1,
udiTimeQut:=60000,
uiDevice:=1001,
xExecute:=W_pulse,

wlndex := write_index,
bySubindex := write_sub_index,
abyData:=5SD0_write_para,
usiDatalength:=write_byte_num,
xError=>SD0_write_err,
xDone=>SD0_write_done,
xBusy=>5D0_write_busy,
eError=>5D0_write_err_code

):

Perform operations in the monitoring table. When data is ready, a write operation
is triggered, as shown in the following figure. The value of the C6-12 that is written
is 16#0FAO, corresponding to 10#4000. C6-12 is written successfully.

Expression Application Type Value Prepared value Executionpoint
# PLC_PRGR_pulse Device.Application | BOOL Cydic Monitoring
# PLC_PRG.read_index Device.Application ~ WORD 1622005 Cydic Moitoring
@ PLC_PRG.read_sub_index Device. Application BYTE 16%4D Cydic Monitoring
= ® PLC_PRG.SDO_read Device.Application ~ ARRAY [1..4] OF BYTE Cydic Moritoring
# SDO_read[1] BYTE 16200 Cydic Moitoring
& SDO_read[2] BYTE 16200 Cydic Monitoring
# SDO_read[3] BYTE 16200 Cydic Moitoring
# SDO_read[4] BYTE 16200 Cydic Moritoring
# PLC_PRG.read_byte_num Device.Application ~ BYTE 16200 Cydic Moritoring
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[2) MD580---[Parameter list]--—->C6[Fixed setpoints] X |
507 ClSetpoint] ~ , o D m 1 Passvord
: CICOLCHL speed Setpo“,'t] Saveas Compare Upload Download Customized missions |1[Basic par;
CIC1ICH-1 torque setpoint]
|- C2LCH-1 Jog setpoint] Dyl | 4R [
|01 C3[CH-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)] C6-07 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]
BCIFI1/0] 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
£ n[Communication and Extension modu gg’ﬁ i‘:xeg 55:*““{“2 i ggg-g
)~ 1xed setpolnf .
ig EEZEE::Z&Z? C6-15  Fixed setpoint 5 0.0
u |1 C6-16  Fixed setooint 6 0.0

7.8 Solutions to Abnormality

The module provides three status indicators to indicate bus communication faults, as
described below.
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Indicator

Color

State Description

Solutions

INOBUS

Flashing green

Communication with the
HCU times out or
internal communication
times out.

Check whether the HCU is
powered on and check the
connection between the
expansion card and the
HCU.

MODULE

Solid orange

XML information of the
EEPROM is checked and
updated.

EEPROM initialization will
be performed upon the
first power-on.

Flashing red once
per 100 ms

EEPROM loading error

Power off and then power
on the device again. If the
problem persists, contact
the technical support
engineers.

Flashing red twice
per 200 ms

Hardware initialization
error

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

Flashing red three
times per 200 ms

Slave state switchover
fails.

Check the communication
configuration parameters.

Solid red

Bus disconnected

Check the communication
cable. Make the master
switch over to the slave
and enable the slave to
enter the OP state.

Off

The expansion card is
not activated.

« Check whether
communication
between the expansion
card and the HCU is
normal.

« Check whether n14-00
is set correctly.

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

FIELDBUS

Off

The expansion card is
not activated.

« Check whether
communication
between the expansion
card and the HCU is
normal.

« Check the
communication cable.

« Check whether the
master network
configuration is correct.

Solid green

Communication with the
HCU is normal.
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8 EtherNet/IP Industrial Ethernet Communication

8.1 Overview

The MD580-EN1 is an EtherNet/IP fieldbus module that complies with EtherNet/IP bus
standards. It features high efficiency, flexible topology, and easy operation. The
MD580-EN1 is installed on the MD580. When used together with the MD580-SI-EN1
module, the MD580 can serve as the EtherNet/IP adapter to be controlled by the
EtherNet/IP scanner. This improves the communication efficiency and enriches the
networking functions of the MD580.

Features:

It supports various types of topology structures with the switch.
It supports full duplex networks with the bandwidth of 100 MHz.

e It can be used together with the InoDriveStudio to implement commissioning
functions.

e Itis powered by the MD580 without external power supply required.

e A minimum of the communication cycle of 1 ms is supported.

8.2 Productinformation

8.3 Installation Guide

Installation precautions
e Beforeinstallation or removal, ensure that the module is powered off to prevent

damage to the module.
e Protect the MD580-SI-EN1 module from falling or impact to avoid damage to the

module.
e Do not disassemble the MD580-SI-EN1 module to avoid damage to the module.
e Tighten the screws according to the required torque to avoid damage or loose
fastening.

Tightening torque
The screws must be installed according to the tightening torque listed below.

Table 8-1 Tightening torque of the grounding screw

Screw Tightening Torque

M3 0.55N-m
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Dimensions

68.5
644

39.6

65

67.6

Q"?j

Figure 8-1 Product dimensions (mm)

Installing on the MD580
The MD580-SI-EN1 module can be installed in the expansion slot of the MD580.

It is installed in the same way as the MD580-SI-DP1 module. For details, see "2.3
Installation Guide" on page 15.

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

2. Press the snap-fit joint of the module inward to push the module into the slot, and
fasten the grounding screw of the module by using the 1# screwdriver.

3. The installation completes.

Removal

1. Disconnect all power supplies, and unplug all cables connected to the module.

2. Remove the grounding screw of the module by using the Phillips screwdriver.

3. Press the snap-fit joint at the right side of the module inward and pull out the
module.

Note

o To meet EMC requirements and for reliable operation of the module, tighten the
screws to ensure reliable grounding.

« Ensure that the MD580-SI-EN1 module is installed properly in the expansion slot of
the MD580 for electrical connection.

« The maintenance work must be done by professional personnel.
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8.4 Electrical Connection

Ethernet/IP supports various topology structures, including bus, star, and tree types.

Diversified networking modes can be implemented by using switches.

® ® ®
®
EtherNet/IP @ @ @
master MD580-SI-EN1 MD580-SI-EN1 MD580-SI-EN1
slavel slave 2 slave N
W P1| P2 P1| P2 mm
@ @ @
Figure 8-2 Bus topology
No. Name
©) Ethernet/IP master
@ Network cable
©) MD580 AC drive
@ MD580-SI-EN1 communication expansion card
@
Ethernet IP
master
®
Network switch
PL[P2[P3 ]| . [Pm]
© =5 e
@ @ @
® ® ®
MD580-SI-EN1 MD580-SI-EN1 MDS580-SI-EN1
slave 1 slave 2 slave N
P1|P2 PL| P2 P1| P2
T T
© | ® @
Figure 8-3 Star-type topology
No. Name
@ Network cable
@ MD580 AC drive
©) MD580-SI-EN1 communication expansion card
@ Ethernet/IP master
® Switch
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8.5

8.5.1

8.5.2

8.5.3

EtherNet/IP Communication Protocol

1/O Messages

The MD580-SI-EN1 expansion card supports 32 1/0 messages for data transmission, of
which 16 messages sent from the master to to slave and 16 messages are sent from
the slave the to master.

The I/O messages enable the master to modify and read AC drive data in real time
and perform periodic data exchange. The data communication addresses are directly
configured by the AC drive. The specific functions are as follows:

real-time data exchange of function parameters and monitoring parameters between
the AC drive and the master. Monitoring parameters can be configured through the
AC drive. The I/O message is used for periodic data exchange between the master and
the AC drive, as described in the following table.

Data Flow Description Message
I/O messages (O->T) sent by the | AC drive parameters are Output I/O messages 0 to
master modified in real-time. 15
I/0 messages (T->0) returned AC drive parameters are

. Input /O messages 0 to 15
by the AC drive read in real-time. putl/ &

Data Sent by the Master Station

The following table describes the data sent by the master station.

1/0 Message Data Sent by the Master Station

You can configure the data according to actual
conditions. For details about the configuration, see the
I/0 message data configuration.

I/0O message 0 to I/O message
15

Data Responded by the AC Drive

The following table describes the data returned by the AC drive.

1/0 Messages Data Returned by the AC Drive

You can configure U group connectors to 1/0 messages
I/O message 0 to 1/0 message 0 to I/0 messages 15 according to actual conditions. For
15 details about the configuration, see the I/O message
data configuration.
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8.6 Parameter Description

8.6.1 Communication Card Type Settings

After the AC drive is powered on, you need to set n19-00 (expansion card slot
selection). Generally, expansion card slot 1_1 is selected by default, so that the
MD580-SI-EN1 card can properly communicate with the AC drive.

Parameter Code | Parameter Name Value Range Value Description
Bus type for .
- 10: EtherNet/ | The bus type is
n2-00 Zeldbus adapter |0to 10 P EtherNet/IP.
Expansion card Expansion
n19-00 P : 0to3 1 cardslot 1_11s
slot selection
selected.
8.6.2 IP Address Setting of MD500-SI-EN1 Card
Set the following parameter of the expansion card.
Parameter Code | Parameter Name Value Description
It defines the DHCP function of
the EtherNet/IP expansion
0: Disable card. After the DHCP function is
19-02
n19-0 DHCP enable 1: Enable enabled, the following
configured IP addresses are
invalid.
Expansion card It defines the IP address of the
n19-03 to n19-06 IP address 010253 EtherNet/IP expansion card.
Expansion card It defines the subnet mask of
n19-07 to n19-10 P 0to 255 the EtherNet/IP expansion
subnet mask
card.
1911 to n1o.15 Expansion card 0 to 955 Itfdﬁfine;the gateway address
nl9-11to nl9- gateway address (o} ga:de EtherNet/IP expansion

The IP address can be a static IP address or DHCP dynamic IP address.

e The DHCP mode is set by n19-02.

e The static IP address is set by n19-03 to n19-06.

For example, to set the static IP address to 192.168.0.11, the subnet mask to
255.255.255.0, and the gateway to 192.168.0.1, configure parameters as follows.
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Parameter Code | Parameter Name Value

n19-02 DHCP enable 0

Most significant
n19-03 byte of the IP 192
address

Second most
n19-04 significant byte | 168
of the IP address

Third byte of the
IP address

o

n19-05

Least significant
n19-06 byte of the IP 11
address

Most significant
n19-07 byte of the 255
subnet mask

Second most
significant byte
of the subnet
mask

n19-08 255

Third byte of the

n19-09 subnet mask

255

Least significant
n19-10 byte of the 0
subnet mask

Most significant
n19-11 byte of the 192
gateway

Second most
nl9-12 significant byte 168
of the gateway

Third byte of the

n19-13 gateway 0
Least significant
nl9-14 byte of the 1

gateway

When using the DHCP BOOTP function, you can check the MAC address by the
following ways:

e Viewing the label information on the expansion card.
e Viewing corresponding parameters of the AC drive.
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Note

By default, after the card is powered on, parameters n19-15 to n19-20 will display the corre-
sponding MAC address.

The expansion card also supports the IP address conflict detection function. When the
IP address of this card is the same as that of another device in the network, the red
indicator D6 becomes steady on, and fault 83 is reported.

The IP address conflict is detected in the following three scenarios.

No. Scenario Symptom Solution
« If two devices are adjacent to
Both devices support IP each other, both devicgs can
address conflict detect IP address conflict.
detection. The two « If two devices are not
1 devices are powered on adjacent to each other, the
or connected to the device that is powered on or
network in sequence. connected to the network
later can detect IP address
conflict.
Both devices support IP Check the IP
address conflict address conflict
detection. The two Both devices can detect IP and modify the
2 devices are powered on | address conflict at the same duplicate IP
or connected to the time. address
network at the same ’
time.
No matter which device is
. powered on first, the device that
S;:fﬁcetvéiesst?g:rts P does .not su ppgrt IP.address
3 whereas the othe; device con.fllct det_ectlon will be
does not support IP aSS}gned Wlth. the IP address,
conflict detection while the device that supports IP
’ address conflict detection will
detect IP address conflict.
Note

« The expansion card detects IP address conflict upon power-on and IP address
assignment by DHCP in the active mode, and then detects IP address conflict in
the passive mode.

« P address assignment by using the DHCP function will fail if an assignment
conflict occurs during the process.
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8.6.3 Expansion Card Parameters

Parameter Parameter Name Unit Description
Code
. Type of the expansion card
- E dt
A2-29 Xpansion card type installed in the slot
A2-30 Expansion card version Software version of the
expansion card
First byte of the MAC
nl9-15 address of the MAC ad.dress of the
X expansion card
expansion card
Second byte of the MAC MAC address of the
nl19-16 address of the .
X expansion card
expansion card
Third byte of the MAC
n19-17 address of the MAC ad.dress of the
X expansion card
expansion card
Fourth byte of the MAC MAC address of the
n19-18 address of the .
X expansion card
expansion card
Fifth byte of the MAC
n19-19 address of the MAC ad.dress of the
) expansion card
expansion card
Sixth byte of the MAC
n19-20 address of the MAC ad.dress of the
- expansion card
expansion card

8.6.4 AC Drive Start via Field Bus

Before configuring AC drive parameters, set the motor basic parameters, control

method, control mode, and encoder. After settings, perform motor auto-tuning. For

details, see MD580 Series Low-voltage High-performance Engineering AC Drive
Commissioning Guide. After the commissioning procedure described in the

commissioning guide is completed, check whether the parameters in the following

table are set.

Table 8-2 Parameters for start by the InoDriveStudio or operating panel

Parameter . L
Parameter Name Default Description
Code

Command channel Select command channel

A9-00 .
selection 1.

A9-02 Refergnce channel Select reference channel 1.
selection
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Parameter ..
Parameter Name Default Description
Code
Motor data group
AS-04 selection 0 source 0 Select the first group of
motor parameters.
A9-05 Motor.data group 0 p
selection 1 source
E0-00 Control mode 2 V/f control mode
E0-01 Control method 0 Speed control
E1-00 Start mode 0 Direct start
E1-27 OFF1 stop mode 1 Decelerate to stop
E3-00 V/f mode selection 0 V/f curve
E3-01 V/f curve selection 0 Linear V/f
C8-04 RFG selection 1 0 Select RFG 1 acceleration/
C8-05 RFG selection 2 0 deceleration time.
C8-08 RFG 1 acceleration time |20 ;gf 1 acceleration time of
C8-09 RFG 1 deceleration time |20 E(I;SG 1 deceleration time of

When using the field bus communication method to start the drive, determine a
protocol for data interaction with the host controller and set parameters according to
the protocol. The field bus adapter A is configured as the EtherNet/IP bus to start the
equipment, which is used as an example in the section.

The following table describes the data sent by the host controller to the MD580.

Data Definition Description

For details, see "Table 8-3 PZD1 control word
definition” on page 139. The preceding table is

PZD1 Control word only an example. You can adjust definitions of
each bit of PZD1 as required.
The speed ramp is determined by PLC.

PzD2 Speed reference 4096 represents 100% of the motor rated

frequency.

Table 8-3 PZD1 control word definition

Bit Description
Bit 0 0: Stop
1: Brake apply and start when bit 0 is set from 0 to 1
Bit 1 0: Coast to stop
1: Necessary running conditions
Bit 2 0: Quick stop
1: Necessary running conditions
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Bit Description
Bit 3 0: Blocking output
1: Operation enable
Bit 4 0: Disabled
1: Fault reset valid when bit 4 is set from 0 to 1
Bit 5to bit 15 | Reserved

PZD2 speed reference configuration

Parameter Parameter Name Value Description
Code
A9-00 Command channel 0 Select command channel
source 1.
A9-02 Refergnce channel 0 Select reference channel 1.
selection
Main speed control Select PZD2 of the fieldbus
€0-00 P U15-19 (2519) adapter A as the speed
reference
reference source.
Output of bit-to-word function 1 for status word
Parameter Parameter Name Value Description
Code
L10-10 Bit-to-word module A 1 Enable
enable
L10-11 Bit 00 selection of bit-to- | 1 15 (1112) | Ready to switch on
word module A
Bit 01 selection of bit-to-
- U1-13 (1113 Ready to run
L10-12 word module A ( ) y
Bit 02 selection of bit-to- .
- Ul-14 (1114 Runnin
L10-13 word module A ( ) &
L10-14 Bit 03 selection of bit-to- | 1 15(1115) | Fault activated
word module A
Bit 04 selection of bit-to-
L10-15 word module A 0 )
Bit 05 selection of bit-to-
L10-16 word module A 0 )
Bit 06 selection of bit-to-
L10-17 word module A 0 )
L10-18 Bit 07 selection of bit-to- | ;1 14 (1119) Alarm/mlnor fault
word module A activated
Bit 08 selection of bit-to-
L10-19 word module A 0 )
Bit 09 selection of bit-to-
L10-20 word module A 0 i
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Parameter Parameter Name Value Description
Code
Bit 10 selection of bit-to-
L10-21 word module A 0 i
Bit 11 selection of bit-to-
L10-22 word module A 0 )
Bit 12 selection of bit-to-
L10-23 word module A 0 )
Bit 13 selection of bit-to-
L10-24 word module A 0 )
Bit 14 selection of bit-to-
L10-25 word module A 0 )
Bit 15 selection of bit-to-
L10-26 word module A 0 )
Positive and negative Bit 0 to bit 15 input of bit-
to-word module A takes
L10-88 logic selection for bit-to- | 0

effect based on positive

word module A logic.

The following ta

ble describes the data sent by the MD580 to the host controller.

Data Definition Description
P7D1 Status word 1 For details, see the status word definition
table.
PZD2 DC bus voltage 1000 indicates voltage of 100.0 V.
Table 8-4 Status word definition
Bit Description
Bit 0 0: Not ready to switch on
1: Ready to switch on
Bit 1 0: Not ready to run
1: Ready to run
Bit 2 0: Not operating
1: Operating
Bit 3 0: No fault
1: Fault activated
Bit 4 to bit 6 Reserved
Bit 7 0: No alarm
1: Alarm activated
Bit 8 to bit 15 | Reserved

Fieldbus adapter A configuration
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Parameter Parameter Name Value Description
Code
The bus adapter Ais
n2-00 Bus type of bus adapter |10 defined as the EtherNet/IP
type.
S A communication failure is
Communication reported one second after
n2-01 disconnection detection | 1.00 P o
communication
delay . .
interruption.
Abnormalities and faults of
902 Communication mode |0 [Standard the fieldbus adapter
ne- for fieldbus adapter mode] communication card are
detected by default.
Detection setting for
n2-03 continuous CRC check 0 The fieldbus adapter
errors in receives data without CRC.
communication
Use the bit-to-word
n2-04 Process data output 1 U6-20 (1620) function module A to
configure status words.
It indicates the DC bus
n2-05 Process data output2 | U5-05 (1505) voltage (100 ms filtering)
Communication base .
The base value conversion
n2-20 value for process data |0 . .
is not required.
output 1
Communication base .
The base value conversion
n2-21 value for processdata |0 . :
is not required.
output 2
Communication base .
The base value conversion
n2-36 value for processdata |0 - .
. is not required.
input 1
Communication base .
The base value conversion
n2-37 value for process data |0 A )
. is not required.
input 2
19 - 00 Expan'5|on card slot 0to3 1
selection
PZD 1 control word configuration
Parameter Parameter Name Value Description
Code
Start/Stop control word The parameter (group b0)
b0-00 1 . .
source is set as required.
) Select bit 0 of PZD1 for the
b0-01 Self-defined OFF1 U0-48 (1048) bus adapter A as the OFF1
source
command source.
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8.7

8.7.1

Parameter Parameter Name Value Description
Code

) Select bit 1 of PZD1 for the
b0-02 Self-defined OFF2 U0-49 (1049) bus adapter A as the OFF2
source 1
command source.

) Select bit 2 of PZD1 for the
b0-03 Self-defined OFF3 U0-50 (1050) bus adapter A as the OFF3
source 1
command source.

Select bit 3 of PZD1 for the
fieldbus adapter A as the
running permission
command source.

User-defined running
b0-04 permission command U0-51 (1051)
source

Select bit 4 of PZD1 for the

User-defined fault reset U0-55 (1055) bus adapter A as the fault

b0-05 command source 1

reset command source.

Note

For the PZD1 control word sent by the host controller, user-defined OFF2 source, user-de-
fined OFF3 source 1, user-defined running permission command source are invalid. That is,
the corresponding bit is set to 1. At this time, the AC drive is ready for startup, and the AC
drive status machine can be viewed through U5-50. When the AC drive is in the state of
ready for startup, the value of OFF1 changes from 0 to 1 to send the start command. When
the AC drive is in the running state, the value of OFF1 changes from 1 to 0 to send the stop
command.

Take "Table 8-3 PZD1 control word definition" on page 139 as an example.

1. The host controller sends PZD1=0x0E.

2. After the AC drive is in the ready to run state, the host controller sends PZD1=0x0F
to start the AC drive.

3. When the AC drive is running, the host controller sends PZD1=0x0E to stop the AC
drive.

For detailed start/stop commands and stop modes, see MD580 Series Low-Voltage

High-performance Engineering AC Drive Commissioning Guide.

Application Instances

Master 1769-L71 Using the MD580-SI-EN1 Card

In this section, version Studio5000-32.00.00 is used, the masteris 1769-L71, and the IP
address and other information have been configured in advance according to the user
guide. Both network ports on the expansion card are available. To use the expansion
card, set n19-00 to 1.
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Studio 5000
Logix Designer®

Version 32.00.00 - Professional Edition

© 2018 Rockwell Automation Technologies, Inc. All
Rights Reserved

hitp://support.rockwellautomation.com

This computer program is pretected by copyright law and
internations| treaties. Unauthorized reproduction or distribution of
this program, or any portion of it, may result in severe civil and
oiminal penalties, and will be prosecuted to the maximum extent
possible under the law.

See the release notes for additional copyright and open source
licensing informaticn.

Mare info

1. Create a project.
Open Studio 5000 and create a project. Select "1756-L71 ControlLogix® 5570
Controller" under "ControlLogix® 5570 Controller" as the controller model.
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© New Project ? X
Project Types Search X
j Logix Compact GuardLogix® 5370 Safety Controller .

. Compact GuardLogix® 5380 Safety Controller
D View

CompactLogix™ 5370 Controller
CompactLogix™ 5380 Controller
CompactLogix™ 5480 Controller
ControlLogix® 5570 Controller
1756-L71 ControlLogix® 5570 Controller
1756-L72 ControlLogix® 5570 Controller
1756-L73 ControlLogix® 5570 Controller
1756-L74 ControlLogix® 5570 Controller
1756-L75 ControlLogix® 5570 Controller

N

Name: MDS580_TEST

Location: | E:\1_Studio_S5000_Project\MD580_TEST v

Back Next Finish

2. Import the EDS file

a. Go to "Tools" > "EDS Hardware Installation Tool".

ve.aay

CATIONS | TOOLS | WINDOW  HELP

Options... b |
Security »
@ Documentation Languages... B
e
’ Import » & =i

Export

EDS Hardware Installation Tool

Motion

Monitor Equipment Phases
Plug-In Manager...
Custom Tools...

ControlFLASH
ControlFLASH Plus

b. Select "Register an EDS file(s)", and click "Next".
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Options
What task do you want to complete?

@ Register an EDS file(s).
This option will add a device(s) to our database.]

" Unregister a device.
This option will remove a device that has been registered by
an EDS file from our database.

(" Create an EDS file.
This option creates a new EDS file that allows our software to
recognize youwr device.

Ep ©
==

<Back(B) I Next(N)> | Cancel

c. Select the EDS file stored in your computer and click "Next".

Rockwell Automation's EDS Wizard X

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation applications.

@ Register a single file

" Register a directory of EDS files =

Named:

C:\Users\Administrator\Desktop\MD580_EIP_V1.02.eds

f;];,) * If there is an icon file (.ico) with the same name as the file(s) you are
registering then this image will be associated with the device.

To perform an installation test on the file(s), click Next

< Back(®) | Next (N) = Cancel |

d. Keep clicking "Next" until the "Finish" button appears. Then click "Finish".
3. Set the IP address for the MD580_EN1 card. Take a static IP address as an example.
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For example, to set the static IP address to 192.168.0.11, the subnet mask to
255.255.255.0, and the gateway to 192.168.0.1, set n19-02 to n19-14 of the AC drive
on the background software according to the following table.

Parameter Code

Parameter Name

Value

n19-02

DHCP enable

n19-03

Most significant
byte of the IP
address

192

n19-04

n19-05

Second most
significant byte
of the IP address
Third byte of the
IP address

168

o

n19-06

Least significant
byte of the IP
address

nl19-07

Most significant
byte of the
subnet mask

255

n19-08

Second most
significant byte
of the subnet
mask

255

n19-09

Third byte of the
subnet mask

255

nl9-10

Least significant
byte of the
subnet mask

n19-11

Most significant
byte of the
gateway

192

nl9-12

Second most
significant byte
of the gateway

168

n19-13

Third byte of the
gateway

nl9-14

Least significant
byte of the
gateway

4. Create a project on the Studio 5000.

a. In the left pane, right-click "1756 Backplane" and select "New Module".
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1756 Bacl
kp B New Module...

[ [0] 1756-
Import Module...

Discover Modules...

Paste Ctrl+V

Properties  Alt+Enter

Print

b. Enter "en2" to perform search, and select "1756-EN2TR" in the result list.

Select Module Type

Catalog Module Discovery Raworites

Clear Filters

Hide Filters

Rockvel

1756-EN2TSC 1756 10/100 Mbps Ethernet Brid... Rockwell.

en2
Medule Type Category Filters o~ Medule Type Vender Filters A

Analog Advanced Nicre Controls Inc. (A ..

Comnunication Hardy Process Solutions

Controller Nolex Incorporated

Digital © Online Development, Ine, (OLDI) v
[ IR T2 Blomnto MEotend Mammamasdon
Catalog Nunber Description Vendor Category

1756-EN2F 1756 10/100 Wbps Ethernet Brid... Reckvell... Communication

1756-EN2T 1756 10/100 Mbps Ethernet Brid... Rockwell.

1756 10/100 Wbps Ethernet Br: i
17! 1756 10/100 Mbps Ethernet Er: Rockwel on

Communi cation

5 of 168 Nodule Types Found

[JClose on Create

Add to Favorites

Create Close Help

c. Click "Create", enter a name in "Name", and click "OK".
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B New Mod

General" Connection RSNetWorx Module Info Internet Protocol PortConfiguration Network Time Sync ‘

Type: 1756-EN2TR 1756 10/100 Mbps Ethemnet Bridge, 2-Port. Twisted-Pair Media Change Type. -
Vendor: Rockwell AutomationfAllen-Bradley ‘
Parent Local Ethemet Address
Name: \ MD580 (O Private Network: 192.168.1 4
(O HostName:
Module Definition
Change Slot 1 ~

Revision: 11.001

Electronic Keying: Compatible Module

Connection: None

Time Sync Connection None

Status: Creating

OK Cancel Help

5. On the added device list, right-click "Ethernet" and select "New Module".

4 .11/0 Configuration
4 B9 1756 Backplane, 1756-A7
[@[0] 1756-L71 MD580_TEST
4§ [1] 1756-EN2TR MD580

fl New Module...
Import Module...

Discover Modules...
Paste Ctrl+V

Print 4

a. Locate "MD580"and click "Create".
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Select Module Type

Catalog Module Discovery Faworites

[netszo

Clear Filters

Hide Filters:

Nodule Type Category Filters A Todule Type Vendor Filters ~
20 — Comn—ER Advanced Energy Industries, Inc.
hnalog Dialight
CIF Motion Safety Track Section Endress+Hauser
Comnunication FANUC CORPORATION
[ PP VI sowne oataat s emnian v
Catalog Nunber Deseription Tendor Categor
[mzsao D580 Inovance  Unknown Device Tyme

1 of 772 Module Types Found

[]Close on Create

Add to Favorites

[E2] (o] [ moto

b. On the displayed configuration interface, enter the configured IP address and

specify the name.

B New Module

General® General
Connection
Module Info Type MD580 MD580
Internet Protocol
Port Configuration Vetan ass
Network Parent MD580
|NamE mdB80_eip “ Ethemet Address
| (O Private Network:  192.168.1, >
Description:
|©\PAddvess 192 .168. 0 . 11| |
(O Host Name:

Module Definition
Revision:
Electronic Keying

Connections:

Status: Creating

1.001
Compatible Module
Exclusive Owner

Change

oK Cancel Help

c. Double-click the added md580_eip. In the displayed interface, click "General",

and then click "Change".
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Network Parent MD580
Name: md580_eip ‘ Ethemet Address
OPrivate Network:  192168.1 <
@P Address: 192168 0 . 11 |
OHostName:
Staus: Ofine c=nll . e

d. Select "INT" from the "SINT" drop-down list, click "OK", and click "Yes" to ignore
the warning.

# 7 Module Definition X n
i
Revision: 1 v =
,
Electronic Keying: Compatible Module v b
Connections:
Name Size
. Input: 32 |SINT
Excl O
xclusive Owner Output 2

e. Choose "Logic" > "Monitor Tags".
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Logic | Communications Tools
Open 4
:
Edit Tags
Produced Tags... =
Map PLC/SLC Messages...  F

= Verify »
Bu i |C;
r 1/0 Forcing »
SFC Forcing 4
Online Edits 4
—
f. Unfold "md580_eip:0.Data", and select "Hex" in the "Style" column.
Name =3/~ Value « ForceMask  * Style Data Type Description
4 md580_eip:0.Data {.} { _S\NT[!Z]
» md580_eip:0.Data[0] 16#00 Hex SINT
» md580_eip:0.Data[1] 16#00 Hex SINT
» md580_eip:0.Data[2] 16#00 Hex SINT
» md580_eip:0.Data[3] 16#00 Hex SINT
» md580_eip:0.Data[4] 16#00 Hex SINT
» md580_eip:0.Datal5] 16#00 Hex SINT
» md580_eip:0.Data[6] 16#00 Hex SINT
» md580_eip:0.Data[7] 16#00 Hex SINT
» md580_eip:0.Data[8] 16#00 Hex SINT
» md580_eip:0.Data[9] 16#00 Hex SINT
» md580_eip:0.Data[10] 16#00 Hex. SINT
» md580_eip:0.Data[11] 16#00 Hex SINT
» md580_eip:0.Data[12] 16#00 Hex SINT
» md580_eip:0.Data[13] 16#00 Hex SINT
» md580_eip:0.Data[14] 16#00 Hex SINT
» md580_eip:0.Data[15] 16#00 Hex SINT
» md580_eip:0.Data[16] 16#00 Hex SINT
» md580_eip:0.Data[17] 16#00 Hex SINT
» md580_eip:0.Data[18] 16#00 Hex SINT
b a0 S0 DAL P00 e N

The parameters under "md580_eip:0.Data" are related to PDO mappings. Every
two parameters form a group. Data 0 to data 23 are /O message mappings (T-
>0). You can configure other fields as required.

md580_en1l:l.Data and md580:0.Data are I/O data during transmission. Values
written to O.Data are actually written into the parameters corresponding to the
configured mappings. The parameter configured by I/0 message mapping (T->0)
[0] is uploaded to I.Data regularly.

g. After the configuration is complete, click the button marked with the red square
in the figure below to search for the device.

File Edit View Search Logic Communications Tools Window Help

oM e xaal2e] er sk Dbd GGG
= RUN N
1 PathUss\15* QH « i O 0O

= ok
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In this example, USB is used to connect the device. Select the device and click

"Download" to download the code to the PLC.
B | Who Active (RSLinx Classic)

Aumbrowse

S QWorkstation,. =

&

e

3

Path:
Path in

Refresh 1

E?E Linx Gateways, Ethernet
5 AB_ETHIP-1, Ethernet
5 AB_VBP-1, 1789-A17/A Virtual Chassis
o> USB
= 5 15, 1756-L71 LOGIX5571, MD580|
+ {8 Backplane, 1756-A7/C

USB\15
<none>

6. Use the DHCP function.
a. Set n19-02 to 1 to enable the DHCP function, power on the AC drive again, and

[m] X

Go Online
Upload...
Download
Update Firmware...
Close

Help

Set Project Path

Clear Project Path

connect the PC and AC drive to the same network. On the start menu, select
"BootP-DHCP Tool", and then select the network card.

R

- Rockwell Software

BootP-DHCP Tool

BootP-DHCP Tool Help
Diagnostics Viewer

EDS Hardware Installation Tool
FactoryTalk Activation Manager

FactoryTalk Administration Con.
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Select Network Interface

Please select a network interface:

Microsoft Wi-Fi Direct Virtual Adapter #2

Description | IP Address I
Intel(R) Ethernet Connection (13) 1219-V 10.45.202.16
Sangfor SSL VPN CS Support System VNIC Unknown
Intel(R) Wi-Fi 6 AX201 160MHz Unknown
Unknown

b. After power-on, find the device request in the BootP DHCP EtherNet/IP

Commissioning Tool.

X

| BootP DHCP EtherNet/IP Commissioning Tool
File Tools Help
Add Relation Discovery History Clear History
Ethernet Address (MAC) | Type ‘ (hr:min:sec) | # ‘ IP Address Hosthame
70:70:4D:F7:03:EF DHCP 9:23:48 2
Entered Relations
Ethernet Address (MAC) I Type | IP Address Hostname| Description
Errors and warnings Relations
Unable to service DHCP request from 70:70:4D:F7:03:EF. ’ 0 of 256
c. Right-click the request and select "Add Relation".
i) BootP DHCP EtherNet/IP Commissioning Tool X
File Tools Help
Add Relation Discovery History Clear History
| Ethernet Address (MAC)\ Type (hr:min:sec)\ # \ IP Address Hostname \

70:70:4D:F7:03:EF

Add Relation
Clear History

d. Set the IP address and click "OK".
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New Entry X

Server P Address: [192.168.0.41

Client Address (MAC): l?D:?EI:4D:F7'U3:EF

ClientIP Address: | 192 . 168 . 0 . 11

Hostname: ]

Description: I

e. Select the device and click "Enable BOOTP/DHCP".

Delete Relation Entered Relations Enable BOOTR/DHCP | Disable BOOTR/DHCP

Ethernet Address (MAC) | Type | IP Address Hostname | Description
70:70:4D:F7:.03:EF

Errars and warnins Ist Felations
|7L\stemngfm connected devices | |71 of 256 —|

f. Wait for completion.

Note

After DHCP is configured, the IP address obtained through DHCP is written to n19-03 to n19-
14. If DHCP is no longer needed, you need to set parameter n19-02 to 0 to disable DHCP.
Otherwise, DHCP will be used to configure IP addresses each time you power on the device.

8.7.2 Master H5U Using the MD580-SI-EN1 Card

In this section, AutoShop V4.7.9.0 is used, and the master is H5U-1614MTD. n19-00, IP
addresses, and other information have been configured in advance according to the
user guide. The left and right sides of the EIP card can be used.
1. Create a project.
Open the AutoShop, create and name a project, and select the H5U series as the
device type.
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Mew Project »

@ Mew Project O Temporary Project

Project Settings

Project name: | md580_eip |

Save path: |ﬁ.dminis1:rab::r‘n,Dm:uments‘n,md 530 _eiph, |

Editor: |Ladder Chart -

Project description: | md530_eip |

Equipment Selection
Series and models: | H5U Series “| — |H3U -

¢1» EtherCAT bus high performance =mall PLC .
€» Support custom variables and FE/FC

3> Maximum support for 32—ariz motion

control (including EtherCAT and local pulse],
support positioning. interpolation and
electronic cam

4> Support d-ariz 200EHz pulse output, 4
chanmel= 200 KHz hlgh—speed 1n1:|1.1t W

SC% 4 Lo .1 Tl oo T e e Tl AT L ITTD

Corcel

2. Set the IP address for the expansion card. Take a static IP address as an example.
For example, to set the static IP address to 192.168.0.11, the subnet mask to
255.255.255.0, and the gateway to 192.168.0.1, set n19-02 to n19-14 of the AC drive
on the background software according to the following table.

Parameter Code | Parameter Name Value
n19-02 DHCP enable 0
Most significant
n19-03 byte of the IP 192
address
Second most
n19-04 significant byte | 168
of the IP address
Third byte of the
n19-05 IP addriss 0
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Parameter Code | Parameter Name

Value

Least significant
byte of the IP 11
address

n19-06

Most significant
byte of the
subnet mask

n19-07 255

Second most
significant byte
of the subnet
mask

n19-08 255

Third byte of the

n19-09 subnet mask

255

Least significant
byte of the 0
subnet mask

n19-10

Most significant
byte of the
gateway

n19-11 192

Second most
significant byte
of the gateway

n19-12 168

Third byte of the

n19-13
gateway

Least significant
byte of the 1
gateway

nl9-14

On the AutoShop, click the tool menu, and select "Communication Settings(C)".
Take "USB" as an example of the communication type. Click "Test" to determine

whether the PLC can be connected.

File(F) View(Y) PLC(P) | Tools(r) Help(H)

BEB

Communication Settings(C)

System Options(Q)

o Firmware upgrade
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Communication Settings

PLC Communication Settings

Communication type: ‘ J uss V| | oK |

Devicelp; | 192 . 168 . 1 . 1 | Test

Device name: | | PING

Madify IP/Mame
Search PLC

Search

NOQ. IP Address Model  Device Name MAC Address

3. Take "USB" as an example of the communication type. Click "Test" to determine
whether the PLC can be connected.

In the right tool box, right-click "EtherNet/IP Device" and select "Import EDS".
Double-click the displayed "MD580".

[=)-EtherCAT Devices

| - Inovance Devices
* ' Other Devices

= s

! He-Inove Import EDS
Ii‘ Other Devices
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[=-EtherCAT Devices
--Inmranr:e Devices
: . Other Devices
- EtherNet/IP Devices
ITj Inovance Devices

+|- Other Devices

4. Configure the slave parameters.
Enter the configured static IP address in the "IP address" text box.

Gameral
Airess Ssttings
Connections IF Address 192.168.1.2 \ .
Etheri'et/IP
Server Tag
Elestronic Keying
Assenbly Heying Optiens Compatible Module ®Baot Match Disable Keying
Vendor I 1660
Ethernet/IP I/0 Mapping .
Device Type 150
nfemation Eroduct Code 1
Major Revision 1
Status Minor Revision 1

5. Configure the EtherNet/IP I/O mappings according to actual conditions, and
compile and download to the PLC.
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a BB

Debug(D) Tools(T) Window(W) Help(H)

&8

splay current value by hes
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General
Wari bl Charzel Type Valus
Bxclusive Ouner
Connections
P10 Tavertar State T
I Outpat Frq bid
Server Tag
iz Input 1/0 Messages[2] It
S T Input I/0 Messages[3] ™
Assenbly B
S It Input I/0 Messages[4] hiud
s Input 1/0 Messages[5] It
Ethernat/IF I/0 Mapping N
E I ) Input L0 Messages[6] piyd
S T Input I/0 Messages[7] pad
Infornation
S N} Input 1/0 Messages[8] by
ER I ) Input L0 Messages[s] piyd
Status .
S Input I/0 Messages[10] m
L Tt Input 10 Messages[11] bid
R Control Conmand i
2 eis Written Freg T
S S Output I/0 Messages[2] iy
s Output I/0 Messages[3] It
4 1R11e Output I/0 Messages[a] ™
Ry Output I/0 Messages[5] pad
S L] Output I/0 Messages[e] It
E L) Output IO Meszages[7] piyd
R I Output I/0 Messages[8] m
g 381 Output I/0 Messages[9] I
R T 3 Output 140 Messages[10] T
4 1p1 93 Outpat I/0 Messages[11] ™
Debug(D) Tools() Window(W) Help(H)
Q BIE o &la
splay owrent valus by hu
General
Varicble Channel Type Value
Bxclusive Ouner
Conneotions
2 o Invertar State T
e IN1 Output Frq hiud
Server Tag
e Input 1/0 Messages[2] It
E: T Input L0 Messages[3] piyd
Assanbly Y
P14 Input 10 Messages[d] ped
U s Input 1/0 Messages[5] I
Ethernet/IF T/0 Mappin
T ) Topat /0 Mossageslo] r
S TN Input I/0 Messages[7] I
Infornation
i 3N} Input T/0 Messages[8] hiy
s Input 1/0 Messages[a] It
Status
L Tt Input I/0 Messages[10] ™
L Tt Input I Messages[11] bid
S S Control Conmand i
2 s Writtan Frag T
TR Output 1/0 Messages[2] pid
S N Output I/0 Messages[3] I
4 1R1_te ODutput I/0 Meszages(a] piyd
4 Output I/0 Messages[5] I
S ] Output I/0 Messages[s] hiy
S L] Output I/0 Messages[7] It
4 1ro Outpat I/0 Messages[8] ™
et Output I/0 Messages[9] I
. 2 Output 1/0 Messages[10] It
4 1r1 o3 Output I/0 Messages[11] ™
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Debug(D) Tools(T) Window(W) Help(H)
Q FEIEEDEEE = Bic ale

[ splay current velue by hes
General
Wari bl Charzel Type Valus
< Bxclusive Owner

2 e Tavertar State T
S 301 Output Frq hind
“g 2 i Ingat T/0 Massagaslz] r
EE: T5) Input I/0 Messages[3] ™
paserkly S It Input I/0 Messages[4] hiud
s Input 1/0 Messages[5] i
Rl BR Tt 2w Input T/0 Messages(s] T
S T 2 Input I/0 Messages[7] ped
Information S N} Input 1/0 Messages[8] hid
ER I ) Input L0 Messages[s] piyd
St S 2 Input I/0 Messages[10] m
g T Input I/0 Messages[t1] I
R Control Conmand i
2 eis Written Freg T
S S Output I/0 Messages[2] hiud
s Output I/0 Messages[3] i
E TR Output I/0 Messages[a] ™
Ry 2 Output I/0 Messages[5] ped
S L] Output I/0 Messages[e] i
E L) Output IO Meszages[7] piyd
R I 2 Output I/0 Messages[8] o
g 381 Output I/0 Messages[9] hind
R T 3 Output 140 Messages[10] T
1123 Outpat I/0 Messages[11] ™

8.7.3 Master AC810 Using the MD580-SI-EN1 Card

In this section, the InoProShop (V1.7.3) and AC810 are used.

1. Configure parameters of the MD580-SI-EN1 card, such as the IP address, gateway,
and subnet mask.
Before connecting to the AC810 master station, set parameters such as the IP
address, gateway, and mask on the InoDriveStudio. If DHCP is used, use the BOOTP
to assign IP addresses.

Take a static IP address as an example.

e The static IP address is 192.168.0.11, the subnet mask is 255.255.255.0, and the
gateway is 192.168.0.1. On the InoDriveStudio, set n19-02 to n19-14 of the AC
drive according to the following table.

Parameter Code Description Value
n19-02 DHCP enable 0
Most significant
n19-03 byte of the IP 192
address
Second most
n19-04 significant byte | 168
of the IP address
Third byte of the
n19-05 IP address 0

-161-



EtherNet/IP Industrial Ethernet Communication

Parameter Code Description Value
Least significant
n19-06 byte of the IP 11
address

Most significant
n19-07 byte of the 255
subnet mask

Second most
significant byte

n19-08 of the subnet 255
mask
119-09 Third byte of the 255

subnet mask

Least significant
n19-10 byte of the 0
subnet mask

Most significant
n19-11 byte of the 192
gateway

Second most
n19-12 significant byte | 168
of the gateway

Third byte of the

nl9-13 0
gateway
Least significant
nl9-14 byte of the 1

gateway

e Connect the MD580-SI-EN1 card to the LAN port A of the AC810, and connect the
AC810 to the PC.

Note

The AC810 provides only LAN ports A and B and supports the EtherNet/IP protocol.

2. Create a project.
Open the InoProShop and create a project. Select "AC81X-0122-UORQ" in the
"Device" pane.
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InoProShop(V1.6.2) SP2

5] NewProject...

@ OpenProject...
Close Project
Save Project
Save Project As.
Project Archive
Source upload ...
Source download.
Print.
Print Preview..

Page Setup...

Recent Projects

Crl+N
Ctrl+0

ctl+s

Fie | Edit View Project Buid Online Debug Tools Window Help

a4 2|

Basic Operations

{2) New Project...
& Open Project...
@ open Project From PLC...

Recent Projects

Exit Alt+F4
‘2] New Project e
Categories: Device Language
@ ac712 Structured Text (ST) v
(i AC801-0221-UORO
Libraries [ Acs02-0222-u0R0 Device
() AC811-0031-UORO
;
o (43 AM401-CPU1608TN-C
= (d AM401-CPU1608TP/TN
{{ Am402-cPu1608TN-C
(43 AM402-CPU1608TP/TN
(1)) AM403-CPU1608TN
({J AmMs00-CPU1608TP/TN
(43 AM610-CPU1608TP
(43 AP701-0021-UORO Instruction
() AP7OX W 1 RS485, 1 RS232 A
{ coesYs softmotion RTE V3 W support MODBUS-RTU master—slave protocol and free port
[ copEsYs Softmotion RTE V3 x64 protocol
(s} copEsYs softMotion Win V3 M 2 channels Ethernet: 1 channel supports MODBUS-TCP
[ coDESYS SoftMotion Win V3 x64 master/slave station (the maximum number of slave stations
({J Inovance_Windows_RTE_X64 is 128), 1 channel supports EthernetIP
(5 PitchDrive M 2 channels EtherCAT bus: each channel has & maximum of
128 slave stations, a total of 128+128 total 256 servo
axes, supporting manipulater, CNC, electronic cam,
electronic gear
W i CAMDpen bus (optional accessory), maximum 63 slave
stations
Name: lmdSSO

Location: [E:\Est

3. Import the EDS file and add a slave.

a. Click "Network Configuration" in the left "Devices" pane. On the "Network
Configuration" tab, click "Import EDS File", and then import the EDS file of the
MD580-SI-EN1 card. Click the PLC, select "EtherNet/IP Master" for the network
port of the connected device. Double-click the MD580 on the right device list to
import the device. Because the MD580-SI-EN1 card is connected to the LAN port
A, configure LAN port A as the EtherNet/IP master.
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mds80.project* - InoProShop(V1.6.2) SP2
e Edt Vew Project Buid Onine Debug Toos Wndow Hep

OSSR @XIAYIG BT BT ) a REFIL e

~ [© 0 error(s) [® 0 warning(s) [@ 2 messages) | X ¥
Description Project Object Position
© Created task ElPMasterIOTask'.
| w—> |9ttt i ey
I
(F watchz
Lastbuid: ©0 ® 0 Precompie: © Current user: (vobody) )

b. Add the slave and configure the slave parameters.
On the "Devices" pane, right-click "EtherNetIPMaster_A(EtherNet/IP Scanner)"
and select the device adding option, or on the "Network Device List" pane,
double-click "MD580". The MD580-SI-EN1 card is added.

mAS80 project - oProShop(V1 62) SP2
fle Edt Vew Project Buld Onine Debug Jools Window Help
COBF@ISIve ) BX ALIR @ FIBH BT ) aRFI(2z227 2 T

x[[E] meeme |

| g Refresh | (% Copy (f3Paste (ij Delete $9Undo (c} Redo | @ Import EDS File s Import GSD File

Lastbuid: © 4 ® 0 Precompie: O [) [ |

Configure the IP address (for example, 192.168.0.11) for the MD580-SI-EN1 card.
The IP address must be the same as that configured on the InoDriveStudio.
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MD580 X
mdS80 hd
= { Device (ACBIX-0122:U0R0) Genera! Address Settings
@ Device Diagnose o2 1 o 1l
» Connections 1P address 192 . 168 . 0 . 11 >
$£ Network Configuration Ethen\'et/IP
= B0 PLCLogic User-Defined Parameters
+ 1 Application Electronic Ke
3 ying
EtherNet/IP 1/0 Mapping
EREAE Keying Options
=-(@ Ethernet (Ethemet) Status O Compatibility check
=@ EtherNettPMaster (EtherNet/IP Scanf @ Strict identity check
(@ mpsso (MDs80) Information
% SoftMotion General Axis ol 3 [ Check device type

e [ Check vendor ID
[ Check product code

[4] Check major revision

ORER

[ Check minor revision [1

Restore Default Values

4. Configure the IP address for the master.

a. Double-click "Device(AC81X-0122-UOR0)" in the left pane. On the
"Communication Settings" tab, click "Scan Network", and then select AC810 in
the scanned device list.

Devies - ax Device x| -
52 mism0 ~
? @ Teneie Communication Settings. [Scantetwork... || Gateway +  Devie +
©, Deice isgnose 0
N Applications.
B Network Configuration HR
= @0 ctose Backup and Restore
+ O Application - . oo
O EEERE = e — L] . °
= @ Ethermet Ethemet) oL settngs Gatevay

= (@ EtrerNetiPmaster EtherNet Scanf

MDS80 (MDS80) PLCShell TER to set active path...

. Softoton General Avis Pocl locaost
Usersand Groupe
port:
217
Log
System setting
Upgrade
Tosk Deployment
Stotus
Information
< >
() Pous | 5 Devices
(A watch
Lastbuid: © 4 ® 0 Precompie: © Current user: (nobody) Q
Select Device X

Select the network path to the controller:

#y,|Gateway-1(scanning...) Device Name: Scan network

[ Acs10([0000.4ED3.807A] eway-1

Wink:

O [ concd |
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b. To configure the IP address (LAN port A as an example) of the master, double-
click "Device" in the left pane. On the "Device" tab, click "System Setting", and
then click "Read" to obtain the master IP address.

Devices v # x| (@ pevice x
=3 mdsso -
ommunication Settings Saved Location
= (@ vevice (A8 1x-0122:U0R0) “ ion Settingt

@ Device Disgnose

Applications Network
9 Network Configuraton
= Bl rLctoge Backup and Restore @una Ouws
%€ Appication
0 wEERE Files @ Use thefollowing 1P (O Use DHCP(Server needed)

Read
= (@ ethemet (Ethemnet)

152 w ]| =
= (@ EtherhietiMaster (EtherNet P Scan| = = = -
@ mosso (oss0) PLC Shell subretmesk: (255|255 ] ]

3 Softoton General Axi Pool . Gateway:
Users and Groups

PLC Settings 1P Address:

Identify Device

RIC Configuration
Log

PLC Time: Read
System Setting [
Upgrade Date: o230/ A= [ write
e e | ncTo Local Date/Time
Task Deployment = /T
Time Zone
Status
TimeZone: |(UTC+08:00) L5, HF ERATBTE v write
Information
CumentTime:  2023-10-31 10:29:08
PLC Time Zone: )
< 5| e
73 Pos |32 Devices
Lastbuid: © 4 © 0 Precomple: © Current user: (nobody) 0

Change the IP address of the master to the same network segment as the
configured IP address of the slave. As the network segment is 192.168.0.X,
change the IP address of the master to 192.168.0.122, and then click "Write".

Devies v 8 x| 3 oevice x
[=Gms 5
mmuniction Setin Saved Location:
= (@ Device (Ac81x-0122-U0R0) i TS

@ Device Disgnose

Applications Network
€ Network Configuraton
=80 pLLogic Backup and Restore @una Ouane
+ € Application
O mEwa% Files @ Use thefollowing IP O Use DHCP(Server needed)

Read
=@ ethermet (Ethermen)

52 w . 2
= [ Etetitivacter Etertet/? Scanf = = = —
@ wosso (vDss0) PLC Shell Subnet Mask: .
3 Softoton General Axi Pool Gateway:
Users and Groups

PLC Settings 1P Address:

Identify Device

RIC Configuration
Log

PLC Time: Read
System setting Writng Tie
Upgrade Date: [2023/10/31 = 4 Write
Time: 102408 S ne To Local Date/Time
Task Deployment. < =i
Time Zone
Status
Tmezone: |(UTC+08:00) AR, HHE ERHBHTEI v write
Information
Cument Time:  2023-10-31 10:24:08
PLC Time Zone: )
< 5| B —
7 Pous | 42 Devies
Lastbuid: © 4 © 0 Precomple: © Current user: (nobody) )

c. Select the IP address of the master. Double-click "Ethernet_A(Ethernet)" in the
left pane. On the "Ethernet" tab, click "General". Click "..." after "Interface",
select the configured IP address of the LAN port A.
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[ | @ oo @ et =
= masso -
=@ vevice (AcaDX-01224000)
©, Device Disgrose
$€ Network Configuration

= B0 PLCLoge Ethemet Device 10 Mapping
* Applcation
O whemE Information

=@ Etremet Ehemet)

= (@ EternetPMaster (EthertieP Scand
MOS80 (MDSS0)

3 SoftMotion General Axis Pool

<
) Pous |32 Devices

Lastbuid: © 4 ® 0 Precompie: O Current user: (nobody) [}
5. Compile and run.
a. Click the compiling key and then click the login key.
File Edit View Project Buid Online Debug Tools Window Help

0 B=EE & ar =1 ‘%

Note
o @: Compiling
e @:Login

b. Click the start key to start the master.
On the slave side, after the original red triangle icon changes to the green cycle
icon, communication is successfully.

3 '3 SoftMotion General Axis Pool

6. View and configure the process data.
In the left "Devices" pane, double-click "MD580". Click "EtherNet/IP I/O mapping"
to view the process data. You can configure the process data as required.
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