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Preface

Preface

About This Guide

This user guide describes the specifications, dimensions, installation, wiring,
communication protocol, communication parameters, and communication instances
of the MD500—ECAT expansion card.

ACaution

o The software version of the MD500-ECAT card required in this user guide is 1.00 or
above, and the corresponding XML file is MD500_1Axis_V1.03.xml. After the card is
installed and the drive is powered on, you can check the card software version by
the parameter on the AC drive.

« This guide takes installing the MD500-ECAT cards to the MD500 and MD290 AC
drives as examples. If you need to install the expansion card to other AC drives,
check with your technical support engineers and obtain technical documentation.

Revision History

Date of Revision

Version

Revision

September 2021

BOO

o Added 1.2 Applicable AC Drives, 1.3
Dimensions, 2.2.2 EMC Cabling
Instructions, and 3.3.1 Communication
Instances When the MD500 Is Controlled
by the H5U.

« Adjusted the manual structure.

« Made minor corrections.

How to Obtain

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

following way:

Visit www.inovance.com, go to Services and Support > Download, search by

keyword, and then download the PDF file.
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Safety Precautions

Safety Precautions

Safety Disclaimer

1. This chapter presents essential safety instructions for proper use of the AC drive.
Before using the product, please read the guide and make sure you understand the
safety instructions correctly. Failure to comply with the safety instructions may
result in death, serious injury, or equipment damage.

2. "CAUTION", "WARNING", and "DANGER" items in the guide are just supplementary
and do not cover all safety instructions.

3. Use this product in an environment that complies with the design specifications.
Malfunction or component damage caused by improper usage is not covered by
warranty.

4. Inovance shall take no responsibility for any personal injuries or property loss
caused by noncompliance with this guide or improper use of this product.

Safety Levels and Definitions

/I\ DANGER| . . . .
=2 | indicates that failure to comply with the notice will result in severe
personal injuries or even death.

AWARNING o . , . ,
=2 | indicates that failure to comply with the notice may result in severe
personal injuries or even death.

A\cAuTioN , , . o
=2 | indicates that failure to comply with the notice may result in minor
personal injury or damage to the equipment.

Safety Precautions

e The drawings in this guide sometimes show the product without covers or
protective guards to display more details. When using this product, be sure to
install the casing or cover according to the regulations, and operate in accordance
with the guide.

e The product drawings in this guide are for reference only and may be slightly
different from the product you ordered.

Unpacking and Acceptance

AWARNING

« Do not install the product if any damage, rust, or sign of use is found on the product and
accessories.

« Do not install the product in case of water seepage in the product, part missing or part
damage.

« Do not install the product if you find the packing list does not conform to the product
you received.




Safety Precautions

ACAUTION

« Before unpacking, check whether the packing is intact without damage, water seepage,
damp, and deformation.

« Unpack the package in sequence. Do not hit the package with force.

o Check the surface of the equipment and accessories for any damage or rust.

o Check the equipment, accessories, and materials in the package against the packing list
to ensure that no item is missing.

Storage and Transportation

AWARNING

« Use professional hoisting equipment operated by qualified professionals to carry large-
scale or heavy products. Failure to comply may result in personal injury or product
damage.

« Before hoisting the product vertically, confirm that the front cover, terminal block, and
other parts of the product have been firmly fixed with screws. Failure to comply may
cause the parts to fall off and result in personal injury or product damage.

« Never stand or stay below the product that is lifted by hoisting equipment.

o Lift the product with a steel rope steadily at a constant speed to protect the product
against vibration, impact, or turnover. Do not keep the product lifted for a long time.
Failure to comply may result in personal injury or product damage.

ACAUTION

« Handle the product with care and mind your steps. Failure to comply may result in
personal injury or product damage.

« When carrying the product with bare hands, hold the product casing firmly with care to
prevent parts from falling. Failure to comply may result in personal injury or product
damage.

« Store and transport the product as required. Failure to comply may result in product
damage.

« Avoid storage and transportation in environments subject to water splash, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

« Avoid storing the product for more than 3 months. Long-term storage shall require
stricter protection and necessary inspections.

o Pack the product strictly before transportation. Use a sealed box for long-distance
transportation.

« Never transport this product with equipment or materials that may damage or have
negative impacts on this product.

Installation

A DANGER

« Only professional personnel with electrical expertise can operate this product.
Operations by non-professionals are strictly prohibited.
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AWARNING

« Read through the user guide and safety precautions before installation.

« Do not install this product in places subject to strong electric field or strong
electromagnetic wave interference.

« Before installation, make sure that the installation position is mechanically strong
enough to bear the weight of the equipment. Failure to comply may 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 product in a closed environment (such as a cabinet or a chassis),
cool the environment with a fan or an air conditioner to prevent overheat or fire.

« Do not modify this product.

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

o When installing this product in a cabinet or terminal equipment, equip the cabinet or
terminal equipment with protective devices such as fireproof enclosures, electrical
protective enclosures, and mechanical protective enclosures with the protection level
that meets requirements of relevant IEC standards and local laws and regulations.

« Before installing equipment with strong electromagnetic interference, such as a
transformer, install an electromagnetic shielding device to prevent malfunctions of this
product.

o Install the product on incombustible objects such as metal and keep it away from
combustible materials. Failure to comply may result in a fire.

ACAUTION

« Cover the top of the product with a piece of cloth or paper during installation 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 to prevent
overtemperature 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 anti-vibration rubber under the motor
frame or use the vibration suppression function to reduce the resonance.

Wiring

A DANGER

« Do not allow non-professionals to perform equipment installation, wiring, maintenance,
inspection, or parts replacement.

« Cut off all power supplies before wiring. Wait for at least the time specified on the
product warning label after power-off so that residual voltage can discharge safely.
Measure the DC voltage on the main circuit to ensure that it is within the safe voltage
range. Failure to comply may result in an electric shock.

« Do not perform wiring, remove the product cover, or touch the circuit board with power
ON. Failure to comply may result in an electric shock.

« Ensure that the product is well grounded. Failure to comply may result in an electric
shock.
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AWARNING

« Never connect the power cable to an output terminal. Failure to comply may result in
product damage or even fire.

« When connecting a drive with the motor, ensure that the phase sequences of the drive
and motor are consistent to prevent motor reverse rotation.

o Ensure that the diameter and shielding of the cables used meet corresponding
requirements, and that the shielding layer of the shielded cables is grounded reliably at
one end.

« Tighten terminal screws with tightening torque specified in this guide. Failure to comply
may result in overheat and damage to the connection parts or even fire.

o After wiring, check that each cable is connected properly, no screws or gaskets fall into
the product, and no cables are exposed. Failure to comply may result in an electric
shock or product damage.

/A\ CAUTION

o Follow the proper electrostatic discharge (ESD) procedures, and wear an anti-static wrist
strap during wiring. Failure to comply may result in damage to the product or the circuit
of the product.

« Use shielded twisted pair cables for the control circuit. Connect the shielding layer to the
product grounding terminal. Failure to comply may result in product malfunction.

Power-on

A DANGER

« Before power-on, ensure that the product is properly installed, all cables are securely
connected, and the motor can be restarted.

« Before power-on, ensure that the power supply meets requirements. Failure to comply
may result in product damage or even fire.

« Do not open the cabinet or protective cover, touch any terminal, or dismantle any device
or component when the product is powered on. Failure to comply may result in an
electric shock.

AWARNING

o« After wiring and parameter setting, perform a trial run to check whether the device can
run properly. Failure to comply may result in personal injury or device damage.

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

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

Operation

A DANGER

« Do not allow non-professionals to operate the product. Failure to comply may result in
personal injury or even death.

« Do not touch any wiring terminals or disassemble any unit or component of the
equipment during operation. Failure to comply may result in an electric shock.
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AWARNING

« Never touch the product shell, fan, or resistor to check the temperature. Failure to
comply may result in burn.

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

Maintenance

A DANGER

« Do not allow non-professionals to perform equipment installation, wiring, maintenance,
inspection, or parts replacement.

o Never perform maintenance during power-on. Failure to comply may result in an electric
shock.

« Before maintenance, cut off all equipment power supplies and wait for at least the time
specified on the product 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 may result in an
electric shock.

AWARNING

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

Repair

A DANGER

« Do not allow non-professionals to perform equipment installation, wiring, maintenance,
inspection, or parts replacement.

« Never perform any inspection or maintenance operations during power-on. Failure to
comply may result in an electric shock.

« Before inspection or maintenance, cut off all equipment power supplies and wait for at
least the time specified on the product warning label.

AWARNING

« Require repair services according to the product 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 specified on the product warning label before power-on
or further operations. Failure to comply may result in equipment damage, personal
injury, or even death.

« When the equipment fails or is damaged, designate qualified technicians to
troubleshoot and repair the equipment in accordance with the maintenance
instructions and keep a maintenance record.

« Replace quick-wear parts of the equipment according to the replacement guide.

« Do not use a damaged machine. Failure to comply may result in worse damages,
personal injury, or even death.

« Make sure to re-check the wiring and parameter setting after device replacement.
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Disposal

AWARNING

o Scrap the equipment or product in accordance with relevant national regulations and
standards. Failure to comply may result in property damage, personal injury, or even
death.

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

Safety Signs
For safety operations, follow the safety signs on the equipment. Do not stain or
remove the safety signs. The safety signs are described as follows:

Safety Signs Description

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

A(Znomn « Do not touch terminals or remove the cover during power-on or within
10 minutes after power-off. Failure to comply may result in an electric
shock.




Product Information

1.1

Product Information

Introduction

The MD500-ECAT card is an EtherCAT fieldbus adapter card, which can be used on the
industrial field ultra-high speed 1/0 network and the I/O layer. This card features high
efficiency, flexible topology, and easy operation. It is installed in the MD series AC
drive to improve the communication efficiency and implement the AC drive
networking function, which enables the AC drive to be a slave controlled by the field
bus master station.

Figure 1-1 MD500-ECAT card appearance

1.2 Applicable AC Drives

Expansion Card Applicable AC Drive
MD290
MD480
MD500-ECAT MD500
MD500-PLUS
MD510

ACaution

This guide takes installing the MD500-ECAT cards to the MD500 and MD290 AC drives as ex-
amples. If you need to install the expansion card to other AC drives, check with your techni-
cal support engineers and obtain technical documentation.
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1.3 Dimensions
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Figure 1-2 Dimensions (unit: mm) of the MD500-ECAT card

1.4 Terminals and Indicators

Terminal and indicator layout

The following figure describes terminals and indicators of the MD500-ECAT card. The
pin header J7 on the back of the MD500-ECAT card is used to connect the AC drive.
The MD500-ECAT card provides two network ports J4 and J6 for communication with
the master station (or previous slave station) and the next slave station (if any).

4 =
D4[] J7
DT[]

D13[]

qnonnanenn [nanoonana

IN ouT

J4 J6

Figure 1-3 Terminal and indicator layout
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Descriptions of terminals and indicators

Table 1-1 Descriptions of terminals and indicators

Terminal Mark Terminal Name Description
J7 Pin header Used to connect the AC drive.
J4 The MD500-ECAT card provides two

standard Ethernet RJ45 network ports
J4 and J6 for communication with the

Network port - .

J6 master station (or previous slave

station) and the next slave station (if

any).

Used to connect the EMC ground

terminal of the AC drive.

Used to indicate the status of the

power supply.

J1 EMC ground terminal

Power supply indicator

D13 (green) On: Normal
g Off: Abnormal. Check whether the card
is installed properly.
Communication status
D1 indicator
(green)
EtherCAT interaction indicator For deta|l§, see Tatjle 1-2 Descriptions
D4 of status indicators" on page 12.
(green)
D7 ESC fault indicator
(red)

ACaution

« The network port J4 of the MD500-ECAT card is the input port (ECAT IN) and the
network port J6 is the output port (ECAT OUT). The two ports must be connected
correctly.

o The Cat 5e shielded twisted pair (STP) network cable must be used for ensuring
stability.

-11-




Product Information

Descriptions of status indicators

Table 1-2 Descriptions of status indicators

Indicator Status Solution
Steady green | Normal N/A
The
D1 Steady off Eommunlc;tlon q Set F0-28 to 1 and check whether the AC
y etween the €ard | grive su pports the MD500-ECAT card.
and the AC drive
is abnormal.
Steady green Working in the OP N/A
state
Check the configuration. Check whether
Working in the the AC drive supports the MD500-ECAT
Flashing green | PREOP/SAFEOP card and whether F0-28 is set to 1. Check
D4 mode whether the network port is connected
correctly.
Master station
Steady off disconnected or | Check whether the master station and
y working in the network port are connected correctly.
Initial mode
Steady off Normal N/A
D7 . Contact Inovance or the agent for
Steady red ESC internal fault technical support.

-12-




Installation and Wiring

2.1

Installation and Wiring

Installation

The MD500-ECAT card is installed inside the MD500 series AC drive. Before
installation, de-energize the AC drive and wait about 10 minutes until the charging
indicator on the AC drive becomes off. Then, insert the MD500-ECAT card into the AC
drive and fasten the screws to prevent the signal socket between boards from being
damaged by external signal cable tension. "Figure 2-1 " on page 13 describes the
installation of the card.

After installing the MD500-ECAT card to the drive, connect the grounding terminals of
the MD500-ECAT card and the drive properly, as shown in "Figure 2-2 " on page 13.

Figure 2-1 MD500-ECAT card installation

Figure 2-2 Grounding terminal connection between the MD500-ECAT card and AC drive

-13-



Installation and Wiring

ACaution

Do not remove or install the card with power ON.

2.2 Wiring

2.2.1 EtherCAT Connection Topology

EtherCAT supports various topological structures including star, bus, and tree
topologies and their combinations. This enables flexible and convenient equipment
connection and wiring. The following figure shows the bus topology.

EtherCAT
Master

MD500-ECAT
Slave 1

IN [OUT

MD500-ECAT
Slave 2

IN [OUT|

MD500-ECAT
Slave N

IN [OUT]

[ [T [T J

Figure 2-3 EtherCAT bus topology

2.2.2 EMC Routing Instructions

e Duringinstallation and commissioning on site, route communication signal cables
and power cables through different routes. Failure to comply will result in
communication interference.

e Connect the motor casing to the ground terminal (PE terminal) of the AC drive,
and connect the ground cable of the motor casing properly. Failure to comply will
result in poor grounding performance.

e Itisrecommended to use shielded cable. Connect the shield to the grounding
terminal (PE) of the drive.

e Read the communication state through the status indicator on the card. See
"Table 1-2 " on page 12 for details.

-14-



Communication

3.1

Communication

EtherCAT Communication Protocol

In the DC mode, the DC synchronous mode period must be at least 1 ms but shorter
then 100 ms. Otherwise, an EtherCAT communication fault will occur.

PDO data description

The PDO data is used for the master station to modify and read AC drive data in real
time and perform periodic data exchange. Data communication addresses are
directly configured by the AC drive. The data mainly includes the following:

o Real-time settings of AC drive control commands and target frequencies

e Real-time reading of AC drive current state and running frequency

e Real-time exchange of function parameters and monitoring parameters between
the AC drive and EtherCAT master station

The PDO is used for periodic data exchange between the master station and AC drive,
as described in the following table.

PDO (0x1600) Sent by the Master Station
Fixed RPDO Variable RPDO
) AC Drive Target Real-Time Change of AC Drive
AC Drive Command .
Frequency Function Parameter
RPDO1 RPDO2 RPDO3 to RPDO10
PDO (0x1A00) Responded by the AC Drive
AC Drive Runnin -Ti i i
AC Drive State Frequency ° el Pumnf:tiR:: glz?r%;fe/:grmwe
TPDO1 TPDO2 TPDO3 to TPDO10

Note

A maximum of 10 RPDOs and 10 TPDOs can be configured.

-15-
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Data sent by the master station

RPDO Sent by the Master Station

RPDO1

AC drive command word (command source set to "communication")

01: Forward 02: Reverse
running running

06: Stop according to F6-10 (Stop
mode)

03: Forward jog  04: Reverse jog

05: Coast to stop 07: Fault reset

RPDO2

AC drive target frequency (frequency source set to "communication") in
the range of reverse frequency upper limit (negative value) to forward
frequency upper limit (decimal places included, for example, 2000
corresponds to 20.00 Hz on the AC drive) When the given target frequency
exceeds this range, the AC drive runs at the frequency upper limit.

For example, if the frequency upper limit is set to 50.00 Hz and the value
set by communication is 6000, the AC drive will run at 50.00 Hz in the
forward direction. If the frequency upper limit is set to 50.00 Hz and the
value set by communication is -6000, the AC drive will run at 50.00 Hz in
the reverse direction.

RPDO3 to
RPDO10

The values of function parameters in groups F and A are modified in real
time and are not written into EEPROM.

FE-02 to FE-09 correspond to RPDO3 to RPDO10 respectively. For the
configuration method, see PDO data configurations.

-16-
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Data responded by the AC drive

TPDO Responded by the AC Drive

TPDO1

AC drive running state

AC drive running states are determined by the bits as follows:
«Bit0

0: Stop

1: Running
e Bitl

|
0: Forward running

1: Reverse running
¢ Bit2

0: No fault

1: Fault
o Bit3

]
0: Running frequency not reached

1: Running frequency reached

o Bit 4 to bit 7: Reserved
o Bit 8 to bit 15: Fault code

TPDO2

AC drive running frequency (unit: 0.01 Hz)

The current AC drive running frequency is returned. The returned data is
16-bit signed data and the received data is 16-bit unsigned data. Variables
must be mapped to the 16-bit signed data.

TPDO3 to
TPDO10

Real-time reading of function parameters in groups F and A and
monitoring parameters in group U

FE-22 to FE-29 correspond to TPDO3 to TPDO10 respectively. For the
configuration method, see PDO data configurations.

Service data object (SDO)

The EtherCAT SDO is used to transfer non-cyclic data, such as communication or
running parameter configurations of the drive. The CoE service type includes the

following:

e Emergency message

e SDO request

-17-
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SDO response

TxPDO

RxPDO

Remote TxPDO transmission request
Remote RxPDO transmission request
SDO information

Currently, the AC drive supports SDO requests and responses. For details about SDO-
related parameters, see the MD500 and MD290 user guides.

3.2 Parameters Related to Communication

Communication Card Setting for the AC Drive
The AC drive software version needs to meet the following requirements:

e MD500: U76.62_UT77.62 or later (U76.62 is defined by F7-10; U77.62 is defined by
F7-11.)

e MD290: U29.12_U29.21 or later (U29.12 is defined by F7-10; U29.21 is defined by
F7-11.)

The following parameters must be set to enable the MD500-ECAT card to
communicate with the MD500/MD290 series AC drive and connect to the EtherCAT
fieldbus network.

Parame Parameter

Value Range Setpoint Description
ter Name
0: Operating panel Set the command
F0-02 Command 1: Terminal 2 source to
source - -
2: Communication communication.

0: Digital setting (non-
retentive at power failure)

1: Digital setting (retentive at
power failure)

Main 2: All

F0-03 frequency |3: A2 9 fsritqtjheentcifrfsz rce to
reference | 4: A3 ?
source 5: Pulse reference (DI5) communication.
6: Multi-reference
7: Simple PLC
8: PID

9: Communication

-18-
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Parame Parameter
Value Range Setpoint Description
ter Name
Select the special
Serial 0: Modbus protocol commumcgnon card
. o network bridge as
F0-28 communica | 1: Communication card 1 .
. . the serial
tion protocol | network bridge protocol .
communication
protocol.
Alias of EtherCAT
slave, which is 1 by
To be |default (It does not
FD-02 Slave alias | 1-247 deter | need to be specified
mined | when the slave name
is used for
communication.)
Communication Control Parameters
Parameter X
Parameter Value Range Index Sub-index
Name
Communication control word parameters
Frequenc —Maximum frequency to
U3-16 aueney |, Maximum frequency 16#2073 16#11
reference
0.01 Hz
0001: Run in forward direction
0002: Run in reverse direction
c | 0003: Jog in forward direction
U3-17 ontro q 0004: Jog in reverse direction | 16#2073 16#12
comman 0005: Coast to stop
0006: Decelerate to stop
0007: Reset upon fault
Bit0: DO1 output control
Bit1: DO2 output control
Bit2: Relay 1 output control
Bit3: Relay 2 output control
Bit4: FMR output control
U3-18 DO control Bit5: VDOL1 16#2073 16#13
Bit6: VDO2
Bit7: VDO3
Bit8: VDO4
Bit9: VDO5
AT 0
U3-19 AO1 control |0 W0 TFFF,indicating 0% to 14073 16414
100%
L ;
U320 AO2 control | 0L TFFF indicating 0% to ) 4573 16415
100%
H i i 0,
U321 FMP control | 0 (0 TFFFindicating 0% o1 0 575 16416
100%
U3-22 Reserved Reserved 16#2073 16#17

-19-
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Parameter .
Parameter Value Range Index Sub-index
Name
—15000 RPM to +15000 RPM
(The value range is also
U3-23 Speed related to the number of 1642073 16#18
control motor pole pairs and the
frequency range.)
AC drive parameters (frequently used)
Maximum
FO-10 frequency 50.00 Hz to 500.00 Hz 16#20F0 16#0B
| . 0.00s to 650.00s (F0-19=2)
FO-17 ﬁ‘;s eration 5 os to 6500.0s (F0-19 = 1) 16#20F0 16412
0s to 65000s (FO-19 = 0)
. 0.00s to 650.00s (FO-19 =2)
FO-18 gﬁfeelerat'o” 0.0s to 6500.0s (FO-19 = 1) 16#20F0 16#13
0s to 65000s (FO-19 = 0)
Accelera
tion/ 0:1s
FO-19 . 1:0.1s 16#20F0 16#14
Deceleration
. X 2:0.01s
time unit
Jog 0.00 Hz to the maximum
F8-00 frequency | frequency 16420F8 16401
Jog
F8-01 acceleration | 0.0s to 6500.0s 16#20F8 16#02
time
Jog
F8-02 deceleration | 0.0s to 6500.0s 16#20F8 16#03
time
Torque
reference in
A0-03 torque —200.0% to +200.0% 16#20A0 16#04
control
mode
Maximum
forward .
A0-05 frequency in ?r'gguizn E(; the maximum 16#20A0 16406
torque
control
Maximum
reverse .
A0-06 frequency in ?rggul—éznf;c;/ the maximum 16#20A0 16#07
torque
control
Output
U0-06 torque (%) 16#2070 16#07
U0-07 DI state - 16#2070 16#08
U0-08 DO state - 16#2070 16#09

-20-
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Parameter .
Parameter Value Range Index Sub-index
Name
U0-24 Current 1642070 16419
: speed
U0-38 Encoder | _ 1642070 16427
position
2001H DO control |- 16#2020 16#02
8000H Current fault | - 16#2080 16#01

The AC drive parameter indexes are described as below:

e Each object within the dictionary shall be addressed uniquely by using an index
and sub-index.

= Theindex (hexadecimal) specifies the position of the same type of objects in
the dictionary.

= The sub-index specifies the offset of each object in the same index in hexadeci-
mal format.

e The mapping between AC drive parameters and the object dictionary is as follows:

= Object dictionary index = 0x2000 + Parameter group number
» Object dictionary sub-index = Hexadecimal value of offset in parameter group +
1

When the MD500-ECAT card is used, the written PDO1 and PDO2 are mapped to U3-17
and U3-16 respectively by default. Therefore, ensure that the first entry of RPDO is U3-
17; otherwise, an operation exception will occur. Besides, if any non-zero value is
written to the high-order 8 bits of U3-17, the AC drive will report the communication
fault Errl6.

Communication Monitoring Parameters

Parameter . .
Parameter Unit Index Sub-index
Name
U0-00 Running 0.01 H 1642070 16401
) frequency (Hz) LLhz
Frequency
U0-01 reference (H2) 0.01 Hz 1642070 16402
U0-02 Bus voltage (V) 0.1V 1642070 16403
U0-03 g;;tp“t voltage v 1642070 16404
Output t
U0-04 (Al; putcurren 0.01A 1642070 16405
U0-05 Output power 0.1 kW 1642070 16406
(kw)
Output t
U0-06 (O/l:)p“ orque 0.1% 1642070 16407
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Parameter . .
Parameter Unit Index Sub-index
Name
Uo-07 DI state 1 16#2070 16#08
U0-08 DO state 1 16#2070 16#09
U0-09 All voltage (V) 0.01V 16#2070 16#0A
U0-10 Al2 voltage (V) 0.01V 16#2070 16#0B
uo-11 Al3 voltage (V) 0.01V 16#2070 16#0C
U0-12 Count value 1 16#2070 16#0D
U0-13 Length value 1 16#2070 16#0E
Uo0-14 Load speed 1 16#2070 16#0F
Uo0-15 PID reference 1 16#2070 16#10
U0-16 PID feedback 1 16#2070 16#11
Uo0-17 PLC stage 1 16#2070 16#12
P -
Uo-18 ulse input 0.01 kHz 1642070 16#13
reference (Hz)
U0-19 (FHe;dbaCk speed 0.01 Hz 1642070 16#14
Remaining
u0-20 running 0.1 min 16#2070 16#15
duration
All voltage
U0-21 before 0.001V 16#2070 16#16
correction
Al2 voltage
U0-22 before 0.001V 16#2070 16#17
correction
Al3 voltage
U0-23 before 0.001V 16#2070 16#18
correction
Uo0-24 Linear speed 1 m/min 16#2070 16#19
U0-25 Current power- 1 min 1642070 16#1A
on duration
U0-26 Current running 0.1 min 16#2070 16418
duration
Pulse input
Uo-27 frequency 1Hz 16#2070 16#1C
U0-28 Communication 0.01% 1642070 16#1D
reference
Encoder
U0-29 feedback speed 0.01 Hz 16#2070 16#1E
U0-30 ;"a'” frequency 0.01 Hz 1642070 1641F
U0-31 Auxiliary 0.01H 1642070 16420
) frequency Y LLhz
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Parameter . .
Parameter Unit Index Sub-index
Name
U0-32 Any memory 1 1642070 16421
address
Synchronous
U0-33 motor rotor 0.1° 16#2070 16#22
position
U0-34 Motor 1°C 1642070 16423
) temperature
T t t
U0-35 (Ozgge orque 0.1% 1642070 16424
Resolver
U0-36 position 1 16#2070 16#25
Power factor .
uo0-37 angle 0.1 16#2070 16#26
U0-38 ABZ position 1 16#2070 16#27
V/f separation
U0-39 target voltage 1V 16#2070 16#28
U0-40 V/f separation v 1642070 16429
output voltage
U0-41 DI state display 1 16#2070 16#2A
Uo0-42 DO state display 1 16#2070 16#2B
U0-43 ?' state display 1 16#2070 16#2C
U0-44 5' state display 1 1642070 16#2D
U0-45 Fault 1 16#2070 16#2E
information
U0-58 Z signal counter 1 16#2070 16#3B
Frequency 0
U0-59 reference (%) 0.01% 16#2070 16#3C
U0-60 Running 0.01% 1642070 1643D
i frequency (%) S
Uo-61 AC drive state 1 16#2070 16#3E
U0-62 Current fault 1 16#2070 16#3F
code
Data sent by
U0-63 master during 0.01% 1642070 16440
point-point
communication
Data sent by
U0-64 slave during 0.01% 16#2070 16441
point-point

communication
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Parameter . .
Parameter Unit Index Sub-index
Name
U0-65 Er?qri?ue upper 0.1% 1642070 16442
100: CANopen
200: PROFIBUS
Expansion card DP
U0-66 model 300: CANlink 16#2070 16#43
400: PROFINET
500: EtherCAT
uo-67 Expansion card 0.01 16#2070 16444
version
u0-68 AC drive state 1 16#2070 16#45
U0-69 Running 0.01H 1642070 16446
) frequency (Hz) HLhz
Uo-70 Motor speed RMP 16#2070 16#47
Uo-71 Output current 0.1A 16#2070 16#48
Name of
Uo0-80 EtherCAT slave 1 16#2070 16#51
Alias of
Uo-81 EtherCAT slave 1 16#2070 16#52
EtherCAT ESM
U0-82 transmission 1 16#2070 16#53
error code
Vo3 | EtherCATXML 0.01 16#2070 16#54
file version
EtherCAT
uo-84 synchronization 1 16#2070 16#55
loss count
Maximum errors
and invalid
U0-85 frames of 1 16#2070 16#56
EtherCAT port 0
per unit time
Maximum errors
and invalid
U0-86 frames of 1 16#2070 16#57
EtherCAT port 1
per unit time
Maximum
forwarding
uo-87 errors of 1 16#2070 16#58
EtherCAT port
per unit time
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3.3

3.3.1

Parameter . .
Parameter Unit Index Sub-index
Name

Maximum error
count of
EtherCAT data
frame
processing unit
per unit time

u0-88 1 16#2070 16#59

Maximum link
loss of the

U0-89 EtherCAT port

1 16#2070 16#5A

per unit time

When the MD500-ECAT card is used, the read PDO1 and PDO2 are mapped to U0-68
and U0-69 respectively by default. Therefore, ensure that the first entry of TPDO is UO-
68; otherwise, an operation exception will occur.

Communication Instances

Communication Instance When the MD500 Is Controlled by the H5U

This section describes how to configure the MD500-ECAT card on the H5U to enable
the MD500 to communicate with the H5U.

1. Open the software and create an H5U project.
Select H5U series.
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Mew Project *

@ Mew Project D Tempaorary Project

Project Settings

Project name: | |

Save path: |:=WD5201'. |

Editor: |Ladder Chart i
Project description: || |
Equipment Selection
Series and models: | H5U Series ~| — |H5U ~

1> EtherCAT bus hizh performance small FIC -
{2» Support custoem variables and FB/FC

3> Maximum support for 32—axiz motion

control {including EtherCAT and local pulsel,
support positioning interpolation and
electronie cam

4> Support 4—axis Z00EHz pulse output, 4
chanmels 200 FHz hizh—speed input "

= | i R I T I ~ A R T R | SRR, o =T

Cancel

2. Import the EtherCAT configuration file of the MD500.
If the configuration file of other version exists, delete the existed configuration file
before importing a new one, as shown below.
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A~ | Toolbox o x

~ | Search

o
Import Device XML

- UtEr DEVICES

[=- EtherNet/IP Devices

novance Devices

(- Other Devices

[ Instruction Set

- Basic logic

Flow control

Contacts load

Data computation

Data processing

Matrix

Strings

Clock

MC axis control{EtherCAT & Pulse output]

MC axis control{CAMopen)

HC axis control{Pulse input)

Timers

Pointer

- Communications

- Others

e

2 3 3 3 g 3 3 g

-FB
~FC
- Library

< >

Show selected information!

3. Add the MD500 AC drive slave station.
Open the network configuration, drag the device in the network device list to add
the AC drive slave station.

B8 Atoshop ViA155 Tem St TnIDSEON] - o x
el (D) Viewl) PLCE) DebuglD) Tooli) Windowth) Help)
) [ c[@[a BE] R EHE W@ 6[[7] alald]m

I | G

Moz ey

Contie a0 1 nling Brert Setis

©
o — "
;
(=) com
- CANCANGK .
B MD500_thy o5
ix a -
o - o
< o— T Evan [Tazrercs, 1 mamosoon] o

4. Configure PDO parameters.
In the device process data interface, add the TPDO mapping as required.
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Output (Byte) 4

Genaral Settings @ Al Rt 3¢ Delete | Collupse |[Shor ALL ©] 2110 sasion o0 Contic PO BataSiae p 0
e &7 Add/Edit X ke
Process Data
Outputs Index: Subindex Fame Sin | Type | Defanlt Velue i
i
Output Contral Conmand 4 i6ao0r0: 16400  Standard Parancters m e Alg
Startup Parmeters
v Output Fritten Freq S iowoorz16800  Veotor Ctrl Para ) o E
9 & taput Inputs 4 ioworien T el Fars B H
1/0 Fusetionsl Mappins
” e Toput Tnverter State ©  iewora:iot00  Tnput Terminals w0 i ]
=|¢
Tnput Output Frg < 1G#0F5:16#00  Output Terminels o o i
Infornation

< iGHo0F6:16H00  Stert/Stop Cantrol w v
o
Y yoaooeiist00  Awiliary Functions o o o

Sta X

< ie#20ro:1et00  Feult and Frotection o T fin
o
< ieworn:t6s00  PID Funo o —— }
Y {o#0rB:16#00  Fixed Length and Count w vsTr :‘e
«
< i#20rc16h00  Sisple PLS Func » P ke
j o Torme ) ™ - o
b
e e et . e
Data type: (31T b
o
Index: 168 Jit Length: M
M
ubindex: 168 E
v

[

4] \_GIMAIN [ [l Ethercan, fil inoMD500N | blx |

Note: Control Command of the RPDO and Inverter State of the TPDO cannot be
changed and must be set as the first items. Otherwise, an exception will occur
during operation.

5. Scan the H5U.
Click Tools(T). In the Communication Settings dialog box, select Ethernet or USB
for the communication type between the PC and the PLC, and scan the PLC.

) Window(W) Help(H)
Q BE B0y L 818

General Ssttines @ il omdic 3 Delete | Collopse |Shoo Communication Settings X

[ oput/ratgmt Wane | PLCCommunication Settings

Process Data
= 7] qutput Outputs Cummummtmntype:v
Output Contrel Conmand
tartup Paransters Device: [ 102 . 168 . 0 . 40 Test

Output  Weitten Freg
1 Functional Mapping ot Toverter Stat
apu werter State
Input Output Frq Modiy IP/Name
Search PLC
Search
State NO. TP Address Model  Device Name MAC Address

N L E— F o
6. Download the project to the PLC and activate the PLC.
Download the compiled project file, click the running icon to activate the PLC, and
then click the monitoring icon to view the motion data.
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88 AutoShop VAATS Temp Prject - [noMDS0ON]
Fie) EGHE) Viewd) PLCP) Debug(D) Took(T) Windaw(W) Help)

PEEE Q BE
e i

BlME (@ 6|0 &)/

Enebling Bepet Settings

s BT apsseous
vz cnvolCavepen) v

T [ et 1 mowosoon]

You can view TPDO data and write RPDO data in real time through EtherCAT 1/O

mappings.

FIs) E6UD) View() PLOP) DebugiD) Tooh(D) Vindow(W) Help®)

PEE®

Vit loment Value

Pt Faerr | FareOnorT e

-
Benert 381 ol

L

o
T EAN B e, 1 memosoon]

3.3.2 Communication Instance When the MD500 is Controlled by the

AM600

This section describes how to configure the MD500-ECAT card on the AM600 to enable
the MD500 to communicate with the AM600.

1. Open the software, and create an AM600 project.

Select AM600-CPU1608TP.
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Categories: Templates:

«~{_J Libraries 3
B

Standard
project

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: MDS00ECAT |application

Location:  C:\Users'del\Documents

Standard Project [ : j

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: [AMGOO-CPUlGOBTPfI‘N (Shenzhen Inovance Control Technology) V]

PLC_PRG in{ [Structured Text (T) -

l OK I[ Cancel ]

s 4
2. Add the MD500 AC drive slave station. Open the network configuration, import the
EtherCAT configuration file of the MD500. If a configuration file of other version
exists, delete the existed configuration file before importing a new one. Drag the
device in the network device list to add the AC drive slave station, as shown below.
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=B tnotess - | SpRefresh |25 Copy (i3Paste (i Delete 3 Undo () Redlo ||@ Zoom In (& Zoom Out 80

3 Softtoton General Axis Pocl
Ml +iGH_SPEED_10 (igh Speed 10 Modue)
B MODBUS_COMD (Modbus Master)

7 Serial Part
F CAMNopen Port
. Ethernet Port
B, EtherCAT Port
B[ Tnovance
(77 Terminal Coupler
[l Amsoo-RTUECTA_2.0.5.0
wfill GL10RTUECTA_2.0.5.0
+[7 Servo Drives.
~ffll ESB10N_ECAT v1.2
il 1s620M_ECAT_v2.6.7
[l svsioN_ECAT vi.1.2
il svs2oM-Ecat v0.0.5
[l sveen_taxis_vo.08
[77 Multi_Axis Drive
-l 15810_1ax%is_v1.01
[l 15810_24xis_v2.01
[l svB20_3Axis_v3.02
[l svs20_saxis_v4.02
[~ Digital IO
[l Are00_0808ETHE_1.4.3.0
[l ame00_1616ETNE_1.4.3.0
[l cR10_0s08ETNE_1.4.3.0
«fill GR10_1616ETNE_1.4.3.0
+[7 Analog IO
-l GR10-4ADE_1.4.2.0
il er10-4DAE_1.4.2.0
il cri0-8TCE_1.4.2.0
[ Pulse Output
[l ameon-4PME_1.4.3.0
[l eR10-2PHE_1.4.3.0
-l GR10-9PME_1.4.3.0
+[7 Encoder Input
~ffil AMB0D-2HCE_1.4.2.0
il er10-2HCE_1.4.2.0
il cr10-8PEE_1.4.2.0
(7 Junction Slave
l Gri0-EC-35W(NX2,%3)_1.4.2.0
[l GR10-EC-6SW(NXZX3)_14.2.0
<2 Erequency Inuerter

Wl e T0_Thws V10T

port EDS File = Import GSD File [ Import ECT File | (@ Zoom In (3, Zoom Out

r

3. Configure PDO parameters.
Right-click at the position indicated by the red rectangle in the following figure to
add the TPDO mapping as required. Control Command of the RPDO and Inverter
State of the TPDO cannot be changed and must be set as the first items. Otherwise,
an exception will occur during operation.
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View TPDO data and write RPDO data in real time through EtherCAT I/O mappings.
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View and write parameter values through the online CoE.

Fie Edt View Project Buld Onine Debug Tools Window Help
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Devices > & X|[ [ vevie € Network Configuration @ mmombsoon x
=1 thoteds ~
55 () T —— General aeRead this page [l AvtoUpdate @ Offine from ESI file Online from device
© evice Diagnosis
peviceDagr Process Data(PDO Setting) Indexsubindex  Name Flags  Type Value
=€ Netnork Configuration
# ' b 16#1000: 16500 Device type RO UDINT 131474
EtherCAT Conf 2rtup parameters (SDO Settin
® < SEIE ECEDETIH) 16%1001: 16500 Error Register RO USINT 0
LocaiBus Conf
o onii 16#1008: 16500 Device name RO STRING(31) "InoMDS00N"
= B0 pLc Logc nine o
1651005:16500  Hordware version R0 SRINGE 0.0
<O Ropeaben
° ﬂ; I cooniine 1671004116700 Software verson R0 smmeE 000
Library Manager
v Menaas * 16511516500  Identity RO USINT 4
PLC_PRG (PRG) o settings
@ FRG (RG) EoE setting: * - 16#1600: 16400 1st receive PDO Mapping RW USINT 4
= (@ Task Configuraton
* 16¥1A00:16%00  IsttansmtPDOMappng  RW USINT 4
- EtherCAT 10 Mapping
. 161C00:16500  Syncmanager type RO UsINT 4
5] ETHERCAT EtherCAT Task
© Status I6FIC116500  RaPDO assign R0 usINT 1
= MainTask
= # 16#1C13:16500  TXPDO assign RO USINT 1
&) picpre Information
- *16¥IC3216500 S outputparameter R0 usINT 2
Persistentars
. 1651C316500  SMinput parameter RO UsINT 2
3 Softotion General Axis Pool
* 1652070:16500  monitoring Disp RO UsINT 100
H 6+ _sEED 10 (righ Spesd 10 Modie)
165207316500 ControlPara RO UsINT 100
= 5[] ETHERCAT (EtherCAT Master)
1652040116500 TorqueCel R UsINT 100
(I 1moMD500N (MD500_tAxis_v1.07)
16504116500 VDINDO RO UsINT 0
¥ 1652042:16500  Motor 2Parameters RO UsINT 100
* 1652045116500 Control Optmzation RO UsINT 100
Messages - Total 0 error(s), 0 warning(s), 5 message(s) v & x| Watch1
Build - [@ 0errorts) [@ 0 warning(s) [@ 5 message(s) | Expression
Description Project Object Position
typify code

generate code.

generate global nitaizations

generate code niializaton ..
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© Size of generated code: 1177340 bytes
© Size of global data: 214580 bytes
© Totalalocated memory size for code and
@ Memory ares 0 contains Dats, Input, Ou.
© Memory ares 3 contains Memory: size: 5

Buid complete -0 errors, 0 warmings : .

3.3.3 Communication Instance When the MD500 Is Controlled by the

Beckhoff Controller

This section describes how to configure the MD500-ECAT card on the TwinCAT master
station of Beckhoff to enable the MD500 to communicate with the TwinCAT.
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ACaution

The 100 M network card with the Intel chip must be selected. If the network card of other
brands is used, the EtherCAT communication may fail.

1. Install the TwinCAT software.

e For Windows XP operating system, install tcat_2110_2230.
e For Windows 7 32-bit operating system, install tcat_2110_2248.

2. Copy the EtherCAT configuration file (MD500_1Axis_V1.03.xml.XML) of the MD500 to
the TwinCAT installation directory.

e TwinCAT2 directory: TwinCAT\IO\EtherCAT
e TwinCAT3 directory: TwinCAT\3.1\config\IO\EtherCAT

TwinCAT3 is used as an example in the following section. The operation steps for
TwinCAT2 are similar.

3. Start the TwinCAT.

a. Click New Project to create a project.

P 2013 Shell
(Integrated)

Joad content due to network sz,

I E——
b. Click OK.

-34-



Communication

) stpage

aE e

Micosolt Visual St (adminisostor

DESUG TWINGAT TWINSKE PLC TOOLS SCOPE WINDOW HELP |

t's new on Microsoft Platforms.
frdows

B ool "

ocuments\Visus Stsio 2013 Projects | | srowee

Ao

4. Install the TwinCAT network adapter driver.

D TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT = TWINSAFE PLC TOOLS SCOPE  'WINDOW  HELP

Show Sub Items

8- me k[ 20| 9| ActeCotura rcarareon |
| Bl Restart TwinCAT System @& W= |:<L“E‘>
" Bl Restart TwinCAT (Config Mode)
Solution Explorer -1 x
N & Reload Devices
& o-a &=
*{ Scan
Search Solution Explorer (Ctrl+3) P~ @ Toggle Free Run State
=l Su\ut\?n 'rwmc.gT Project? (1 project) @ Show Online Data
4 il TwinCAT Project?

b @l svsTEM

Security Management...

Access Bus Coupler/IP Link Register..
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

File Handling v

33
&7 Mappings Selected Item

EtherCAT Devices

Target Browser

Filter Designer

About TwinCAT

Go to TWINCAT > Show Real Time Ethernet Compatible Devices. Select the local
connection under Incompatible devices, and then click Install. After installation is
done, the network adapter installed will be displayed under Installed and ready
to use devices(realtime capable).
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Installation of TwinCAT RT-Ethernet Adapters X

Ethernet Adapters
& Installed and ready to use devices(realtime capable)
(- Installed and ready to use devices{for demo use only)
& EtherNet - InteliR} Ethernet Connection {13) 1219V
-~ Compatible devices
=@ Incompatible devices
@ WLAN - Intel(R) Wi-Fi 6 AX201 160MHz
@ Dizabled devices

[ Show Bindings

5. Search for devices.

a. Create a project, right-click Devices, and then select Scan to search for devices.
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w TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE
E - |ﬁ3"€'|:|'c’ m| | - '| P Attach... -

| | | e e

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

f1 Solution TwinCAT Project?’ (1 project)
4 ol TWinCAT Project?
bl sYSTEM
MOTION
PLC
(13 SAFETY
E C++
/O

vy . Add New Item... Ins
@’ Mappings
Add Existing Item... Shift+Alt+4
Export EAP Config File

Scan

Paste Ctrl+V
Paste with Links

b. Click OK.

HINT: Mot all types of devices can be found automatically

ok | | Cancel

c. Click OK.
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1 new I/O devices found

[v]Device 2 (RT-Ethemet Protocal]  [EtherNet (Infel(R) Fthernet Connection (13 1219V}

Cancel

Select All

=~
X

Unselect All

d. Click Yes.

a—
(@ Scan for boxes
L £

e. Click OK.

Append linked axis to: (@ ML - Configuration

() CNC - Configuration

f. Click No.The device search is completed.
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Microsoft Visual Studio

Activate Free Run

Yes No

pq TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

-o|B-B-aRL|yaalo-e-

b Attach... - [Release  «| [TwincaT RT (64)

\ \ | & &) cnBEBE2 G| W <o
Solution Explorer POl TwinCAT Project? & X
@ o-a &= Genersl |EtherCal [DC | Frocess Dats | Startup | CoE - Online | online
Search Solution Explorer (Cirl+:) P~ Hame: Drive | ToeiDSQ0N) 10 [0
] Solution ‘TwinCAT Project?’ (1 project) Gbject 18 [oava0za0n
4 il TWinCAT Project?
> @ svsTeMm Type: WDS00_Lisci s_VL. 02
4 [z MoTION Comment ,
b ] NC-Task 1 SAF
PLC
(& SAFETY i
[l c++
4 Eyo [ Disabled Create symbols
4 % Devices
4 = Device 2 (EtherCAT)
¥ Image
%% Image-Info
b 2 SyncUnits
3 Inputs
b [ Outputs
b @ InfoData
3 Drive 1 (InoMDS00N)
4§ Mappings
u’ NC-Task 1 SAF - Device 2 (EtherCATl Name Online Type Size  =Add.. In/Out
8% NC-Task 1 SAF - Device 2 (EtherCATHl 5/ | ver Srate 0 UINT 20 710 Input
#| Output Frq 0 UINT 20 730 Input

6. Configure PDO parameters.
a. Configure the TPDO.
Select 0x1A00 when configuring the TPDO. The first two items are set to TPDO by
default and cannot be changed. Right-click at the position indicated by the red
arrow in the following figure to add the TPDO mapping as required.
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04 TwinCAT Project? - Microsoft Visual Studio (Administrator)
EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE

co|lB-B-u R X TP -] » Atech. - [Release
EEE B EHEZ2 @ W

FILE WINDOW  HELP

I —
E=oa—p

-] [TwinCAT RT (x64) -

TwinCAT Project? & X

Solution Explo

6 | als - General | EtherCAT | IC Process Data |Gtartup | CoB - Online | Online|
Search Solution Explorer (Ctrl+:) P~ Syne Wanager FO0 List
] Solution "TwinCAT Project7' (1 project) S Size Type  Flegs Flogs =
4 TwinCAT Project? 0 25 MbxDut [ 0x1K00 4.0 Tmuts 3
b @ system 1 2% MIn GRIED0 4.0 Ouiputs H
4 MOTION z 4 oat. .
b |8 NC-Task 1 SAF R Inputs
4 »
4 PDO0 hssigoment (0x1C12) PI0 Content (Dx1A00)
4 % Devices [ 0x1800 Trdex Size  Offs  Wane Type
4 = Device 2 (EtherCAT) 0:2070:45 |20 0.0 Tnwerter Stats sl
% Image 0x2070:45 |20 2.0 Output Frq VINT
%% Image-Info 4 ”v\
b 2 SyncUnits
b Inputs Download Fredefined FDO Assigoment: (nome)
b W Outputs P““ hssi enment Coad 700 info fron devies
b @ InfoData DO Configuration [Sy-z\c = <
4 Drive 1 (InoMDS00N)
3 Inputs
b W Outputs Name Online Type Size  >Add.. In/Out User.. Linked to
E gwl‘s‘ﬁ‘e #1 Inverter State 0 UINT 20 710 Inpwt 0
InfoDat;
o =l Infobata #1 Qutput Frq 0 UINT 20 730 Input O
4 @’ Mappings oo - o o scooo - - o

b. Configure the RPDO.
Select 0x1600 when configuring the RPDO. The first two items are set to RPDO by

default and cannot be changed. Right-click at the position indicated by the red
arrow in the following figure to add the RPDO mapping as required.

D TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
-o|l®-o-e W% T ]9 | b Atach. - [Release =] [ TwinCAT RT (x64) -

| | | & i | B2 G W

|

TwinCAT Project? = X

Solution Explorer

@) e- Gener el EuharthL [ 2| Frovess Date |uarvup [ co8 - oatine [oaiins]
Search Solution Explorer (Ctrl+;) P~ Syne Hanager OO Tist
& Solution 'TwinCAT Project?' (1 project) M Size Type  Flags Tndex Size  Fame Flags E
4l TwinCAT Project? 0 6 Mbxdut 0:1A00 4.0 Inputs 3
> @ srsew Do :
4 MOTION 2 4 Out...
8] NC-Task 1 sAF 34 Inputs
pLC
SAFETY B R
fiad c++
P 170 PD0 hAssigmment (0x1C12) PDO Content (Ox1600)
4 *% Devices []0x1800 Size  Dffs  Name Type
4 7= Device 2 (EtherCAT) { 0207312 | 2.0 0.0 Control Command VINT
8 mage 0207311 | 2.0 2.0 Written Freg find
*¥ Image-info A0
b2 SyncUnits
b Inputs Demnload Predefined PI0 Assigmment: (none)
b W Outputs D0 Assiennent Loal FI0 info from device
b @ InfoData FIO Confiuration [Eyme Unit 0
4 [ Drive 1 (InoMD500N)
b Inputs
b M Outputs Name Online Type Size  =Add.. In/Out User.. Linked to
b Westate # Tnverter State 0 UINT 20 710 Input 0
s > InfoData # Qutput Frq 0 UINT 20 730 Input 0
&’ Mappings o v . o wcnna o . a - -

c. View the SDO data list.
After the OP state is activated, you can view real-time data in the SDO data list or

double-click the object dictionary to modify the SDO data.
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D TWinCAT Project? - Microsoft Visual Studio (Administrater)

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

OB oL B E [ X9 -C -] P Atach. - [Release | [TwinCAT RT (x64) A =
| | | & & |82\ O @5 [<Local~ -] -
TwinCAT Project? # X
@ o-a|s - Ganaral [BiheroE [0 | Frosass Data [Staralp| O - Ordine [Grdine
Search Solution Explarer (Curl+) - e
careh seluion Bxplorer (1Y) 2 ] huto Undate ¥l Single Uodat ) Shov DfELine Do
2] Solution TwinCAT Project?' (1 project)
4 Gl TwinCAT Projec
Sl 1inCAT projec Add to Startup. Online Data Module 0D GoE 0
b (@l svsTEM
“ & moron Taden [ e value it
8 Ne-Task 1 54 S 250 Contrel Optimization ® > 10 <
2045101 DPHIN switchover frequency uwp... R 0x0320_Ge00)
2005102 PN ol et on pateern w 00 et vae Didiog )
2045:03 Tead zone conpensation mode . K s
2045:04 Randon Pl depth R s
Dec: 0 [3
20i5:05 Overcurrent fast prevention R 000 ———
4 = Device 2 (EtherCAT) 2045:0 Voltage over modulation coef... RE 0x00( | Hex 0:0000
B oge 2045:07 Undervoltage threshold & oo
Jalmee U o 3ot ey W om
) e 204508 Overvoltage thrashold i o0
2 SyncUnits 204500 IC injection braking thrashe... R 000
b nputs 280 K Curve Secting w > of | B == b E
> M Outputs € 20MT:0 User Frogrammshle Card m > 10| Binany 000 2
> @ InfoData 200 Point-to-point Conmmication D ERC I
4 Elorive1 ok
b Inputs
b Outputs Name Online Type Size  »Add.. InfOut User.. Linkedto
E :;”:S;E"" % Inverter State o UINT 20 7.0 Input 0
nfoData
. # Output Frq 0 UINT 20 730 Ipt 0
PR
5% Mappings o L oy PR _ .

d. Activate the configuration and switch to the operation mode.

Click * = _ The following figure appears.

Microsoft Visual Studio P

Activate Configuration
(Old Configurations will be overwritten!)

(0] ] [ Cancel

Click OK.

Microsoft Visual Studic P

Restart TwinCAT Systemn in Run Maode

] ] ’ Cancel

Click OK to enter the OP state.
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B TwinCAT Project? - Microsoft Visual Studio (Administrator)
DEBUG

EDIT VIEW PROJECT BUILD

- ‘*{B.‘D.a

FLE

Solution Explorer
@ o-als =

Search Solution Explorer (Ctrl+;)

4 ol TwinCAT Project?
bl sYSTEM
4 MOTION
b [ NC-Task 1 SAF

SAFETY
[l c++
o
4 % Devices
4 == Device 2 (EtherCAT)
% Image
%% Image-Info

-
2

SyncUnits

Inputs

W Outputs

@ InfoData

Drive 1 (InoMDSO0N)
b Inputs

b B Outputs

b B WcState

b @ InfoData

4 &' Mappings

AV VoYY

| & @

3] Solution TwinCAT Project?" (1 project)

5 NC-Task 1 SAF - Device 2 (EtherCA
& NC-Task 1 SAF - Device 2 (EtherCA

SCOPE  WINDOW  HELP

~| [TwincaT RT 64)

| @ | <Local=

TWINCAT TWINSAFE PLC  TOOLS

[Release

| | it ot i |

-| > Atach... ~

~

nCAT Project? = X
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Current State o
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DIL Status
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Bort Bi  Fo Carxisr / Closed
Fort © o Carzier / Clozed
Fort D0 o Carzisr / Closed
File hecess over EtherCAT
Townload Tpload
Name Online Type Size  =Add.. InfOut U
#1 Inverter State o UINT 20 710 Input 0
# Output Frq 0 UINT 20 730 Input 0
Error L
¥ | G 0Erors |+ 0Warnings | @ 14 Messages | Clear
Description

e. Control the AC drive through the PDO.
Write corresponding values through the configured RPDO to control the AC drive.

D& TwinCAT Project? - Microsoft Visual Studio (Administrator)
DEBUG

PROJECT
|
|

EDIT  VIEW BUILD

-o||-

FILE

- o)

Solution

@ o-a| s -
Search Solution Explorer (Ctrl-+)

R Solution "TwinCAT Project?’ (1 project)
4 ol TWinCAT Project?
b @l sysTEM
4 MOTION
b [B] NC-Task 1 SAF
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SAFETY
[
o
4 “L Devices
4 = Device 2 (EtherCAT)
*¥ Image
9 Image-Info

2 SyncUnits
Inputs.
W Outputs
& InfoData
[ Drive 1 inoMDS00N)
4 1 Inputs
#1 Inverter State
#1_Output Frg

Ay v v v

4 T Outputs
&~ Control Command
B Written Freq

=,

TWINCAT  TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
SQ- [Release - [TwinCAT RT (x64) -
1A

TwinCAT Project? & X

Variable [ Flags | Orline
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Comment:

Set Value Dialog B3|
e o
Her 00000
Float:
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Binay: 000 2
Bit Size:

b @ InfoData
4 &% Mappings

7 NC-Task 1 SAF - Device 2 (EtherCA

Y- 0 Errors Clear

+ 0Warnings | @ 14 Messages

Description &
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3.3.4 Communication Instance When the MD500 Is Controlled by the Om-

ron Controller

This section describes how to configure the MD500-ECAT card on the NX1P2 master
station of Omron to enable the MD500 to communicate with the NX1P2.

1. Create a project.

o Device: Set a device according to the actual controller model.
e Version: Use V1.09 or later versions. For NX1P2-1140DT, only V1.13 is supported.
[E=B[EaE =]

Sysmac Studio (32bit)

B3 Project Properties

- Project name LTRSS
faw Open Project ot =
&F Import...
E Comment

Online
Type Standard Project

4 Connect to Device

Version Control

"3 Select Device

A, Version Control Explorer
Cate ontroller
License =07 (Control

3 License

Nx701

Create

2. Configure communication.

a. Enter the main interface and choose Controller > Communications Setup to set
the connection mode for the computer and controller.

b. Select Direct connection via Ethernet. Go to the next step if the test is
successful.
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B New Project - new_Controller_0 - Sysmac Studio (32bit)
File Edit View Insert Project Controller Simulation Tools Window Help
1=
L] g A B RS A L3

Multiview Explorer

o
new.Controller 0 v ‘ H ‘ 8 Communications Setup.

(3 Configurations and Setup 'V Connection type

42 Programming roller to use every time you go online.

mote connection via USB

@ Ethemet connection via a hub

@ Sclect one method from these options at every online connection.
ect connection via USB

LI Fun n via Ethernet

LB Fun H ]
» ™ Data M Ethernet connection via a hub
>ET

¥ Remote 1P Address

Specify the remote IP address.

v Options

K% Confirm the serial ID when going online.
Kl Check forced refreshing when going offlne.

¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller.(1-3600sec)
t 2 suf

Plea:

iently large valu connecting to the Controller via multiple networks, such

3 Cancel

3. Import the XML configuration file.
Double-click EtherCAT in the left pane. Right-click the master device and select ESI
Library. Click Install (File). Select the MD500-ECAT card XML configuration file and
import it.

B New Preject - new. Contoller.0 - Syimac Sudio 32670 SIes

new_Controller v

M Configurations and Setup
3

M Show al versions
GXIDI6I1+D0B-L ReviL

The selected ES1 files will be
Do you want to continu ID1611+1D16 Revt 2
> ST —
V107l ID1611+1D16-1 RevL.:

Y Gxioisi1 0008 Revi2

8 Gxioiet1+000s Revt

&8 GxiDist1+ 0016 Revi2
8 GxDisi1+ 0016 Revt
ription | Progam |

o Grisit fevi2

& G612 Revi2

nstal (Folder)

4. Scan the devices.
Switch the controller to the online and running mode.

Check that the controller status in the lower right corner is online and running.
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Scan the device and add the slave station. Go to Configurations and Setup >
EtherCAT. Right-click Master, and then select Compare and Merge with Actual
Network Configuration to enable the controller automatically to scan all slave
stations in the network. A fault will be reported if any station number is 0. After the
scanning is complete, click Apply actual network configuration in the displayed
dialog box to add the slave station. You can view the added slave station in the
main page.

Note

Before station alias change, ensure that the AC drive software version is updated to that in
"3.2 Parameters Related to Communication” on page 18. You can change the station alias
through the parameter FD-02 or the master station. The changed station alias takes effect
upon next power-on.

(=l =)=)=]=] =)= )= =)

-45.-



Communication

New Project - new_Controller0 - Syamac Studio (3260

o
[ 1n1Ds00N Revioxox

» 3 Controller Setup

ol Sty

Apply actusl network configuration

Programming Do you want to apply the actual network configuration to the network configuration on Sysmac Studio?

laves such as Power Supply umm configuration.

Clos

lew Project - new_Contraller 0 - Sysmac Studio (32511

Terminal Coupler
Servo Drive:

Frequency Inverter

Keyword

M Show all versions

NXCECC201 Rev2
NDCECC201 EtherCAT coup]
x Revi2

] rovo ssmoznecrrens
] roe0 ssamowsccrrens

] o smvossccrmens

Modelname : £«
L[ Produc name Nt
G

Vendor: OMRON C
o Staus -

"ONLINE 19216807;0
ERR/ALM RUN mode.

Edit_View Insert Project Controller  Simulation  Tools  Window _Help.

InoMDS0ON Rev i Matched

¢ Com Data Settings

vent Setings
- vk e |5 Actval Network Configuration Apply Result

} Dota TraceSetings The networl configuration on Sysmac Stu 5 the actual network configuration.
Programming

such 2= Power Supply Units are ot

5. Configure parameters.
Switch the controller to the offline mode.
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Servo Drives
Frequency Inverter

it Keyword
u

) Peccat Rz
NDCECC201 EtherCAT couil
] ez
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] o0 sswosecrrens

] 0 1samomsccr et

Vendor: OMRON C

hiroller Status -
ONLINE 10216807;0
ERR/ALM RUN mode.
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8| New Project - new_Controller_0 - Sysmac Studio (32bit)
Edit View Insert Project Controller Simulation Tools Window Help

File

Multiview Explorer

Description | R/W | Data Type

new_Contreller 0 v Position | :
¥ | EtherCAT Network Configuration

InoMDS00N
Outputs_Control Command_2073 12
Outputs_Written Freq 207311
Inputs_Inverter State_2070 45
Inputs_Output Frq 2070_46

7] Data Trace St
v

rams

ogram{

Set the PDO mapping (I/O mapping distribution).

/B New Project - new_Controller_0 - Sysmac Studio (32bit)
Edit View Insert Project Controller Simulation Tools Window Help

File.

Iy =
Y @
BN

Multview Explorer
Variable Comment | Variable

T g Posiion | Description | RAW | Data Type | Varable
v % EtherCAT Network Configuration
Nodeld v InoMDSOON
| Outputs_Control Command,
Outputs Witten Freq 20
Inputs Inverter State_2070.45

%, Task Settings
7 Data Tra

v ECET—

v @ POUs

Program | Location

6. Edit the PLC program.
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B New Project - new_Controller_0 - Sysmac Studio (32bit)
File
[
|

Edit View Insert Project Controller Simulation Tools Window
v @ @

Multiview Explorer
new_Controller 0 v

Y Insert Input (C)
Insert Output

Insert Function Block F

& VOMap Insert Function 1

» I Controlle Insert Jump J

Insert Inline ST

v EEETT—

Program Location

B New Project - new_Controller_0 - Sysmac Studio (32bit)
File Edit View Insert Project Controller Simulation Tools Window Help

Multview Explorer

new_Controller 0 v

v 1 gControl Cmd: =UINTF16¥1234;/write 0x1234
N I=c 2 gFrepOut=INT#16#1234;//write 0x1234
MD500! |
» ) CPU/Expansion Racks
U0 Map
>3
» £ Motion
& ComDa

Description

Program Location

7. Download the program to the controller.

After settings and programming are complete, switch to the online state, and
download the program to the controller.
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B New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

WidHiview Biplorer T

ey (]

b4 Configurations and Setup gConti

2 gFrep

P
I Setup
ttings
ings
Task Settings

¥ & Programs
¥ 9 Program0
no

L& Function

Transfer to Controller

The following data will be transferred.

- Configurations and Setu
EtherCAT, 1/O Map, Controller Setup
Motion Control Setup, Cam Data Settings, Event Settings.
Task Settings

ming
Data, Library

Options
M Clear the present values of variables with Retain attribute.
B Do nottransfer the POU program source. Al data will be re-transferred when this option s
K4 Do not transfer the following. (Allitems are not transferred.)
ackup parameters.
- Slave Terminal Unit operation settings and NX Unit application data.
Do not transfer the EtherNet/IP connection settings (ie., tag data link settings).

Program Location
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Troubleshooting

4

4.1

Troubleshooting

Troubleshooting

The following table describes the faults that may occur during the usage of the
MD500-ECAT card and AC drive.

Table 4-1 Troubleshooting

Symptom Cause Solution
Communi The drive does not Check whether the drive supports the
cation support the MDS00- | 5540 £CAT card.
between The DI ECAT card.
the indicator Thefcommunic?(tion
MD500- configuration of the
FoaT|Onthe i oAt card s | SCLFO28tOL
card and card is off. incorrect.
an?lgrlve ;zf d&ng?s'igﬁlnyard Replace the MD500-ECAT card.
The communication | Check whether the EtherCAT master
data is abnormal. station program is normal.
The network cable is | Check whether the network cable is
damaged or connected correctly. Replace the network
The. b1 connected incorrectly. | cable if required.
indicator
on the Use the Cat 5e shielded twisted pair (STP)
card is off. network cable as required. Check that the
The AC drive suffers MD500-ECAT card is grounded correctly.
A external interference. | Eliminate the external interference.
communi Contact the agent or Inovance for
cation technical support if necessary.
error
(Errl6) is iTrEczior Check thg configuration. Check whether
reported on the The AC drive works in | the AC drive supports thg MD500-ECAT
by the AC | g the PREOP/SAFEOP card and whether F0-28 is §et to 1. Check
drive flashes mode. whether the network port is connected
during green. correctly.
running.
The D4 The master station is
indicator | not connected or the | Check whether the master station and
on the AC drive works in the | network port are connected correctly.
card is off. | Initial mode.
The D7
indicator
on th.e ESC internal fault Eleir;]t;igllnst\;a;;ret.or the agent for
card is
solid red.
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The MD500-ECAT card can be replaced directly without reconfigurations only when a

slave node is faulty caused by the MD500-ECAT card failure.

Prerequisites for directly replacing the MD500-ECAT card are as follows:

1. Ensure that the wiring sequence of the network cable before and after replacing the
MD500-ECAT card is consistent.

2. The internal XML file version of the new MD500-ECAT card is the same as that of the
old MD500-ECAT card.

3. If a station alias is configured for the MD500—ECAT card, the alias of the new card
must be consistent with that of the old card.
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