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Introduction

The MD520 series is a general-purpose high-performance vector control AC drive for accurate speed

and torque control in high-demand applications. It can drive asynchronous AC induction motors (IM),

permanent magnet synchronous motors (PMSM), and synchronous reluctance motors (SynRM). It is

also equipped with the STO, limp mode upon fault, position control, and tension control functions.

This guide describes the communication method, networking, and communication settings of the AC

drive.

More Documents

Data Name Data Code Description
MD520 Series General-Purpose This guide describes product selection, mechanical design,
AC Drive Manual Package electrical design, installation, communication,
PS00012134 L . I
commissioning, function application, faults, parameters,
certifications, and standards.
MD520 Series General-Purpose This guide describes the installation, wiring, commissioning,
AC Drive Quick Installation and | 19011712 troubleshooting, parameters, fault codes, and others.
Commissioning Guide
MD520 Series General-Purpose This guide describes the system composition, technical
AC Drive Hardware Guide specifications, components, dimensions, options (including
19011713 installation accessories, cables, and peripheral electrical
components), expansion cards, routine inspection and
maintenance, certifications, and standards of the AC drive.
MD520 Series General-Purpose This guide describes the installation dimensions, space
AC Drive Installation Guide design, specific installation steps, wiring requirements,
19011714 - . L . .
routing requirements, option installation requirements, and
common EMC troubleshooting suggestions.
MD520 Series General-Purpose This guide describes the software tool, commissioning
AC Drive Commissioning Guide | 19011715 process/procedure, troubleshooting, fault codes, and
parameters.
MD520 Series General-Purpose This guide describes the communication modes, networking,
AC Drive Communication 19011716 and communication settings of the AC drive.
Guide (this guide)
MD520 Series General-Purpose 19011717 This guide describes function application, communication,
AC Drive Function Guide faults, and parameters of the AC drive.
MD520 Series General-Purpose | 19011795 This guide describes the safety information, instructions for

AC Drive Safety Function Guide

mechanical and electrical installation, commissioning and
maintenance guidance, and safety-related parameters of the
AC drive.
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Revision History

Date Version Description

September 2024 B02 Modified the following content:

« Updated “5.1 Protocol Description” on page 54.
« Made minor corrections.

August 2024 BO1 Added the following content:

«Added “12.5 Device Level Ring Protocol” on page 233.
Modified the following content:

« Updated “1.2 Parameter Communication Addresses”
on page 14.

« Updated “3.4 Communication Data Frame Structure”
on page 26.

« Updated “6.1 Protocol Description” on page 74.

« Updated “10.7.1 Configuring Slaves on the STEP7
(V5.4) by Using S7-300” on page 177.

« Updated “10.8 Troubleshooting” on page 192.

» Updated “13.2 Object Dictionary Descriptions” on
page 261.

« Made minor corrections.

November 2023 BOO Added the following content:

« Added “ Modbus TCP Communication (MD500-EM1)”
on page 41.

« Added “ CANlink Communication (MD38CAN1)” on
page 74.

« Added “ Appendix 6000H Group Object Dictionary” on
page 260.
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« Updated “1.2 Parameter Communication Addresses”
on page 14.

« Updated “ List of Communication Protocols” on page
21.

« Updated the section of CANopen Communication
(MD38CANL1).

« Made minor corrections.

The guide with the version of B00 corresponds to the
following software version:

F7-10=U60.07/F7-11=U61.08/F7-15=000.00/F7-16=000.00

June 2022 A01 Updated the contents.

Updated the section of MRP Functions of the MD500-PN1
Card.

Made minor corrections.

January 2022 A00 First release

Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version by the following methods:

o Do keyword search under Service and Support at http://www.inovance.com.
e Scan the QR code on the product with your smart phone.

e Scan the QR code below to install the app, where you can search for and download manuals.
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Warranty Disclaimer

Inovance provides warranty service within the warranty period (as specified in your order) for any fault

or damage that is caused by proper operation of the user. Maintenance will be charged after the

warranty expires.

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

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

Damage caused by fire, flood, or unusual voltage

Damage caused by unintended use of the product

Damage caused by use beyond the specified scope of application of the product

Damage or secondary damage caused by force majeure (natural disaster, earthquake, and lightning
strike)

The maintenance is charged according to the latest Price List of Inovance. If otherwise agreed upon,

the terms and conditions in the agreement shall prevail.

For details, see Product Warranty Card.
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Fundamental Safety Instructions

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 observe the safety precautions may result in serious injuries or death of
personnel or device damage.

"Danger", "Warning", and "Caution" items in this guide do not indicate all safety precautions that
need to be followed; instead, 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 usage.

Safety Levels and Definitions

A DANGER |ndicates that failure to comply with the notice will result in death or severe personal
injuries.

AWAR'\“NG Indicates that failure to comply with the notice may result in death or severe personal
injury.

A CAUTION| |ndicates that failure to comply with the notice may result in minor or moderate

personal injury 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.

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

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.
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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.

« 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

AWARNING

« 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 components such as the front cover and terminal blocks
are secured firmly with screws. Loosely-connected components may fall off and result in personal
injury 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.

A CAUTION

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

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

« Store and transport the equipment based on the storage and transportation requirements. Failure
to comply 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 product 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 drive with other equipment or materials that may harm or have negative
impacts on the drive.

Installation

A DANGER

« The equipment must be operated only by professionals with electrical knowledge.

-10-
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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 a fire.

« Do not retrofit the equipment.

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

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

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

« Install the product on an incombustible object such as metal and do not contact or attach the
product with combustible objects. Failure to comply will cause fires.

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 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.

« Check that the equipment is grounded properly. Failure to comply can result in an 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.

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

« 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.

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

-11-
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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 can result in equipment malfunction.

Power-on

A DANGER

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

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

« Do not open the cabinet door or protective cover of the product, contact any wiring terminal of the
product, or remove any part of the product at power-on. Failure to comply will result in an electric
shock.

AWARNING

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

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

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

Operation

DANGER

]

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

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

]

WARNING

« 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

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 can result in an electric shock.

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

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

AWARNING

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

-12-
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Repair

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 can result in an electric shock.

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

WARNING

i

« Submit the repair request according to the warranty agreement.

« When the fuse is blown or the circuit breaker or residual current device (RCD) 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 injury or equipment damage.

« 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 operate on damaged equipment. Failure to comply may result in death, personal injury, or
severe equipment damage.

« 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 injury, or even death.

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

Disposal

Safety Labels

For safe operation and maintenance, comply with the safety labels on the equipment. Do not damage
or remove the safety labels. See the following table for descriptions of the safety labels.

Safety Label
T12 models and Description
T13 models
below

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

AG_'}ﬁmm injuries, or equipment damage.

« Do not touch the terminals or remove the cover with power ON

or within 10 min (for T12 models and below) or 15 min (for T13

models) after power-off. Failure to comply will result in an electric

shock.

-13-
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1 Parameter Communication Addresses

1.1 Parameter Data

The parameters are classified into basic function parameters and monitoring parameters, which are
stored in the corresponding parameter group. Basic function parameters are stored in groups F, A, B,
C, and H, as listed in the following table.

Parameter data Group F (read/ FO, F1, F2, F3, F4, F5, F6, F7, F8, F9, FA, FB, FC, FD, FE, and FF
write)
Group A (read/ A0, AL, A2, A3, A4, A5, A6, AT, A8, A9, AA, AB, AC, AD, AE, and AF
write)
Group B (read/ BO, B1, B2, B3, B4, B5, B6, B7, B8, B9, BA, BB, BC, BD, BE, and BF
write)
Group C (read/ Co, C1,C2, C3, C4,C5,C6, C7, C8, C9, CA, CB, CC, CD, CE, and CF
write)
Group H (read/ H1, H2
write)

The following table shows the addresses used by the monitoring parameters, including running
command, running status, running parameters, and alarm information.

Monitoring parameters Status data (read-only) U0, U2, and 3000H Netel
Control parameters (write- | U3, 1000H, and 2000H to 2004H Note!
only)
Fault information (read- HO, H3, H4, H5, H6, H7, and H8
only)
Connector information Lo, L1, L2, L3, L4, L5,L6,L7,L8, L9, LA, LB, LC,and LD
(read-only)

Note 1: 1000 H, 2000H to 2004H, and 3000H are Modbus-specific communication addresses.

1.2 Parameter Communication Addresses

There are multiple function parameters in each of the parameter groups FO to FF and A0 to AF. For
example, FO-16 indicates parameter number 16 in group FO. High-order eight bits in the
communication address of a parameter are the parameter group number. Low-order eight bits are the
hexadecimal format of the parameter serial number in the parameter group. For example, the
communication address of F0-16 is 0xFO10.

Writing basic function parameters and saving them upon power failure indicate frequent operations on
the EEPROM, which reduces its service life. Therefore, you can modify some basic function parameters
in the RAM through communication without saving them.

e For parametersin group F, to obtain the RAM address, change the high-order bit F of the parameter
address to 0. For example, the communication RAM address of F3-12 is 0x030C.

e For parameters in group A, to obtain the RAM address, change the high-order bit A of the parameter
address to 4. For example, the communication RAM address of A0-05 is 0x4005.

-14-
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e For parameters in group B, to obtain the RAM address, change the high-order bit B of the parameter

address to 5. For example, the communication RAM address of B0-05 is 0x5005.

e For parameters in group C, to obtain the RAM address, change the high-order bit C of the parameter

address to 6. For example, the communication RAM address of C0-05 is 0x6005.

Parameter Group

Conversion Rule of Object Dictionary Index

Write to EEPROM/RAM

Index

Sub-index

Group FO to FF (read

and write)

Write to EEPROM

High-order 16 bits: add 0x2000 (0x20F0-0x20FF)

For example, the index of F4-12 is 0x20F4.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of F4-12 is 0x0D.

Write to RAM

High-order 16 bits: convert the high-order bit F
to 0 and then add 0x2000 (0x2000-0x200F)

For example, the index of F4-12 is 0x2004.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of F4-12 is 0x0D.

Group A0 to AF (read

and write)

Write to EEPROM

High-order 16 bits: add 0x2000 (0x20A0-0x20AF)

For example, the index of A0-05 is 0x20A0.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of A0-05 is 0x06.

Write to RAM

High-order 16 bits: convert the high-order bit A
to 4 and then add 0x2000 (0x2040-0x204F)

For example, the index of A0-05 is 0x2040.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of A0-05 is 0x06.

Group BO to BF (read

and write)

Write to EEPROM

High-order 16 bits: add 0x2000 (0x20B0-0x20BF)

For example, the index of B4-12 is 0x20B4.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of B4-12 is 0x0D.

Write to RAM

High-order 16 bits: convert the high-order bit B
to 5 and then add 0x2000 (0x2050-0x205F)

For example, the index of B4-12 is 0x2054.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of B4-12 is 0x0D.

Group CO to CF (read

and write)

Write to EEPROM

High-order 16 bits: add 0x2000 (0x20C0-0x20CF)

For example, the index of C4-12 is 0x20C4.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of C4-12 is 0x0D.

Write to RAM

High-order 16 bits: convert the high-order bit C
to 6 and then add 0x2000 (0x2060-0x206F)

For example, the index of C4-12 is 0x2064.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of C4-12 is 0x0D.

Group HO to H8 (group
H1 and H2 can be read
and written, and the
other groups can only
be read)

Write to EEPROM

High-order 16 bits: convert the high-order bit H
to 8 and then add 0x2000 (0x2080-0x2088)

For example, the index of H1-12 is 0x2081.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of H1-12 is 0x0D.
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Conversion Rule of Object Dictionary Index

Parameter Group

Write to EEPROM/RAM

Index

Sub-index

Group LO to LD (display

parameter group, read- | -

only)

High-order 16 bits: convert the high-order bit L
to 9 and then add 0x2000 (0x2090-0x209D)

For example, the index of L0-12 is 0x2090.

Low-order 16 bits: Convert the decimal
number to a hexadecimal value and then add
1.

For example, the sub-index of L0-12 is 0xOD.

Group U0 to UF (read-
only)

High-order 16 bits: convert the high-order bit U
to 7 and then add 0x2000 (0x2070-0x207F)

For example, the index of U0-12 is 0x2070.

Low-order 16 bits: Convert the decimal

number to a hexadecimal value and then add

For example, the sub-index of U0-12 is 0x0OD.

o Ifa parameter is written to the EEPROM, the parameter value will be retained after a power failure. If a
parameter is written to the RAM, the parameter value will not be retained after a power failure.

o Only EEPROM addresses can be written to parameters mapped by FE group. CANopen protocol parameters can
be configured according to the object dictionary provided in the EDS file. The written EEPROM addresses will be

automatically converted to RAM mappings.

Note the following:

e Group FF: The parameters can neither be read or written.

e Parametersin groups U0 and U2 are read-only; parameters in group U3 can be read and modified.
e 1000H, 2000H to 2004H, and 3000H are Modbus-specific communication addresses.

1.3

Modbus-specific Parameter Communication Addresses

Table 1-1 Modbus-specific Parameter Communication Addresses

Parameter Address Description Parameter Address Description
1000H Communication reference 1010H PID reference
(decimal)
-10000 to 10000
1001H Operating frequency 1011H PID feedback
1002H Bus voltage 1012H PLC process
1003H Output voltage 1013H Pulse input frequency (unit: 0.01
kHz)
1004H Output current 1014H Feedback speed (unit: 0.1 Hz)
1005H Output power 1015H Remaining running time
1006H Output torque 1016H Al voltage before calibration
1007H Running speed 1017H Al2 voltage before calibration
1008H Dl input indication 1018H Al3 voltage before calibration
1009H DO output indication 1019H Linear speed
100AH All voltage 101AH Current power-on time
100BH Al2 voltage 101BH Current operating time
100CH Al3 voltage 101CH Pulse input frequency (unit: 1 Hz)
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Parameter Address Description Parameter Address Description
100DH Counting value input 101DH Value set through communication
100EH Length value input 101EH Actual feedback speed
100FH 101FH Display of main frequency X
- 1020H Display of auxiliary frequency Y
Table 1-2 Description of Modbus-specific parameter addresses
Parameter Address Description
Frequency 1 set 1000H Communication setpoint (decimal)
through -10000 to 10000
communication
The communication setpoint is a percentage of a value. The value 10000 corresponds to 100.00%,
and -10000 corresponds to -100.00%.
The communication setpoint applies when the source of the frequency, torque upper limit, V/f
separation voltage, PID reference, and PID feedback is set through communication.
The frequency dimension data is the percentage of FO-10 (maximum frequency). The torque
dimension data is the percentage of F2-10 or A2-48 (torque upper limit digital setting,
corresponding to motor 1 and motor 2, respectively).
Frequency 2 set 7310H The unit of the written data is Hz. The decimal place is determined by F0-22. For example, when
through F0-22 is set to 2, the decimal number 1000 means that the frequency reference is 10.00 Hz.
communication
Control command 7311H 0: Stop according to the stop mode set by F6-10
input to AC drive 1 1: Forward run
(write-only)
2: Reverse run
3: Forward jog
4: Reverse jog
5: Coast to stop
6: Stop according to the stop mode specified by F6-10
7: Reset upon fault
Control command 2000H 1: Forward run
input to AC drive 2 2: Reverse run
(write-only)
3: Forward jog
4: Reverse jog
5: Coast to stop
6: Stop according to the stop mode specified by F6-10
7: Reset upon fault
Read AC drive state 1 | 3000H 1: Forward run

N

: Reverse run
3: Stop

4: Motor parameter auto-tuning

o

: Fault
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Parameter Address

Description

Read AC drive state 2 | 7044H

Bit 0: Running state

Bit 1: Running direction (forward/reverse)

Bit 2: Whether a fault occurs

Bit 3: Whether output frequency reaches the frequency reference
Bit 4: Normal communication flag

Bit 5 to bit 7: Reserved

Bit 8 to bit 15: Fault code

Password verification | 1FOOH

upon parameter lock

If the value returned is the actual password, it indicates the password passes the verification. If

password protection is not applied (FP-00 = 0), the returned value is 0000H.

Parameter 1FO1H 1: Restore default setting

initialization 4: Restore user backup parameters
501: Back up current user parameters

DO control 2001H Bit 0: DO1 output control Bit 5: VDO1
Bit 1: DO2 output control Bit 6: VDO2
Bit 2: Relay 1 output control Bit 7: VDO3
Bit 3: Relay 2 output control Bit 8: VDO4
Bit 4: FMR output control Bit 9: VDO5

AO1 control (write- 2002H

only)

0 to TFFF represent 0% to 100%.

AO02 control (write- 2003H

only)

0 to 7FFF represent 0% to 100%.

Pulse output control | 2004H

(write-only)

0 to TFFF represent 0% to 100%.
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Parameter Address

Description

AC drive fault

description

8000H

2: Overcurrent

5: Overvoltage

8: Pre-charge power fault
9: Undervoltage

10: AC drive overload

11: Motor overload

12: Input phase loss

13: Output phase loss

14: Overheat

15: External fault

17: Pre-charge circuit error
18: Current sampling error
19: Motor parameter auto-tuning error
20: Encoder/PG card error

(To be continued)
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Parameter Address

Description

AC drive fault

description

8000H

(Continued)

21

22:

23:

26:

27:

28:

29:

30:

31

32:

40:

42:

43:

45:

47.

51:

55:

56:

5T:

58:

59:

61:

62:

63:

82:

85:

93:

94

15

16!

16

: EEPROM fault

Encoder card not activated
Output shorted to ground
Cumulative running time reach
User-defined fault

User-defined warning
Cumulative power-on time reach
Output load loss

PID feedback loss during operation
Parameter error

Pulse-by-pulse current limit fault
Excessive speed deviation

Motor overspeed

Motor over-temperature

STO fault

Pole position auto-tuning error
Master-slave control fault
Self-check fault 1

Self-check fault 2

Self-check fault 3

Self-check fault 4

Braking overload

Braking transistor fault

External alarm

Pre-charge contactor fault

Time sequence fault

Motor control error 1

: Motor control error 2

9: Automatic fault reset

0: Modbus timeout

1: CANopen fault

162: CANlink fault

164: Expansion card fault

174: Input error protection




List of Communication Protocols

2 List of Communication Protocols

The MD520 series AC drive supports eight communication protocols with external communication ex-

pansion modules installed. For details, see the following table.

Supported Protocol Communication Hardware
Modbus RTU, Modbus ASCII MD38TX1 communication expansion card
Modbus TCP MD500-EM1 communication expansion card
CANlink MD38CAN1 communication expansion card
CANopen MD38CAN1 communication expansion card
PROFINET MD500-PN1 and MD500-PN2 communication expansion cards
PROFIBUS DP MD38DP2 and MD-SI-DP2 communication expansion cards
EtherCAT MD500-ECAT communication expansion card
EtherNet/IP MD500-EN1 communication expansion card
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3

3.1

3.2

Modbus Communication (MD38TX1)

Overview

With the RS485 communication interface, the MD520 series AC drive connects as a communication
slave to the PC/PLC control network with a single master and multiple slaves. You can carry out
centralized control by using a PC or PLC. Through the RS485 communication protocol, you can also set
the running commands, modify or read parameters, and read the operating status and fault
information of the drive.

The drive supports the Modbus RTU and Modbus ASCII slave communication protocol. These protocols
define the content and format of messages transmitted during serial communication. If the slave
encounters an error upon receiving a message or fails to complete the action required by the master, it
responds with a fault message to the master.

Interface and Networking

In a network with a single master and multiple slaves, one of the devices works as the communication
master (typically a host controller, PLC, or HMI), and the other devices work as communication slaves.
The master establishes communication with the slave to perform read or write operations on slave
parameters, and the slave responds to queries or operations from the master. At the same moment,
only one device can transmit data and the other can only receive data.

Each communication slave has a unique slave address, which ranges from 1 to 247. 0 indicates the
broadcast address.

Communication port

The MD38TX1 communication expansion card can provide the RS485 interface for the MD520 to
implement Modbus communication. The isolation scheme is adopted and the electrical parameters
conform to international standards. You can use the card as required to control operation and
parameter settings of the AC drive through the remote serial interface. See the following figure.

®

S1

21
B
ON

J1

485+ | 485- |CGND

Figure 3-1 Front interface layout of the MD38TX1 card



Modbus Communication (MD38TX1)

~
O O

T
L

Figure 3-2 Bottom interface layout of the MD38TX1 card

Note

In “Figure 3-1 Front interface layout of the MD38TX1 card” on page 22, the gray block in the S1 terminal corre-
sponds to the white bulging block in the product appearance diagram.

Table 3-1 Descriptions of MD38TX1 card terminals

Terminal Mark Terminal Name Function Description Layout

485+ RS485 communication signal | RS485 communication input

(+) terminal with the isolation function
n 485 RS485 communication signal RS48§ com'munice'ltion i.nput . 485+ | 485 | CGND

() terminal with the isolation function
Reference ground of RS485

CGND S Isolated power supply
communication signal

Table 3-2 Descriptions of the MD38TX1 card jumper

Terminal Mark Terminal Name Function Description Jumper/DIP Switch Position
The termination resistor is E E
DIP switch of the RS485 connected. ON
S1 communication termination
resistor The termination resistor is B B
not connected. ON

Note
The MD38TX1 expansion card is connected through the DIP switch.

The DIP switch is set from the top view with main terminal block at the bottom. The DIP switch is subject to the silk-
screen on the board.

Communication networking

1. RS485 bus topology
The RS485 bus topology is shown in the following figure. It is recommended to use shielded twisted

pairs as the RS485 bus and use twisted pair cables to connect 485+ and 485-. Install a termination
resistor with the resistance of 120 Q at both ends of the bus to prevent signal reflection. Connect the
reference grounds of RS485 signals for all nodes together. A maximum of 128 nodes is supported and
the distance between the node and the RS485 bus must be shorter than 3 m.
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RS485 bus
485+ [
485- \ [ N\
/ CGND |\ [ \ / N\
[ Vi \ 7 \ [ | |
[ [ [ V V /
485+ 4?5- CGND
1200 e o o
Termination
resistor
Master

MD520 AC drive
slave 1

MD520 AC drive
slave N

Figure 3-3 RS485 bus topology

2. Multi-node connection mode
When the number of nodes is large, the RS485 bus must be daisy-chained. If a branch line is needed,

the length of the branch cable should be less than 3 m and as short as possible. Star connection is
strictly prohibited. The following figures show the common bus topology.

N N
Recommended [ /[
B /E RS485 bus
Master Slave 1 Slave 2 Slave 3 Slave N
Figure 3-4 Daisy-type topology
Recommended[] |/ RS485 bus
3m 3m 3m
Master Slave 1 Slave 2 Slave 3 Slave N

Figure 3-5 Branch topology

It is recommended that the branch not exceed 3 m.
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Not,
recommended b

Slave 1 Slave 4
Slave 2 Master Slave 5
Slave 3 Slave 6

Figure 3-6 Star-type topology (prohibited)

3. Terminal wiring
e Terminal wiring for nodes with CGND
The RS485 bus has three cables, which are used to connect to the 485+, 485-, and CGND terminals
of the MD38TX1 expansion card respectively. Check that the RS485 bus on site contains three
cables and the wiring terminals are connected correctly. For use of shielded cables, connect the
shield to the CGND terminal. Do not connect the shield to any other part (including enclosure on
site and the grounding terminal of the device) except the CGND terminal.

Due to cable attenuation, use AGW26 or thicker cables if the connection length is longer than 3 m.
Twisted pair cables are always recommended for connecting 485+ and 485-.

485+ | 485+ \
o) Py ‘
@ \ ® |
%o [— | & /
& | 485- < o [485-
3 2
a Multi-core o Shielded twisted pair
@ | unshielded cable P

| CGND | CGND

Recommended cable 1: Multi-conductor twisted pair cables. Connect the twisted pair cable to

485+ and 485-, and twist the remaining pairs together to connect CGND.
Recommended cable 2: Shielded twisted pair cables. Connect the twisted pair cable to 485+

and 485- and connect the shield to CGND.
In cases where the shielded cable is used as the connecting cable, connect the shield only to

CGND.

e Terminal wiring for nodes without CGND
For nodes without CGND, do not connect CGND or the shield to the PE terminal of the node

directly. Do as follows:
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| 485+
>
[ 485-

Shield layer unconnected

dpOoU G8YSY

9pOuU G8%SY

485
|
s RO

CGND unconnected

Method 1: Check whether another port on this node shares a common reference ground with
the RS485 circuit. If yes, connect the CGND cable (the shield) of the bus directly to the pin.
Method 2: Find the reference ground of the RS485 circuit on the node board and connect the
drain wire to CGND or the shield.

Method 3: If the reference ground of the RS485 circuit cannot be found, keep the CGND cable
or the shield unconnected and use an extra grounding cable to connect this node to the PE

terminal of other nodes.

Transmission distance

3.3

3.4

The following table lists the maximum number of nodes and transmission distance supported by the

standard RS485 circuit at different transmission rates.

Table 3-3 Maximum number of nodes and transmission distance

Transmission Distance (m) Rate (kbps) Number of Nodes Cable Specification
100 115.2 128 26AWG
1000 19.2 128 26AWG

Communication Transmission Mode

In an RS485 communication network, data is transmitted in the asynchronous serial and half-duplex
transmission mode. Data is sent frame by frame in the message format specified by the Modbus RTU
protocol. The idle time longer than 3.5-byte transmission time marks the start of a new communication

frame.

Master transmission 1 Slave response 1 Master transmission 2 Slave response 2

*)[XHWUWUUJUWUWW: - MMXXUWW:XXWXUWW

\ K—Datatrame | F—Data frame \
Longer than 2-byte Longer than 2-byte
‘transmwssmn time transmission time ‘ |

The built-in communication protocol of the AC drive is the Modbus RTU slave communication protocol,
which allows the AC drive to respond to the query command from the master or execute the action
according to query command from the master and respond with communication data.

A master can be a PC, an industrial control device, or a PLC, etc. The master can separately
communicate with a slave or issue broadcast information to all slaves. When the master sends a query
command to a single slave, the slave needs to return a response frame. For a broadcast message sent

by the master, the slaves do not need to return a response to the master.

Communication Data Frame Structure

The following figure shows the communication data format of the Modbus RTU protocol. The AC drive
supports reading or writing only of word type parameters, and does not support reading or writing of
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bytes or bits. The read operation command is 0x03, the write operation command is 0x06, and the
multi-data write operation command is 0x10.

>3.5Bytes 1BytelByte

2 Bytes 2Bytes 2 Bytes
[ ¥ e Y et | G —
Masterread ~~ "~ T "~

command frame

Target Parameter address
Idle (Header) station | command|
address

L

Number of
H—L p
0x03

(n)

A
CRC check

In theory, the host controller can read or write a maximum of 12 consecutive parameters. However,
these parameters must be in the same group. Otherwise, a response error occurs.

>3.5bytes 1byte 1bytelbyte

(2n) bytes 2 bytes
v T ks )
ine response Target | Readi Number -
Readlng reSpOnse Idle (frame header) station coerrellm‘gﬁd olf]gtaetsa Pa}r_‘amiter CRESUE Idle |
frameofslave 77 address| 0x03 | oy o
‘ A
CRCcalculation — — — — — — — — — !
>3.5bytes lbyte 1byte 2bytes 2bytes 2bytes
T T 4 Y )
Writingcommand Target | Writing | p [
Idle (frame header) & arameter address Parameter CRC sum dl
frameof master scdress | e L Rt e
L J
CRCcalculation — — — — — — — — — — — A
>35bytes lbyte 1byte 2bytes 2bytes 2bytes
R R I \( N[ )
ertlng response Idle (frame header) ;2';%5:1 Writingd Parameter address Parameter CRC sum dle :
frame of slave address | oxoe HeeL Ho-L L—H |
,,,,,,,, : -
_ A
CRCcalculation — — — — — — — — — — —
>3.5Byte 1Byte1Byte 2Byte 2Byte 1Byte (2n)Byte 2Byte
Multiple parameter” — — — — E—
ey T t | Multi-para. ber of | Number of
ertlng Command Idle (frame header) stzrﬂgoen CDW;""‘:’Eé‘: Paraﬁfi?-ress Ff;laur;nm:treors d;{g beyrt:s Pa'r-‘alr-\_eLter CEC-Sl:‘m Idle |
frameof master address | “01 () (2n) o
. )
CRCcalculation — — — — — — — — A
A maximum of 12 consecutive parameters can be read or written.
>3.5Byte  1Byte 1Byte 2Byte 2Byte 2Byte
. « ~ X DU "
Multiple parameter- = —— - — -~ Target |Muttipara. | Parameter | Numberof | .o i -
writing response dle(rame header) | staton | wrig, | - address parameters oy | e
frameofslave ~ ——————— - . -

v A
CRC calculation

an error frame will be returned.

Note

If the slave detects a communication frame error or a reading/writing failure caused by other reasons,

No response is returned for CRC check error.
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The command for a reading error responded by the slave is 0x83. The command for a writing error
responded by the slave is 0x86. The command for a multi-data write error responded by the slave is

0x90.

Slave read response
error frame

Slave write response
error frame

Slave multi-data
write response error
frame

>35Byte  1Byte 1Byte 1Byte  2Byte
,,,,,,,,,,,,
Target CRC B
Idle (Header) station 0x83 Error checksum Idle ‘
77777777 address ype L-—H o J
- A
CRC calculation — — — — — —
>3.5Byte  1Byte 1Byte 1Byte  2Byte
(—/ﬁ (—H (—H K_Hf—/ﬁ Error type:
,,,,,,,,,,,, 01: Command code error
Target Error CRC | | 02: Address error
Idle (Header) station | 0x86 | checksum | Idle | 03: Data error
address P L----H | B 04: Command cannot be
77777777777 processed
A
CRC calculation — — — — — — =
>3.5Byte  1Byte 1Byte 2Byte = 2Byte
,,,,,,,,,,,
Target CRC B
Idle (Header) station | 0x90 E;:)Oer checksum Idle ‘
7777777 address L----H o J
A

CRC calculation — — — — — — —

Table 3-4 Data frame fields

Frame Header (START)

Longer than the time for transmitting 3.5 bytes

Slave Address (ADR)

Communication address range: 1 to 247

Command Code (CMD)

03: Read a slave parameter; 06: Write a slave parameter; 10: Write multiple slave
parameters

Parameter Address (H)

Internal parameter address of the drive are in hexadecimal format, which are

Parameter Address (L)

divided into parameter type and non-parameter type (such as running status
parameters and running commands). See the address definition for details.

Low-order bytes follow high-order bytes during transmission.

Number of Parameters (H)

Number of parameters read in this frame. 1 indicates that one parameter is read.

Number of Parameters (L)

Low-order bytes follow high-order bytes during transmission.

Number of Data Bytes

Data length, which is twice the number of parameters

Data (H)

Response data or data to be written. Low-order bytes follow high-order bytes

Data (L)

during transmission.

CRC Low-Order Bit

Detection value: CRC16 check value. High-order bytes follow low-order bytes

CRC High-Order Bit

during transmission.

For details about the calculation method, see the description of CRC in this
section.

END

Time for transmitting 3.5 bytes

CRC check:

The cyclical redundancy check (CRC) adopts the RTU frame format. A Modbus message includes a CRC-
based error check field. The CRC field checks the content of the entire message. The CRC field is two
bytes, containing a 16-bit binary value. It is added to the message after being calculated by the
transmission device. The reception device recalculates a CRC value in the message, and compares the
calculated value with the CRC value in the received CRC field. If the two CRC values are different,

transmission errors occur.
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The CRC is first stored to OxFFFF. Then a procedure is invoked to process the consecutive 8-bit byte in
the message and the value in the register. Only the 8-bit data in each byte is valid for the CRC. The start
bit, stop bit and the parity bit do not apply to the CRC.

During generation of CRC, each 8-bit byte is in exclusive or (XOR) with the content in the register. The
result is shifted to the least significant bit (LSB), and 0 is filled in the most significant bit (MSB) position.
The LSB is extracted and examined. If the LSB is 1, the register then performs XOR with a preset value.
If the LSB is 0, no XOR is performed. This process is repeated eight times. After the last (eighth) time,
the next 8-bit byte is in XOR with the register's current value, and the process repeats for eight more
shifts as described above. The final value of the register is the CRC value after all the bytes in the
message have been applied.

The CRC is added to a message from the low-order byte to the high-order byte. A simple function for
the CRC is as follows:

unsigned int crc_chk_value (unsigned char *data_value,unsigned char length)
{
unsigned int crc_value=0xFFFF;
inti;
while (length——)
{
crc_valueM="data_value++;

for (i=0;i<8;i++)

{
if (crc_value&0x0001)
{
crc_value= (crc_value>>1) "0xa001;
}
else
{
crc_value=crc_value>>1,;
}
}
}
return (crc_value);

}

Definition of communication parameter addresses:

The parameters can be read and written (except those which cannot be changed because they are only
for factory use or monitoring).
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3.5

Related Parameters

Table 3-5 Parameters related to Modbus communication

Parame
ter
Code

Parameter Name

Default

Value Range

Description

FD-00

Baud rate

5005

Ones: Modbus

o

300 bps

—

1600 bps

N

1200 bps

w

: 2400 bps

4: 4800 bps

o

19600 bps

(2]

: 19200 bps

—~

: 38400 bps

8: 57600 bps

9: 115200 bps

Tens: Reserved
Hundreds: Reserved

Thousands: CANlink/CANopen
baud rate

0: 20 kbps

1: 50 kbps

N

:100 kbps

w

: 125 kbps

4:250 kbps

w

1500 kbps

(2]

:1 Mbps

This parameter defines the speed of data transmitted between the
host controller and the AC drive. The higher the baud rate, the faster

the communication speed.

Note that the baud rate of the host controller must be the same as

that of the AC drive. Otherwise, communication will fail.

FD-01

Modbus data

format

o

: No check (8-N-2)

—

: Even parity check (8-E-1)

N

: 0dd parity check (8-0-1)

w

: No check (8-N-1)

4: No check (7-N-2)

wu

: Even parity check (7-E-1)

(o]

: 0dd parity check (7-0-1)

=

:No check (7-N-1)

This parameter defines the format of Modbus data transmitted
between the host controller and AC drive. Note that the data format
of the host controller must be the same as that of the AC drive.

Otherwise, communication fails.
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Parame
ter
Code

Parameter Name

Default

Value Range

Description

FD-02

Local address

1to 247

The local address must be unique in the range of 1 to 247, which is
the basis for point-to-point communication between the AC drive

and host controller.

Note: This parameter is used to set the station alias when EtherCAT
communication with the communication card version other than
V125 (U0-67) applies. When EtherCAT communication with the
communication card version V125 applies, the parameter cannot be

used to set the station alias.

FD-03

Modbus response

delay

0 ms to 20 ms (valid for
Modbus)

This parameter defines the interval from the end of data reception by

the AC drive to the start of data transmission to the host controller.

If the response delay is shorter than the drive processing time, the
drive processing time prevails. That is, after the drive finishes data

processing, it sends data to the host controller.

If the response delay is longer than the system processing time, the
AC drive will send data to the host controller only after the system

finishes data processing and the response delay expires.

FD-04

Communication

timeout time

0.0 (invalid)

0.1s to 60.0s

When it is set to 0.0s, the Modbus communication timeout time is
invalid. Generally, set it to 0.0s. This parameter is used to monitor

communication status in a system with continuous communication.

When it is set to an effective value, if the time interval between the
current communication and the next communication exceeds Fd-04
(Modbus communication interruption detection time), the system

reports a communication fault (E160.1).

3.6

3.6.1

Software acquisition and hardware connection

Communication Configuration

Configuration for RS485 Communication Between AC Drive and H5U

1. Log in to Inovance website www.inovance.com and download the H5U programming software.
2. Connect 485+ and 485- on the H5U to 485+ and 485- on the drive, as shown in the following figure.

H5U

485+ 485+
485- 485-

8 8 MD520
GND GND

Figure 3-7 Connecting communication interfaces

Master and slave configuration

1. Open AutoShop, click New Project, check that Series and models is H5U, and click OK to enter the

programming interface.
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2. Click com in the left pane to go to the PLC configuration interface, select the protocol and data
format, and click OK.

lect MODBS-RTU master

Newe ¥ Select 8-N-2

=) COM

3. Click &) com , then click Add Modbus Config and OK. ' &2 como Modbus Cenfig  is displayed. Double-

click #2 como Modbus canfig , and click Add on the displayed interface.
You can perform operations on a variable of the AC drive each time you click Add.

4. Write operation: After clicking Add, select the Slave NO. and Trigger Mode (typically Cycle).

HO. Hame | Slave WO, | Trigger Mode | Trigger Conditions Function Code Slave addr... | Guantity Mapped Addr. Kepeat Hum
1 slave i Cycle(ms) . 1000 Write Register(lﬁ) 1000 i .. jila) i

As shown in the preceding figure, Slave NO. is 1, indicating that the operation will be performed on
slave 1. Set Trigger Mode to Cycle and Function Code to Write Register; otherwise, the write
operation will fail. The internal variables of the AC drive are all 16-bit data. Set Quantity to 1. If
Quantity is set to 2, the write operation will fail.

5. Read operation: After clicking Add, select the Slave NO. and Trigger Mode (typically Cycle).

HO. | Hame | Slave HO. | Trigzer Mode | Trizger Conditions Function Code Slave addr. .. | Quantity Mapped Addr. Eepeat Hum
1 [ slave 1 Cyelelms) .. 1000 Write Regizter(16) 1000 1 .. 10 1

2 | slave 1 Cyclelms) .. 1000 Write Register(16) 2000 1 .. 12

3 | slave 1 Cyclelms) .. 1000 Bead Rezister (03] 7002 1 .. D300 1

4 | slave 1 Cyelelms) .. 1000 Read Rezizter(03) 7003 1 D302 1

As shown in the preceding figure, Slave NO. is 1, indicating that the operation will be performed on
slave 1. Set Trigger Mode to Cycle and Function Code to Read Register; otherwise, the read
operation will fail. The internal variables of the AC drive are all 16-bit data. Set Quantity to 1. If
Quantity is set to 2, the read operation will fail.

After the read and write operation settings, click OK to return to the programming interface.

Instances

1. Write the frequency (F0-03 is set to 9).
Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and then write the
integer to 1000H.

The following figure shows the configuration and the program.

Function Code Slave address (H) Quantity Mapped Address Repeat Number
Write Register (16) 1000 1 . 0 1
Network 1
M3000
DEMUL 1208 E100.0 D108 ]
Axis 1-HMI input value
TINT D108 10 ]
< 10 K10000 H > D10 k-10000 H omv 10 7} ]
Network 1 Axis-Write frequency
M3000
—— — mv 4 0 ]
Prog Axis 1-1000H
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4.

Assign a value to the D component corresponding to the station address 2000H to control forward
running, reverse running, and stop of the AC drive through communication. Definitions of 2000H are
as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog in reverse
direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Ouantity Mapped Addr.
Write Register(16) 2000 1 .. Iz
I MoV K1 oz ]
Axiz 1 control

word

The PLC soft component address corresponding to 2000H is D2. Therefore, to control the AC drive to
run in forward direction through communication, write 1 to D2. Similarly, to control the AC drive to
decelerate to stop, set D2 to 6.

. Read the bus voltage.

Based on the conversion rule, convert the bus voltage U0-02 to 7002 (convert U in the high-order 2
bits to 7, and convert the low-order 2 bits to a hexadecimal equivalent). The actual bus voltage is the
read bus voltage (a) divided by 10. According to the communication configuration, the D component
address of the bus voltage is D300. Convert D300 to a floating-point number and then divide this
value by 10.

The following figure shows the configuration and the program.

Function Code Slave address (H) Quantity Mapped Address
Read Register (03) ?002 l . D300
DFLT D300 D350 ]
Axis 1-Read the
value of U0-02
—{ DEII¥ D550 E10 ns00 ]

Actual bus voltage

Read the output voltage.

Convert the output voltage U0-03 to 7003 based on the conversion rule. The read value is the actual
output voltage. According to the communication configuration, you only need to move the value of
D302 to another D component (or not).

The following figure shows the configuration and the program.

Function Code Slave addr... | Guantity Mapped Addr.
Read Register(03) 7003 1 .. 1302
1 mwv a0z 502 ]
dacis 1 read faris 1 astusl

D03 ralue sutput voltage

. Read the output current.

Convert the output current address U0-04 to 7004 based on the conversion rule. The actual output
current is the read output current divided by 100.

The following figure shows the configuration and the program.
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Function Code Slave addr. .. | Quantity Mapped Addr.
Read Register(03) 7004 1 .. 1304
DFLT T304 1354 :l
Axiz 1 read
U014 value
DIELTY 1354 Ei00 TE04 :l
Axis 1 actual

output current

6. Read the AC drive state.
Read 3000H to directly obtain the current state of the AC drive (0001: Forward running; 0002: Reverse
running; 0003: Stopped; 0004: Motor parameter auto-tuning; 0005: Fault).

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Quantity Mapped Addr.
Read Rezister(03) 3000 1 .. D308
-[ Mov D308 D356 ]

7. Read the DI state.
According to the conversion rule, convert the DI state U0-07 to 7007. Convert the read value into a
binary value. The LSB indicates DI1, the second bit indicates DI2, and so on.

Function Code Slave addr. .. | Guantity Mapped Addr.
Read Register(D3) TOOT 1 .. 0310
— Moy 0310 1360 ]
II =tatus

8. Read the fault code.
Convert the fault code U0-62 to 703E and convert the fault subcode U0-45 to 702D based on the
conversion rule.

The following figure shows the configuration and the program.

Function Code Slave address (H) Quantity |Master Buffer Area Address

Read Register (03) T03E 1 D312
Read Register (03) 702D 1 D314
mv D312 D362 ]

Fault code

Moy D314 D364 ]

Fault sub—code

Common faults and solutions

The must-dos are listed as follows:

1. Check whether other pins instead of 485+ and 485- are connected.

2. Check whether the communication rate defined by FD-00 of the MD520 is consistent with that of the
host controller.

3. Check whether the data format defined by FD-01 of the MD520 is consistent with that of the host
controller.

4. Check whether the communication address defined by FD-02 (local address) of each device is unique
to avoid conflicts caused by duplicated local addresses.
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Table 3-6 Common faults and solutions

Problem Solution

Failure to write frequency 1 Check F0-03 to confirm that the address in the configuration table is correct.

When F0-03 is 0, the address is the address of FO-08; when F0-03 is 9, the address
is 1000H or 7310H.

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.

Failure to start the AC drive 1 Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2: Communication).

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.

Unstabl ti
nstable connection 1 Check that wiring on the PLC end is reliable.

2 Check that wiring on the AC drive end is reliable.
3 Check that the signal cables are far away from the power cable.

Incorrect read value ) . .
1 Check that the configuration address is correct.

2 Check whether the program performs data conversion.
3 Make sure that the D component is not occupied.

3.6.2 Configuration for RS485 Communication Between AC Drive and AM600
The following section describes how to configure the AM600 series PLC to control the AC drive to run
forward or reversely.

Hardware connection

Interfaces:

e The AM600 provides two RS485 ports. The two RS485 channels share the same DB9 interface. For
details, see the following figure.

RS485 port on CPU module Pin Channel |Assignment Function
_ | Negative signal of the RS485 differential
R 1 RS485 pair of COMO
{ )]
nEmmseer @ 2 como RS485+ Positive signal of the RS485 differential
1 (o~ -F D (G | (RS485] pair of COMO
2 |o & ’) N —
7 | =i+
3o 8 ; L 5 GNDO Power ground of COMO
4 |o i il e
5 Lo d - E' :
e g _ | Negative signal of the RS485
6 RS485 differential pair of COM1
[ ; 9 comi RS485+ | Positive signal of the RS485 differential
: — 1 (RS485) pair of COM1
d o] (5
= = 3 GND1 Power ground of COM1

e The MD520 supports one RS485 port, which is located on the MD38TX1 communication card, as
shown in the following figure.
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J2

Hardware connection procedure:

1. Take COML1 as an example. Connect one end of the network cable to CN1 of the AM600 through the
DB9 terminal. Strip the other end of the cable, connect the RS485+, RS485-, and GND wires to the
485+, 485-, and GND terminals of the AC drive, respectively, as shown in the following figure.

485+ 485+
AM600 485- 485- MD520
GND GND

2. Insert the termination resistor jumper cap J3 on the expansion card to the right.

Configuration on the drive side

Set the following parameters on the AC drive. Set F0-02 to 2 (set the command source to
communication), and set F0-03 to 9 (set the main frequency source to communication).

Ones place of FD-00=5
FD-01=0

FD-03=2

FD-04=0.0

Record the address of FD-02, which is the station number of the AC drive.

Configuration on the PLC side

1. Connect the PC and PLC through a network cable or USB, open InoProShop, and create a new
project.
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File Edit View Project Buld Online Debug Tools Window Help

BEdl& 1 R =R R =

Devices - 3 % o] startPage x

Basic Operations
19 New Fru]ect”/

& Open Project...
(@ open Project From PLC...

Recent Projects

& MD800

2. Click Standard Project, change the project name and location, and click OK.

Categories:  Device Language

-
@ ACB01-022100R0 [Stuctured Text (57 v

ACB020222400R0
Ubraries

ACBI0-0122400R0 Device
ACB11-0031-U0RD

A0 CUsOOTC
AM401-CPUI60STR/TN

Aoz o8I
AM402-CPU1608TP/TN

03 0T

oo croscoere
o

Pty

s

CO0ESYS Sooten TE V3

Co0ESYs S b RTE V3364
00ESS Stttk W3

006 Sttt Wi V3364
ovnce Wedows RTE 64
P

ERREERREEREEREEERE

L supports WODBIS-TCP
n swports «

name:  [Program =~ ]
Location:  [D:101_MD300\06_AutaShopUinaProshap -]

3. Select AM600-CPU1608TP/TN, select Structured Text (ST) from the Language drop-down list, and
click OK.

2

Categories:  Device Language

-
ACB01-022100R0 [Stuctured Text (57) v

Acsozazzz om0
Acsiaizz0mo Do
ettt

Aa0r CUsOTTC

AM401-CPUI60STP/TN

prlchysiposdti

AM402-CPU1608TP/TN

s 0T

ficoo o scoere

6 10-CPU1608TP

Ubraries

&
=

‘CODESYS Softotion RTE V3
'CODESYS Softmoton RTE V3 x64
‘CODESYS Softoton Win V3
‘CODESYS Softthoton Win V3 x64
Inovance_Windows RTE_X64
Pitchorive

EREEELEEREEREEERE

name:  [Progam =~ ]
Location: ~ [D:101_MD300\06_AutaShop UinaProshap -]

4. Click LocalBus Config, and click the CPU module. In hardware connection, the RS485 cable of the
COMO is connected to the RS485 terminal of the MD520. Therefore, select the Modbus master station
of the serial port 0.

Devies SU80%] | ardare Configuration x
=8 ros0rest *| LocalBus
= Devie (aM600-CPUISOSTP/TN)

i Delete $5)Undo [c} Redo || @ Zoom In @ Zoom Out 80 - %

[F=e:
==

[JCANLink Sleve

otozel

ol

!Iﬂmrsw"wv - [ModbusTCP Yester [JNadhusTCP Slave  [Jlelsec Yaster
5] PLCc_PRG (PRG)
- | JEtherCAT
= (8 rask configraton [JEtherCaT Vaster
= & manask | #EtherNet /TP
8 e [JEtherNet/IP Naster []EtherNed(IP Slave
D resources it

P T———
[
1 400EUS_COMD DodueMester)

5. Click MODBUS_COMO in the left pane, and set the baud rate, parity, and stop bit according to the
settings of FD-01.
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Sl Port Confiurstion Vodbus astr Configuraten

Time between Frames(ms) |5
Baudrste =)

Information party
Datasits

stopsits z

6. Double-click Network Configuration in the left pane. Choose Serial Port > COM 0 in the right pane,
and double-click MODBUS. A new slave is displayed on the Modbus bus in the center of the
interface. If there are multiple slaves cllck MODBUS multlple times to generate multiple slaves.

@ Hooo com ¢ Network Coniuration x etk Oavess et

Delete ]Undo [ Redo | @ Import EDS Fie s import GSD Fil. (&) Import ECT il | G, Zoom In @, Zoom Out

0

7. Double-click the new Modbus slave station and set its number, which must be same as the station
number of the AC drlve set by Fd-02. Record the value of Slave Enable Variable.

SUE K| ¥9 rerdwere Configwation | (@ MODRUSCOMO_| 3 Network Coniguation (1§ modbus_protocol X

Modbus Sav

Modbus RTU/ASCIT

Unit ID[L.247): T B ‘\
DeviceDiagnose

Timeout (ms): = = -

Information
Slave Ensble Variable:s |00

&) i sre ™~
5 Resources st
% Softhoin GeneralAxis Pl
B +iGH_SPEED_IO (High Speed 10 Mod
= B MODBUS_COMD (todbus Mester)

8. Compile the PLC program as follows: Enable the slave enable variable. Set the frequency of the AC
drive to 50 Hz. Make the PLC run for 4000 scanning cycles. During the first 2000 scanning cycles,
make the PLC control the AC drive to run in the forward direction. During the last 2000 scanning
cycles, make the PLC control the AC drive to run in the reverse direction. Make the PLC control the
AC drive to decelerate to stop. Note that the slave enable variable must be enabled.

SUENRI | ¥5 rerdvare Confiowaton | (@ MODBUS COMO_ 90 Network Confgwaton | @
=) MDS00_Test hd "ROGRAM

= @ Devce (W600-CPUIBOTP /MY

s protocol 5] PLC_PRG x

B HiGH_SPEED_1O (4ch Speed 10 Mock
= MODBUS COMO (Modbus Master)
[ modbus_protoco! (Modbus Siave)

9. Add configuration information on the Modbus Slave Communication Configuration tab.

Modbus |

| Name  No Access Type. Trigger Varabe  ReadOffiet  Lengt

Information

0] Use decmal offset

10. Configure the register in the displayed dialog box. The control word reading address of the AC drive
is 3000H, the writing address is 2000H, and the frequency address is 1000H.
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Modbus Channel Set x
Channel
Fame [Channel 01 |
r 3
hecass Type | Write Single Registsr(Functien Cods 06) v ‘
Trigger Cyolic w| Cyels Tinelns) 100
Bepeated 1
Conment

Read Register

0ffzst 000
Length(VORD) 1

Error Handling Keep Last Value
Write Register
OfEset [oxzo00 |
Length(WORD) |1 s
—

Modbus Channel Set X
Channel
Fane [Fharmel 0z |

¥

Aosess Tpe ‘ Read Holding Registers(Function Code 03) ‘ ~
Trigger Cyelic ~  Cyele Time(ns) 100
Repeatad 1 =
Conment [

Read Register

0ffzet [ox3000 ]
Length(WORD) |1 =
Error Handling Keep Last Value hd

Write Register

Offset 00000

Length(WORD) |1 &
- =

11. On the Internal I/O Mapping tab, map the variable of the PLC to the address of the AC drive.

Modbus Slave Configuration Find Filter Show all

Modbus Slave Communication Variable Mapping Charnel  Address  Type Default Value Unit  Description
e P % Chamdl02 %1 | ARRAY [0.0] OF WORD Read Holding Regiters
DeviceDiagnose EaC) Chael01 | %QW1  ARRAY [0..0] OF WORD White Sngle Register

Internal /0 Mapping L \
satis

Information

[ RESEtmapping. | Always update variables: |Enabled

¥ = Create new variable “ = Mapto edsting variable

12. Select the variable to be mapped.

Input Assistant »

Text Search Categories

Varizbles 4 Name Type Address Origin
= &} application

=-[5] pLe_PrG

@ start...
#- @@ IoConfig_Globals
#-[2) sDEement
*-{} sM3_Basic Library
#- {} 5M3_Math Libvary
#- 2 sMElement

Structured view Eilter |None v

13. Compile the program to check whether there are errors. If no error is found, log in to the PLC,
download the program, and click the Execute button to execute the program.

-39-



Modbus Communication (MD38TX1)

Be Bt gen Dokt B Onine Dby Dok Wndon tep

0L ABEI@ 0 % RBX B/ liab] 4% %%

B
Ee

© Devke iogose
= € Netwark Confguraton
¥ Locaius Confi

== ax <= BN
=0 Aeer g Sz Jmm e
= tavee o s | Pryrarems

e
oo it
- o;;.,u:m.. o wine e
[PR—
o os e
586 00) o smexr >t
E @;Tz“ o coNmuE o
o me ot
e
L [[100% o o e o
= o RN e
"3 Softoton General Axs Pod * (23 Logicoperations |
B e o e oot Ny
HORRLS_TCP ok Devi) 5 02 counes
= Ca Mt Fuctons
& 2 otarcess
= Ca vstacomerson
+ 3 oetasutnert
5 03 souon
 Expanded nstructons
» voton Control
» High Speed 1/0 Instuctions
» canopen Hoton Control
» communication
Tron oo v [ b Bx.
(BB cortisbevee mioraation o] (] Meseages Total 0 erors O warmnate) o messeaet

Lstbuidi ©0 @0

Precomsie: o/

s Golt cht

Curenter (robody)

)



Modbus TCP Communication (MD500-EM1)

4.1

4.2

Modbus TCP Communication (MD500-EM1)

Overview

Through the built-in Ethernet interface, the MD500-EM1 enables the AC drive to connect to a PC- or
PLC-controlled network as a slave. The network includes one master and multiple slaves. You can carry
out centralized control by using a PC or PLC and set the running commands, modify or read
parameters, and read the operating status and fault information of the AC drive through the
communication protocol.

The MD500-EM1 expansion card supports the Modbus TCP slave communication protocol. This
protocol defines the content and format of transmitted messages. If an error occurs when the slave
receives a message, or the slave cannot complete the action required by the master, the slave
responds with a fault message to the master.

Networking and Interfaces

Communication port

The AC drive can communicate with the master based on the Modbus TCP through the MD500-EM1
card. “Table 4-1" on page 41 shows the hardware layout of the MD500-EM1 card. The pin header J7 on
the back of the MD500-EM1 card is used to connect the drive. The MD500-EM1 card provides two
Ethernet ports J4 and J6 to enable the card to communicate with the Modbus TCP master (or other
slaves). For details about the hardware, see “Table 4-1" on page 41.

a :ID}
D4 [ 97
D7

D13[]

Qnnnnanenn [nannan

=

J4 J6

©)

Figure 4-1 MD500-EM1 card terminal layout

Table 4-1 Descriptions of MD500-EM1 card terminals

Mark Hardware Name Description
J7 Pin header It is used to connect the AC drive.
J4 The ports are standard Ethernet RJ45 ports

and are direction-insensitive. The MD500-EM1
card uses the ports to communicate with the
Network port Modbus TCP master (or other slaves). The pin

J6 definition is consistent with the standard
Ethernet pin definition. The crossed or straight
cables are supported.

1 EMC grounding terminal It is used to connect the EMC grounding

terminal of the AC drive.
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Mark Hardware Name Description
It is used to indicate the status of the power
supply.

D13 Power supply indicator (green) On: Normal

OFF: Abnormal. Check whether the card is
installed properly.

Status indicator of communication with

b1 the AC drive (green)

Modbus TCP master runnine indicator For details, see “Table 4-2 Indicators of the
D4 & MD500-EM1 card” on page 42.

(green)
D7 Modbus TCP master fault indicator (red)

ACaution

o After the MD500-EM1 card is installed, J4 is on the left and J6 is on the right when you face the RJ45 interface. J4
and J6 are direction-insensitive. You can connect either one to the PLC.

o Itisrecommended to use shielded Cat 5e twisted pair cables to ensure stable operation.

Table 4-2 Indicators of the MD500-EM1 card

Indicator Description Solution

D1 (green): steady on Normal None
Ab l icati

D1 (green): off onormar communiCation | o i that FD-00 is set to 9 and FD-01 is set to 1.
with the AC drive

D4 : off; D7 (red):

(green): off; D7 (red) System fault See the following AC drive fault codes and solutions.
steady on
D4 (green): off; DT (red): Waiting for obtaining IP The I?HCP function is enablgd, and the expansmn card
L is waiting for IP address assignment by using the
blinking addresses

BOOTP or DHCP.

D4 (green): blinking; D7

(red): blinking Network disconnection Check that the network cable is connected properly.
> (green): blinking; D7 Waiting for connecting to Check that the master is running.
(red): off the master

D4 (green): steady on; D7

o Communication timeout | Check that the master is running.
(red): blinking

D4 (green): steady on; D7

(red): off Normal N/A

Communication networking

The Modbus TCP supports multiple types of topologies, including the bus type and star type. Multiple
types of networking can be achieved through the switch.

Modbus TCP MD500-EM1 MD500-EM1 MD500-EM1
master slave 1 slave 2 slave N

P1 | P2 P1 | P2 P1 | P2 P1 | P2

\ [ ] [ ] \
Figure 4-2 Bus-type topology



Modbus TCP Communication (MD500-EM1)

4.3

master

Modbus TCP

—

Network switch

P1|P2|P3| ..

W

— |
MD500-EM1 MD500-EM1
slavel slave 2
P1| P2 P1| P2

.

]

Figure 4-3 Star-type topology

MD500-EM1
slave N

P1| P2

]

Communication Data Frame Structure

The following figure shows the communication data format of the Modbus TCP protocol. The AC drive
supports reading or writing only of word type parameters, and does not support reading or writing of
bytes or bits. The read operation command is 0x03, the write operation command is 0x06, and the

multi-data write operation command is 0x10.

-

MBAP packet header

Modbus TCP/IP ADU

Parameter

Data

PDU

Figure 4-4 Modbus request/response over TCP/IP

The MBAP header includes the following fields.

Field Length Description Client Server
Transaction meta 2 bytes Identifier of the Started by the client | Recopied by the
identifier Modbus request/ server from the

response transaction received request

Protocol identifier 2 bytes 0: Modbus protocol | Started by the client | Recopied by the

server from the
received request

Length 2 bytes Number of following | Started by the client | Started by the server
bytes (request) (response)

Unit identifier 1 byte Identifier of the Started by the client | Recopied by the
remote slave server from the
connected on a received request
serial link or other
bus
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Thytes  1byte 2 bytes 2 bytes
—
. MBAP | Reading Parameter Number of
Readmg command packet [command address parameters
frame of master header | 0x03 He--eL (n)

In theory, the host controller can read or write a maximum of 12 consecutive parameters. However,

these parameters must be in the same group. Otherwise, a response error occurs.

7bytes  1byte 1byte (2n) byte
—
i MBAP | Reading Number of
Reading response packet [command| data bytes Parameter
frame of slave header | 0x03 (2n)
Tbytes 1byte 2 bytes 2 bytes
—
. MBAP | Writing Parameter
Writing command| 2 et [command|  address Parameter
frame of master | header | 0x06 H—L
Tbytes  1byte 2 bytes 2 bytes
— A /—/H
Writing response MB/;P Writing Pa:jagneter
packet |command address Parameter
frame of slave header |~ oxoe iy
Tbytes  1byte 2 bytes 2 bytes 1byte (2n) bytes
. — L~
Mu'hf'ple parameter MBAP [Multi-paral  parameter Number of
writing command | packet | Writing Sddress Number of data bytes Parameter
frame of master  Lheader | B3| "W | parameters r) (2n)
Tbytes  1byte 2 bytes 2 bytes 1byte 2 bytes
—M ——
Ml{lt_lple parameter VAP Multi-para| Parameter Number of Number of Parameter
writing response Ig:;;:t' cg’né‘tn'i%ﬁd address | parameters (n) da‘(az‘;{‘es address
frame of slave =

The command for a reading error responded by the slave is 0x83. The command for a writing error
responded by the slave is 0x86. The command for a multi-data writing error responded by the slave is

0x90.
7bytes 1byte 1 byte
—
Reading response MBAP | Reading
error frame of slave packet |command Error type
header 0x83
Tbytes  1byte 1byte
—M
Writing response MBAP | Writing
error frame of slave packet [command Error type
header 0x86
7bytes 1byte 1byte
—M
Multi-parameter writin: MBAP | Writing
responsgerror frame ofslgave packet command Error type
header 0x90
Table 4-3 Description of data frame fields
Command Code (CMD) 03: Read a parameter of the slave; 06: Write a parameter of the slave; 10: Write multiple

parameters of the slave

Function Code Address

It is the internal parameter address of the AC drive, expressed in hexadecimal format. The
parameters include functional parameters and non-functional parameters (running status and

running command). Low-order bytes follow high-order bytes during transmission.

Number of Parameters

Number of parameters read in this frame. 1 indicates that one parameter is read. Low-order bytes
follow high-order bytes during transmission. Only one parameter can be modified at a time. This

field does not exist.




Modbus TCP Communication (MD500-EM1)

Number of Data Bytes

Data length, which is twice the number of parameters

Parameter

Response data or data to be written. Low-order bytes follow high-order bytes during

transmission.

4.4

Communication Parameters

44.1 Communication Card Type Setting
After powering on the AC drive, set FO—28 to 1 to enable communication between the MD500-EM1 card
and the AC drive.

Param | Parameter Value Range Value Description

eter Name
Code

F0-28 | Communi- | 0: Modbus 1 This parameter is used to select a communication protocol.
catl:n | protocol 0: Modbus protocol
protoco . :

L Expans.lon' The Modbus protocol is used.

communication

protocol 1: Expansion communication protocol

2: Inobus protocol PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and EtherNet/IP

(through EtherCAT protocols can be used.

card) No setting is required for CANlink because it is always valid.
2: Inobus protocol (through EtherCAT card)
When this parameter is set to 2, the Inobus communication protocol is
used. The AC drive version must be F7-10 = U60.07/F7-11 = U61.07/F7-15=
000.00/F7-16 = 000.00 or later.

FO-02 | Operation | 0: Operating panel |2 This parameter is used to select the input channel of the AC drive control
command 1: Terminal commands, such as run, stop, forward run, reverse run and jog operation.
source - 0: Operating panel
selection | 2: Communication s &P

3: User-defined

The RUN/STOP key on the operating panel can be used to start or stop the
drive. This mode is suitable for initial commissioning.

1: Terminal

Operation commands are input using the DI of the AC drive. The DI can be
assigned with different functions such as start/stop, forward/reverse run,
jog, two-wire/three-wire mode, and multi-reference. This mode is suitable
for most applications.

2: Communication

Operation commands are input through remote communication. The AC
drive must be equipped with a communication card to communicate with
the host controller. This mode is suitable for remote control or centralized
control on multiple equipment.

3: User-defined

The command source is defined by the user as needed for expansion.

-45-




Modbus TCP Communication (MD500-EM1)

1: Digital setting
(retentive upon
power failure)

2: All
3:AI2
4: AI3

5: Pulse reference
(DI5)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

Others: F
connector

Param | Parameter Value Range Value Description
eter Name
Code
F0-03 | Main 0: Digital setting 9 This parameter is used to set the source of the main frequency X as below.
frequency | (non-retentive 0: Digital setting (non-retentive upon power failure)
source X upon power
selection | failure) The initial value of the frequency reference is the value of F0-08 (Preset

frequency). The frequency can be changed by using the A and ¥ keys on
the operating panel or the multi-functional input terminal functioning as
the UP/DOWN key. When the AC drive is powered on again after a power

failure, the frequency reference is restored to the value of F0-08.

1: Digital setting (retentive upon power failure)

The initial value of the frequency reference is the value of F0-08 (Preset
frequency). The frequency can be changed by using the A and ¥ keys on
the operating panel or the multi-functional input terminal functioning as
the UP/DOWN key. When the AC drive is powered on again after a power
failure, the frequency reference is the same as that at the moment of the
last power failure. Modifications made by using keys A and ¥ keys on the
operating panel or the multi-functional input terminal functioning as the
UP and DOWN key remain effective.

2:All

The frequency reference is input through All, which inputs voltage signals.
The frequency is calculated according to the Al curve, which is set by
parameters in group F4.

3:AI2

The frequency reference is input through Al2, which inputs current or
voltage signals. The frequency is calculated according to the Al curve, which
is set by parameters in group F4.

4:AI3

The frequency reference is input through Al3, which inputs voltage signals.
The frequency is calculated according to the Al curve, which is set by
parameters in group F4.

5: Pulse reference (DI5)

The frequency reference is set by using the pulse frequency input through
DI5. The frequency is calculated (F4-28 to F4-31) according to the
relationship curve between the pulse frequency and the frequency
reference.

6: Multi-reference

When the parameter is set to 6, combinations of different DI states
correspond to different frequency references. The four multi-reference
terminals (assigned with functions 12 to 15) can provide 16 states,
corresponding to 16 frequencies (set by FC-00 to FC-15).

To be continued
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Param | Parameter

eter Name

Code

Value Range Value

Description

Con- Continued

tinued

Con-
tinued

Continued

Continued
7: Simple PLC

Simple PLC is a multi-reference used to control the running time and
acceleration/deceleration time. Parameters FC-00 to FC-15 are used to set
the values of each frequency. FC-18 to FC-49 are used to set the running
time and acceleration and deceleration time of each frequency. Up to 16
frequencies can be set.

8: PID

PID is selected as the frequency source. As a general process control
method, PID control is a closed-loop mechanism in which each controlled
variable is stabilized at the target level. This is implemented through
proportional, integral, and differential calculation of the difference between
the feedback signal and the target signal of the controlled variable and
through adjustment of the AC drive output frequency. PID control is
generally used in closed-loop control scenarios, such as constant pressure
closed-loop control and constant tension closed-loop control. Set PID-
related parameters in group FA.

9: Communication

The frequency is set through communication. This mode is applicable to
applications requiring remote control or centralized control of multiple
devices. In this mode, you can input the frequency through remote
communication (address 0x7310). In this case, the AC drive must be
installed with a communication card for communicating with the host
controller.

Others: F connector

This parameter is set to the number of a floating connector. In this case, the
value of the connector is read as an auxiliary frequency reference. This
mode is used for expansion besides the common sources.

4.4.2

IP Address Setting of MD500-EM1 Card

The following table describes parameters of the AC drive communication card.

Parameter Code Parameter Name Value Range Description
This parameter sets whether to enable the
0: Disable DHCP function of the Modbus TCP expansion
FD-37 DHCP selection card. After the DHCP function is enabled, the
1: Enable

following IP address configuration parameters
are invalid.

Expansion card IP

These parameters define the IP address of the

IP address

FD-38 to FD-41 address 0-255 Modbus TCP expansion card.
i These parameters define the subnet mask of
ED-42 to ED-45 Expansion card subnet 0-255 p .
mask the Modbus TCP expansion card.
i These parameters define the gateway IP
ED-46 to FD-49 Expansion card gateway 0-255 p g y

address of the Modbus TCP expansion card.

The IP address can be a static one or dynamic one assigned by DHCP function. The IP address type is
selected by FD-37. The static IP address is set by FD-37 to FD-49. For example, if the static IP address is
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192.168.0.6, the subnet mask is 255.255.255.0, and the gateway IP address is 192.168.0.1, set
parameters as follows:

Parameter Code Parameter Name Value
FD-37 DHCP selection 0
FD-38 Highest order byte of the IP address 192
FD-39 Second highest order byte of the IP 168
address
FD-40 Third highest order byte of the IP address | 0
FD-41 Lowest order byte of the IP address 6
FD-42 Highest order byte of the subnet mask 255
FD-43 Second highest order byte of the subnet 255
mask
FD-44 Third highest order byte of the subnet 255
mask
FD-45 Lowest order byte of the subnet mask 0
FD-46 Highest order byte of the gateway IP 192
address
Second highest order byte of the
FD-47 168
gateway IP address
ED-48 Third highest order byte of the gateway 0
IP address
FD-49 Lowest order byte of the gateway IP 1
address
When using the DHCP or Bootstrap Protocol (BOOTP) function, you can obtain the MAC address of the
expansion card by checking the label on the card, or viewing the related parameter of the AC drive. For
details, see section 3.1.3.
The expansion card also supports the IP address conflict detection. When the IP address of the
expansion card is the same as that of another device on the network, the D7 red indicator will be
steady on. In this case, the value of parameter FD-58 is 84.
There are three IP address conflict situations, as described in the following table.
No. Scenario Symptom Solution
Both devices support IP address The device that is powered on first
conflict detection. retains the IP address and
1 ) continues to operate, while the
The two d.ewces are powered on at device that is powered on later
different time. enters the IP address conflict mode.
Both devices support IP address
5 conflict detection. Both devices can detect IP address
The two devices are powered on conflict at the same time. Check the IP address conflict and
almost at the same time. modify the duplicate IP address.
No matter which device is powered
on first, the device that does not
One device supports IP address suppo-rt IP a.ddress C?nﬂICt .
. . . detection will be assigned with the
3 conflict detection while the other . .
IP address, while the device that
does not. .
supports IP address conflict
detection will detect IP address
conflict.
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Note

o The expansion card implements active conflict detection upon power-on and DHCP IP address assignment, and
it implements passive detection at other times. If the same dynamic (static) IP address is separately assigned to
two devices, which are then connected to a network, neither of the two expansion cards will report an IP address
conflict.

« IP address assignment by using the DHCP function will fail if an assignment conflict occurs during the process.

443 Parameters Related to AC Drive Communication Card
Parameter X .
Parameter Name Unit Description
Code
FD-61 High-order byte of 1 Displays the high-order byte of the MAC address of the Ethernet

MAC address expansion card (EtherNet/IP, Modbus TCP).
Middle-order byte of

FD-62 Displays the middle-order byte of the MAC address of the Ethernet

MAC address expansion card (EtherNet/IP, Modbus TCP).
FD-63 Low-order byte of 1 Displays the low-order byte of the MAC address of the Ethernet expansion
) MAC address card (EtherNet/IP, Modbus TCP).
Ethernet expansion Displays the error code of the Ethernet expansion card (EtherNet/IP,
FD-58 1
card error code Modbus TCP).
4.5 Communication Examples

Step 1: Create a project.

Open InoProShop and create a project. Select the device model AM600-CPU1608TP/TN.
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|E] New Project

Categories: Device

Language

ACT12

ACB01-0221-U0R0
AC302-0222-U0R0
ACB11-0031-U0R0
ACB1x-0122-U0R0
AM401-CPU108TN-C
AM401-CPU1S0STRTN
AM402-CPU1808TH-C
AM402-CPU 1608TP TN
AM403-CPU1608TN
AM&10-CPU1508TP
AP701-0021-U0R0D

APTOX

CODESYS SoftMotion RTE V3
CODESYS Softmotion RTE V3 x64
CODESYS SoftMotion Win V3
CODESYS SoftMation Win V3 x64
Inovance_Windows_RTE_X64
PFitchDrive

el

Libraries

e

StandardPr...

R N e Y N N S E R e N SR ey

Structured Text (5T)

Device

Instruction

B 7 ES486: support MODBUS—ERTU master/slave protocel and
free port protecel

B 1 charmel CAN: supports CANOpen master station and
CANLink master/slave protocol, the master station supports
a maximum of 63 slave statioms

M | charnel Ethermet: | channel supports MODEUS-TICF
master/slave protocol, the master station supports a
maximum of 63 slave stations

B 1 EtherCAT bus,
recommended to be within 20, and the maximum =zupport i=
126 EtherCAT =lave stations (4FME and virtusl awis do not

account for the number of axes)

the maximum number of axes iz 32, it is

Ll

Name: |MD 500PIus ModBuSTCP

Location: |E:'|I

Step 2: Configure the network.

Double-click Network Configuration in the left pane and configure the PLC as the Modbus TCP

master.
Devices * 1 X ¢ Network Configuration x
=[5 MD500PlS ModBLSTCP *||: =g Refresh Copy (& Paste

Delete #3)Undo [¢# Redo | @ Import EDS File & Impart GSD File (&) Import ECT File

=i Device (AME00-CPU1608TR/TN)
@ pevice Diagnosis
Pif LocalBus Config
=2l pLC Logic
= Application

il Library Manager

COM 0
- [JModbus Master
oo 1

| JCANO
[]CANopen Master
Ethernet
HodbusTCP Naster

[JModbus Slave [JFree Protocol

[ Modbus Master [ Medbus Slave [JFree Protocol

[JCANlink Master [ CANlink Slave

[IModbusTCP Slave

PLC_PRG (PRG)
=8 Task Configuration
=g MainTask

) pLC_PRG
"3 SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed 10 Module)
(™ MODBUS_TCP_1 (ModbusTCP Master)

Step 3: Add a slave.

Double-click Modbus_TCP in the right pane.

| WEtherCAT
[JEtherCAT Master
FEtherNet/IP
[JEtherNet/IP Master []EtherNet/IP Slave

Step 4: Configure the slave.

Double-click the slave to access the configurati

[+ & EtherNet/IP[]

on interface.

4, Zoom In
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Devices * o X

=2 MDSO0RLs ModBusTCP
=[] Device (AME0D-CPU 1608TR/TI)
C Device Diagnosis
= %@ Network Configuration
ﬂ\! LocalBus Config
= @1] PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-§% MainTask
) PLC_PRG
"% SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed IO Module)
=[] MODBUS_TCP_1 (ModbusTCP Master)
ﬂ modbusTcp (ModbusTCP Slave)

Devices * 0 X

%@ Network Configuration X
@ Refresh |68 Copy Paste 1j Delete $¥ Undo Redo

& Import EDS File

ModbusTCP

= MDSO0Ps ModBusTCP
=[] Device (AME00-CPU 1508TP/TN)
@ Device Diagnosis
= %@ MNetwork Configuration
&\F LocalBus Config
=-Z PLC Logic
=-{} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-$8 MainTask
& PLC_PRG
% SoftMotion General Axis Pool
. HIGH_SPEED_IO {High Speed 10 Module)
= [m8| MOoDBUS_TCP_1 (ModbusTCP Master)
ﬂi modbusTep (ModbusTCP Slave)

-

%@ Metwork Configuration ﬂi modbusTcp X

Modbus TCP Slave Configuration
Modbus TCP
Modbus TCP Slave Communication
Configuration
Slave IP Address:
Device Diagnose

Status Part:

Information Unit ID[0..255]:

Timeout{ms):

Slave Enable Variable:SM

Step 5: Configure the read/write command.

192 . 168 . 1

502

255

1000

3001

Select the Modbus TCP Slave Communication Configuration tab, and click Add...
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Configure the slave parameters, such as Slave IP Address, Port, and Slave Enable Variable.
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%% Network Configuration ([} modbusTcp x
Modbus TCP Slave Configuration
Name No Access Type Trigger Variable Read Offset Length Error Handling Write Offset Length  Repeated Comment
Modbus TCP Slave Communication
Configuration
Device Diagnose
Status
Madbus Channel Set x
Information
Channel
Nane |
Access Type Eead Holding Registers(Function Code 03) v
Trigger Cyelie « | Cyole Timelms) 5 =
Repeated 1 O

Comment

Read Register

0ffzet [pw0000
Length(WORD) 1 :
Error Handling |Keep Last Valus v

Write Register

00000

0ffzet
Length(#ORD) |1 3
el
[ Use decimal offset Delete Edit.

Step 6: Enable the Modbus TCP communication.

Open the PLC_PRG file and enable Slave Enable Variable .

Devices ~ 0 X %@ MNetwork Configuration m modbusTep PLC_PRG X
=) MDSO0Ps ModBusTCP - 1 PROGRAM FLC FRG
= m Device (AM&00-CPU1608TPTN) -
3 END VAR

@ Device Diagnosis
= %@ Metwork Configuration
b LocalBus Config
=& PLE Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

& PLC_PRG
'a. SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed IO Module)
~-[m] MODBUS_TCP_1 {ModbusTCFP Master)
m modbusTcp (ModbusTCP Slave)

1 SM3001:=1;

Download the project to the PLC. You can observe the read/write variables in the Internal I/O

Mapping tab.
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Devices > B X 9% Network Configuration ([ modbusTep x FLC_FRG
=) MD30OPlus ModSUSTCP -
- vevice (awso0-CPUTBOSTR/TY Modbus TCP Slave Configuration Find Filter Show all °
Q@ Device Diagnosis Modbus TCP Slave Communication Variable Mapping Channel Address Type Default Value Unit  Description
= B4 Network Configuration gl =% Channel 01 %W 1 ARRAY [0..0] OF WORD Read Holding Registers
£ LocalBus Config Device Diagnose = Channel 01[0] %IW1 WORD READ 16#FD01(=64769)
=B PLC Logic k] BitD %IX2.0 BOOL
=} Application k] Bit1 %IX2.1 BOOL
D Liorary Manager — *» Btz %IX22  BOOL
PLC_PRG (PRG) *» Bit3 %IX23  BOOL
= {3 Task Configuration Information Hp Bit4 %IX2.4  BOOL
= ¢ ManTask *» Bits %IX25  BOOL
& pLc_PrG 4 Bit6 %IX2.6  BOOL
"3 Softhotion General Axis Pool * Bit7 %IX2.7  BOOL
[  HiGH_SPEED IO (High Speed 10 Module) “» Bits %IX3.0  BOOL
= %] MODBUS_TCP_1 {ModbusTCP Master) “» Bit9 %IX3.1  BOOL
“» Bit10 %32 BOOL
*» Bit11 %IX3.3  BOOL
*» Bit12 %IX3.4  BOOL
*» Bit13 %IX3.5  BOOL
*» Bit14 %36 BOOL
*» Bit15 %IX3.7  BOOL
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5

5.1

CANopen Communication (MD38CAN1)

Protocol Description

The CANopen communication protocol is an international standard protocol. The CANlink
communication protocol is a special protocol independently developed by Inovance based on CAN bus
applications. This protocol can be used to communicate with only Inovance PLCs such as H2U, H3U,
H5U, Easy, AM400, and AM600.

Communication model

CANopen is an application layer protocol of the network transmission system based on the CAN serial
bus. The CAN bus follows an ISO/OSI standard model. This protocol defines the data link layer and
some physical layers in the OSI model. It allows the multi-master mode, in which any node in the
network can send a message to other nodes. Network nodes are assigned with different priorities
based on system real-time requirements, which can reduce the bus arbitration time in case of a
transmission collision. The CAN network does not use the traditional address coding method. Instead,
it uses the communication data block coding method. With data block coding, the number of nodes in
the network is not limited theoretically, and different nodes can receive the same data at the same
time. This coding mode also features short transmission byte, fast speed, good fault tolerance, and
reliable data transmission, making it suitable for industrial control and distributed real-time control.
The CANopen device model is shown in the following figure.

CAN bus

=
o

Communication Object dictionary Application
interface

:gg Data type Application program

e
-

R ICommunication object Device sub-protocol e

Special function object Application object

NMT object 7

BRA

Figure 5-1 CANopen communication model

The following section introduces the object dictionary, common communication objects, and CANopen
message format in the CANopen communication model.

Protocol features

CANopen supports six protocols and is described as follows:

e NodeGuard protocol, which enables the master to query device status

e Heartbeat protocol, which enables the slave to report its current state to the master regularly

e The Service Data Object (SDO) supports only the accelerated transmission mechanism. One
parameter or one object dictionary is transmitted at a time.

e Four TPDOs and four RPDOs are supported.

e Emergency objects are supported

e The synchronization mode is supported.

Object dictionary

The object dictionary is an ordered set of parameters and variables that are accessed through the
network in an ordered and predefined manner. It contains all parameters of device descriptions and
device network status.
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The CANopen protocol uses object dictionaries with 16-bit index and 8-bit sub-index. One master node
or configuration tool can access all values in a slave node object dictionary. The following figure shows
the structure of the object dictionary.

Index

Object

000
0001-001F

0020-003F

0040-005F
0060-007F
0080-009F
00A0-OFFF
1000-1FFF

2000- 5FFF
6000 - 9FFF

A0 -FFFF

Not used
Static data type (standard data type, such as Boolean, Integer16)

Complicated data type (predefined structure consisting of simple types,
such as PDOCommPar, SDOParmeter)

Complicated data type defined by the manufacturer

Static data type defined by the device sub-protocol

Complicated data type defined by the device sub-protocol

Reserved
Communication sub-protocol area (such as device type, error register,
number of supported PDOs)

Manufacturer-specified sub-protocol area

Standard device sub-protocol area (such as DSP-401 /0 module device
sub-protocol: Read State 8 Input Lines)

Reserved

Figure 5-2 Structure of the object dictionary

Common communication object

CANopen provides multiple communication objects, each of which has different characteristics and
applies to different applications. The predefined COB-ID is used. Specific rules are as follows:

NMT object: 0x000
SYNC object: 0x080
SDO object:

Transmit SDO— 0x600+Node-Id

Receive SDO — 0x580+Node-Id

PDO object:
RPDO1 — 0x200+Node-Id

RPDO2 — 0x300+Node-Id
RPDO3 — 0x400+Node-Id
RPDO4 — 0x500+Node-Id
TPDO1 — 0x180+Node-Id
TPDO2 — 0x280+Node-Id
TPDO3 — 0x380+Node-Id
TPDO4 — 0x480+Node-Id

EMCY object: 0x80+Node-Id

Node-Id: Device ID (station address), which is defined by FD-02

Communication objects are defined as follows:

Network management (NMT) object

The NMT object includes Boot-up messages, Heartbeat protocol, and NMT messages. Based on the

master/slave communication mode, the NMT is used to manage and monitor all nodes in the

network, implementing node state control, error control, and node startup.
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SDO

By using indexes and sub-indexes, SDOs enable clients to access entries in the object dictionary of
devices. An SDO is achieved through a CMS object of the multi-element domain in CAL and
transmitting data in any length is allowed. When the data exceeds four bytes, the data is divided
into several packets. The SDO protocol produces a response for every message. The SDO request
and response packets always contain eight bytes.

PDO

A PDO is used to transmit real-time data from one creator to one or multiple receivers. The length
of transmitted data ranges from one to eight bytes. Each CANopen device has eight default PDO
channels, that is, four PDO channels for transmitting and four for receiving. The PDO supports
synchronous and asynchronous transmission modes, which are determined by the communication
parameter corresponding to the PDO. The content of a PDO message is pre-defined and is
determined by the mapping parameter corresponding to the PDO.

SYNC object

A SYNC object is a message periodically broadcast by the CANopen master to the CAN bus. It is used
to provide basic network clock signals. Each device determines whether to perform synchronous
communication with other network devices using the event based on its configuration.

CANopen packet format

NMT module control message

Only an NMT master node can send NMTModuleControINMT messages. For details about the
message format, see “Table 5-1 NMT message format” on page 56. COB-ID is fixed at 0x000. Data0 is
the command word, which occupies one byte. See “Table 5-2 NMT packet command format” on
page 56. Datal is a CANopen network device address occupying one byte. When it is 0, it indicates a
broadcast message that is valid for all slave devices in the network.

For example, the command to set a device with device address "6" to the operable state is
"0x0000x010x06".

Table 5-1 NMT message format

COB-ID RTR Data0 Datal

0x000 0 Command word Node ID

Table 5-2 NMT packet command format

Command Description
0x01 Start the remote node.
0x02 Stop the remote node.
0x80 Enter the pre-operation state.
0x81 Reset the node.
0x82 Reset communication.

NodeGuarding message
By using the node protection service, the MNT master node can check the current state of every
node. Especially, this service is significant when these nodes have no data to be transmitted.
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The standard protocol object 0x100C is used to set GuardTime and 0x100D is used to set the
multiplication factor of GuardTime. The GuardTime and its multiplication factor jointly determine
the node protection time period.

“Table 5-3 NodeGuarding packet sent by the master node” on page 57 describes the remote frame
sent by the NMT master node.

Table 5-3 NodeGuarding packet sent by the master node

COB-ID RTR

0x700+Node-ID 1

“Table 5-4 NodeGuarding response packet returned from a slave node” on page 57 is the response
message returned by the NMT slave node. “Table 5-5 Status word returned by the NodeGuarding
slave node” on page 57 describes the status word in the one-byte format.

Table 5-4 NodeGuarding response packet returned from a slave node

COB-ID RTR Data0
0x700+Node-ID 0 Status word

Table 5-5 Status word returned by the NodeGuarding slave node

Data Bit Description
Bit 7 0 or 1 alternative
Bit 6 to bit 0 State:
4: Stopped

5: Operational

127: Pre-operational

o Heartbeat message
A node can be configured to produce periodic heartbeat messages, in which bit 7 is 0, and bit 6 to
bit 0 are the same as those of the NodeGuarding message. See “Table 5-6 Heartbeat message” on
page 57 for details. The heartbeat time is defined by the standard protocol object 0x1017. A node
can support either the NodeGuarding protocol or the Heartbeat protocol.

Table 5-6 Heartbeat message

COB-ID RTR Data0
0x700+Node-ID 0 Status word
5.2 Networking and Interfaces

Communication port

The MD38CAN1 card is a communication expansion card designed for CANopen/CANlink
communication of the MD520 series AC drives. It enables the AC drive to access the high-speed
CANopen/CANlink communication network and to be controlled by the field bus.
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CN1

Figure 5-3 Layout of MD38CANL1 terminals

Table 5-7 Function descriptions of MD38CAN1 terminals

Mark Terminal Function Description Layout
Name
CN1 CANH Positive CAN | It is used to connect to the
input positive end of the CAN CGND
bus.
CANL Negative It is used to connect to the
CAN input negative end of the CAN
bus.
CGND Power It is used to connect to the
supply reference ground of all
ground CAN nodes.

Table 5-8 Jumper on the MD38CAN1 expansion card

Mark Terminal Name Function Description Jumper/DIP Switch Position

CAN termination resistor | The termination resistor is
connected.

The termination resistor is
disconnected.

0@ o] e @0

The jumper is set when you view from the top of the expansion card with the main wiring terminal at the bottom.

For the position of the jumper, see the PCB silkscreen.

Communication networking

1. CAN bus topology
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The following figure shows the CAN bus topology. It is recommended that the CAN bus use shielded
twisted pair cables to connect CANH and CANL. Connect a 120 Q termination resistor at both ends of
the bus to prevent signal reflection, and connect the reference grounds of CAN signals on all nodes
together. A maximum of 64 nodes are supported and the distance between each node and the bus
must be less than 0.3 m.

ZAVpoyersupply CAN bus
CANH ( (
/ CANL \\ // \ \\ \\ \\ )
L JEaly Y\ / | | 1\
J / | \V / ’ \
- e o [ ]
H5U series PLC MD520 AC drive MD520 AC drive

Figure 5-4 CANlink/CANopen bus topology

The following figure shows the recommended usage of different field cables.

CANH- CANH=
CGND CGND

~ \ ~
~a . Sa
Route the twisted pair and Connect the shielded cable directly to COM.
COM cables close together.
(1) Single-core self-winding cable (2) Dual-core shielded twisted pair
CANH- CANHA
CANL — CANL
CGND= CGND-
AN
N L ~
; ~
"\ Twist and.connect other Twist and connect other ~ Connect the shielded cable directly to PE.
unused wires to COM. unused wires to COM.
(3) Multi-core unshielded twisted pair (4) Multi-core shielded twisted pair

Transmission distance

The transmission distance of the CANopen/CANlink bus is directly related to the baud rate and
communication cable. The following table describes the relationship between the bus length and the

baud rate.
Table 5-9 Relationship between the bus length and baud rate
Baud Rate (bps) Length (m)
1M 25
500 k 100
250 k 250
125k 500
100 k 500
50 k 1000
20k 1000
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5.3

Related Parameters

Table 5-10 Related parameters

Parame | Parameter | Default Value Range Description
ter Code Name
FD-00 Baud rate 5005 Ones: Modbus This parameter defines the speed of data
0: 300 bps transmitted between the host controller and the
AC drive. The higher the baud rate, the faster the
1:600 bps communication speed.
2:1200 bps Note that the baud rate of the host controller
3: 2400 bps must be the same as that of the AC drive.
4: 4800 bps Otherwise, communication will fail.
5:9600 bps
6: 19200 bps
7:38400 bps
8: 57600 bps
9: 115200 bps
Tens: Reserved
Hundreds: Reserved
Thousands: CANlink/
CANopen baud rate
0: 20 kbps
1: 50 kbps
2:100 kbps
3:125 kbps
4: 250 kbps
5: 500 kbps
6: 1 Mbps
FD-02 Local address |1 1to 247 The local address must be unique in the range of
1to 247, which is the basis for point-to-point
communication between the AC drive and host
controller.
Note: This parameter is used to set the station
alias when EtherCAT communication with the
communication card version other than V125 (UO-
67) applies. When EtherCAT communication with
the communication card version V125 applies, the
parameter cannot be used to set the station alias.
FD-10 Switchover 2 1: CANopen This parameter is used to select the CAN
between 2: CANlink communication protocol for the CAN1 expansion
CANopen and card.
CANlink

The value 1 represents CANopen.

The value 2 represents CANlink.
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54

5.4.1

Parame Parameter | Default Value Range Description

ter Code Name

FD-11 CiA 402 0 0: Enable This parameter sets whether to enable the CiA

1: Enable 402 mode.
When it is set to 0, the common mode is used.
When it is set to 1, the CiA 402 mode is used. For
details, see “13.1 List of Object Dictionary in
Group 6000h” on page 260 and “13.2 Object
Dictionary Descriptions” on page 261.

FD-14 Number of 0 0 to 65535 This parameter is used to monitor the bus load. It
frames defines the number of CAN frames received by the
received per station per second.
unittime It is valid only for the CANlink communication

expansion card.

FD-15 Maximum 0 0 to 65535 This parameter is used to monitor bus errors. It
number of defines the maximum number of error frames
error frames received by the node.
received by It is valid only for the CANlink communication
node expansion card.

FD-16 Maximum 0 0to 65535 This parameter defines the maximum number of
number of error frames sent by the node.
error frame It is valid only for the CANlink communication
sent by node expansion card.

FD-17 Number of 0 0 to 65535 This parameter is used to monitor bus errors. It
disconnec- defines the number that the node disconnects
tions from bus from the CAN bus.

It is valid only for the CANlink communication
expansion card.

FD-19 CAN 3 1to 15 This parameter is used to set the number of
communica- timeout events allowed in CANopen
tion communication before a warning is reported.
disconnection
coefficient

Application

Communication Data Frame Structure

The AC drive specifies the corresponding method between parameters and object dictionaries, based

on which you can determine their corresponding relationship. This facilitates operations on

parameters.

The corresponding method between parameters and CANopen object dictionary indexes is described

as follows:

e Corresponding method

The parameter groups of the drive correspond to indexes 0x2000 to 0x20FF of the CANopen object

dictionary. The corresponding method is as follows: An object dictionary index is the high-order 16
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bits of a parameter address plus 0x2000; an object dictionary sub-index is the low-order 16 bits of
the parameter address plus 1.

For example, the communication address of F0-03 is 0xF003. The corresponding object dictionary
index and sub-index are 0x20F0 and 0x04, respectively.

e Corresponding relationship
The AC drive has the following parameter groups: FO to FF, A0 to AF, BO to BF, CO to CF, HO to HF, LO
to LF, and UO to UF.

For parameter read/write operations, the corresponding relationship between parameter groups
and object dictionary indexes is as follows.

Table 5-11 Corresponding relationship between parameter groups and object dictionary indexes

Group No. CANopen Object Dictionary Index
FO to FF Group 0x20F0 to Ox20FF
A0 to AF 0x20A0 to 0x20AF
BO to BF 0x20B0 to 0x20BF
COtoCF 0x20C0 to 0x20CF
HO to HF 0x2080 to 0x208F
U0 to UF 0x2070 to 0x207F
LOto LF 0x2090 to 0x209F

A sub-index is the low-order 16 bits of a parameter address plus 1. The following table describes the
corresponding relationship between parameter indexes in a group and the object dictionary sub-
indexes.

Table 5-12 Corresponding relationship between parameter indexes in parameter groups and object
dictionary sub-indexes

Parameter Index CANopen Object Dictionary Sub-index

0x0 to OxFE 0x1 to OxFF

5.4.2 Operation Example (SDO)
Take F0-17 as an example. When the value of FO-17 is read, the parameter address is 0xFO11. The
object dictionary index and sub-index are 0x20F0 and 0x12 respectively.

1. The communication master station uses a CANopen SDO to read data from the AC drive.
Take F0-02 as an example. The index and sub-index for F0-02 are 0x20F0 and 0x03, respectively. The
following table describes the format of data sent by the master.

Table 5-13 SDO object sent for the read operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x600+Node-ID Node-ID (device address) set
by the DIP switch
RTR RTR 0 Remote frame flag "0"
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CAN Frame CANopen Data Description

8-byte frame data DATAO Command code (0x40) 0x40 read command

DATA1l Low-order byte of index Parameter group (0xFO for

group FO)

DATA2 High-order byte of index 0x20

DATA3 Sub-index Parameter No. + 1 ("0x03")

DATA4 Data 1 0 is reserved.

DATAS Data 2 0 is reserved.

DATA6 Data 3 0 is reserved.

DATAT Data 4 0 is reserved.

2. The following table shows the SDO responded by the slave to the read operation.
If the operation is successful, the returned value of the command code is "0x4B". The index remains
unchanged. DATA4 and DATADS return the read data, and DATA6 and DATAT return "0".

If the operation fails, the returned value of the command code returns "0x80". The index remains
unchanged. DATA4, DATAS5, DATA6, and DATAT return an SDO failure error code.

Table 5-14 SDO returned for the read operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID Node-ID (device address)
set by the DIP switch
RTR RTR 0 Remote frame flag "0"
Eight-byte frame data DATAO Returned value of the Success: 0x4B
command code Failure: 0x80
DATAL Low-order byte of index Parameter group (0xFO for
group FO)
DATA2 High-order byte of index 0x20
DATA3 Sub-index Parameter No. + 1 ("0x03")
DATA4 Data 1 Low-order byte of data
DATA5 Data 2 High-order byte of data
DATAG Data 3 Success: 0
DATAT Data 4 Failure: SDO operation
failure error code

3. SDO for the write operation
The CANopen SDO is used to perform the write operation on the AC drive. The following table
describes the data format of the SDO sent by the master.

Table 5-15 SDO sent for the write operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x600+Node-ID Node-ID (device address) set
by the DIP switch
RTR RTR 0 Remote frame flag "0"
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CAN Frame CANopen Data Description

Eight-byte frame data | DATAO Command code 0x2B

DATA1 Low-order byte of index Parameter group (0xFO for

group FO)

DATA2 High-order byte of index 0x20

DATA3 Sub-index Parameter No. + 1 ("0x03")

DATA4 Data 1 Low-order byte of data

DATAS5 Data 2 High-order byte of data

DATA6 Data 3 0 is reserved.

DATAT Data 4 0 is reserved.

4. The following table shows the SDO responded by the slave for the write operation.

If the operation is successful, the returned value of the command code is "0x60". The index remains
unchanged. DATA4, DATA5, DATAG, and DATAT return "0".

If the operation fails, the returned value of the command code returns "0x80". The index remains
unchanged. DATA4, DATAS5, DATA6, and DATAT return an SDO failure error code.

Table 5-16 SDO returned for the write operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID Node-ID (device address) set
by the DIP switch
RTR RTR 0 Remote frame flag "0"
Eight-byte frame data DATAO Returned value of the Success: 0x60; Failure: 0x80
command code
DATA1 Low-order byte of index Parameter group (0xFO for
group FO)
DATA2 High-order byte of index 0x20
DATA3 Sub-index Parameter No. + 1 ("0x03")
DATA4 Data 1l Success: 0
DATAS Data 2 Failure: SDO operation failure
DATA6 Data 3 error code
DATA7 Data 4 .
0 is reserved.

5. Perform read and write operations on the AC drive.

Take read and write operations on the F0-02 as examples. The CANopen address of the AC drive is

set to "0x06".

Read the AC drive command source (F0-02).

To read the value of F0-02 (Command source selection), the master sends the following CANopen

message.

Table 5-17 Message sent by the master to read F0-02

Message ID (Hex)

RTR

Data (Hex)

0x606

0

40F0200300000000

6. The AC drive returns a CANopen response message, as described in the following table.

The current value of F0-02 is "0x0002", indicating that the current command source of the AC drive is

communication.
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Table 5-18 Message returned by the AC drive for the read operation of F0-02

Message ID (Hex) RTR Data (Hex)

0x586 0 4BF0200302000000

7. Set the command source (F0-02) to the operating panel.
To set the command source to the operating panel, the master can send the following CANopen
command to write 0 to F0-02.

Table 5-19 Message sent by the master for the write operation on F0-02

Message ID (Hex) RTR Data (Hex)

0x606 0 2BF0200300000000

8. The following table describes the CANopen message returned by the AC drive. Write 0 to F0-02 to set
the current command source to the operating panel.

Table 5-20 Message returned by the AC drive for the write operation of F0-02

Message ID (Hex) RTR Data (Hex)

0x586 0 60F0200300000000

5.4.3 Operation Example (PDO)

The AC drive supports four RPDOs (RPDO1, RPDO2, RPDO3 and RPD0O4) and four TPDOs (TPDO1,
TPDO2, TPDO3 and TPDO4), which can be configured as needed.

You can configure the PDO mapping of the slave on the operating panel. It is recommended to use the
CANopen master to configure mappings. You can also manually change parameters in group AF to
configure PDO mappings. The following table shows the mapping relation of every PDO.

Table 5-21 PDO mapping

RPDO Group AF Address TPDO Group AF Address

RPDO1 Sub-index 1 AF-00 TPDO1 Sub-index 1 AF-32
AF-01 AF-33

Sub-index 2 AF-02 Sub-index 2 AF-34

AF-03 AF-35

Sub-index 3 AF-04 Sub-index 3 AF-36

AF-05 AF-37

Sub-index 4 AF-06 Sub-index 4 AF-38

AF-07 AF-39

RPDO2 Sub-index 1 AF-08 TPDO2 Sub-index 1 AF-40
AF-09 AF-41

Sub-index 2 AF-10 Sub-index 2 AF-42

AF-11 AF-43

Sub-index 3 AF-12 Sub-index 3 AF-44

AF-13 AF-45

Sub-index 4 AF-14 Sub-index 4 AF-46

AF-15 AF-47
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RPDO Group AF Address TPDO Group AF Address

RPDO3 Sub-index 1 AF-16 TPDO3 Sub-index 1 AF-48
AF-17 AF-49

Sub-index 2 AF-18 Sub-index 2 AF-50

AF-19 AF-51

Sub-index 3 AF-20 Sub-index 3 AF-52

AF-21 AF-53

Sub-index 4 AF-22 Sub-index 4 AF-54

AF-23 AF-55

RPDO4 Sub-index 1 AF-24 TPDO4 Sub-index 1 AF-56
AF-25 AF-57

Sub-index 2 AF-26 Sub-index 2 AF-58

AF-27 AF-59

Sub-index 3 AF-28 Sub-index 3 AF-60

AF-29 AF-61

Sub-index 4 AF-30 Sub-index 4 AF-62

AF-31 AF-63

Each PDO can be configured with four mappings. To configure one mapping, you need to operate two
parameters in group AF to implement 32-bit data, of which the high-order 16 bits (with a smaller
parameter No.) are the object dictionary index, and the low-order 16 bits (with a larger parameter No.)
are the object dictionary sub-index and object length. The object length is calculated in bits. The
format of mapping objects is as follows: 311615870.

Index Sub-index Object Length

High-order bits of the parameterin | Low-order bits of the parameter in -
group AF group AF

According to the preceding relation between the parameter and the object dictionary, when a
parameter needs to be mapped to a PDO, you only need to write the object dictionary index and sub-
index and data length corresponding to the parameter into group AF according to the preceding rules.

Take configurations of two mappings to RPDO1 as examples. One mapping directs to F0-01 and the
other mapping is an object dictionary 0x6060-00. The operation is as follows.

Table 5-22 Mapping example of group AF

Assumed Group AF Description Remarks
Address Address
FO-01 AF-00 0x20F0 Parameter address index

Equal to group No. FO + 0x2000

AF-01 0x0210 High-order bit 02: Parameter group No. offset + 1
Low-order bit 10: 16-bit parameter length
0x6060-00 AF-02 0x6060 Object dictionary index
AF-03 0x0008 High-order bit 00: Object dictionary sub-index

Low-order bit 08: 8-bit object length
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Note

o Any write operation via the software or operating panel must be finished before a CANopen remote node is
started.

« PDO data will not be retained upon a power failure.

5.5 Communication Configuration

5.5.1 Configuration for CANopen Communication Between AC Drive and H5U

Software acquisition and hardware connection

1. Log in to the official website of Inovance (https://newweb.inovance.com/hc/serviceSupport/
download) to obtain the H5U programming software and the latest EDS file.

2. Connect the H5U to the CN1 interface of the MD38CAN1 expansion card installed on the MD520 using
twisted pair cables.

CANH

H5U CANL MD38CAN1-CN1 MD520

CGND

Figure 5-5 Connecting communication interfaces

Master and slave configuration

1. Open AutoShop, click New Project, check that Series and models is H5U, and click OK to enter the
programming interface.

2. Click =% CAN(CANopen) in the left pane, set parameters as follows, and click OK.
Protocol: Select CANopen.

Station No.: Select Upper computer setting. (Note that the CANopen station number of the PLC
must be different from that of the AC drive.)

Baud Rate: Select Upper computer setting. (The communication baud rate must be consistent
with the baud rate of the AC drive.)

3. Configure the master and slave. Click =% CAN(CANopen) , and click AddCAN Config.
El22% CAN(CANopen)

L [#] CANOpen Config s displayed. Double-click CANopen Config, and double-click the AC
drive slave in the CANopen Device List on the right.

=B WU
£ (M2 V1.1

4. Configure the RPDOs and TPDOs of the slave. Double-click the slave to configure.
RPDO: The PDOs for writing the running frequency and control commands are added by default.
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Instances

TPDO: Click Send PDO, and configure the PDOs according to the following conversion rule:
Index: For groups FO to FF, convert F in the high-order bit to 0 and then add 0x2000.

For groups AO to AF, convert A in the high-order bit to 4 and then add 0x2000.

For groups U0 to UF, convert U in the high-order bit to 7 and then add 0x2000.

Sub-index: For the low-order 16 bits, convert the decimal serial number into a hexadecimal
equivalent and then add 1.

According to the conversion rule, the index of the bus voltage U0-02 is 0x2070, and the sub-index is
03.

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

Num... Name Index Subindex  Bit Length
1 1sttransmit PDO 16#1800
Running Frequency 1622070 16201
Bus Voltage 1622070 16203
Inverter State L 1622070 1823
2 2nd transmit PDO 16#1801
Output Voitage 1622070 16204
Output Current 1622070 16205
Dl State 1622070 16208
3 3rdtransmit PDO 16#1802
FaultMaincode 1622070 82E
Fault Subcode 1622070 22
4 athtransmit PDO 16#1803

5 & B&HE &5 &

ACaution

Only four PDOs can be added to each group. As the annotation of the EDS file used during configuring the PDO may
be wrong, it is recommended to check the PDOs again based on parameters after all the PDOs are added.

5. Perform 1/O mapping.
This step is to map data (that is, the value to be read or written) in the PDO. The D component is
used as a bridge to implement data exchange between the PLC and the AC drive. The H5U high-
performance small-sized PLC of Inovance automatically performs I/O mapping based on the
configured PDOs. Therefore, you only need to click the I/0 mapping to determine the D component
to perform the read and write operations on the D component.

Variable Mapping Index: Subindex Bit Length

1. Write the frequency (F0-03 is set to 9).
Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and then write the
integer to D7001.

The program is as follows:
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Joris 1 — Comvert HNL output frequency value format

TEMIL 208 E100.0 1108 ]
duls

i input v
rurning: O DINT D10 D10

< no 10000 H > ity E-10000 H o omv M0 4 1

mv 4 D7001
duis | set frequency

2. Start or stop the AC drive (F0-02 is set to 2).
Assign a value to the D component corresponding to the control word of the desired station to
control forward running, reverse running, and stop of the AC drive through communication. The
control word is defined as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog in reverse
direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The program is as follows:

—  mv Kl 7000 ]

Axis 1 control werd

The PLC soft component address corresponding to the control word is D7000. Therefore, to control
the AC drive to run in forward direction through communication, write 1 to D7000. Similarly, to
control the AC drive to decelerate to stop, set D7000 to 6.

3. Read the bus voltage.
The actual bus voltage is the read bus voltage (a) divided by 10. According to the communication
configuration, the D component address of the bus voltage is D7425. Convert D7425 to a floating-
point number and then divide this value by 10.

The program is as follows:

FLT DT4Z5 D360 ]
fais 1 U002
DEDIV 0360 Ei0 D00 ]

hetual bus voltage

4. Read the output voltage.
According to the communication configuration, you only need to move the value of D7408 to
another D component (or not).

The program is as follows:

—[ Mov D7408 De0z
feeiz 1 U003 Axiz 1 Actual cutpur
voltage

5. Read the output current.
According to the conversion rule, the actual output current is the read output current divided by 100.

The program is as follows:

FLT n7409 D354 :l
hxis 1 U004
DEDTY 1354 E100 D504 ]
Beiz 1 hotnal

output current
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6. Read the AC drive state.
Based on the I/0 mapping, read D7426 to directly obtain the current state of the AC drive (1: Running
in forward direction; 2: Running in reverse direction; 3: Stopped).

The program is as follows:

— MoV 7426 D355 ]
hxiz 1
Inverter status

7. Read the DI state.
According to the conversion rule, the DI state maps to D7410 based on the I/O mapping. Convert the
read value into a binary value. The LSB indicates DI1, the second bit indicates DI2, and so on.

The program is as follows:

. D7410 11360 ]
fxisz 1 UD-O7
8. Read the fault code.
According to the conversion rule and the I/O mapping, the fault code maps to 7411, and the fault
subcode maps to 7412.

The program is as follows:

Mo Dr411 D362 ]

hxisz 1
Fault mazter code

Moy n7412 D364 ]
Axis 1
Fault subcode

Common faults and solutions

The must-dos are listed as follows:

1. Check the wiring. Check whether other pins instead of CANH and CANL are connected to the PLC.

2. Check FD-10 for all stations. The value 1 indicates CANopen and 2 indicates CANlink.

3. Check whether the CAN communication baud rate defined by FD-00 is consistent with that of the
PLC.

4. Check whether the CAN station number defined by FD-02 is unique to avoid conflicts with other
drives.

Table 5-23 Common faults and solutions

Problem Solution

Failure to write f ) .
atlure to write frequency 1 Check F0-03 to confirm that the D component and the address in the

configuration table are correct. When F0-03 is 0, the I/0O mapping is 2000sub8;
when F0-03 is 9, the I/O mapping is 2073sub11.

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.

Fail to start the AC dri . . . ..
atiure to startthe rve 1 Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2: Communication).

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.
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Problem

Solution

Unstable connection

1 Touch the connection cables on the PLC end to check for poor contact. Ensure

that wiring on the PLC end is reliable.

2 Check that wiring on the AC drive end is reliable, and make sure that network

cables are inserted tightly.

3 Check that the signal cables are far away from the power cable.

Incorrect read value

1 Check that the configuration address is correct.

2 Check whether the program performs data conversion.

3 Make sure that the D component is not occupied.

4 Check the D component of I/O mapping.

5.6 Troubleshooting

5.6.1 Emergency Message and AC Drive Fault

Emergency message data

The following table describes the 7-byte data of the emergency message.

Table 5-24 Emergency message data

Emergency Error Code

Error Register

Predefined Error Code

Otol

2

3to7

Note

« Emergency error code: For details, see relevant chapters of the DS301 documentation. 0x8100 indicates the
communication error, and OxFF00 indicates predefined errors.

o Error register: For details, see the data value in 1001H of the object dictionary in relevant chapters of the DS301
documentation. Bit0 is the error flag, bit4 is the communication error flag, and bit7 is the predefined error.

« Predefined error code: See fault codes of the AC drive.

Fault code

The following table lists standard fault codes of the MD520. For details about the fault codes, see the
MD520 Series General-Purpose AC Drive Parameter Guide.
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Table 5-25 Fault code

Drive Fault Code

Drive Fault Code

2: Overcurrent

5: Overvoltage

8: Pre-charge power supply fault

9: Undervoltage

10: AC drive overload

11: Motor overload

12: Input phase loss

13: Output phase loss

14: Overheat

15: External fault

17: Pre-charge circuit error

18: Current sampling error

19: Motor parameter auto-tuning error
20: Encoder/PG card error

21: EEPROM fault

22: Encoder card not activated

23. Output short-circuited to ground
26: Cumulative running time reach
27: User-defined fault

28: User-defined warning

29: Cumulative power-on time reach

30: Output load loss

31: PID feedback loss during PID operation

42: Excessive speed deviation
43: Motor overspeed

45: Motor over-temperature
47.STO fault

51: Pole position auto-tuning error
55: Master-slave control fault
56: Self-check fault 1

57: Self-check fault 2

58: Self-check fault 3

59: Self-check fault 4

61: Braking overload

62: Braking transistor fault
63: External alarm

82: Pre-charge contactor fault
85: Time sequence fault

93: Motor control error 1

94: Motor control error 2

159: Automatic reset fault
160: Modbus timeout

161: CANopen fault

162: CANlink fault

164: Expansion card fault

174: Input error protection

5.6.2 Simple Diagnosis

Status
The AC drive parameter FD-17 provides the simple diagnosis function. This parameter shows the
number of times that the CAN bus is off due to strong interference after power-on.

Diagnosis
If the value is greater than 0 but does not continue to increase, the network has suffered strong
interference for a long time. If the value is greater than 0 and increases within 5 minutes, the network is
suffering interference or the configuration is incorrect, which requires troubleshooting.

Solution

Check all nodes for the same baud rate or address. Check whether the DIP switch is set correctly and in
place and whether the baud rate and address of the master are set correctly.
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Check whether the termination resistor is connected only to both ends of the bus. Power off all devices
and check whether the resistance between CANH and CANL of the bus is between 50 Q and 60 Q by

using a multimeter.

Check whether CANH and CANL of a node are reversely connected and whether CGND of the bus is
connected (typically CGND terminals of all devices are connected together and not grounded).
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6

6.1

Address

Device

CANlink Communication (MD38CAN1)

Protocol Description

The CANlink protocol is a CAN real-time bus protocol for the application layer developed by Inovance
based on the CAN2.0 bus protocol. It is mainly used for real-time control and high-speed data
exchange among Inovance products, such as PLCs, AC drives, and servo drives.

The CANlink protocol defines five frame structures, including remote frames, command frames,
configuration frames, monitoring frames, and data frames. The remote frame is used for the host to
scan the CANlink device and obtain information about the CANlink device. The command and
configuration frames are used to manage and configure the network. The monitoring frame is used to
monitor the CANlink network state. The data frame is used for high-speed data exchange between
devices. The CANlink protocol supports two transfer modes: request/response, and time-based or
condition-based automatic transmission.

CANlink adopts only CAN2.0 extended data frame as the protocol carrier and uses 29-bit arbitration ID.
It does not define other types of frame. Maximum length of a standard CANlink frame:

44 to 108 bits + 23 bits = 67 to 131 bits; maximum length of an extended frame: 64 to 128 bits + 28 bits =
92 to 156 bits

The CANlink protocol supports a station address of up to 8 bits, ranging from 1 to 63. Address 0 is the
broadcast address, which is not allowed for use. Addresses 246 to 255 are reserved. The high-order
address can be tailored based on actual requirements, and the blank bits are filled with 0.

The address range of Inovance products is 1-63.

Note

The CANlink communication address is consistent with the communication parameter address.

The CANlink devices include nodes, monitors, and configurators.

e Node: It is a CAN device that has the basic characteristics defined by CANlink.
e Monitor: It is a mandatory node that monitors the CANlink network communication status.
e Configurator: It is an optional monitor that is used to configure the CANlink network.

Transmission rate

CANlink supports the following baud rate in the unit of kbps: 20, 50, 100, 125, 250, 500 (default), 800,
and 1000. The default value is recommended.

CANlink does not provide the rate error detection mechanism, and the result is unknown if the bus
rates are inconsistent.
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Timeout

In the CANlink network, the monitor broadcasts a heartbeat monitoring frame to the node based on
the set heartbeat period, and the node returns the heartbeat message to the monitor based on the set
heartbeat period. If the monitor does not receive the heartbeat frame from a node within the timeout
duration, a timeout error is reported. The timeout duration is a multiple of the heartbeat period (set by
a number with one decimal), and is 1.5 times of the heartbeat period by default.

The node and the monitor report the monitor timeout error and the node timeout error, respectively. If
the node does not receive the heartbeat frame from the monitor within the timeout duration, a
monitor timeout error is reported. If the monitor does not receive the heartbeat frame from the node
within the timeout duration, a node timeout error is reported.

Network load rate

Perform CANlink configurations based on the network carrying capacity. In the CANlink protocol, it is
recommended that the bus load not exceed 50%. The management configuration information device
needs to calculate the bus load based on the baud rate to ensure the load ratio. The background
software needs to calculate the bus load during the programming configuration. Different colors
indicate different load ratio: green: < 50%; yellow: 50% to 75%; red: 75% to 90%. When the load is
higher than 90%, an error is reported.

CANlink frame priority

Control frame (0111b) <~ Command frame (1000b) < Configuration frame (1010b) < Data frame
(1100b) <= Remote frame (1101b) < Heartbeat frame (1110b)

CAN data structure

For historical reasons, the CANlink bus uses the 32-bit register's representation method with the high-
order byte at the start. The following table describes the data structure. When initializing the chip, set
the transmission mode with the high-order byte at the start for the chip.

Table 6-1 CANlink data structure

Chip Register MDL MDH

Register value Ox data0 datal data2 data3 Ox data4 data5 data6 data7

CAN data data0 datal data2 data3 data4 data5 data6 data7

Byte (8 bits) Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8

CAN data data0 | datal data2 | data3 data7 |data6 data5 |data4

Dual bytes (16 bits) | DBytel DByte2 DByte3 DByte4

CAN data Ox dataOdatal Ox data2data3 Ox data4data5 Ox databdata7

Four bytes (32 bits) | QBytel QByte2

CAN data Ox data0 datal data2 data3 Ox data4 data5 data6 data7
CANlink mode

The CANlink node contains the following three running modes:

-75-




CANlink Communication (MD38CAN1)

o Initial mode: The device is initialized and locked. In this mode, the remote frame and address
conflict detection can be responded and configuration frames (at an interval of 8s) are broadcast.

e Based on the initial mode, the control frame, command frame, and configuration frame are
responded. Heartbeat frames are sent for timeout check (if supported).

e Operation mode: Based on the configuration mode, the slave operates according to the data
transmission configuration frame. The data frame is received and processed, and the configuration

frame is not responded.

The following figure shows how CANlink operation modes are switched based on specific conditions.

Initial (safety) mode

Configuration mode

Running mode

Figure 6-1 CANlink mode switch

e 1: Receive the remote frame from the monitor.

e 2:Receive the node start command.

e 3: Execute the node end command.

e 4-5:The node reports the monitor heartbeat timeout error or the message of communication

parameter modification.

6.2 Networking and Interfaces

For details, see “5.2 Networking and Interfaces” on page 57.
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6.3

Related Parameters

Table 6-2 Related parameters

Parameter | Parameter Default Value Range Description
Code Name
FD-00 Baud rate 5005 Ones: Modbus This parameter defines the speed of data
0: 300 bps transmitted between the host controller and
the AC drive. The higher the baud rate, the
1: 600 bps faster the communication speed.
2:1200 bps Note that the baud rate of the host controller
3:2400 bps must be the same as that of the AC drive.
4: 4800 bps Otherwise, communication will fail.
5:9600 bps
6: 19200 bps
7:38400 bps
8: 57600 bps
9: 115200 bps
Tens: Reserved
Hundreds: Reserved
Thousands: CANlink/
CANopen baud rate
0: 20 kbps
1: 50 kbps
2: 100 kbps
3:125 kbps
4: 250 kbps
5: 500 kbps
6: 1 Mbps
FD-02 Local 1 1to 247 The local address must be unique in the
address range of 1 to 247, which is the basis for point-
to-point communication between the AC
drive and host controller.
Note: This parameter is used to set the
station alias when EtherCAT communication
with the communication card version other
than V125 (U0-67) applies. When EtherCAT
communication with the communication
card version V125 applies, the parameter
cannot be used to set the station alias.
FD-10 Switchover |2 1: CANopen This parameter is used to select the CAN
between 2: CANlink communication protocol for the CAN1
CANopen expansion card.
and CANlink

The value 1 represents CANopen.

The value 2 represents CANlink.
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Parameter | Parameter Default Value Range Description
Code Name

FD-14 Numberof |0 0 to 65535 This parameter is used to monitor the bus
frames load. It defines the number of CAN frames
received per received by the station per second.
unittime It is valid only for the CANlink

communication expansion card.

FD-15 Maximum 0 0 to 65535 This parameter is used to monitor bus errors.
number of It defines the maximum number of error
error frames frames received by the node.
received by It is valid only for the CANlink
node communication expansion card.

FD-16 Maximum 0 0 to 65535 This parameter is used to monitor bus errors.
number of It defines the maximum number of error
error frame frames sent by the node.
sent by node It is valid only for the CANlink

communication expansion card.

FD-17 Numberof |0 0 to 65535 This parameter is used to monitor bus errors.
disconnec- It defines the number that the node
tions from disconnects from the CAN bus.
bus It is valid only for the CANlink

communication expansion card.

FD-19 CAN 3 1to 15 This parameter is used to set the number of
communica- timeout events allowed in CANopen
tion communication before a warning is reported.
disconnec-
tion
coefficient

6.4

6.4.1

Communication Configuration

Software acquisition and hardware connection

Configuration for CANlink Communication Between AC Drive and H5U

1. Log in to the official website of Inovance (https://newweb.inovance.com/hc/serviceSupport/

download) to obtain the H5U programming software.

2. Connect the H5U to the CN1 interface of the MD38CAN1 expansion card installed on the MD520 using

twisted pair cables.

Master and slave configuration

H5U

CANH

CANL

CGND

MD38CAN1-CN1

MD520

Figure 6-2 Connecting communication interfaces

1. Open AutoShop, click New Project, check that Series and models is H5U, and click OK to enter the

programming interface.
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Instances

2. Click =% CAN(CANLink) in the left pane to enter the CANlink communication setting interface, set
parameters as follows, and then click OK.

Protocol: Select CANlink.

Station No.: Select Upper computer setting. Note that the CANlink station number of the PLC
must be different from that of the AC drive.

Baud Rate: Select Upper computer setting. The communication baud rate must be consistent
with the baud rate of the AC drive.

CAN(CANLink)
CANlink Config

. Click =% CAN(CANLink) , and click AddCAN Config. == is displayed. Double-click CANlink
Config, click Next on the displayed interface, and then set parameter as follows.

a. Set the slave type to MD (AC drive).

b. Set the slave number according to that defined by FD-02 of the AC drive.
c. Set the state register and start/stop component to 7000 and 6000.

d. Click Add, and click Finish.

In this way, a slave is added. If there are multiple shafts, repeat the preceding steps after clicking
Add.

Write operation: After a slave is added, select the PLC to set the configuration to be written to the D
element of the AC drive.

Station number Device type

63 Host{H5U Series)

1 MD (Frequency Converter)
2 MD (Frequency Converter)

Host (63) Config

Send Config Receive Config Synchronous Write

HO Trigger Mods Trigges Send Station Send Register R Receive Register Length
1 Time (ns) 10 83 HOST (HEV) 0 it 1 1000 Hex 1
z Time(nsz) 10 63 HOST(HEU) 2 Dec 1 2000 Hex 1
3 Time(nsz) 10 63 HOST(HEW) 100 . z M (Freguency 1000  Hex 1
4 Time{ns) 10 HOSTOEUY 102 D z MO (Frequency 2000  Hex 1

As shown in the preceding figure, assign the value of D2 to the control word address of the AC drive
with the station number 1, and assign the value of D102 to the control word address of the AC drive
with the station number 2. Write the corresponding register address as required, and make sure that

the receiving register address is correct and writable; otherwise, the write operation will fail.

. Read operation: Select the station (AC drive) to be read and enter the configuration interface for
reading the D component of the AC drive.
To read station 1, click number 1 to start configuration. To read station 2, click number 2 to start
configuration. You cannot read the required value correctly if the station number is incorrect.

Slave station (1) configuration

Send Config  Receive Config

WO, Trigger Mad, Trigge: Send Statien Send Register Receiver Station Receive Register Length
1 Time(ms) 10 1 MD (Frequ 7002 Hex 83 HOST (HEU) 300 Dec 1
2 Time(ms) 10 1 MD (Frequ 7003 Hex 83 HOST (HBU) 302 Dec 1
3 Time(ms) 10 1 MD (Frequ 7004  Hex 83 HOST (HBU) 304 Deo 1

As shown in the preceding figure, the bus voltage, output voltage, and output frequency of the AC
drive are sent to D300, D302, and D304 of the PLC. Configure the transmission register address and D
component correctly as needed. After the read and write operation settings, keep clicking OK until
you return to the programming interface.

1. Write the frequency (FO03 is set to 9).
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4.

Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and then write the
integer to 1000H.

The following figure shows the configuration and the program.

63 HOST (HEWU) ] Tes 1 MO (Fregu 1000  Hex 1
TEMUL 0208 Ei00.0 D108 ]
Axis 1 HMI
input value
DIFT niog 0o ]
< D10 K10000 =y > ki) E-10000 H  owv 1 23 1

. Start or stop the AC drive (F0-02 is set to 2).

Assign a value to the D component corresponding to the station address 2000H to control forward
running, reverse running, and stop of the AC drive through communication. Definitions of 2000H are
as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog in reverse
direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The following figure shows the configuration and the program.
63 HOST (HE 2 Tee 1 M (Frequ 2000 Heze 1

I mv sl Iz ]

fxis 1 control
wor

The PLC soft component address corresponding to 2000H is D2. Therefore, to control the AC drive to
run in the forward direction through communication, write 1 to D2. Similarly, to control the AC drive
to decelerate to stop, set D2 to 6.

. Read the bus voltage.

Convert the bus voltage U0-02 to 7002 based on the conversion rule (convert U in the high-order two
bits to 7, and convert the low-order two bits to a hexadecimal equivalent). The actual bus voltage is
the read bus voltage (a) divided by 10. According to the communication configuration, the D
component address of the bus voltage is D300. Convert D300 to a floating-point number and then
divide this value by 10.

The following figure shows the configuration and the program.

1 MD (Frequ 7002  Hex 63 HOST (HE1) 300 Des 1
DFLT D300 13850 ]
hxiz | read
U002 ralue
DEDIY D380 E10 1500 ]

Aetual bus voltage

Read the output voltage.

Convert the output voltage U0-03 to 7003 based on the conversion rule. The read value is the actual
output voltage. According to the communication configuration, you only need to move the value of
D302 to another D component (or not).

The following figure shows the configuration and the program.

-80-



CANlink Communication (MD38CAN1)

1 MO (Frequ 7003  Hex 63 HOST(HSU} 302 Dec 1
—[ Moy D30z B0z ]
bxiz 1 read :
Axis 1 actual
U003 value output woltage

5. Read the output current.
Convert the output current U0-04 to 7004 based on the conversion rule. The actual output current is

the read output current divided by 100.

The following figure shows the configuration and the program.

1 MD (Frequ 7004  Hex 63 HOST CHEW) 304 Dec 1
DIFLT D304 D354 ]
Axis 1 read
U004 value
DEDITY D364 E100 D504 :|
Axiz 1 actual

6. Read the AC drive state.
Read 3000H to directly obtain the current state of the AC drive (1: Running in forward direction; 2:
Running in reverse direction; 3: Stopped).

The following figure shows the configuration and the program.
1 M0 (Freqnm 3000  Hex 53 HOST (HEW) 308 Dec

L mv 1308 D358 ]

7. Read the DI state.
According to the conversion rule, convert the DI state U0-07 to 7007. Convert the read value into a

binary value. The LSB indicates DI1, the second bit indicates DI2, and so on.

The following figure shows the configuration and the program.
1 MO (Frequ 7007  Hex 53 HOST (HET) 310 Dee

— mv 1310 1360 ]
IT status

8. Read the fault code.
Convert the fault code U0-45 to 702D and convert the fault subcode U0-46 to 702E based on the

conversion rule.

The following figure shows the configuration and the program.

1 MD (Frequ 7020 Hex 63 HOST (HE1) a1z Dlec 1
1 MD (Frequ FOZE  Hex 63 HOST (HGIT) 314 Dec 1
My 031z D362 ]

Fault master code

o 0314 D364 ]
Fault subcode

Common faults and solutions

The must-dos are listed as follows:

1. Check the wiring. Check whether other pins instead of CANH and CANL are connected to the PLC.
2. Check FD-10 for all stations. The value 1 indicates CANopen and 2 indicates CANlink.
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3. Check whether the CAN communication baud rate defined by FD-00 is consistent with that of the
PLC.

4, Check whether the CAN station number defined by FD-02 is unique to avoid conflicts with other AC
drives.

Table 6-3 Common problems and solutions

Problem | Solution

Failure to write f . . ) . .
atlure to write frequency 1 Check F0-03 to confirm that the address in the configuration table is correct.

When F0-03 is 0, the address is the address of F0-08; when F0-03 is 9, the address
is 1000H or 7310H.

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.

Fail to start the AC dri . . . C .
atiure to startthe rve 1 Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2: Communication).

2 Check whether the termination resistor is connected. If not, switch on the
termination resistor and then power on the AC drive again.

Unstable connection )
1 Touch the connection cables on the PLC end to check for poor contact. Ensure

that wiring on the PLC end is reliable.

2 Check that wiring on the AC drive end is reliable, and make sure that network
cables are inserted tightly.

3 Check that the signal cables are far away from the power cable.

Incorrect read value ) . .
1 Check that the configuration address is correct.

2 Check whether the program performs data conversion.
3 Make sure that the D component is not occupied.
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7.1

7.2

PROFINET Communication (MD500-PN1)

Introduction

The MD500-PN1 card is a PROFINET fieldbus adapter card complying with PROFINET Ethernet
standards. It is installed on an MD series AC drive to improve the communication efficiency and
implement the AC drive networking function. This enables the AC drive to be a slave controlled by the
fieldbus master.

This user guide is applicable to the MD500-PN1 card with the software version of 1.00 or later. You can
query the version by viewing the parameter U0-67 of the AC drive after the card is installed and the
drive is powered on. The corresponding GSDML file is GSDML-V2.31-inovancemd500-20180705.xml.

Installation

The MD500-PN1 card is embedded in the MD520 series AC drive. Before installation, power off the AC
drive, wait at least 10 minutes until the charging indicator on the AC drive becomes off. Then, insert the
MD500-PN1 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 7-1” on page 83 describes the installation
of the card.

Note that the ground terminals of both the MD500-PN1 card and AC drive must be connected properly,
as shown in “Figure 7-2" on page 83.

Figure 7-1 MD500-PN1 card installation

o) ) o

INOVANGE]

Figure 7-2 Connecting ground terminals of the MD500-PN1 card and AC drive
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7.3 Terminal Layout and Description

The following figure describes terminals and indicators of the MD500-PN1 card. The pin header J1 on
the back of the MD500-PN1 card is used to connect the drive. The MD500-PN1 card provides two
Ethernet ports J2 and J3 to enable the card to communicate with the PN card (PLC).

J5

J2 J3

Figure 7-3 MD500-PN1 card terminal layout

Table 7-1 Indicators of the MD500-PN1 card

Mark Hardware Name Function Description
J1 Pin header Check that FD-00 is set to 9 and FD-01 is set to 3.
J2 The ports are standard Ethernet RJ45 ports and are
13 Network port direction-insensitive. The J3 port is used by the PN

card (drive) to communicate with the PN card (PLC).

It is used to indicate the status of the power supply.
D5 Power supply indicator ON: Normal; OFF: Abnormal. Check whether the card
is installed properly.

PLC communication status indicator
(PLCLINK)

AC drive communication status
indicator (DSPLINK)

D1

For details, see “Table 7-2" on page 85.
D4

S1 2-bit DIP switch Used by the manufacturer for upgrade purpose only.

ACaution

o After the MD500-PN1 card is installed, J2 is on the left and J3 is on the right when facing the RJ45 interface.
These two ports are direction-insensitive. You can connect either one to the near PLC end.

o The Cat5e shielded twisted pair network cable is recommended to ensure stability.
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Table 7-2 Status indicators of the MD500-PN1 card

Indicator Status Solution
Steady green Normal None
Steady yellow MAC address abnormal Replace the PN card.
Blinking yellow AC drive faulty Clear the AC drive fault.
Abnormal communication | Set F0-28 to 1 and check whether the
DSPLINK Steady red with the AC drive AC drive supports the PN card.

Check whether the AC drive software

L AC drive communication version supports the PN card. Restore
Flashingin red

timeout the AC drive software to default
settings.
Steady green Communication normal /

Check whether a device name is
assigned to the slave.

Blinking green The master is not found.
Check whether the corresponding PLC
PLCLINK is connected.
Steady yellow Configuration error Check whether the GSD file is correct.
Communication with the Check the wiring and check whether the
Steady red shield of the network cable is

master interrupted
connected properly.

Power off and then power on the

PN card software abnormal equipment. Replace the PN card.

D1 and D4 Both in red
Check that the DIP switch S1is OFF and

DIP switch abnormal .
re-power on the equipment.

PROFINET Topology

The PROFINET protocol supports a variety of topologies, including bus-, star-, and tree-type
topologies. Diversified networking modes can be implemented by using switches.

PROFINET MD500PN MD500PN MD500PN
Master Slave 1 Slave 2 Slave N
P1 | P2 P1 | P2 P1 | P2 P1 | P2

Figure 7-4 Bus-type topology

PROFINET
Master

]

Network switch

|

L1
MD500PN MD500PN MD500PN
Slave 1 Slave 2 Slave N
P1|P2 P1| P2 P1| P2

Figure 7-5 Star-type topology
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PROFINET
Master

P1| P2
Network switch 1
P1|P2|P3
LT
[

MD500PN MDS500PN

Slave 1 Slave2

P1]P2 P1]P2

Network switch 2 Network switch 3
P1]P2[P3 P1{P2|P3
MD500PN MD500PN MD500PN MD500PN

Slave 3 Slave 4 Slave 5 Slave 6

P1]P2 P1[P2 P1[P2 P1]P2

Figure 7-6 Tree-type topology

7.5 Data Transmission Format

The MD500-PN1 card transmits data using PZD formats with different lengths as required. You can set
the PZD functions during configuration.

The following table lists the functions supported by each data format.

Data Type Data Length Supported Function
Standard telegram 1 PzZD-2/2 Setting of AC drive command and
frequency

Reading of AC drive state and
running frequency

Standard telegram 2 PZD-4/4 Setting of AC drive command and
frequency

Periodic writing of two function
parameters

Reading of AC drive state and
running frequency

Periodic reading of two function
parameters

Standard telegram 3 PZD-6/6 Setting of AC drive command and
frequency

Cyclic writing of four function
parameters

Reading of AC drive status and
running frequency

Cyclic reading of four function
parameters
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7.6

Data Type

Data Length

Supported Function

Standard telegram 4

PZD-8/8

Setting of AC drive command and

frequency

Cyclic writing of six function
parameters

Reading of AC drive status and
running frequency

Cyclic reading of six function
parameters

Standard telegram 5 PzD-10/10 Setting of AC drive command and

frequency

Periodic writing of eight function
parameters

Reading of AC drive state and
running frequency

Cyclic reading of eight function
parameters

Standard telegram 6 PZD-12/12 Setting of AC drive command and

frequency

Cyclic writing of 10 function
parameters

Reading of AC drive status and
running frequency

Cyclic reading of 10 function
parameters

Supplementary telegram PZD-2/6 Setting of AC drive command and

frequency

Reading of AC drive state and
running frequency

Periodic reading of four function
parameters

PZD Data

The master can modify and read AC drive data in real time and exchange data cyclically with the AC
drive through the PZD data. Data communication addresses are directly configured by the AC drive.
The specific functions are as follows:

e 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 data between the AC drive and
PROFINET master station

The written PZD1 and PZD2 are mapped to U3-17 and U3-16 respectively by default. If a command or
frequency fails to be written into the AC drive while PZD3 to PZD12 can be written and F0-02 and F0-03
are set to 2 and 9 respectively, check whether FE-00 and FE-01 are U3-17 and U3-16 respectively. If not,
manually correct the parameter values. The read PZD1 and PZD2 are mapped to U0-68 and U0-69
respectively. If a state or running frequency fails to be read while PZD3 to PZD12 can be read, check
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whether FE-20 and FE-21 are set to U0-68 and U0-69 respectively. If not, manually correct the values of
FE-20 and FE-21.

The following table lists the interactive data.

Table 7-3 Interactive data

frequency (frequency source
set to communication, that is,
F0-03 = 9), which ranges from
the 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 target frequency
exceeds this range, the AC
drive runs at the frequency
upper limit.

PZD Data Sent by Master PZD Data Responded by AC Drive
PzD1 PZD2 PZD3 to PZD12 PzD1 PZD2 PZD3 to PZD12
Control word Frequency Real-time Status word (UO- | Running Real-time
(U3-17) reference (U3-16) | modification of | 68) frequency (UO- reading of AC
AC drive 69) drive parameters
parameters
Table 7-4 Interactive data
PZD Data Sent by Master PZD Data Responded by AC Drive
PzD1 AC drive command word PzD1 It indicates the AC drive state. which is
(command source set to described as follows:
cozr;wmunication, thatis, F0-02 Bit 0: 0: Stopped; 1: Running
Bit 1: 0: Running in forward direction; 1:
1: Forward run Running in reverse direction
2: Reverse run Bit 2: 0: Not faulty; 1: Faulty
3: Forward jog Bit 3: 0: Running frequency not reached; 1:
4: Reverse jog Running frequency reached
5: Coast to stop Bit 4 to bit 7: Reserved
6: Stop according to F6-10 Bit 8 to bit 15: AC drive fault code
(Stop mode)
7: Reset upon fault
PzD2 It indicates the AC drive target | PZD2 It indicates the AC drive running frequency

(unit: 0.01 Hz).

The current AC drive running frequency is
returned as 16-bit signed data.

PzZD3 to PZD12

Function parameters are
modified in real time and are
not written into the EEPROM.

PzD3 to PZD12

Function parameters are read in real time.
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1.7

Related Parameters

PN card configuration of the AC drive

After the MD500-PN1 expansion card is installed in the AC drive, set F0-28 to 1 to enable the card to
communicate with the AC drive.

Pa | Parame | Value Range | Value Description
rame ter
ter Name
Code
F0-28 | Commu- | 0: Modbus 1 This parameter is used to select a communication protocol.
nication | protocal 0: Modbus protocol
protocol 1: Expansion
S EXp The Modbus protocol is used.
communica-
tion 1: Expansion communication protocol
protocol PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and EtherNet/IP
2: Inobus protocols can be used.
protocol No setting is required for CANlink because it is always valid.
(through 2: Inobus protocol (through EtherCAT card)
EtherCAT
card) When this parameter is set to 2, the Inobus communication protocol is
used. The AC drive version must be F7-10 = U60.07/F7-11 = U61.07/F7-15
=000.00/F7-16 = 000.00 or later.
FO-02 | Opera- | 0: Operating |2 This parameter is used to select the input channel of the AC drive
tion panel control commands, such as run, stop, forward run, reverse run and jog
com- 1: Terminal operation.
mand 2: 0: Operating panel
source :
selec- Communica- The RUN/STOP key on the operating panel can be used to start or stop
tion tion the drive. This mode is suitable for initial commissioning.
3: User- 1: Terminal
defined

Operation commands are input using the DI of the AC drive. The DI can
be assigned with different functions such as start/stop, forward/reverse
run, jog, two-wire/three-wire mode, and multi-reference. This mode is
suitable for most applications.

2: Communication

Operation commands are input through remote communication. The
AC drive must be equipped with a communication card to
communicate with the host controller. This mode is suitable for remote
control or centralized control on multiple equipment.

3: User-defined

The command source is defined by the user as needed for expansion.
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Pa | Parame | Value Range | Value Description
rame ter
ter Name
Code
F0-03 | Main 0: Digital 9 This parameter is used to set the source of the main frequency source X
frequen- | setting (non- as below.
ey X retentive 0: Digital setting (non-retentive upon power failure)
selec- upon power
tion failure) The initial value of the frequency reference is the value of F0-08 (Preset
o frequency). The frequency can be changed by using the A and ¥ keys
L D!gltal on the operating panel or the multi-functional input terminal
settlng. functioning as the UP/DOWN key. When the AC drive is powered on
(retentive again after a power failure, the frequency reference is restored to the
upon power value of F0-08.
failure)
5 ALL 1: Digital setting (retentive upon power failure)
' The initial value of the frequency reference is the value of F0-08 (Preset
3:A12 frequency). The frequency can be changed by using the A and ¥ keys
4: AI3 on the operating panel or the multi-functional input terminal
5. Pulse functioning as the UP/DOWN key. When the AC drive is powered on
reference again after a power failure, the frequency reference is the same as that
(DI5) at the moment of the last power failure. Modifications made by using
) keys A and ¥ keys on the operating panel or the multi-functional input
6: Multi- terminal functioning as the UP and DOWN key remain effective.
reference
2:AlL
7: Simple
PLC The frequency reference is input through All, which inputs voltage
signals. The frequency is calculated according to the Al curve, which is
8:PID set by parameters in group F4.
% 3:A12
Communica-
tion The frequency reference is input through Al2, which inputs current or
voltage signals. The frequency is calculated according to the Al curve,
Others: F which is set by parameters in group F4.
connector

4: AI3

The frequency reference is input through AI3, which inputs voltage
signals. The frequency is calculated according to the Al curve, which is
set by parameters in group F4.

5: Pulse reference (DI5)

The frequency reference is set by using the pulse frequency input
through DI5. The frequency is calculated (F4-28 to F4-31) according to
the relationship curve between the pulse frequency and the frequency
reference.

6: Multi-reference

When the parameter is set to 6, combinations of different DI states
correspond to different frequency references. The four multi-reference
terminals (assigned with functions 12 to 15) can provide 16 states,
corresponding to 16 frequencies (set by FC-00 to FC-15).

To be continued
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Pa | Parame | Value Range | Value Description
rame ter

ter Name

Code

Con- | Contin- | Continued Con- Continued
ti(rjlu— ued tinued 7: Simple PLC

e

Simple PLC is a multi-reference used to control the running time and
acceleration/deceleration time. Parameters FC-00 to FC-15 are used to
set the values of each frequency. FC-18 to FC-49 are used to set the
running time and acceleration and deceleration time of each frequency.
Up to 16 frequencies can be set.

8: PID

PID is selected as the frequency source. As a general process control
method, PID control is a closed-loop mechanism in which each
controlled variable is stabilized at the target level. This is implemented
through proportional, integral, and differential calculation of the
difference between the feedback signal and the target signal of the
controlled variable and through adjustment of the AC drive output
frequency. PID control is generally used in closed-loop control
scenarios, such as constant pressure closed-loop control and constant
tension closed-loop control. Set PID-related parameters in group FA.

9: Communication

The frequency is set through communication. This mode is applicable
to applications requiring remote control or centralized control of
multiple devices. In this mode, you can input the frequency through
remote communication (address 0x7310). In this case, the AC drive
must be installed with a communication card for communicating with
the host controller.

Others: F connector

This parameter is set to the number of a floating connector. In this case,
the value of the connector is read as an auxiliary frequency reference.
This mode is used for expansion besides the common sources.

Parameters related to expansion cards

Parameter Code

Description

U0-66

Model of the communication expansion card

« 100: CANopen

« 200. PROFIBUS DP
« 300: CANlink

« 400. PROFINET

« 500: EtherCAT

« 600: EtherNet/IP

uo-e67

Software version of the communication expansion card.
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7.8 Communication Configuration

7.8.1

Configuring Slaves on the S7-1200 Master

Before using the PROFINET master, you need to configure the GSDML file of the slave to add the
corresponding slave stations to the master. If the file exists, skip step 2. You can obtain the GSDML file

from the Inovance agent or the manufacturer.

To configure the slave, do as follows:

1. Create a project and add the S7-1200 master to the project in PORTAL. To be specific, open PORTAL

first. The interface as shown in the following figure is displayed.

T Siemens

» Project view

» Project view

Click Configure a device.

@ Open existing project
@ Create new project

@ Migrate project

@ Welcome Tour

@ installed software

® Help

® User interface language

@ Open existing project
@ Create new project

@ Migrate project

@ Welcome Tour

@ Installed software

@ Help

@) Userinterface language

—-gx

Totally Integrated Automation

Open existing project

Recently used

Project

Totally Integrated Automation

Create new project

Project name:
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T Siemens - C:\Usersly0263\Documents\Automation\PN testiPN test -ox

» Project view

Totally Integrated Automation

First steps

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

3]

Create new project |
Migrate project

Close project

Configure a device
Welcome Tour

First steps Q‘&g Write PLC program
P Configure
b technology objects

Installed software

Help Configure an HM screen

User interface language

Opened project: C:\Usersly0263\Documents\AutomationtPN testiPN test

For a new project, click Add new device (marked with a red circle in the following figure). For an

existing project, click Configure networks (marked with a green circle in the following figure).

emens - C:\Usersty0263\Documents\Automation\PN testPN test —ox

Devices &
networks

) Project view

X

Totally Integrated Automation

Show all devices

Show all devices Details | List | Thumbnails

Add new device

Configure networks

Opened project: C:\UserslyD263\Documents\Automation\PN testiPN test

Select a PLC on the displayed interface. Ensure that the article number and firmware version of the

PLC are correct to avoid a download failure.

[T Slemens - C:\Usersy0263 DocumentsVAutomationPN testP test

Devices &
networks

Totally Integrated Automation

Add new device

Show all devices Device name:

PLC

8 Convrallers Device:
[. ~ [ snncs7-1200

~@eu
» [ CPU 1211C AGDCRY
» [m cru 1211C0EDTDC

» [ CPU 1211CDCDGRY
~ [ CPU 1212C ACDCRY

Configure networks
Il 57 212180300080
WeE it Aricle no: [6E57 212182400160

Add new device

3]

Controlers

CPU1212C ACIDCIRY.

~M WEEBIETE | vewor [z |
» [@cPuI212c00DCDC | |_
»[@CPU1212cDCDCRY || Description:
» [ CPU 1214C ACIDCRIy. Work memory 75 KB; 120/240VAC power supply
» v macocpcoc sl v
» (@ cPu 1214C DCDCRlY (expandable with digital signal board) and 4
[er—— » [ CPU 1215C ACDCRly pulse outputs on board; signal board expands.

; omboard I0; up o 3 communication modules
b/l PO 1215€ DOOADC for seril communication; up t 2 signal

» [ CPU 1215C DCIDCRY modules for O expansion; 0.04 ms 1000

» [ CPu 1217C DCIDCIDC instructons; PROFINETinterisce for

A O oo programming, HM and PLC to FLC

Communicston
» [ U 12127 DCIoCiRy

Click Add or double-click the selected master station.
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Show all devices

Add new device

Configure networks

The master is added.

2. (Optional) To install the GSDML file, choose Options > Manage general description files (GSD).

Select the storage path that does not contain any Chinese characters for the GSDML file, select the

» [ CPU 1211C DEDCRl
~ [ CPU 1212C ACIDCIRIy
[ 6E57 212-18D30-0X80

» h CPU 1212FC DCDCDC
» [ CPU 1212FC DCIDCRlY

[mcroT
» [l CPU 1212C DCIDTRlY
» [l CPU 1214C ACIDCIRIy
» [ cPU 1214C DCDADC
» [ CPU 1214C DCIDTRlY
» [l CPU 1215C ACIDCRIy

PU 1215C DEIDCIDC
PU 1215C DEIDCRly
PU 1217C DEIDCIDC

» h CPU 1214FC DCDCDC
» [ CPU 1214FC DCIDCRY
» h CPU 1215FC DCDCDC
» [ CPU 1215FC DCIDCRlY
» [l Unspecified CPU 1200

HM
»
PCsystems
»@a
[ T
»@a
() Open device view

CPU 1212C ACIDCRlY

Article no.: 6ES7 212-1BE40-OXBO
Version:  [vaz =]
Description:

Wiork memory 75 K8; 120i240VAC power supply
‘with DI8 x 24VDC SINKISOURCE, DQE x relay and
#12 on board; 4 high-speed counters
(expandable viith digital signal board) and 4
pulse outputs on board; signal board expands
on-board 110; up to 3 communication modules
for serial communication; up to 2 signal
modules for 10 expansion; 0.04 ms/1000
instructions; PROFINETinterface for
programming. Hil and PLC to FLC
communication

mens sersy02| Jocu ts\Automation\PN test\iPN test
Project Edit View Insert Online | Options |Teols Window Help
3 (Y saveproject S Y i 1 settings

&

> ] PNtest
& Add new device
iy Devices & networks

Devices

Support packages

[#| show reference text

L] Global libraries

Start Automation License Manager

e s Gooffline

fr [8 IR

o

v.mrAca [CPU 1212C AC/DC/Rly]

IIY Device configuration
4| Online & diagnostics
[-5! Program blocks

[ Technology objects
External source files
E PLCtags

[ PLC data types

g5\ Watch and force tables
(& oOnline backups

[ Traces

[§§} Device proxy data

b | Details view

GSDML file to be installed, and click Install.

| Manage general station description files

Installed GSDs

GSDs in the project

Source path:  [E:IPNgsd

Content of imported path
[ File

Wersion

Language

Status

Info

¥ GSDMLA/2 33-novance-MDS00FN-20190405 xml

V233

English

Notyet installed

MD500FMN

|{ Install }| Cancel

ACaution

The GSDML file name varies with the AC drive series. For details, see the corresponding user guide.

After installation is done, click Close.
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Manage general station descr

Installation result

I Message

0 Installation was completed successfully.

w
o
i
a
8

| E <- Close

[ Install additicnal files

3. Configure a slave.
Click Device configuration.

Switch to Network View.

Siemens - C:\WUsersly0263\DocumentsiAutomatid

Project Edit View Insert Online Options Toc

3 % B save project a % = XK)!(

Devices

el

E4

* ] PMtest
I Add new device
By Devices & networks
~ [ PLC_1 [CPU 1212C AC/DC/RIy]

------ Device configuration
%e & diagnostics

» [ Program blocks

» [ Technology objects

» External source files

» [ PLCtags

» [ FLC data types

» ';1 Watch and force tables
» (& Online backups

» I:'." Traces

» [ Device proxydata

« | Details view
——
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= Optiens Toels Window Help
B X D G MG ER S coonlne F coofiine fp I I 2 - 1]

PN test » PLC_1 [CPU 1212C ACDC/RIy]

Totally Integrat

logy view | Network view _J[If Device view || options
dt [Fcticruiziag [ E e = Device overview
9] Iioduie + [ Catalog
[ Fiteer Frofil
. s » [mcru
» [ Signal board
DI 8l s
21 » [ Communicat
103 102 10 2 3 - » [l Botteryboan
Rack_0 i e 1 » [mo
= = » (@D
[moo
[ HsC_2 =
| » _mDIDQ
- HSC_3 =
» (mA
HSC_4 e
» (@ rQ
HSC_5 e
» [ AaQ
HSC_6 =
i » [l Communicat
u
= ol » [l Technologyr
uls
Fuls.
Puls...
e — 5 [ Tinormaton
[m| [ [100% 5 ——y— & <) [ Information
| Properties | *i}Info @ [®2) Diagnostics | Device:
| General ] Cross-references | Compile |
A e —
<1 u

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

Connections | HIl connecion &3 melations - "

PLC_1
CPU 1212C

|E Topology view ”EE]J Network view

<Ju] 100% | ==

-

1 <]

Y Device view
Network overvi-

57-1200 statio...
» PLC 1

J@” 10 tags H System constants || Texts |

@*_ﬂlnfo yuﬂ Diagnostics ‘

General
j Ethernet addresses
Ethernetaddresses

Set the IP address and subnet mask of the PLC, and click Add new subnet.

Bl

<] Blios ) 5 i< [

—

General H 10 tags ” System constants H Texts |

|d Properties  [*Info 0%l Diagnostics |

General

Ethernet addresses Ethernet addresses

Time synchranization Interface networked with
Operating mode

Advanced options Subnet: | Mot networked

Vieb server access

IP protocol

IP address:

[T use router

Router address:

Q

(") IP address is set directlyat the device

< Add new subnet >

- @ Set P address in the project

Q Q Q

[

Locate MD500PN under Hardware catalog on the right, and double-click MD500PN.
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PORTAL

Options

(il

v | Catalog

d

N EX|

|cSearch:-

] ]

Profile: | <All=-

E Filter

4 m Centrallers
» [ HM
» h PC systems
» [ Drives & starters
» [ Network components
4 m Detecting & Manitoring
» [ Distributed 1i0
] h Power supply & distribution
» [ Field devices
- h Other field devices
4 5 Additional Ethernet devices
~ [l PROFINETIO
- h Drives
~ [ INOVANCE
~ [ij MD500
« (il MD500PN
'l MDS00PN
» (g SIEMENS AG
» [ Encoders
] m Gateway

2l

>

>l

Click Not assigned to select the master system for the slave.

ot assigned
=

|; Topology view ||ﬁg,] Network view  [[If Dey

ﬁ-f Metwork uu Cannections |Hl.'| connection |'| b :_". [ Network
E w Devici

PLC_1 MD500PN m] = v Si
CPU1212C MDS00PN & ]
G

»

| wmm | s

Select the slave, and choose Properties > General > PROFINET interface [X1] > Ethernet

addresses and set the IP address.
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PN test » Devices & networks -
‘E'? Topology view ||ﬂ%h Network view  [[lY Device view
[ & teotors & B HI Q2 2 | [ Networkover(s
[~]

% Network| 13 Connections [Hil connection

¢ Device
> 571200 stat
PLC_1 MD500PN D s
cPU1212C MDS00PH
~ G5D device_
» NDS00PN

<[] [>] [100% - —— [<]m]

‘QProperties ||"_i.‘.|nfo y"ﬂ Diagnostics |

J General " 10 tags " System constants H Texts ‘
» General I
~ PROFINET interface [X1] LRIt
General Interface networked with
| Ethemetaddresses
} Advanced options Subnet: | PNIE_1 [+

Identification & Mainten...

1 Shared Device

IP protocol

IPaddress: | 192 . 168 .0 .2
Subnetmask: | 255 . 255 . 255 . 0
B S T A e B

| 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.

‘ﬁProperties H:illnfo iJHﬂDiagnustics ‘

J General H 10 tags H System constants || Texts ‘
¥ General M Synchrenize router settings with 10 centroller [~
~ PROFINETinterface [x1] [T Use router
General

» Advanced options

PROFINET

Identification & Mainten...

Shared Device
[ Generate FROFINET divice name automatically

PROFINETdevice name: [driveiT

\
Converted name: |drivert ]
)

Device number: | 1 B2

1T FY [v

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

ouped device D500P! D500P

‘;Topologyview ‘lgEhNetworkvisw @ Options

IEH
3 = - . aOlz
dt = Device overview E_
A =
2] module JRack | ¥ |Catalog H
= wosoom A [ —
g
b Ineeriace 0 Mriter  profle: [A> =) [e]|E
0 3
» [ Head module =
_
Il Standard telegram 1, FZD-212 1%l
— [.Standard(e\egramz FZD-4/4 %
] [ A ! 2
" [l 5tzndard telegram 3, PZD-6/6 =
- i [l standard telegram 4, PZD-8/8 2
,
i [l standard telegram 5, PZD-10/10 |3
Standard telegram 6, PZD-12/1 24 i
[l supplementary telegram, PZ...  |=|
=4
=
=
a
3
&
LLI
=
<[] v 8w > g
‘QProperties "j.'.lnfo 1 | 2| Diagnostics a

5. Configure the PZD.
The PZD1 and PZD2 configurations are fixed and cannot be modified by users. PZD3 to PZD12 are
intended for exchange of user-defined cyclic data. They can be set in hardware configuration.
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PNtest » Ungrouped devices » MD500PN [MD500PN] —@EX
[ Topology view | & Network view |[f Device view | | Options
& [mosoonosoorns 7] ) B (4] S Device overview
R odie fack[sor | 1acres | Q aress || ¥ Catalog
. ~ wDs00PN o o <searchs (it [t
I 0 MFiter  Profie:
- » [l Head module
[ Module
<[] 100% | 5 | Ml stendard telegram 1 #0202
Tl standard teleg
[ General [ 10tags | System constants | Texts | M stendard teleg
~ General i -
e Module [l standard teleg
Catalog information =
[l supplementarytelegram, P.. ||
P odule para meterc General Parameter B
110 addresses B
e — g
a—
FZDS(mastersslave): [64512 ]
—" g
g
: (61340
-
raotog . 3 E——
< w > |Information

PZDx(master->slave) indicates the address of the slave used by the master to write data to the slave,
and PZDx(slave->master) indicates the address of the slave used by the master to read data from the
slave. PZD3 to PZD12 (determined by the selected message type) are displayed in decimal and can
be modified. For example, to set PZD3(master->slaver) to F0-12, enter 61452,

By default, all PZDs of the MD520 are set to F0-00 (61440 in decimal). For unused PZDs, modification
is not required and default values can be retained. PZD mapping must be set independently for each
slave as required. If mapping relationships of various slaves are the same, you can select one
configured slave, press Ctrl+C, select the PROFINET bus in the configuration, press Ctrl+V, and
modify the device name and IP address.

Switch to Network view. To add more stations, repeat the preceding steps. If the configuration is
the same, select and copy a configured slave and modify the IP address and device name (note that
the device name must be unique).

6. 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.) Start
compiling, click Load, select the interface, and click Start search.

Extended download to device X
Configured access nodes of "PLC_1"
Device Device type Slot Interface type  Address Subnet
PLC_1 CPU31S2PNDP  2X2 PNIIE 192.168.0.1 FNIE_T
CPU315-2PNDP  2X1 Pl 2
Type ofthe PGIPC interface:  [§L_PNIIE [~
FGIFCinterface: || Intel(R} Ethernet Connection (3) 1218-L [ ®©
Connection to interfaceisubnet: | PNIE_1 [+ ®©
\ [-]®©
Selecttarget device: | sShow all compatible devices [+]
Device Device type Interface type Address Target device
FLC_1 CPU3152 PNIDF__ PNIIE 192.168.0.1 FLC_1
- - PRIIE Access address -
[~ Flash LED
Online status information: ("] Display only errer messages
Y. Found accessible device driverl
€ scancompleted. 1 campatible devices of 3 accessible devices found.
=7 Retrieving device information... E
Scan and information retrieval completed. [w]

7. Assign a device name.
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After downloading is complete, assign device names for slave stations without names. Select a slave,
and choose Online > Assign device name, or right-click the slave and select Assign device name.

ns - C:\Usersly0263\Documents\Automation\PN test\PN test

Edit View Insert | Online | Options Tools

Window Help

Tota

[ soveproject =) | & Goonline ik ne ¥ Goofine &7 IR % — || *
———————  extended go online.
& Go offline Cerl+
vices Simulation R = Topology view | g Networ
nnection -] 03 Reorions 1 33 H[H] @2
I Download to device Crrlsl I 10 system: PLC_1.PROFINET IO-System (100)
PN test Extended download to device...
B Add new device D 2 500PN
oy Devices & networks|  © S00PN
I . ]
| |
2] Online & diagno| g
» [ Program blocks | ETIOSyste...
» [ Technology obje| U © .
» Laj Externelsource |
ks E
b Ll PLCtags Herdware detaction »
» L PLC data types
» [ Watchand force| MM Device maintenance »
» [ Online backups | 7 Accessible devices... Crrlsy
s
b & Traces A ssrcru CurleShiftsE
» i Device proxy da o o oy Cirl+ShifteQ
etails view nline d\agnnst\[s kD floos — [v] —§—
n e
|4 Properties  [*iinfo
General [ IO tags [ System constants || Texts |
me
+ PROFINETinterface [1] H et

Devices of the same type will be displayed in the popped-out interface. Select the slave to be
assigned with the device name. The MAC address for each slave is unique. When multiple devices of
the same type exist in a network, differentiate such devices with their MAC addresses. The MAC
address of the MD500-PN1 card is on the product enclosure. Click Assign name.

Assign PROFINET device name. !

Configured PROFINET device

PROFINET device name: | driver!
Device type: | MDSOOPN
Online access
Type ofthe PGIPC imterface: | B PIIE

PGIPC interface:

[ intel(®; Ethernet Connection (3} 1218-L

Device filter

[& Only show devices of the same type

["] ©nly show devices with bad parameter settings

["] ©nlyshow devices without names

Accessible devices in the network:

1P address MAC address Device PROFINET device name Status

0.0.0.0 0-CA-4D-FE-037A_MD500 — 1 Nodevice name assigned
[| Flash LED

(<] [

[>]

Online status information:

i}

Update list | pssignname o |

Search completed. 1 of 2 devices were found.

<]

[>]

Close

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 from the PROFINET device name drop-down list to assign device names for other

stations.
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7.8.2

Assign PROFINET device name. X

Configured PROFINET device
PROFINETdevice name: <1 drivert =
——— Device type: [ MDS0OPN ‘

Online access
Type ofthe PGIFCinterface:  |_FHIE

©fd

PGIPCinteriace: [l intel(R) Ethernet Connection (3) 1218-Li

Device filter
[# only show devices of the same type
[7) only show devices with bad parameter settings

] only show devices without names

Accessible devices in the network:

IP address WAC address Device TNET device name StatUE

0.0.0.0 70-CA4DFED3TA  MD500 ‘- driverl @ oK 7

=

["|Flash LED

<] IIH 5]
[ Update list | [ Assignname

The slave will save the assigned name, and the master identifies each slave based on the device
name. (The MAC address is not intuitive in use. The device name assigned is bound to the MAC
address of a device for identification.)

ACaution

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

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

« After modifying the IP address, you only need to download the modified configuration to the PLC. Name
assignment is not required.

After the preceding steps, the PROFINET slave is configured. You can compile programs in the PLC to
control the AC drive. Reading and writing operations on PROFINET slaves through the PLC are similar
to those on PROFIBUS DP slaves through the PLC.

To ensure normal operation of the PLC, function blocks such as OB82, 83, 86, and 122 need to be
added during programming. The content of the function blocks can be compiled according to actual
needs or left blank.

MRP Functions of MD500-PN1 Card

The Media Redundancy Protocol (MRP) function is implemented by the MRP ring network in PROFINET.
Only one MRP ring network is allowed in one PROFINET network.

The MD500-PN1 card with the software version of 1.04 or later supports the MRP function. Check U0-67
on the AC drive to see the version. To use the MRP function, the corresponding configuration is
required.

Configuring the MRP function in PORTAL

1. Configure the MRP manager.
An MRP manager is required in the MRP ring network. The MD500-PN1 card cannot be used as the
manager. Generally, the PLC is used as the manager. Select the station to be used as the manager,
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and select Manager (auto) from the Media redundancy role drop-down list, as shown in the
following figure.

|E-? Topology view "ﬁﬂ—h Network view  ([If Device view

& Metwark Connections | HMI connection |V| L4 Relations g % Q 4 =}
1 10 system: PLC_1.PROFINET 10-System (100) E
PLC_1 is620f-9 [ is620f | is620f-8 [
CPU 315-2 PN/DP 15620F DP-NORM IS620F DP-NORM 15620F
PLC 1 PLC_1 PLC 1
ﬂ
K3 T [>] [100% ¢y — &
|§, Properties ||"_x.', Info y”ﬁ Diagnostics |
J General || 10 tags || System constants || Texts |
» MPIDF interface [X1] [A]] .
 PROFINET interface [X2] — > Media redundancy
General
Ethernet addresses IMRF demain | mrpdemain-1 |'|
s sg..rnchromzatlon R@mlﬂ [ Manager (auto) __:[E.TP
Operating mode = _
« Advanced options I Ring port 1: | PROFINET$EM_1 [X2]\Port_1 [%2 P1 R] [+]
Interface options 1] Ring port 2: | PROFIMET$2_1 [X2]\Port_2 [X2 P2 R] |v|
‘ b D Diagnostics interrupts
*

b Realtime settings

» Fort [X2 P1 R]

b Fort[X2 P2 R]
Diagnostics addresses

Startup

Cycle

2. Configure the MRP client.
Select the slave, and select Client from the Media redundancy role drop-down list, as shown in the
following figure. Configure the manager before the client configuration; otherwise, an error will be

reported.

|Q,Properties ||"_iJ.Info y"ﬂ Diagnostics |
J General || 10 tags || System constants || Texts
w General 1

> Media redundancy

Catalog information
w PROFINET interface [X1]

General IMRF domain | mrpdomain-1 ki
Ethernet addresses Media re'l'l"r“anc role: JalEgs ﬂ

w Advanced options

Ring port1: | Interface [X1]\Port 1 [X1 P1 R] [+]

Interface options
b Realime settings
» Port1 [X1F1R]
» Fort2 [X1 P2 R]

Disgnostics addresses

Identification & Maintenance

Ring port 2: | Interface [X1]\Port 2 [X1 P2 R] [+]

[ piagnostics interrupts

3. Configure the watchdog time.
The MRP function requires that the watchdog time cannot be shorter than 200 ms. Therefore, you
need to modify the watchdog time, as shown in the following figure. Click 10 cycle. Under Watchdog
time, modify Watchdog time to a value not less than 200 ms.

Note: If the watchdog time is shorter than 200 ms, and the ring network circuit is interrupted, the
node in the network reports a communication interruption fault and then resumes normal
connection.
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4. Download the configuration.

After configuring all devices in the MRP ring network, compile and download the configuration to the

PLC.

Configuring the MRP function in STEP 7

1. Configure the MRP manager.

An MRP manager is required in the MRP ring network. The MD500-PN1 card cannot be used as the
manager. Generally, the PLC is used as the manager. Double-click PN-10 of the PLC, click the Media
Redundancy tab, and select Manager (auto) from the Role drop-down list, as shown in the

following figure.

= 0) VR
7 5
CFU 315-2 FE/OF Properties - PN-IO (R0/S2.2) [
General ] Addreszes ] FROFIRET I-Device ] Synchronization ]
Media Redundanes Time—of-Tay Symchronization ] Options
MEF Configuration
Domain: -
Role: Manager [(Auto) ﬂ
| (BH-I0)WPort 1 (RO/S2/X2 P1 R) =]
[(EW-T00\Port 2 (RO/SZ/XZ B2 R) =]
[7 Diagmestic interrupts
| 1 r
:I-l m R
Slot Modul e Order number
1
2 CPU 315-2 PH/DP GEST 315-2 I
I WEL/DP | ok | Eemacl Help |
£ NI 1 —
—

2. Configure the MRP client.

Select the slave, double-click Interface, click the Media Redundancy tab, and select Client from the

Role drop-down list, as shown in the following figure. Configure the manager before the client

configuration; otherwise, an error will be reported.

2 CPU 315-2 PH/OP Properties - Interface (X1) ' - [

¥l #PT/OP —

e e Ethernet (1) PRIFINEI-I0-Syi -

General | Addrezses | I0 Cycle | Shared Devies (Media Redundancyd

e R [|{ Pore s

228 ||| Porez L MRE Configuration

g (=]

[

] & (1) nos00 & @) Um0 o [nrpdomain-1 k|

3 l ' Role Client =Pk

; nm g % [(Tnterface)\Port | GfL F1 E) =1

3 il [(Interface)iFort 2 Gl P2 &) =1

= [ Diagnostic interrupts
0 i
=] W uosoorx
Slot A Module Order munber T add .. | @ address | Diagnost]

0 SR500PK aps500rY 2042

£ 1R[] Port T [z0a0

£f P2 R[] Port 2 [ [ |

1 |14 Stenderd telegran [256. 267 [256... 267 |

3. Configure the watchdog time.
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The MRP function requires that the watchdog time cannot be shorter than 200 ms. Therefore, you
need to modify the watchdog time.

Click 10 cycle. Under Watchdog time, modify watchdog time to a value not less than 200 ms.
Click OK.

Note: If the watchdog time is shorter than 200 ms, and the ring network circuit is interrupted, the
node in the network reports a communication interruption fault and then resumes normal
connection.

4. Download the configuration.
After configuring all devices in the MRP ring network, compile and download the configuration to the
PLC.

ACaution

o Each device in the ring network must be configured as an MRP manager or client.

« Configuration of the topological structure is not required during MRP configuration. You can configure the
topological structure after the MRP configuration is complete if needed.

« Do not connect devices without the MRP function configured to the ring network. Otherwise, connection failure
or frequent disconnections will occur.

« InaPROFINET network configured with MRP, when a disconnection occurs in the ring network, handshaking will
be performed again. If the watchdog time is shorter than 200 ms, the AC drive slave reports ERR16, which is
cleared automatically (if the automatic clearing function is supported) after the handshaking is complete. You
can also manually clear the fault. The preceding action is also performed after the disconnected circuit is
restored. To avoid equipment faults caused by the interruption of the ring network circuit, configure the
watchdog time to not shorter than 200 ms.

« Evenif the MRP is configured, when two disconnections occur in the network, all nodes between the two
disconnected points cannot be connected normally. To avoid such problems, the star topology is
recommended.

7.9 Troubleshooting
When the communication function is configured incorrectly, both the PLC and rectifier will report a
fault. You can troubleshoot the fault based on diagnosis information on the rectifier operating panel
and PLC.
The following table describes the fault code of the rectifier.
Table 7-5 Fault code of the rectifier
Fault Code Cause Solution
El64.1 The communication between the Check and ensure that the connection between
communication card and the master is the communication card and PLC is normal.

disconnected.

The following table describes the faults that may occur during the usage of the MD500-PN1 card and
AC drive.
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Fault

Solution

After the AC drive is powered on,
only the power supply indicator
(D4) is on, indicating that the
connection between the PN card
and AC drive is not established.

1. Check whether F0-28 is set to 1.

2. Check the AC drive model. This user guide describes the usage of the PN
card only on the MD520. For the usage of the card on other types of AC drives,
contact the technical engineers to obtain the corresponding user guides.

3. Check whether the AC drive software version supports the MD500-PN1 card.

After the AC drive is powered on,
the power supply indicator (D5) is
on and the communication
indicator (D4) is solid yellow.

A MAC address error occurs. Replace the PN card.

After the
configuration is
downloaded, D5
and D4 indicators
on the PN card are

1. Check that the cable is properly connected.

2. Check whether the upstream PN node operates properly.

The 3. Check whether a device name is assigned to this node through the PLC.

. solid green, and D1 . . . Lo
connection |~ & ; 4. Check that the GSDML file used in the configuration is correct.
fails after indicator blinks
the green.
configura- | After the 1. Check that the GSD file used is correct.
tionis configuration is 2. Check whether the PZD mapping relations are set correctly. Device-specific
download- | downloaded, D5 parameters in STEP 7 and TIA PORTAL must be set in the decimal format.
ed. and D4 indicators Therefore, the parameters must be converted to decimal values. For example,

onthe PN card are | the decimal value of FC-11 is 64523 (OXFCOB in hexadecimal format). If a
solid on, and D1 parameter in the hexadecimal format instead of the decimal format is entered,
indicator blinks the connection fails. Note that addresses using Modbus (such as H2000 and
yellow. H8000) are unavailable for PZD mapping.
Check whether the operated address is correct. For example, if the | address
and Q address of the station are both 520 to 531 (note that the | and Q
No data can be addresses may start from different numbers), the PZD1 and PZD2 data written
. into the AC drive are stored in QW520 and QW522, respectively. (If the PLC is
After the written/read. ; . .

- S7-300 or S7-400, PQW is required.) If SFC15 is used, check whether RET_VAL
.connectlon of SFC15 block is 0. If not, an invocation error occurs. In this case, rectify the
1S error first and then invoke the function block.
successful, P7D3 or .
all Check whether F0-02 and F0-03 are set to 2 and 9, respectively. Check whether
o subsequent data .. .
indicators . the command reference is in the range of 1 to 7 (not bit) or frequency

can be written, but . . . .
on the PLC P7D1 of PZD2 reference is in the range of -F0-10 to +F0-10. If not, the write operation fails.
areonin or ) Check whether FE-00 and FE-01 are U3-17 and U3-16, respectively. If not,

cannot be written/ .
green, but read manually correct the parameter values or restore to factory settings.
data :
cannot be PzZD1 and PZD2 can
written gz[\;\;ntten/read, but Check whether the message type supports this PZD. Check whether device-
into or or specific parameters are set properly (View corresponding parameters in group

subsequent data . .
read from . FE to check whether they are written to the mapping correctly.).
the AC cannot be written/
drive. read.

Check the logic relations. Check whether the same PZD is assigned with values
for multiple times in a certain logic relation by checking whether the value
given by the PLC is correct under the logic relation in the monitoring table of
the PLC.
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Fault Solution

After communication is
established, the AC drive reports
E164.1, which cannot be cleared.
However, the D1 indicator on the
PN card and the BF indicator on
the PLC are normal.

Check whether the high-order 8 bits of the PZD1 data (QW data) written into
the AC drive are 0 in the PLC program. If not, change them to 0. The PZD1
command in this user guide refers to values instead of bits. Note: This solution
applies only to the MD520. For other AC drives, consult the technical
engineers.

1. Download the latest XML file.
2. Check the software version through U0-67. The software version must be

After the MD500-PN1 later than 111.
communication card is powered | 3. Check whether the parameter settings are correct through F0-00 for
on, all PZD data reported by the | troubleshooting.

drive is 4369 (that is, O0x1111).
el ( 19, X ) 4, Check whether the communication between the communication card and

the AC drive is interfered. Check that the communication card and AC drive
share common ground.

ACaution

When the status word returned by the MD500-PN1 card and the drive fails to display the fault status, OB82 needs to
be used for monitoring the status or writing a changed value to an address of the drive and then reading the value
are used to determine the status.

When a slave reports a MD500-PN1 card fault, the card installed in the slave can be replaced directly
without configurations.

Prerequisites for directly replacing the MD500-PN1 card are as follows:

e The new card and the old card to be replaced are both MD500-PN1 cards.

e The new MD500-PN1 card has not been assigned with a device name before.

e The topology has been configured during PLC network configurations.

e The Support device replacement without exchangeable medium option is enabled during PLC
configuration.

To replace the MD500-PN1 card directly, you need to perform corresponding settings during
configuration. Settings in STEP 7 and PORTAL are different.

Selecting the Support device replacement without exchangeable medium option and
setting the topology in PORTAL

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, as shown in the following figure.

|gl’mperties H"j.llnfu yllﬂDiaglmsti(s ‘

JGEHE[B' ‘l 10 tags H System constants H Texts |

General . (=]
Advanced options =

Ethernet addresses

Time synchronization

Interface options

¢ /cvanced options Iy N
Heee-options i [] Call the user program if communication errors occur
Media redundancy | f@Support device replacement without exchangeable mediuf--

» Realtime settings
g [¥] use IECV2.2 LLDF mode

» Port [x2 P1R]
b Fort[X2 P2 R] Keep-Alive connection
monitoring 30 s

Diagnostics addresses =

T <aupinn 1 cusno Gkl
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For the S7-1200 or S7-1500 PLC, the check box Permit overwriting of device names of all assigned
10 devices is provided. If the check box is selected, the second prerequisite for directly replacing the
device is not required.

|£9, Properties H‘_i.llnfu y"ﬂ Diagnostics

JGeneraI || 10 tags H System constants || Texts |

b General
= PROFINETinterface [X1]
General

> Interface options

Ethernetaddresses [¥ suppert device replacement without exchangesble medium

Time synchronization || —TEermn overwriting of device names of all assigned 10 devices

Operating mode
[ Use IEC V2.2 LLDF mode

T Y

~ Advanced optians ¥
Interface optiens [ Keep-tlive connection

maonitarin 30 3
¥ Real time settings 9

| b Part[X1 P1]
Click the Topology view tab.

PN test » Devices & networks -0
@opology view % Network view | [If Device view
5% Network 1§ Connections [Hi tio v| L3 Relations &' B |j‘ ® = Network overvﬂ : )

QIO system: PLC_1.PROFINET I0-System (100) = 2| Device
: H = v GSD device_1

PLC1 MDS00PN [ » MDSOOPN
CPU 315-2 PNIDP MDS00PN g § i ~ $7300/ET200M
PLC_1 H » PLCI
||
L

{PLC_1.PROFINET I0-Syste...

~
<[m 3] [100% ¥ —%— [<Jm]

|3Properties H’i.lnfo yﬂg.; Diagnostics ]

In the topology view, click and drag an interface to the interface of another device which is directly
connected with the first interface, and release the mouse button. Note that the preceding connection
must be consistent with the actual network connection of devices. For example, if P1 of the PLC is
connected to P2 of slave station 1, and P1 of slave station 1 is connected to another slave station, the
topology must be consistent with the actual connection. An incorrect topology will cause a function
failure after replacement and even communication errors. After the MD500-PN1 card is installed, P1 is
on the left and P2 is on the right when you face the RJ45 interface.

) (=2 G0 I B I3 Y Goonline g¥ Gooffline | gy MW X || "7
PN test » Devices & networks

‘_p—"’ Topology view sk Network view
4

PLC_1 MDS500PN
CPU 315-2 PN/DP MD500PN DP-NORM ‘
’ 8

v|
< w] 3] [100% ] —y— ®

1imd - = e - = i

[m]>

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

Selecting the Support device replacement without exchangeable medium option and
setting the topology in STEP 7

In hardware configuration, double-click PN-10, as shown in the following figure.
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@ HW Config - [SIMATIC 300(1) (Configuration) - 1111
@) station Edit Insert PLC View Options

DS eB B S

Wind

ain gl |[fh 2| ¢

CPVU 315-2 PH/DP

In the General tab, select Support device replacement without exchangeable medium, and click

OK.
Properties - PN-IO (R0/52.2) -
-
Mzdia Redundancy I Time—of-Day Synchronization I Options ]
General Addresses ] FROFINET ] I-Device ] Synchronization ]
Short FH-TIO
Device mame:
[7 Use different method to obtain devic
@ce replacement without exchangeable medium
Interfacs
Type: Ethernet
Device 0
hddress: 192.1658.0.1
Hetworked: b Froperties. ..
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 (Any partner by default) from
the Partner port drop-down list box, and click OK.
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. )
Properties - BN-IO - Port 1 (RO/S2/X2 P1 R) e

General ] Addresse] Options ]

Port Interconnection

Local port: |SIMATIC 300 (1)WFH-I0 (CFU 315-2 FH/DE)WFort | (RO/32/1I2 F1 R)
Medium: Local port: Copper Partner port: |- - —
Cable name: [copper |

Fartners

Partner port

SIMATIC 300 (1)% (1) MDSODEM\Pert 1 (i1 F1 E)
SIMATIC 300 (1)% (1) MDSODPH\Port 2 (i1 F2 R)

Cable Data

= <100 m
{ 0. B0
e | vy |

8

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

After completing the preceding configuration, perform the following operations when any slave station
needs to be replaced: 1) Disconnect the device from the network. 2) Install a new device to which no
device name is assigned before at the same position. (For S7-1200 or S7-1500, if Permit overwriting of
device names of all assigned 10 devices has been selected, devices which have been assigned names
to can be used.) 3) Connect the new device to the network using the original wiring mode. (Note that
the network cable connection must be consistent with the original connection and the connection in
the topology.) 4) Power on the slave station to enable the PLC to assign a device name to the newly
connected device automatically.
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8

8.1

8.2

PROFINET Communication (MD500-PN2)

Introduction

The MD500-PN2 card is a PROFINET fieldbus adapter card complying with PROFINET Ethernet
standards. It is installed on an MD series AC drive to improve the communication efficiency and
implement the AC drive networking function. This enables the AC drive to be a slave controlled by the
fieldbus master.

Figure 8-1 MD500-PN2 card appearance

Installation

The MD500-PN2 card is embedded in the MD520 or MD500 series AC drive. Before installation, power
off the AC drive, wait at least 10 minutes until the charging indicator on the AC drive becomes off.
Then, insert the MD500-PN2 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 8-2” on page 110
describes the installation of the card.

Note that the ground terminals of both the MD500-PN2 card and AC drive must be connected properly,
as shown in “Figure 8-3" on page 111..

Figure 8-2 MD500-PN2 card installation
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8.3

Figure 8-3 Connecting ground terminals of the MD500-PN2 card and AC drive

ACaution

Do not install or disassemble the expansion card with power on.

Interface Description

The following figure describes terminals and indicators of the MD500-PN2 card. The pin header J1 on
the back of the MD500-PN2 card is used to connect the drive. The MD500-PN2 card provides two
Ethernet ports J2 and J3 to enable the card to communicate with the PN card (PLC).

J2

J3

Figure 8-4 MD500-PN2 card terminal layout

Table 8-1 Indicators of the MD500-PN2 card

Mark Hardware Name Function Description
J1 Pin header Check whether FD-00 is 9 and FD-01 is 3.
J2 The ports are standard Ethernet RJ45 ports and are
3 Network port direction-insensitive. The port is used by the MD500-
J PN2 card to communicate with the PN card (PLC).
It is used to indicate the status of the power supply.
D5 Power supply indicator ON: Normal; OFF: Abnormal. Check whether the card
is installed properly.
bi PLC communication status indicator
(PLCLINK)
- — See “Table 8-2" on page 112.
04 AC drive communication status
indicator (DSPLINK)
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8.4

Note

o After the MD500-PN2 card is installed, J2 is on the left and J3 is on the right when you face the RJ45 interface. J2

and J3 are direction-insensitive. You can connect either one to the PLC.

o Itisrecommended to use shielded Cat 5e twisted pair cables to ensure stable operation.

Table 8-2 Status indicators of the MD500-PN2 card

Indicator Status Solution
Steady green Normal None
Steady yellow MAC address abnormal Replace the PN card.
Blinking yellow AC drive faulty Clear the AC drive fault.
Steady red Abnormal communication | Set FO-28 to 1 and check whether the
DSPLINK y with the AC drive AC drive supports the PN card.
Check whether the AC drive software
S AC drive communication version supports the PN card. Restore
Blinking red . .
timeout the AC drive software to default
settings.
Steady green Communication normal /
Check the configuration and check
whether the slave is assigned with a
Blinking green Master not found device name.
PLCLINK Fheck whether the corresponding PLC
is connected.
Steady yellow Configuration error Check whether the GSD file is correct.
L . Check the wiring and check whether the
Communication with the . .
Steady red . shield of the network cable is
master interrupted
connected properly.
Power off and then power on the
D1 and D4 Steady red PN card software abnormal .
equipment. Replace the PN card.

PROFINET Topology

The PROFINET protocol supports a variety of topologies, including bus-, star-, and tree-type
topologies. Diversified networking modes can be implemented by using switches.

PROFINET
Master

P1 | P2

P1 | P2

MD500PN
Slave 1

MD500PN
Slave 2

P1| P2

Figure 8-5 Bus-type topology
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PROFINET
Master

]

Network switch

L] ‘

MD500PN
Slave 1

P1| P2

MD500PN
Slave 2

P1| P2

PROFINET
Master

Figure 8-6 Star-type topology

MD500PN
Slave N

P1| P2

P1|P2
Network switch 1
P1[P2[P3
— T
MD500PN MD500PN
Slave 1 Slave2
P1|P2 P1|P2
Network switch 2 Network switch 3
P1[P2[P3 P1]P2|P3
MD500PN MD500PN MD500PN MD500PN
Slave 3 Slave 4 Slave 5 Slave 6
P1| P2 P1| P2 P1|P2 P1|P2

Figure 8-7 Tree-type topology

8.5 PROFINET Communication Protocol

Data transmission formats

The MD500-PN2 card transmits data using PZD formats with different lengths as required. You can set
the PZD functions during configuration.

The following table lists the functions supported by each data format.
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Data Type

Data Length

Supported function

Standard telegram 1

PZD-2/2

Setting of AC drive command and frequency

Reading of AC drive state and running frequency

Standard telegram 2

PZD-4/4

Setting of AC drive command and frequency
Periodic writing of two function parameters
Reading of AC drive state and running frequency

Periodic reading of two function parameters

Standard telegram 3

PZD-6/6

Setting of AC drive command and frequency
Periodic writing of four function parameters

Reading of AC drive status and running
frequency

Periodic reading of four function parameters

Standard telegram 4

PZD-8/8

Setting of AC drive command and frequency
Periodic writing of six function parameters

Reading of AC drive status and running
frequency

Periodic reading of six function parameters

Standard telegram 5

PZD-10/10

Setting of AC drive command and frequency
Periodic writing of eight function parameters
Reading of AC drive state and running frequency

Periodic reading of eight function parameters

Standard telegram 6

PZD-12/12

Setting of AC drive command and frequency
Cyclic writing of 10 function parameters

Reading of AC drive status and running
frequency

Periodic reading of 10 function parameters

Supplementary telegram

PZD-2/6

Setting of AC drive command and frequency
Reading of AC drive state and running frequency

Periodic reading of four function parameters

PZD data

The master can modify and read AC drive data in real time and exchange data cyclically with the AC

drive through the PZD data. Data communication addresses are directly configured by the AC drive.

The specific functions are as follows:

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

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

e Real-time exchange of function parameters and monitoring data between the AC drive and the

PROFINET master

The PZD is used for periodic data exchange between the master station and AC drive, as described in

the following table.
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PZD Data Sent by Master

AC drive command

AC drive target frequency

Real-time modification of AC drive
parameters

PZD1 PZD2 PZD3 to PZD12
PZD Data Responded by AC Drive
AC drive state AC drive running frequency Real-time reading of AC drive parameters
PzZD1 PZD2 PZD3 to PZD12

Descriptions of data sent by the master

PZD Sent by Master

AC drive command word (valid when the command source is set to communication)

PZD3 to PZD12

01: Forward running 05: Coast to stop
PZD1 02: Reverse running 06: Stop according to F6-10 (Stop mode)
03: Forward jogging 07: Reset upon fault
04: Reverse jogging
It indicates the AC drive target frequency (frequency source set to communication) in
the range of reverse frequency upper limit (negative value) to forward frequency upper
PzD2 limit (decimal places included, for example, 2000 corresponds to 20.00 Hz on the AC

drive) When the target frequency exceeds the range, the AC drive runs at the frequency
upper limit.

The data is used to change the function parameters in groups F and A in real time. The
parameter values will not be written into the EEPROM. FE-02 to FE-11 correspond to
PZD3 to PZD12. The mapping set manually in group FE is invalid.

Descriptions of data responded by the AC drive

PZD Responded by the AC Drive
PzD1 It indicates the AC drive state, which is described as follows:
Bit 0: 0: Stopped; 1: Running
Bit 1: 0: Running in forward direction; 1: Running in reverse direction
Bit 2: 0: Not faulty; 1: Faulty
Bit 3: 0: Running frequency not reached; 1: Running frequency reached
Bit 4 to bit 7: Reserved
Bit 8 to bit 15: AC drive fault code
PZD2 It indicates the AC drive running frequency (unit: 0.01 Hz). The current AC drive running
frequency is returned as 16-bit signed data.
PZD3 to PZD12 It is used for real-time reading of function parameters in groups F and A and
monitoring parameters in group U. FE-22 to FE-31 correspond to PZD3 to PZD12. The
mapping set manually in group FE is invalid.
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8.6 Related para

8.6.1

meters

AC drive communication card settings

Parameters Related to Communication

The communication configuration varies with the drives, as described below.

e AC drive communication card settings (for MD500, MD290, MD480, MD510, and MD520 models)
After powering on the AC drive, set F0-28 to 1 to enable communication between the MD500-PN2
card and the AC drive.

Parame
Parame Value -
ter Value Description
ter Code Range
Name
F0-28 Com- 0: Modbus |1 This parameter is used to select a communication protocol.
runlca— protocol 0: Modbus protocol
ion .
protocol L ) The Modbus protocol is used.
Expansion
communi- 1: Expansion communication protocol
cation PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and EtherNet/IP
protocol protocols can be used.
2: Inobus No setting is required for CANlink because it is always valid.
protocol 2: Inobus protocol (through EtherCAT card)
(through
EtherCAT When this parameter is set to 2, the Inobus communication
card) protocol is used. The AC drive version must be F7-10 = U60.07/F7-
11=U61.07/F7-15=000.00/F7-16 = 000.00 or later.

e AC drive communication card settings (for MD500-PLUS and MD480-PLUS models)
After powering on the AC drive, set FD-00 (baud rate) to 9 (115200 bps) and FD-01 (Modbus data
format) to 3 (No check 8-N-1) to enable communication between the MD500-PN2 card and the AC

drive.

Communication control parameters

Parameter Code Parameter Name Value Range Decimal Address
Frequency set -320.00 Hz to 320.00 Hz
U3-16 through 29456
communication
Communication 0001: Forward run 0005: Coast to stop
setting control word 0002: Reverse run 0006: Decelerate to
u3-17 stop 29457

0003: Forward jog
0004: Reverse jog

0007: Reset upon
fault
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Parameter Code Parameter Name Value Range Decimal Address
DO state (terminal Bit 0: DO1 output Bit 5: VDO1
function defined by | control Bit 6: VDO2
parameters in group T )
F5: communication Bit 1: DOZ output Bit 7: VDO3
: control
control) Bit 2 Relay 1 Bit 8: VDO4
it 2: Relay 1 output
U3-18 i+ Q. 29458
control Bit 9: VDO5
Bit 3: Relay 2 output
control
Bit 4: FMR output
control
U3-19 AO1 output (terminal | 0to 32767 29459
function defined by
parameters in group
F5: communication
control)
U3-20 AO2 output (terminal | 0to 32767 29460
function defined by
parameters in group
F5: communication
control)
u3-21 HDO output (terminal | 0 to 32767 29461
function defined by
parameters in group
F5: communication
control)
U3-22 Communication card | 0to 65535 29462
error state
u3-23 Speed set through -32000 rpm to 32000 rpm 29463
communication

When the MD500-PN2 card is used, the written PZD1 and PZD2 are mapped to U3-17 and U3-16

respectively by default. If a command or frequency fails to be written into the AC drive while PZD3 to
PZD12 can be written and F0-02 and F0-03 are set to 2 and 9 respectively, check whether FE-00 and FE-
01 are U3-17 and U3-16 respectively. If not, manually correct the parameter values.

Parameters related to communication monitoring

Parameter Code

Parameter Name

Min. unit

Decimal Address

uo-00 Operating frequency 0.01Hz 28672
Uo0-01 Frequency reference 0.01 Hz 28673
uo-02 Bus voltage 0.1V 28674
u0-03 Output voltage 1v 28675
Uo0-04 Output current 0.01A 28676
Uuo-05 Output power 0.1 kW 28677
u0-06 Output torque 0.1% 28678
uo-07 Dl input state 1 28679
U0-08 DO output state 1 28680
u0-09 All voltage 0.01v 28681
U0-10 Al2 voltage 0.01v 28682
uo-11 Al3 voltage 0.01v 28683
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Parameter Code Parameter Name Min. unit Decimal Address
u0-12 Count value 1 28684
uo-13 Length value 1 28685
Uo-14 Load speed display 1 28686
u0-15 PID reference 1 28687
Uo0-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
U0-18 Pulse input frequency 0.01 kHz 28690
uo-19 Feedback speed 0.01 Hz 28691
u0-20 Remaining running time 0.1 min 28692
uo-21 All voltage before 0.001V 28693
calibration

uo0-22 A12 voltage before 0.001V 28694
calibration

uo0-23 Al3 voltage before 0.001V 28695
calibration

uo-24 Motor speed lrpm 28696

uo0-25 Current power-on time 1min 28697

Uo0-26 Current operating time 0.1 min 28698

u0-27 Pulse input frequency 1Hz 28699

uo0-28 Communication setpoint | 0.01% 28700

u0-29 Encoder feedback speed 0.01 Hz 28701

U0-30 Display of main frequency |0.01Hz 28702
X

U0-31 Display of auxiliary 0.01 Hz 28703
frequency Y

U0-32 Memory address view 1 28704

u0-33 Synchronous motor rotor | 0.1° 28705
position

U0-34 Al3 temperature mode - 1°C 28706
motor temperature value

Uo0-35 Target torque 0.1% 28707

U0-36 Resolver position 1 28708

uo-37 Power factor angle 0.1° 28709

U0-38 ABZ position 1 28710

u0-39 Target voltage upon V/f v 28711
separation

U0-40 Output voltage upon V/f v 28712
separation

u0-45 Fault subcode 1 28717

uo-58 Number of motor 1 28730
revolutions

U0-59 Frequency reference 0.01% 28731

U0-60 Operating frequency 0.01% 28732

u0-61 AC drive state 1 28733

U0-62 Current fault code 1 28734

U0-63 Torque sent in point-to- 0.01% 38375
point communication

U0-64 Number of slaves in 1 28736
master-slave control
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Parameter Code Parameter Name Min. unit Decimal Address
U0-65 Torque upper limit 0.1% 28737
U0-66 Model of communication 100: CANopen 28738
expansion card 200. PROFIBUS DP
300: CANlink

400: PROFINET
500: EtherCAT
600: EtherNet/IP

u0-67 Software version of 1 28739
communication expansion
card

U0-68 AC drive state read 1 28740
through DP card

U0-69 Frequency read through 0.01 Hz 28741
communication expansion
card

uo-70 Speed read through lrpm 28742
communication expansion
card

uo-71 Current read through 0.1A 28743
communication expansion
card

When the MD500-PN2 card is used, the read PZD1 and PZD2 are mapped to U0-68 and U0-69
respectively by default. If any state or running frequency fails to be read while PZD3 to PZD12 can be
read, check whether FE-20 and FE-21 are U0-68 and U0-69 respectively. If not, manually correct the
parameter values.

Note

For details about the PDZ definitions of other AC drives, see the corresponding AC drive user guides.

8.7 G

8.7.1 Configuring Slaves on the S7-1200 Master

Before using the PROFINET master, you need to configure the GSDML file of the slave to add the
corresponding slave stations to the master. If the file exists, skip step 2. You can obtain the GSDML file
from the Inovance agent or the manufacturer.

To configure the slave, do as follows:

1. Create a project and add the S7-1200 master to the project in PORTAL. To be specific, open PORTAL
first. The interface as shown in the following figure is displayed.
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Totally Integrated A

First steps

Project: "PN test* was opened successfully. Please select the next step:

IS

Opened project: C:\Users\y0263\Documents\Automation!PN testiPN test

c. For a new project, click Add new device (marked with a red circle in the following figure). For an
existing project, click Configure networks (marked with a green circle in the following figure).

ils | Lst | Thumbnails

ned project: C:WUsersly0263\Do

d. Select a PLC on the displayed interface. Ensure that the article number and firmware version of
the PLC are correct to avoid a download failure.
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Add new dovice

urzracacocy

@ o
» {m cru 1215 oancy
» T cruTz17Cooncne
» @ cru 2s2rcocnenC
» @ cru 2r2scocmery

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

» [ cru 1211 DCDCRY

T —
@ svom i dovices S el | d
57 21210030000
@ Addnow device o e
SR verson: [vaZ =
5

» [ cpu 1212 ocincRly Description:
» [ CPu 1214 ACOCRl
» [ cru 1214 DinCine
» [ CPu 1214 DCIDCRYY
» [ CPU 1215C ACDCRY
»cru
» [ cPu1215C DCiDCRY
» [ cru 1217 ocincine
» [ cru 12126 DCiDCIDC
» [ CPU 1212FC DCIDCRY
» (1 CPu 12147 DGIDCIDC
» [0 CPU 1214FC DCIDCRYY
» (3 CPu1215FCDGIDGIDC
» (3 CPu 1215FCDCIDGRY
ffed cPU 1200

Viork memory 75 KB; 1201240VAC pover supply

pulse outputs on boerd; signal board expands

modules for IO expansion; 0.04 ms/1000
instructons; PROFINETinterfece for
programming, HMI and PLCto PLC

) Open devce view [ paa )

The master is added.

2. (Optional) To install the GSDML file, choose Options > Manage general description files (GSD).

Project  Edit View Insert Online | Options |Tools Windew Help
(3 (% | soveproject &k ¥ = 3 ¥ Settings

Support packages

— %] show reference text
¥ ] PNtest (L Global libraries »

B Add new device
iy Devices & networks

4| Online & diagnostics.
» [ Program blocks
» [ Technology objects
» [gj Extemal source files
» [3 FLCtags
» [ig PLC data types
» [z Watch and force tables
» [ Online backups
» 5 Traces

» [ Device proxy data

v | Details view

a. Select the storage path that does not contain any Chinese characters for the GSDML file, select the
GSDML file to be installed, and click Install.

Installed GSDs

GSDs in the project

source path:  [E:GSD-add ] E
Content of imported path

® File Version a | Lengusge  Status

¥ GSDMLV2 31-novance-md500-20180705 xml V231 English Not yetinstalled

[[] GSDMLV231-novance-md500pn2-20220119.xml V231 English Not yetinstalled

[[] GSDMLY2 334novanceS620F-V47-20220415.xml v233 English, Chi... Alreadyinstalled

[C] GSDML2.334novance-15620FV49-20230831.ml V233 English, Chi... Notyetinztalled

[« i ]
Delere [ instal- P cancel |

ACaution

The GSDML file name varies with the AC drive series. For details, see the corresponding user guide.

b. After the installation is done, click Close.
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fage general sta

1 | Message

Installation result

Installation was completed successully.

Install additional files Close |

3. Configure a slave.

a. Click Device configuration.

3\Documents\Autom

Project Edit View Insert Online Options

B N H saveproject @ ¥ 3 3 X 92

Toc

b. Switch to Network View.

~ | ] PNtest
B Add new device
i Devices & networks

~ 19 PLC_1 [CPU 1212C ACUDCIRly]
% Online & diagnostics
» g Program blocks
I'"__.“ Technology cbjects
External source files
r\__d PLC tags
[ PLC data types
[52 Wetch and force whles
[ Online backups
] I:'." Traces

»
»
»
»
»
»

» [if Device proxy data

~ | Details view
Mae o1

Options  Tools  Window

MG E R} coonline ¥ coofiine g2 NIB % ] 1] [

el Totally Integrat

[

v | catalog
Drier ool
» U

» [ signsl bosrd
» [ Communics
» (@ Bsteryboar
T

»moo

» [moiog
»iaa

»ma

» @ AlkQ

» [ Commurics:
» [ Technology s

[>]

Blioos 7] ——y— g [<[n) [ Information

[ Properties  |%}Info ©) [&) Diagnostics | Device:

General )] Cross-references

| Compite |

EhCET—

Iel O

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

& Topology view [, Network view [l Device view
= | network. Connections [l conn &3 Relations 2 2R Y wa.-kwe,vi]j j
2| Device
* 57-1200 statio..
= » RC
cPu212C E
<] [>][100% 2 e el I Y >
{@ Properties ffi}info 1] & Diagnostics |
| [(General )| 10tags | Systemconstants [ Texts |
General
Ethernet sddresses el
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d. Set the IP address and subnet mask of the PLC, and click Add new subnet.

[

[>][100% 2 Iirrererdi 1 E3

[

| S Properties [ Info 1|2l Diagnostics |

Time synchronization
Operating mode

Advanced options
Web serveraccess

Interface networked with

Subnet: | Not networked

< Add new subnet >

1P protocol

(@) et IP address in the project

1680 1

Subnetmask: | 255 . 255 . 255 . 0

[ use router

IPoddress: | 192

Rol

()P address is set directly at the device

|| General [ 10tags [ Systemconstants | Texts |
General M
Ethemet addresses Ethernet

I

e. Locate MD500 under Hardware catalog on the right, and double-click MDS00PN2.

Options

=
~ | catalog
[ —
@Fer  Profle: [Ab 7]
» [ Controllers
» G HM

» [ FC systems.
» [ Drives & starters
I
» [ Detecting & Monitoring
» [ Distributed 0
» [ Power supply and distribution
» [ Field devices.
~ [ Other field devices
» [ Additional Ethernet devices
(i FROFINETIO
v [ Drives
» [ Danfoss Drives A'S
~ [ INOVANCE
- i
~ [m wosoornz

» (@ Gateay
» mio
» [ 5e
» [ Pror
» [ PROFiBUS PA

f. Click Not assigned to select the master system for the slave.

7% Nework £ Connections

pLC_1
U 1212C

L]

Project11 » Devices & networks X
[Ftconmecton ] =

E

MD500PN2
MDS00PN2

Not assigned
Cotsioed

[>] 100 ] e &

g. Select the slave, and choose Properties > General > PROFINET interface [X1] > Ethernet

addresses and set the IP address.

Project11 » Devices & networks

[&% Topology view [ Network view [[f Device view

PLC1
CPU1212C

2 10 system: PLC_1.PROFINET I0-System (100)

MDS00PNZ
MDS00PN2
P

o

\dentification & Maintenance
Shared Device

< ] [][100% 0
4l Properties  [%} Info i) | 2] Diagnostics
|| General [ 10tags | Systemconstants | Texts |
» General [| Ethemetaddresses
w PROFINET interface [X1] e
General

Subnet: | PNIIE_1

I Internet protocol version 4 (IPv4)

@ set P address in the

IPaddress: (_ >
Subnet mask: | 255 . 255 . 255 . 0

Synchronize router settings with 10 controller

-123-




PROFINET Communication (MD500-PN2)

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.

[l Properties |7l Info & | &l Diagnostics |

[ General [ 10tags [ Systemconstants | Texts |
General uter addre
+ PROFINETinterface [x1] () 1P addresz is setdirectlyat the device

PROFINET

— .
dentification & Vaintensnce || [ generate PROFINET device name sutomatically
s ener plastonatol
Shared Device

PROFINET device name: | driverl |

Converted name: [driver 1 [E]

Device number: |1 -]

4. Configure data features of the slave.
Select the slave station and click the Device view tab. In the Hardware catalog pane, click Module,

and double-click the data length configured to the slave station.

» MD500PN2 [MD500PN2]

Projectl1 » Ungrouped devices

odule Fock [slotladdress | addr
~ wosooma o o

& > imerce o oxi

s CR

<[m > a <] u >

5. Configure the PZD.
The PZD1 and PZD2 configurations are fixed and cannot be modified by users. PZD3 to PZD12 are
intended for customized periodic data exchange. They can be set in hardware configuration.

= Topology view | Networkview |IY Device view || Options

i S| [ Device overview

[ 3 D Y e i

[ roreries [

EEEEE I [ 10tags | System constants | Texts |
] Module paramete:

General parameters E

[< Tl B /_‘ > [Information

PZDx(master->slave) indicates the address of the slave used by the master to write data to the slave,
and PZDx(slave->master) indicates the address of the slave used by the master to read data from the
slave. PZD3 to PZD12 (determined by the selected message type) are displayed in decimal and can
be modified. For example, to set PZD3(master->slaver) to F0-12, enter 61452,

By default, all PZDs of the MD520 are set to F0-00 (61440 in decimal). For unused PZDs, modification
is not required and default values can be retained. PZD mapping relationship must be set
independently for each slave as required (if mapping relationships of various slaves are the same,
you can select one configured slave, press Ctrl+C, select the PROFINET bus in the configuration,
press Ctrl+V, and modify the device name and IP address).
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Switch to Network view. To add more stations, repeat the preceding steps. If the configuration is

the same, select and copy a configured slave and modify the IP address and device name (note that

the device name must be unique).

6. 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.) Start
compiling, click Load, select the interface, and click Start search.

“Accessible davices

Type of the PGIPC interface:  [{_PHIE

RGiRC teriace: (BB Resik Goming 2 5GHE Farety Conwolle

Accessible nodes of the selected interface:

Device Device type Interface type

Address

MAC address

plet CPU 1215C DCID._ PNIE

192.1680.11

BCF315D65500

["|FlashLED

7. Assign a device name.

a. After downloading is complete, assign device names for slave stations without names. Select a

slave, and choose Online > Assign device name, or right-click the slave and select Assign device

name.

Project Edit View Insert Oniine |Options Tools Window Help

it (% [ ssveproject & | & Goonline culk fine ¥ Go ofline

MR X U] [seor

& Topology view |, Network view

RISE o

MDS00PN2
MD500PN2
)

1_PROFINET 0-Syste.

1 10 system: PLC_1.PROFINE

b. Devices of the same type will be displayed in the popped-out interface. Select the slave to be

assigned with the device name. The MAC address for each slave is unique. When multiple devices
of the same type exist in a network, differentiate such devices with their MAC address. The MAC
address of the MD500-PN2 card is on the product enclosure. Click Assign name.
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Configured PROFINET device
PROFNETdevice name: [drverl [+]

iver! =
Device type:  [WDS00PN
Online access
Type ofthe PGIPC interface:

PaIPC nterface:

Device filter

) Onlyshow devices of the zame type

e FROFINETdevicensme  Staws
0 mdsoopn 1. Device name iz difierent

nine statu iformaton:
©  Search completed. 1 of2 devices ere found

<[ [ 2]

c. 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 from the PROFINET device name drop-down list to assign device names for other
stations.

! Configured PROFINET device

Online access
Tpe of the PGIRC interfoce: [ FIVIE
PGIPC nterface

Device filter
9 Only show devices ofthe zame tpe.

icez with bad parameter zettings

jcez without names.

PROFINET device neme __ Satus

[ pdmei | ]

The slave will save the assigned name, and the master identifies each slave based on the device
name. (The MAC address is not intuitive in use. The device name assigned is bound to the MAC
address of a device for identification.)

ACaution

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

After the device name of a station in the configuration is changed, the device must be assigned with a name
again. (For any exception, see "Troubleshooting".)

After modifying the IP address, you only need to download the modified configuration to the PLC. Name
assignment is not required.

After the preceding steps, the PROFINET slave is configured. You can compile programs in the PLC
to control the AC drive. Reading and writing operations on PROFINET slaves through the PLC are
similar to those on PROFIBUS DP slaves through the PLC.

To ensure normal operation of the PLC, function blocks such as OB82, 83, 86, and 122 need to be
added during programming. The content of the function blocks can be compiled according to
actual needs or left blank.
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8.7.2 MRP Function

MRP overview

The AC drive adopts the standard Media Redundancy Protocol (MRP) which meets the IEC 62439-2
standard. The typical reconstruction time is 200 ms and each ring network supports up to 32 devices.

MRP basic rules:

e All nodes on the ring network must support the MRP and have the MRP function enabled.

All devices are interconnected through ports on the ring network.

All devices on the ring network are in the same redundancy domain.

It is recommended that the number of devices on a ring network not exceed 32. Otherwise, the
network reconstruction time will be longer than 200 ms.

Only one device on the ring network can serve as the ring network manager, and other devices
all ring network clients.

are

MRP settings

1. Select a PLC port. Go to Properties > General > Advanced options > Media redundancy. In the
Media redundancy role drop-down list, select Manager. Ensure that Ring port 1 and Ring port 2

are configured.

|E Topology view ||5§h Network view  |[[If Device view

% Network| §§ Connections

HMI connection

BEEE EIERY E

0 10 system: PLC_1.PROFINET 10-System (100) E

PLC 1 MDS00PMN2 ]
CPU 1511T-1 PN MDS00PN2 DP-NORM ]
1 PLC_1 *
PLC_1.PROFINETIO-Syste.._}-=-=-=-H
<[ [>1100% | —%— =
2 |§, Properties |1J. Info i ||ﬂ Diagnostics |
J General " 10 tags || System constants " Texts |
General I Media redund
Ethernet addresses edia recuncancy
Time-of-day synchronization
Operating mode MRP dormnain | mrpdomain-1 |v|
= adariced options 4| v reduncancyrole:

pierace gotigns
3
b Real time settings
» Port [X1 P1R]
» Port [X1 P2 R]
Web serveraccess

Ring port 1: | PROFIMNET interface_1 [X1]\Part_1 [¥1 P1 R]

Ring port 2: | PROFIMNET interface_1 [X1]\Part_2 [X1 P2 R]

|__I Diagnostics interrupts

2. Select a MD500-PN2 port. Go to Properties > General > Advanced options > Media redundancy. In
the Media redundancy role drop-down list, select Manager. Ensure that Ring port 1 and Ring port

2 are configured.
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|E Topology view ||,]-Eh Network view "—[I'f Device view |
% Network '“] Connections | HMI connection |v| 'JE % W @l * = |
1 10 system: PLC_2 PROFINET 10-System (100) E

PLC_1 MD500PNZ2

CPU1511T-1 FN MDS00PN2 || op-oRm i
FLC 1 O u
1
PNJIE_2
<[ _M [+ —%— =
2 |§, Properties "_1.|, Info i "ﬁ Diagnostics |

J General ” 10 tags " System constants " Texts |

General
Ethernet addresses

~ Advanced options

Media redundancy

Interface options IMRP domain | mrpdomain-1 |V|

3 e miunin | e
b Realtime settings

4 Ring port 1: | Interface [X1]\Port 1 [X1 P1 R] [~]

» Port1 [X1P1R]
» Port 2 [¥1 P2 R]

Ring port 2: | Interface [X1]\Port 2 [X1 P2 R]

Diagnostics interrupts

3. Reconstructing the MRP network takes time. If the default value of Update time and the value 3 of
Accepted update cycles without 10 data are used and the MRP function is enabled, an alarm will
be reported upon network cable plugging and removing. In this case, reset Update time and
Accepted update cycles without 10 data, so that an alarm will not be reported upon network cable

plugging and removing.
Select a MD500—-PN2 port. Go to Properties > General > Real time settings. Set Update time to 32

ms and set Accepted update cycles without 10 data to 10.

Note

The value 32 ms of Update time and the value 10 of Accepted update cycles without 10 data are typical values
for the MD500-PN2 card.
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SR EERE "

L 10 system: PLC_1.PROFINET 10-System (100)

Eku Network! '” Connections | HMl connection

8.8

PLC 1
CPU1511T-1 PN

MDS00PN2
MDS00PN2

LSS m

PLC_1.PROFINET IO-Syste...

<[ m (> [100% | —¢— 6
2|\§. Properties ‘,h.‘. Info i ”ﬂ Diagnostics ‘
J General ” 10 tags ” System constants ” Texts |
» General [ Real ti a8
>
~ PROFINETinterface [¥1] RIS S
General > 5 10 cycle
Ethernet addresses
= Advanced options Shared Device
Interface options
Media redundancy 10 controller outside project
3 with access to this 10 device | 0 [~
b Fort 1 [X1F1R] 10 device send clock ‘ 1.000 ms "l
» Fort2 [X1 P2 R]
Identification & Maintenance Update time
Shared Device
n (O calculate update time automatically
il (s) Set update time manually
d 4| update time: X {ms [+
Adapt update time when send clock changes
‘Watchdog time
Accepted update cycles without
5 10 data: |10 [~
Watchdog time: ‘320.000 ms |

Note

To support the ring network function, the latest xml file (GSDML-V2.31-inovance-md500pn2-20230706.xml) of the
MD500-PN2 card has been modified. Currently, version 308 (value of U0-67) and earlier are not supported. A compo-
nent error will be reported even though the communication is normal. You can upgrade the XML file software or
continue to use the XML file of the earlier version. Note that the XML file of the earlier version does not support the

ring network function.

Troubleshooting

The following table describes the faults that may occur during the usage of the MD500-PN2 card and

AC drive.

Fault

Solution

After the AC drive is powered on,
only the power supply indicator
(D4) is on, indicating that the
connection between the PN card
and AC drive is not established.

1. Check whether F0-28 is set to 1.
2. Check the AC drive type.

3. Check whether the AC drive software version supports the

MD500-PN2 card.

After the AC drive is powered on,
the power supply indicator (D5) is
on and the communication
indicator (D4) is solid yellow.

A MAC address error occurs. Replace the PN card.
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Fault Solution
After the
er\:\flnglz:]dt;n |I355 « Check that the cable is properly connected.
and D4 on th’e PN « Check that the upstream PN node works properly.
The « Check whether a device name is assigned to this node through the PLC.
card are steady ) ) L
connection green, and D1 « Check that the GSDML file used for the configuration is correct.
fails after | pjinks green.
g(])ifigura- After the « Check that the GSD file used is correct.
tion is configuration is « Check whether the PZD mapping relations are set correctly. Device-specific
download- | downloaded. D5 parameters in STEP 7 and TIA PORTAL must be set in the decimal format.
od. and D4 on th’e BN Therefore, the parameters must be converted to decimal values. For example,
the decimal value of FC-11 is 64523 (0xFCOB in hexadecimal format). If a
card are steady on, . . . . .
and D1 blinks parameter in the hexadecimal format instead of the decimal format is entered,
yellow. the connection fails. Note that addresses using Modbus (such as H2000 and
H8000) are unavailable for PZD mapping.
Check whether the operated address is correct. For example, if the | address
and Q address of the station are both 520 to 531 (note that the | and Q
No data can be addresses may start from different numbers), the PZD1 and PZD2 data written
After the written/read. into the AC drive are stored in QW520 and QW522, respectively. (If the PLC is
connection S7-300 or S7-400, PQW is required.) If SFC15 is used, check whether RET_VAL
is of SFC15 block is 0. If not, an invocation error occurs. In this case, rectify the
successful, error first and then invoke the function block.
all PZD3 or « Check whether F0-02 and F0-03 are set to 2 and 9, respectively.
indicators | subsequent data « Check whether the command reference is in the range of 1 to 7 (not bit) or
onthe PLC | can be written, but | frequency reference is in the range of -F0-10 to +F0-10. If not, the write
areonin PZD1 or PZD2 operation fails.
green, but | cannot be written/ | « Check whether FE-00 and FE-01 are U3-17 and U3-16, respectively. If not,
data read. manually correct the parameter values or restore to factory settings.
cannotbe | PZD1 and PZD2 can
written be written/read, Check whether the message type supports this PZD.
into or while PZD3 or Check whether device-specific parameters are set properly (View
read from | subsequent data corresponding parameters in group FE to check whether they are written to
the AC cannot be written/ | the mapping correctly.).
drive. read.
Check the logic relations. Check whether the same PZD is assigned with values
- for multiple times in a certain logic relation (check whether the value given by
the PLC is correct under the logic relation in the monitoring table of the PLC).
After communication is Check whether the high-order 8 bits of the PZD1 data (QW data) written into
established, the AC drive reports | tho AC drive are 0 in the PLC program. If not, change them to 0. The PZD1
E164.1, which cannot be cleared. | command in this user guide refers to values instead of bits.
However, the D1 indicator on the
PN card and the BF indicator on Note: This solution applies only to MD500 and MD520. For other AC drives,
the PLC are normal. consult the technical engineers.

When a slave reports a MD500-PN2 card fault, the card installed in the slave can be replaced directly

without configurations.

Prerequisites for directly replacing the MD500-PN2 card are as follows:

e The new card and the old card to be replaced are both MD500-PN2 cards.
e The new MD500-PN2 card has not been assigned with a device name before.

e The topology has been configured during PLC network configurations.

e The Support device replacement without exchangeable medium option is enabled during PLC

configuration.
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To replace the MD500-PN2 card directly, you need to perform corresponding settings during
configuration. Settings in STEP 7 and PORTAL are different.

Selecting the Support device replacement without exchangeable medium option and
setting the topology in PORTAL

1. 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, as shown in the following figure.

[ Properties | %} Info_)| % Diagnostics |

|| General | 10tags [ Systemconstants [ Texts |

General )
Advanced options

Ethemet addresses

Time synchronization .
Y Interface options

Opersting mode

g3 onced opion: gt
riseeoption

——
Wedia redundancy

[7] call the user program if communication errors oceur

mB
T canpian 1 suse kil ]

» Real time settings.
b Porc[x2F1R]
b Port 2 P2R] Keep-Alive connection

monitoring 30 s

Use IECV2.2 LLDP mode

Diagnostics addresses .

2. For the S7-1200 or S7-1500 PLC, the check box Permit overwriting of device names of all assigned
10 devices is provided. If the check box is selected, the second prerequisite for directly replacing the
device is not required.

| Properties  [*i} Info ) %] Diagnostics

| General [ 10tags [ Systemconstants [ Texts |

b Genersl
~ PROFINETinterface [X1]
General

» Interface options

Ethemet addresses [# support device replacement without exchangeable medium

Time synchronization "4 =T Fermit overwriting of device names of all assigned 10 devices
>

Operating mode
. [ use IECV2.2 LLDF mode
~ Advanced options

Interface options keep-Alive connection

. monitorin 30 s
¥ Realtime settings 9

» Port [X1 P1]

3. Click the Topology view tab.

Project11 » Devices & networks

{= Topology ViEWJE&n Network view  |[If Device view
8 o] 18 connecons rgRIga: 2

I 10 system: PLC_2 PROFINET IO-System (100)
MD500PN2
MDS00PN2 DP-NORM

PLC 2
CPU 315-2 PNIDP

[<] [>] [100% v g

4. In the topology view, click and drag an interface to the interface of another device which is directly
connected with the first interface, and release the mouse button. Note that the preceding
connection must be consistent with the actual network connection of devices. For example, if P1 of
the PLC is connected to P2 of slave station 1, and P1 of slave station 1 is connected to another slave
station, the topology must be consistent with the actual connection. An incorrect topology will cause
function failure after replacement and even communication errors. After the MD500-PN2 card is
installed, P1 is on the left and P2 is on the right when you face the RJ45 interface.
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Project11 » Devices & networks -
‘E Topology view I‘ih Network view mf Device view
B WEE e El
PLC 2 MD500PN2
CPU 315-2 FNIDP MDS00FN2
[ <] w [>][100% - —— |

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

Selecting the Support device replacement without exchangeable medium option and
setting the topology in STEP 7

1. In hardware configuration, double-click PN-10, as shown in the following figure.

Tl HW Config - [SIMATIC 300(1) (Configuration) -- 1111
@0 Station Edit Insert PLC View Options  Wind

D@ § S R =

CFU 315-2 FH/DF

2. In the General tab, select Support device replacement without exchangeable medium, and click

Properties - PN-IO (R0/S2.2) [ x]
a
Media Redundaney ] Time—of-Day Synchronization ] Options ]
General ] Addresses ] FROFINET ] I-Device ] Synchronization ]
Short FH-I0
Device name:
7 Use different method to cbtain devic
@ce rerleacne Tithart cadvmaedtile DERGD
Interface
Type Ethernet
Device o
Address: 192 188.0.1
Fetworked: Tes Properties. ..
Comment
P

Cancel | Help |

3. 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 (Any partner by default)
from the Partner port drop-down list box, and click OK.
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; .
Properties - PN-IO - Port 1 (RO/S2/X2 P1 R) oS
Genaral | Mdresses Topolog| Options |
Fort Intercomnection
Local port: |SIMJ\TIC 300 (1)AFR-I0 (CPU 315-2 FHADF)‘\Fort 1 (BO/SZ/XZ F1 E)
Medium: Local port: Copper Partner port: |- - -
Cable name: [Copper B3|
Fartners
Fartner port: = [
SIMATIC 30001)% (1) MDSOOFE‘\Fort 1 (X1 F1 E)
IMATIC 30001)% (1) MDSOOFN\Fert 2 (X1 FZ R)
1 5
| |
Cable Data
O <100 m
i 0. B0
L

4. Click the port of the slave station to set the topology. The operations are similar to the preceding

steps. After setting all the connected ports, start compiling and download it to the PLC.

5. After completing the preceding configuration, perform the following operations when any slave
station needs to be replaced: 1) Disconnect the device from the network. 2) Install a new device to
which no device name is assigned before at the same position. (For S7-1200 or S7-1500, if Permit
overwriting of device names of all assigned 10 devices has been selected, devices which have
been assigned names to can be used.) 3) Connect the new device to the network using the original

wiring mode. (Note that the network cable connection must be consistent with the original

connection and the connection in the topology.) 4) Power on the slave station to enable the PLC to

assign a device name to the newly connected device automatically.
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9

9.1

9.2

EtherCAT Communication (MD500-ECAT)

Introduction

The MD500-ECAT communication card (hereinafter referred to as the ECAT card) supports the super-
high-speed 1/0 network for industrial field application. It features high efficiency, flexible topology, and
easy operation.

It is installed on the MD520 series AC drive to improve the communication efficiency and implement AC
drive networking, enabling the AC drive to be a slave controlled by the fieldbus master. The minimum
synchronization cycle supported by the ECAT card is 500 us.

This user guide is applicable to the ECAT card with the software version of 1.00 or later. You can query
the version by viewing the parameter U0-67 of the AC drive after the card is installed and the drive
powered on. The corresponding device profile XML file is MD500_1Axis_V1.03.xml.

Installation

The MD500-ECAT card is embedded in the MD520 series AC drive. Before installation, cut off the power
supply of the AC drive and wait at least 10 minutes until the charging indicator of 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 9-1" on page 134
describes the installation of the card.

Note that the ground terminals of both the MD500-ECAT card and AC drive must be connected
properly, as shown in “Figure 9-2 Connecting ground terminals of the MD500-ECAT card and AC drive”
on page 135.

Figure 9-1 MD500-ECAT card installation
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9.3

Terminal Layout and Description

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 drive. The MD500-ECAT card provides two
network ports J4 and J6 for the card to communicate with the master station (or upstream slave) and

the downstream slave (if any).

J1

J6

Figure 9-3 MD500-ECAT card terminal layout

Table 9-1 Interfaces and indicators of the MD500-ECAT card

Mark Hardware Name Function Description
J7 Pin header Itis used to connect the AC drive.
J4 The MD500-ECAT card uses the standard Ethernet
RJ45 ports J4 and J6 for the card to communicate
Network port )
J6 with the master (or the upstream slave) and the
downstream slave (if any).
1 EMC grounding terminal Itis used to.connect the EMC grounding terminal
of the AC drive.
It is used to indicate the status of the power
supply.
Power supply indicator
D13 On: Normal
(green)
Off: Abnormal. Check whether the card is installed
properly.
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Mark Hardware Name Function Description

Status indicator of communication
D1 with AC drive

(green)

EtherCAT interaction indicator For details, see “Table 9-2 Status indicators of

D4 the MD500-ECAT card” on page 136.
(green)
ESC fault indicator
D7
(red)

ACaution

e J4istheinput port (ECAT IN) and J6 is the output port (ECAT OUT). Do not connect the input and output
reversely.

« Use the Cat5e shielded twisted pair (STP) network cable to ensure stability.

Table 9-2 Status indicators of the MD500-ECAT card

9.4

D4

in the OP state

Indicator Status Solution

Steady green Normal None

Abnormal Set F0-28 to 1 and check whether the AC drive supports the
D1 communication | MD500-ECAT card.

Steady off ]
with the AC Check whether the communication expansion card is
drive inserted firmly.

Steady green The card works /

Blinking green

The card works
in PREOP/
SAFEOP mode.

Check the configuration. Check whether the AC drive
supports the MD500-ECAT card and whether F0-28 is set to
1. Check whether the network port is connected correctly.

Off

The master is
not connected
or the card
works in the
Initial mode.

Check whether the master and upstream network port are
connected correctly.

D7

Off

Normal

None

Steady red

An ESC internal
exception
occurs.

Contact Inovance for technical support.

Networking Topology

After the MD500-ECAT card can communicate with the AC drive, connect the MD500-ECAT card to the
EtherCAT master correctly and complete communication configurations. This enables the MD500-ECAT

card to communicate with the EtherCAT master and can implement the AC drive networking function.

The MD500-ECAT card supports various topological structures including bus-, star-, and tree-type

topologies and their combinations. This enables flexible and convenient equipment connection and

wiring. The following figure shows the bus topology.
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EtherCAT MD520-ECAT MD520-ECAT MD520-ECAT
Master Slave 1 Slave 2 Slave N
ouT IN [OUT IN [OUT| IN [OUT

[ [T [T J

Figure 9-4 EtherCAT bus topology

9.5 PDO Data

PDO data description

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

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

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

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

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

PDO Sent from Master to AC Drive Axis 1 (1601h) PDO Responded by AC Drive Axis 1 to Master (1A01h)
Fixed RPDO Variable RPDO
AC Drive Command AC Drive Target Real-Time AC Drive State AC Drive Running Real-Time Reading of
Frequency Modification of AC Frequency AC Drive Parameters

Drive Parameters

RPDO1 RPDO2 RPDO3 to RPDO12 TPDO1 TPDO2 TPDO3 to TPDO12

-137-




EtherCAT Communication (MD500-ECAT)

Data sent by the master

Table 9-3 Descriptions of RPDO sent by the master

RPDO

Description

RPDO1

AC drive command word (command source set to communication, that is, F0-02 = 2)

« 1: Forward run

« 2: Reverse run

« 3: Forward jog

«4: Reverse jog

« 5: Coast to stop

« 6: Stop according to F6-10 (Stop mode)
« 7: Reset upon fault

RPDO2

It indicates the target frequency of the AC drive U3-16Mt! (frequency source set to
communication) in the range of the reverse frequency upper limit (negative value) to
the forward frequency upper limit (decimal places included, for example, 2000
corresponds to 20.00 Hz on the AC drive). When the 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 RPDO12

The RPDOs indicate that parameter values are modified in real time, but are not
written into EEPROM. RPDO3 to RPDO12 correspond to FE-02 to FE-09. For details
about the configuration, see the PDO data configuration.

Note

The data type of the AC drive target frequency (U3-16) is int16, and the data range is -32768 to +32767. If the range is
exceeded, an AC drive abnormal value (-65535+U3-16) will occur.

TPDO data returned by the AC Drive

TPDO Description

TPDO1 It indicates the AC drive state.
« Bit 0: 0: Stopped; 1: Running
« Bit 1: 0: Running in forward direction; 1: Running in reverse direction
« Bit 2: 0: Not faulty; 1: Faulty
« Bit 3: 0: Running frequency not reached; 1: Running frequency reached
« Bit 4 to bit 7: Reserved
« Bit 8 to bit 15: AC drive fault code

TPDO2 It indicates the AC drive running frequency (unit: 0.01 Hz).
The current running frequency of the AC drive 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 TPDO12 Parameters are read in real time. TPDO3 to TPDO12 correspond to FE-22 to FE-29.
For details about the configuration, see the PDO data configuration.

ACaution

The first two mappings of TPDO1 and RPDO1 must be configured based on the preceding table. Otherwise, an error

will occur.
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9.6

9.7

The default mapping 1 of the written RPDOL1 is U3-17, and the default mapping 2 of the written RPDO2
is U3-16. If the command or frequency cannot be written to the AC drive, PZD3 and PZD12 can be
written to the AC drive, and F0-02 is 2 and F0-03 is 9, check whether FE-00 is U3-17 and FE-01 is U3-16
on the AC drive. If not, manually change FE-20 and FE-21 to the correct values.

The default mapping 1 of the read TPRO1 is U0-68, and the default mapping 2 of the read TPROL1 is UO-
69. If the state or running frequency cannot be read from the AC drive, but PZD3 and PZD12 can be
read from the AC drive, check whether FE-20 is U0-68 and FE-21 is U0-69 on the AC drive. If not,
manually change FE-20 and FE-21 to the correct values.

SDO Mailbox Data

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

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

The MD520 supports the SDO request and SDO response.

Related Parameters

MD500-ECAT card settings

After the MD500-ECAT card is installed to the AC drive and F0-28 is set to 1, the MD500-ECAT card can
communicate with the AC drive.
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Parame Parame | Value Range | Value Description
ter Code | ter Name

F0-28 Commu- | 0: Modbus This parameter is used to select a communication protocol.
nication | protocol 0: Modbus protocol
protocol 1: Expansion -

- EXpans The Modbus protocol is used.

communica-

tion 1: Expansion communication protocol

protocol PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and

2: Inobus EtherNet/IP protocols can be used.

protocol No setting is required for CANlink because it is always valid.

(through 2: Inobus protocol (through EtherCAT card)

EtherCAT

card) When this parameter is set to 2, the Inobus communication
protocol is used. The AC drive version must be F7-10 = U60.07/
F7-11=U61.07/F7-15 = 000.00/F7-16 = 000.00 or later.

F0-02 Operation | 0: Operating This parameter is used to select the input channel of the AC
command | panel drive control commands, such as run, stop, forward run,
sourcc? 1: Terminal reverse run, and jog operation.
selection o 0: Operating panel

Communi- The RUN/STOP key on the operating panel can be used to start
cation or stop the drive. This mode is suitable for initial

3: User- commissioning.

defined 1: Terminal

Operation commands are input using the DI of the AC drive.
The DI can be assigned with different functions such as start/
stop, forward/reverse run, jog, two-wire/three-wire mode, and
multi-reference. This mode is suitable for most applications.

2: Communication

Operation commands are input through remote
communication. The AC drive must be equipped with a
communication card to communicate with the host controller.
This mode is suitable for remote control or centralized control
on multiple equipment.

3: User-defined

The command source is defined by the user as needed for
expansion.
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Parame Parame | Value Range | Value Description
ter Code | ter Name
F0-03 Main 0: Digital This parameter is used to set the source of the main frequency
frequency | setting X as below.
sourc§ X | (non- ) 0: Digital setting (non-retentive upon power failure)
selection | retentive
upon power The initial value of the frequency reference is the value of F0-08
failure) (Preset frequency). The frequency can be changed by using the
o A and ¥ keys on the operating panel or the multi-functional
L D!gltal input terminal functioning as the UP/DOWN key. When the AC
settmg. drive is powered on again after a power failure, the frequency
(retentive reference is restored to the value of F0-08.
upon power
failure) 1: Digital setting (retentive upon power failure)
2: Al The initial value of the frequency reference is the value of F0-08
(Preset frequency). The frequency can be changed by using the
3:A12 A and V¥ keys on the operating panel or the multi-functional
4: AI3 input terminal functioning as the UP/DOWN key. When the AC
5: Pulse drive is powered on again after a power failure, the frequency
reference reference is the same as that at the moment of the last power
(DI5) failure. Modifications made by using keys A and ¥ on the
) operating panel or the multi-functional input terminal
6: Multi- functioning as the UP and DOWN key remain effective.
reference
2:AIL
7: Simple
PLC The frequency reference is input through All, which inputs
voltage signals. The frequency is calculated according to the Al
8:PID curve, which is set by parameters in group F4.
9 3: AI2
Communi-
cation The frequency reference is input through Al2, which inputs
current or voltage signals. The frequency is calculated
Others: F according to the Al curve, which is set by parameters in group
connector

F4.
4:AI3

The frequency reference is input through Al3, which inputs
voltage signals. The frequency is calculated according to the Al
curve, which is set by parameters in group F4.

5: Pulse reference (DI5)

The frequency reference is set by using the pulse frequency
input through DI5. The frequency is calculated (F4-28 to F4-31)
according to the relationship curve between the pulse
frequency and the frequency reference.

6: Multi-reference

When the parameter is set to 6, combinations of different DI
states correspond to different frequency references. The four
multi-reference terminals (assigned with functions 12 to 15) can
provide 16 states, corresponding to 16 frequencies (set by FC-
00 to FC-15).

To be continued
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Parame
ter Code

Parame
ter Name

Value Range

Value

Description

Contin-
ued

Contin-
ued

Continued

Contin-
ued

Continued
7: Simple PLC

Simple PLC is a multi-reference used to control the running
time and acceleration/deceleration time. Parameters FC-00 to
FC-15 are used to set the values of each frequency. FC-18 to FC-
49 are used to set the running time and acceleration and
deceleration time of each frequency. Up to 16 frequencies can
be set.

8: PID

PID is selected as the frequency source. As a general process
control method, PID control is a closed-loop mechanism in
which each controlled variable is stabilized at the target level.
This is implemented through proportional, integral, and
differential calculation of the difference between the feedback
signal and the target signal of the controlled variable and
through adjustment of the AC drive output frequency. PID
control is generally used in closed-loop control scenarios, such
as constant pressure closed-loop control and constant tension
closed-loop control. Set PID-related parameters in group FA.

9: Communication

The frequency is set through communication. This mode is
applicable to applications requiring remote control or
centralized control of multiple devices. In this mode, you can
input the frequency through remote communication (address
0x7310). In this case, the AC drive must be installed with a
communication card for communicating with the host
controller.

Others: F connector

This parameter is set to the number of a floating connector. In
this case, the value of the connector is read as an auxiliary
frequency reference. This mode is used for expansion besides
the common sources.

FD-11

CiA 402
protocol

0: Disable
1: Enable

Setitas
needed.

This parameter sets whether to enable the CiA 402 mode.

When it is set to 0, the common mode is used. When it is set to
1, the CiA 402 mode is used. For details, see “13.1 List of
Object Dictionary in Group 6000h” on page 260 and “13.2
Object Dictionary Descriptions” on page 261.
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Communication control parameters

Table 9-4 Communication control parameters

Parameter Parameter Value Range Description
Code Name

Us-16 Frequency -320.00 Hz to 320.00 Hz When the frequency source is
set through communication control, you can write the
communica- target value through this address. The
tion unit of the written value is defined by FD-

09.

Us-17 Communica- | 0001: Forward run | 0005: Coast to When the command source is
tion setting 0002: Reverse run stop communication control, this address can
control word ) 0006: Decelerate | D€ used to control the start/stop, jog, and

0003: Forward jog o stop fault reset of the drive.
0004: Reverse jog

0007: Reset upon

fault

Us-18 DO state Bit 0: DO1 output | Bit 5: VDO1 This value can be changed through

]Eterminal control Bit 6: VDO2 communication to control DO output.
unction .
defined by E(I)tnt'oD[oz output Bit 7: VDO3
parameters Bit 8: VDO4
in group F5: Bit 2: Relay 1 .
communica- | utput control Bit 9: VDO5
tion control) | Bit 3: Relay 2
output control
Bit 4: FMR output
control

U3-19 AO1 output | 0to 32767 This value can be changed through
(terminal communication to control AO1 output.
function
defined by
parameters
in group F5:
communica-
tion control)

U3-20 AO2 output | 0to 32767 This value can be changed through
(terminal communication to control AO2 output.
function
defined by
parameters
in group F5:
communica-
tion control)

us-21 HDO output | 0to 32767 This value can be changed through
(terminal communication to control HDO output.
function
defined by
parameters
in group F5:
communica-
tion control)
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Parameter Parameter Value Range Description
Code Name

Uus-22 Communica- | 0 to 65535 This parameter is used to write the
tion card communication card error state.
error state

Us-23 Speed set -32000 rpm to 32000 rpm When the frequency source is
through communication control, you can write the
communica- target value through this address. The
tion unit of the written data rpm.

The position of the object dictionary in the parameter list is specified by the "Index" and "Sub-index".

Index: This field (in hexadecimal) specifies the position of the same type of objects in the object
dictionary.

Sub-index: The sub-index (in hexadecimal) specifies the offset of each object in the same index.
The mapping between AC drive parameters and object dictionary indexes is as follows:

Object dictionary index = 0x2000 + Parameter group number

Object dictionary sub-index = Hexadecimal offset within the parameter group + 1

By default, when the MD500-ECAT card is used, the written PDO1 and PDO2 are mapped to U3-17 and
U3-16, respectively. Therefore, the first item of the RPDO must be U3-17; otherwise, operation will be
abnormal. Besides, if the eight high-order bits of U3-17 are written with any non-zero value, the AC
drive will report a communication fault (E164.1).

Communication monitoring parameters

Table 9-5 Communication monitoring parameters

Parameter Code Parameter Name Unit Decimal Address
u0-00 Operating frequency Hz 28672
u0-01 Frequency reference Hz 28673
u0-02 Bus voltage v 28674
U0-03 Output voltage \ 28675
U0-04 Output current A 28676
U0-05 Output power kW 28677
U0-06 Output torque % 28678
uo-07 Dl input state - 28679
U0-08 DO output state - 28680
U0-09 All voltage v 28681
Uo0-10 Al2 voltage v 28682
uo-11 Al3 voltage \Y 28683
u0-12 Count value - 28684
U0-13 Length - 28685
u0-14 Load speed display - 28686
u0-15 PID reference - 28687
Uo-16 PID feedback - 28688
uo-17 PLC stage - 28689
u0-18 Pulse input frequency kHz 28690
uo-19 Feedback speed Hz 28691
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Parameter Code Parameter Name Unit Decimal Address
u0-20 Remaining running time min 28692
u0-21 All voltage before \Y 28693
calibration

uo0-22 Al2 voltage before v 28694
calibration

u0-23 Al3 voltage before \Y 28695
calibration

U0-24 Motor speed rpm 28696

uo0-25 Current power-on time min 28697

Uuo0-26 Current operating time min 28698

uo-27 Pulse input frequency Hz 28699

u0-28 Communication setpoint | % 28700

Uo0-29 Encoder feedback speed Hz 28701

u0-30 Display of main frequency | Hz 28702
X

u0-31 Display of auxiliary Hz 28703
frequency Y

Uo0-32 Memory address view - 28704

u0-33 Synchronous motor rotor | ° 28705
position

U0-34 Al3 temperature mode - °C 28706
motor temperature

Uo0-35 Target torque % 28707

Uo0-36 Resolver position - 28708

uo-37 Power factor angle ° 28709

Uo0-38 ABZ position - 28710

u0-39 Target voltage upon V/f v 28711
separation

u0-40 Output voltage upon V/f \Y 28712
separation

u0-45 Fault subcode - 28717

U0-58 Number of motor - 28730
revolutions

U0-59 Frequency reference % 28731

Uo-60 Operating frequency % 28732

u0-61 AC drive state - 28733

u0-62 Current fault code - 28734

U0-63 Torque sent in point-to- % 28735
point communication

U0-64 Number of slaves in % 28736
master-slave control

Uo0-65 Torque upper limit % 28737

U0-66 Model of communication |- 28738
expansion card

u0-67 Software version of - 28739
communication extension
card

Uuo0-68 AC drive state read - 28740
through DP card

-145-




EtherCAT Communication (MD500-ECAT)

Parameter Code Parameter Name Unit Decimal Address
U0-69 Frequency read through Hz 28741
communication expansion
card
u0-70 Speed read through rpm 28742
communication expansion
card
u0-71 Current read through A 28743
communication expansion
card
U0-80 EtherCAT slave name - 28752
u0-81 EtherCAT slave alias - 28753
u0-83 EtherCAT XML file version | - 28755
Uo0-84 Number of lost EtherCAT | - 28756
synchronization frames
U0-85 Maximum number of error | - 28757

frames and invalid frames
over EtherCAT port 0 per
unit time

U0-86 Maximum number of error | - 28758
frames and invalid frames
over EtherCAT port 1 per
unit time

Uo-87 Maximum number of error | - 28759
frames forwarded by
EtherCAT port per unit
time

U0-88 Maximum number of error | - 28760
frames processed by
EtherCAT data frame
processing unit per unit
time

U0-89 Maximum number of lost | - 28761
links over the EtherCAT
port per unit time

By default, when the MD500-ECAT card is used, the read PDO1 and PDO2 are mapped to U0-68 and UO-
69, respectively. Therefore, the first item of the TPDO must be U0-68; otherwise, operation will be

abnormal.

9.8 Communication Configuration

9.8.1 Communication Instance of Controlling the MD520 with an Omron
Controller

This section describes how to configure the MD520 on the NX1P2 master station of Omron.
1. Create a project.

e Device: Select the actual controller model.
e Version: 1.09 or later version. NX1P2-1140DT only supports 1.13.
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‘Sysmac Studio (32bit)

B3 Project Properties
Projectname  [CZEEED

faw Open Project Athor —

& Import...
Comment

Online
Type ‘Standard Pre
4 Connect to Device s

Version Control -
W, Version Control Explorer By Select Device
Category [

License
wxiPz
3 License

Remaining days 178

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, and click Ethernet Communications Test. After Test OK

is displayed, go to the next step.

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

] Configurations and Setup
b4 Programming
v @ POUs

¥ Remote 1P Address
Specify the remote IP address.

¥ Gptior
K Cor
i Ch

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.

4. Scan the device.
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 for devices and add slaves. Choose Configurations and Setup > EtherCAT. Right-click Master,
and then select Compare and Merge with Actual Network Configuration. The controller
automatically scans all slaves 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. You can view the added slave on the main interface.

Note

The MD500-ECAT card allows the station alias to be modified by using the parameter FD-02 or the software tool of
the master station. The modified station alias takes effect upon next power-on.

"
Tk
o
L
-
L
-
L
-
L

New Project - new_Cortroller 0 - Sysmac Studio (32bi9) =IEE]
2 Edit View Insert Project Controller Simulation Tools Window Help

B Aoy actualnetwork
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{ew Project - new_Controller_0 - Sysmac Studio (32bit) S@=
Edit View Insert Project Controller Simulation Tooks Window Help.

i
o

Programing

] os0-tsanomscrrevs

rom—
L Poductrame 1ot
G B ey

froller Sta

‘ONLINE
ERR/ALM

5. Configure parameters.
Switch the controller to the offline mode.

Bi| New Project - new Controller 0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new Contraller 0 v Port Description | R/W | Data Type
= = w ¥ EtherCAT Network Configuration
44 Configurations and Setup I ¥ InoMD500N
¥ 3 EtherCAT | Outputs_Control Command 2!
I Outputs Written Freq 2073 11
Inputs_Inverter State_2070_45
Inputs_Output Frq 2070_46

] osrenmng —— |

¥ i@l POUs

Set the PDO mapping (I/0 mapping distribution).

B New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer
e e D iton Por Description | RAW | Data Type | Varable Variable Comment | Variable
= = W & EtherCAT Network Cofiguration
v Nodel3 ¥ InoMDS0ON
W 3 EtherCAT | Outputs_Control Command_2073 12
1 Outputs Witten Freq 2073 11
Inputs Inverter State_2070.45

v
v i@ POUs
¥ & Programs

Build
%

3 U EE

[ Description | Progam | Location

6. Edit the PLC program.
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|8 New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help
|v am o

L}

Multiview Explorer

oo~ [ ][]

A4 Configurations and Setup
T

Insert Input (C)
Insert Output

Insert Function Block F

InsertFunction 1
Insert Jump J

Insert Inline ST

v T —

Description Program Location

H Fifter

B New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help
P B ]
1 4 G @
Multiview Explorer

new_Controller 0 v

‘gControl_Cmd:=UINTA16#1 234, /write 01254
GFrepOut:=INTH16¥1234;//write 0x1234

v ECEIT—

v i PO

Program | Location

) o IR

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.

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

Multiview Explorer
new_Controller 0 v
Transfer to Controller
EREHE The following data wil be transferred.
- Configurations and Setup
T, /O Map, Controller Setup.
Control Setup, Cam Data Settings, Event Settings

are not transferred)

and NX Unit application data.
K4 Do not transfer the EtherNet/IP connection settings (i, tag data link settings).

ata Types

| Program | Location

9.8.2 Communication Instance of Controlling MD520 with an H5U Controller

This section describes how to configure the MD520 on the H5U.

1. Open the software and create an H5U project.
Select H5U/TN from the Device drop-down list.
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Mew Project

@ Mew Project D Temporary Project

Project Settings

Project name: |

Save path: |::WD5201'. |

Editor: | Ladder Chart e

Project description: | |

Equipment Selection

Series and models: | H5U Series | — |H5U w
¢1» EtherCAT bus high performance =mall FIC -
¢2» Support custom variables and FE/FC

3> Maximum support for 3%-axiz motion

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

4> Support 4—axis 200EH: pulse output, 4
charmel= 200 EHz high—speed input "

P U I, I I - E A T - ST S - ' SR SRR, o -1y )

Cancel

s

2. Import the EtherCAT configuration file of the MD520.

Right-click EtherCATDevices and select Import Device XML. If the configuration file of other

versions exists, delete the existed file before importing a new one, as shown below.

3. Add an MD520 AC drive slave.

~ | Toaolbox 1 x

| ~ | Search

Import Device XML
- OEr DEvices
[=)- EtherMet/IP Devices
Inovance Devices
[#- Other Devices
=) Instruction Set
- Basic logic
- Flow control
- Contacts load
- Data computation
- Data processing
- Matrix
- Strings
- Clodk
MC axis control{EtherCAT & Pulse output]
- MC axis control{CANoper)
- HC axis control(Pulse input)
- Timers
- Pointer
- Communications
[#-Others
--FB
..FC
- Library

=

e O e W O O e O O O O e O e W B

< >

Show selected information!

Double-click EtherCAT in the left pane and drag the device in the network device list to add the AC

drive slave station.
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8 Autoshop VAATES Temp Poject - (naMOSOON] - 5 x
Flel) EGHE) Viewd) PLCE) DebuglD) Tookt WindowtW Hept)
EEERE Q BIE B0 %@ 667 &4 L]
= = | Toatbox 8 x
e
Conic Ak
Gy
"
@
o
= ’ o
- 5> | 4] S MAIN] [ Ethercan, ] 1noMD500N| blx|

4. Configure PDO parameters.
On the Process Data tab, add the TPDO mapping as required.

B Output (Byte):4 o | et
General Settings @ A b nie R Dedete [Collupse [Sov M1 || @ 110 hssicn ) 710 Confic DO DataSize oo

T e o s <
3 [ output Outputs Index: Subindex Neae Sign | Type | Defuult Value I
outpat I oD Sttt R S o
Startw Parancters Outpu ritten Fre 9 ton0re:t6s00 ® i
5 9 It Inputs 2 1emo0ra: 16800 B v i
1/0 Functional Napping E— 0 oD 0 o s
N —— Ep——— P b
Tnfornat Y ew206: 16800 B T b
2 1ov0me: 16800 B bt
Stat ¥ 16420F9:16800 Fault and Protection RO TNt i
¥ 16820FA:16800  PID Func B0 USINT. fu
¥ 16#20FB:16800  Fixed Length and Count R0 USINT .
* 16#20FC:16800  Simple PLC Func R0 i 3

s wcwn Tarans o] [ R— ~
Nane Bata type: [BIT - .
<]
Index: 168 3it Length: M
e

ubindex: 164
v
o
I\ I MAIN | [lg Ethercan, [i] inomDsooN | SE

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 PLC.
Click Tools(T). In the Communication Settings dialog box, select Ethernet or USB from the
Communication type drop-down list for communication between the PC and the PLC, and scan the
PLC.

3) [ToolsM] Window(w) Help(H)
Q BE]EE|CE @ 6|0 2|4

General Settings @ A5 Edic 3 Delete | Collapse |[Showl Communication Settings X
[ toput/output Neme | PLC Communication Settings
Process Data
E R e e p—— .
Output  Control Comnand
itartup Paraneters DeviceP: [ 192 . 168 . 0 . 40 Test
Output  Written Freq
S B e Tapats vovcerame: [ | [ eme
| Functional Mapping Tt r———
aut nverter State
Tnput Output Frq Modfy IP/Name.
Tnforastion Search PLC
Search
State NO. IP Address Model  Device Name MAC Address

MAN[f3Ethercan, [ mompsoon[ | N
6. Download the project to the PLC and activate the PLC.
Download the compiled project file, click the running button to activate the PLC, and then click the

monitoring button to view the motion data.
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T T 2 L) St
EEELIE CYEEIEEIE=] o o] = ¥ & BiclE ==(gl4am
v ] [ ) [ soprrrzeise ]
omien 5]
0 [—
< "W:Vﬂ BMMNLlamm}\ummnﬁ\ . - L;
You can view TPDO data and write RPDO data in real time through EtherCAT I/O mappings.

EEEEINEE O n[@ 4P ==

| Toolbox

Curran Vion B

e -
> | T\ ] B, B momosoon | G5

9.8.3 Communication Instance of Controlling MD520 with an AM600

Controller

This section describes how to configure the MD520 on the AM600.

1. Open the software, and create an AM600 project.
Select AM600-CPU1608TP/TN from the Device drop-down list.

Categories: Templates:
{3 Libraries ="

R=Fc

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

Name: MDS00ECAT |application

Location:  C:\Users'del\Documents
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2|

.
Standard Project |

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

- One programmable device as specified below

- Aprogram PLC_PRG in thelanguage specified below

- A cyclic task which calls PLC_PRG

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

Device: [AMGUU—CPU].GUSTPITN (Shenzhen Inovance Control Technology)

PLC_PRG in{ |Structured Text (T)

[ o

) (

Cancel ]

2. Add an MD520 AC drive slave. Open the network configuration, and import the EtherCAT
configuration file of the MD520. If a configuration file of other versions exists, delete the existed file
before importing a new one. Drag the device in the network device list to add the AC drive slave

eeeee < B % 8} Hardware Configuration x
=5 tntieds |/ LocalBus - | =g Refresh | Copy fE5Paste i Delete $3)Undo [} Redo ||@ Zoom In @ Zoom Out 80 - %
= ([ Device (AM600-CPUIGOSTR) Teon o
Nodbus Naster  []odbus Slave [JFzes Protocal
cou 1
® [¥odbus Master [J¥odbus Slave [JFzee Protocal
& | eao
Brcus: Ctopen aster  [JCAVlink aster  [JCASLisk Stave
© m;"'a on | FEthernet
Lbrary Manager [JModbusTCP Master  []ModbusTCP Slave [Melsec Master
PLC_PRG (PRG) | PEtherchT
raton []EtherCAT Master
| YEtherNet /TP
[JEtherNet/IP Master []EtherNet/IP Slave
(5 Resources List
"3 SoftMotion General Axis Pool
[ HiGH_SPEED 10 (High Speed 10 Module)
B MODBUS_COMD (Modbus Master)

Network Devices List

1

port EDS File

Import GSD File (#) Import ECT File | (@ ZoomIn (3 Zoom Out

Ibus Slave

Ibus Slave

link Master

[busTCP Slave

[C]Free Protocol
[[]Free Protocol

[[]CAXlink Slave

e, Serial Port
E, 7 CANopen Port
./ Ethernet Port
B EtherCAT Port
=] Inovance
=] Terminal Coupler
-] AMS0O-RTU-ECTA_2.0.5.0
-l GLIRTUECTA_2.0.5.0
Servo Drives
-l ES810N_ECAT_v1.2
[l 1s620N_ECAT v2.6.7
[l svsiON_ECAT v1.1.2
[l svs20n-Ecat_w0.0.5
[ svesn_taxis_vo.08
Multi_Axis Drive
-l 15810_1Axis_v1.01
-l 15810_2Axis_v2.01
-l Sv820_3Axis_¥3.02
[l svs20_aaxis_v4.02
Digital 10
[l AMs00_DBDSETNE_1.4.3.0
|| AM600_1616ETNE_1.4.3.0
-] GR10_0BDSETNE_1.4.3.0
-l GR10_1616ETNE_1.4.3.0
Analog 10
-l GR10-4ADE_1.4.2.0
[l Gr10-4DAE 1.4.2.0
[l cri0-8TCE_1.4.2.0
Puise Output
[ AMs00-4PME_1.4.3.0
~[l] GR1D-2PHE_1.4.3.0
-l GR10-4PME_1.4.3.0
Encoder Input
-l AMSDO-2HCE_1.4.2.0
[#l Gr10-24CE 1.4.2.0
[l Gri0-8PEE_1.4.2.0
Junction Slave
[l GR1D-EC-3SWNX2XI)_1.4.2.0
-l GRID-ECESW(NX2,X3)_14.2.0

[ >

m

3. Configure the PDO parameters.
Add the TPDO mapping as required in the following figure. 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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NS E& X 14 1@ 0
Devces < @ mompsoon x
= 3 tnteeds
s Geneal e
G:’;WWWW‘WW @®4dd 6 Kot Collpse Display Al - [LoadP40 | 7 s00ssion 7700 cony 0L QCHE 60
e @ nere): 80
o Device Diagnc Process Data(PDO Setting)
e Inpu/Ouput Name index  Sebindes_ Sze | Type  Fag M
EthercaT Confi srtup parameters in
Startup parameters(D0 Settng) || & o) output | outputs 16#1600 80 Editable 2
9 Locatus Confi =
o % Contral Command 20 unr
petose id VDI Func Sel 20 UINT
= © Application P
co onlne ‘e vonuncsee 0wt
D vy anocer -
8 rerraEre) ot setings T T
Bacs o S B iowt  nputs o0 Edtable 3
= @ Task Configuraton
- & enerea EtherCAT 10 Mapping 3 JinieSat ] o
% Geneouvotege 16520 0wt
B) ETHERCAT EtherCAT Task.
Sotus % g 165207 0wt
=& vortask » Output Fr 1622070 20 INT
it Fra =
8 pcrre Information
‘% Softoton General Axis Pl
Bl a6 57E20_10 (4ch Speed 10 ockie)
= (8] EVERCAT EtercAT Master)
3 trovD300N 040500 1A
fe e o D ke D Dok Wedw teb
BEEI& IRt 8% <
| % @ moosoon ) Do x.
= [ oy oo
soptatons
W EthercaT Config ‘Backup and Restore. i
© csscy
pon e ° . 5
= © Aspicaton =
Petrid PLC st et pr— ==
g! PLC_PRG (PRG) PLC Shell ‘Select the network path to the contraller:
= (8 Tesk Confguraton e — = dlyo Goteway-1(scanning..). -
= & e = arasniney
el
=
e Sptensattng
St G A
W G SPEED 1O (righ Speed 10 Mode) b
- 8] e v

8 vevoson o500_thes v1.07)

TaskDeploymare.

st

fomston

Gorcl

Download the project to the PLC.

/@ motosoon x

Te G v b G i b Do e
P11 auvi@o-gis(se .
Sevices S 8 %[ vewe 13 Network Configwaton
= unieds -

= Devie [connected] (AMB0D-CPUI60TP/TN)

O, Device Disgnoss

Gent

Process Data(PDO Setting)

0 evecatcont
8 Locsbusconty

Startup parameters(SD0 Setting)

= @ rctope onine
0 e CoE Online.
19 Loy tansger
B .6 0r0) ok settngs
= @ rasccontuaton

- & meraar EhercAT 10 Mapping
& nmorepecnrek ||| o

= & mainTask
Bncms information

T persstentiars
"3 SoftMotion General Axis Pool

B 164 _SPEED_IO (High Speed 10 Moduie)

=[] ETHERCAT (EtherCAT Master)

@ noMDS0ON (4DSD0_tAxis_V1.07)

@Add Edit ¥ Delete Collapse Display All  ~ 7] PDOAssign [7] PDO Config PDO Len ;“(;(f‘y:;)
Input/Output Name Index  Sublndex Sz Type Fiag EY
- Outputs 1681600 16800 80 Edtable 2
’ Control Command 542073 16212 p ot
i 2 Ut
. p U
: 652073 p wr
- Inputs 16#1A00 80 Edtable 3
% Inver 2 N
- 2 L

InoProShop(V1.4.5)

(2]

Warning: An application Application i currently in RUN made on the PLC. As

replaced.
CickYes'to dorioad the latest code or No'to abort.

e
Db Gt vew poet e g Do Dok dow teb
eIy PR T TET A
1 0 e 3 3 tovosoon x <
et fnd it show ol E
s s s Vartls Mapging  Cromnel Address  Type DefutVabe ComretValue Prepared alue Ut Descrption
. o | wams . convlcamand
S pumetesisosemna) || 4% annce | wae o . e
e s sam . e
oine i i o . Untienres
ot v mewsee o e st
v oo v o . e e
- v fureesins e . s
v ar saws o . osmire
[rseem—
T P———— P
onees
Veriabe Mapoing Te
{8 v boson_uvs ¥1.09 e e
‘o sCettonuvdle % =Mipta issopvaiab
Mo ol s, 0wt et BRI < x
nid - [0 0eror@ & Gwrming [ 5 messsgets | Y expression soicsion  Type Vaie epared
Desciton Projec et oson
Do goenm (B 1 [ s
s ovied g e ) O cvummin  wewovumean

View and write parameter values through the online CoE.
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Fle Edt Vew Projct Buld Onlne Debug Took Window Hep
HeEIS IR o a8 ] L]
~ % x|[ @ oevie @ Network Configwaton ] InotMD500N X
General aeRead this page [F] Auto Update Offline from ESIfile
Process Data(PDO Setting) IndexSubindex  Name Flags  Type
1621000:16500  Device type R0 UDINT 31474
SEpETCTEER RO ST 1651001:16500  Error Register RO usivT o
- 1621008:16500  Device name RO STRING(31)  ‘InoMDS0ON'
1651008:16500  Harchware version RO STRING() 0.0
= £ Application [run] e
& CoEOnline 162100416200 Software verson RO STRING(H 000
Library Manager
v Manag 1651018116500 Tdentty RO usivT
PLC_PRG (PRG) EoF settings
1 * 1651600:16%00  istreceive PDO Mapping R usiT 4
=& Task Confiuration
¥ 1651A00:16500  Ist ransmitPDO Mappin R usivT 4
B - EthercaT Yo Mapping Peng
# 16%1000:16800  Syncmanager type RO usiT 4
) ETHERCAT EtherCAT Task
Status * 165ICI2:16500  RxPDO assign RO usmr 1
* 16]IC1316500  PDOassgn RO usInT 1
iformation . 16¥1C32:16500 S outputparameter RO usivT 2
*16¥IC3316500  SMinputparameter R0 usiT 2
"3 SoftMotion General Axis Pool
¥ 1652070:16500  monitoring Disp RO usmr 100
[l  +i61_SPEED_10 (High Speed 10 Moduie)
165207316700 ConwolPara R0 usiT 100
=[] ETHERCAT (EtherCAT Master)
. 16520A0:16500  Torque Cel RW usmr 100
(@ 1noMDSOON (MDS00_1axis V1.07)
. 1650A1:16500  VDINDO RO usivT 100
- 1652042:16500  Motor 2Parameters RO usivT 100
* 1652045116500 RO usivT 100
Messages - Total 0 error(s), O warning(s), 5 message(s) v B X Watchl
Build - |[® 0 error(s) [® 0 warnin: g(s) [@ 5 message(s) & | Expression

Project Object Position

de: 1177340 bytes
© size of gobal data: 214580 bytes
B Totalallocated

9.8.4 Communication Instance of Controlling the MD520 with an Beckhoff
Controller

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

ACaution

The Ethernet card must be 100 Mbps Ethernet card equipped with the Intel chip. If other brands are used, the Ether-
CAT communication may fail.

1. Install TwinCAT.

e Windows XP: tcat_2110_2230 is recommended.
o Windows 7 (32-bit): tcat_2110_2248 is recommended.

2. Copy the EtherCAT configuration file (MD500_1Axis_V1.03.xml) of the MD520 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 to those for TwinCAT3.

3. Run TwinCAT.

a. Click New Project to create a project.
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o Visual Sudio (Administstor)

EBUG TWINCAT TWINSAE PLC TOOLS SCOPE WINDOW HELS

co|B-n-uEs <@ -] b atach.. - 5 BIERA-E T -E
[ - | - | L@| - o
* A
P 2013 Shell Discover what's new in 2013 Shell (Integrated)
(Integrated) You can find information about new features and enhancements in new on Microsoft Platforms

2013 Shell (integrated) by reviewing the following sections.
et

Start

Relocate th Wihats New

Announcements

We o unsble to dounload content u to netuork zues

[

OErrors | 1+ 0Warnings | ©) 0 Messages

Desarpiion ~ £ Lne

b. Click OK.

b4 Start Page - Microsof Visusl Studio (Acministrator) Y4 quick tanch v PTSITETR
AE €T VIEW DEBUG TWINGAT TWINWE PIC TOOIS SCOPE WINDOW HES
colB-o-tiww | > asach 5 Jmspeens-.
e projoc
& '+ Recert NET Framevork 4| Sort by [Dsfaut g
+ Insated

's new on Microsoft Platforms.

=
— g i
Solionname:  TuincAT Pt 9 Cretedrectoyfo sclaton fune | Coum [Pt

o[ cancl

4. Install the TwinCAT network card driver.
B¢ TwinCAT Project7 - Micrasoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG & TWINCAT = TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

5|8 T B[ 4| (s e Cnttin roncareroen || B[
| | {1 Restart TwinCAT System @ ® . |[<loa>

" 1 Restart TwinCAT (Config Mode)

Solution Explorer ~ I x
. 2 Reload Devices
@& o-a@| &= .
% Scan

Search Solution Explorer (Ctrl+:) P~ & Toggle Free Run State
] Solution TwinCAT Project?" (1 project) )| Show Online Data
4 il TwinCAT Project?

b @l sYSTEM . Show Sub Items

z
5]
=
5
z
&

Security Management...

-
=
o)

Access Bus Coupler/IP Link Register...

B ces Update Firmware/EEPROM v

Show Realtime Ethernet Compatible Devices...

Fle Handling ,
Selected Ttem
EtherCAT Devices

&% Mappings

Target Browser

Filter Designer

About TwinCAT

Choose TWINCAT > Show Real Time Ethernet Compatible Devices.... In the displayed dialog box,
select the local network card under Incompatible devices, and 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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5. Search for devices.

a. Create a project.

b. Click OK.

c. Click OK.

Ethemnet Adapters Update List

&F Tnstalled and ready to use devices(for demo use only]
& Compatible devices

=] t;" Incompatible devices i
w Local -Realtek PCle GBE Family Controller
& Disabled devices .20

Disable

[ Show Bindings

[=)-&¥ Installed and ready to use devices(realtime capable)
¥ Local 2- TwinCAT-Intel PCI Ethemet Adapter (Gigabit) I

Right-click Devices, and then select Scan to search for devices.
w TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT  TWINSAFE

-o|B-O- e |9-Q-
| | - | &

P Attach.. ~

Solution Explorer
& o-a &=
Search Solution Explorer (Ctrl+;)
fal Solution TwinCAT Project?’ (1 project)
4 ol TwinCAT Project?

bl sYSTEM
MOTION

SAFETY
Q C++
1/0

“". Devices
vy = Add New Item... Ins
@’ Mappings
Add Existing Item... Shift+Alt+4
Export EAP Config File
Scan
Paste Ctrl+V

Paste with Links

Device 2 [EtherCAT)  [Local connection2 (TwinCAT-Intel PCI Ethernet Adapter (Gig] 0K

=T
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d. Click Yes.

e. Click OK.

Append linked axiz oo

(71 CMC - Configuration

@ MNC - Configuration

f. Click No.The device search is completed.

@

| Activate Free Run

Yes(Y)

No(N) |

D& TwinCAT ProjectT - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
fo-o|B-o-u B Xaal? -S| »atach. - - |Release  =||TwinCAT RT (x64)
| — | PrEEERrT || e
TwinCAT Project? & 3
G| o-a|s- Genersl |EtherCAT |0 | Process Data | Stavtup | CoE - Online | Online|
Search Solution Explorer (Cirl+;) P~ Mane Drive 1 ClnenDS008) i
& Solution "TwinCAT Project?' (1 project) Object 16 [Cama0za00l
4 il TwinCAT Project?
> @ sysTeEm Type MDS00_1Axis_¥1.02
4 [z moTION Conment 7
b NC-Task 1 SAF
{al pic
SAFETY i
[l c++
4 Eyo [ Disabled Create synbels
4 % Devices
4 7 Device 2 (EtherCAT)
% Image
2% Image-Info
b 2 SyncUnits
b Inputs
b @ Outputs
b @ InfoData
3 Drive 1 (InoMDS00N)
4§ Mappings
@’ NC-Task 1 SAF - Device 2 (EtherCATl Name Online Type Size  >Add.. InfOut
a%) NC-Task 1 SAF - Device 2 (EtherCATHl 5, 1 o ey ctate 0 UINT 20 710 Input
#| Qutput Frq 0 UINT 20 730 Input

6. Configure PDO parameters.

a. Configure the TPDO.

Select 0x1A00 when configuring the TPDO. The first two indexes (0x2070:45 and 0x2070:46) are the
default TPDOs 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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€] TWinCAT Project? - Micrasoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
[B-a-c b %@a]2 - P Atach - [Release  ~| [TwincAT RT (x64) -l 5
| \ | \ BB @ ®|[w ]
p 7 TwinCAT Project? 4 X
@ o-a| s-= [General [ EtherCAT [0C | [ Frocess Data [dtartup [ CoE - Online [OaLine|
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4 = moTioN 2 4 Out.
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[ sAFeTY a D
B cos
+ o PI0 hssigument (x1C12) 0 Content (Jx1ADDY
4 " Devices ]0x1800 Toler Size  Offs  Neme Type
4 7= Device 2 (EtherCAT) 0x2070:45 | 2.0 0.0 Inverter State VINT
3% Image 02070148 2.0 2.0 Output Frg T
%% Image-Info 4 ”v\
b 2 SyncUnits
b Inputs Dounload Predefined PI0 Assiganent: [nonme)
b M Outputs 0 Assiennent Losd FIO infs fron device
& onfizuration
b @ InfoData FIPI0 Configurat e Tt 0
4 Drive 1
b [ Inputs
b @ Outputs Name Online Type Size  »Add.. In/Out User.. Linkedto
Z gw:sme #1 Inverter State 0 UINT 20 710 Input O
InfoDats
- = intebata #1 Output Frq 0 UINT 20 73.0 Input 0
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b. Configure the RPDO.
Select 0x1600 when configuring the RPDO. The first two items are the default RPDOs 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.

B4 TwinCAT Project - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
-o|l®-@-e % ]9 -] p atach. - [Release | [TwincaT RT (64) B
\ \ \ \ RN N = —
p p TWinCAT Project? # X
@ o-af s - [General | EtherCAT [0C | | Process Data |Fiartup | Cof - Online | Online|
Search Solution Explorer (Ctrl+;) P Syme Mansger FITLiEL
] Solution TwinCAT Project?” (1 project) SN Size Type  Flags Index Size  Hame Flags E]
< TwinCAT Project? 026 Wbt Qx40 Inputs El
b @l sysTem 1 256 WbeIn 0x1800 4.0 Dutputs 2
4 [=] moTiON 2 1 Out. .
b Bl NC-Task 1 5AF 34 Tnputs
4 »
PDO0 Assignment (Ox1C12) PI0 Content (0x1B00)
4 “ Devices [@0=1600 Size  Offs  Fame Type
4 % Device 2 (EtherCAT) 0x2073:12 e o0.o Control Command UINT
*8 Image 0207311 | 2.0 20 Hritten Freg T
¥ Image-Info A
b 2 SyncUnits
b Inputs Dowaload Eredefined PD0 hssigmnent: (none)
b Outputs [ZIPD0 Assizmnent Toad ¥0 info fron davice
V| onfiguration
b @ InfoData 1700 Conti mrat Syme ait 0
4 [ Drive 1 (InoMD500N)
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E g W:S‘m #1 Inverter State o UINT 20 710 Input O
InfoDat:
. ntabata # Output Frg 0 UINT 20 730 Input 0
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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.

D¢ TwinCAT Project? - Microsoft Visual Studio (Administrator)

FLE EDIT VEW BUILD

|®- 13-

PROJECT
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DEBUG

TWINCAT TOOLS SCOPE  WINDOW  HELP
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d. Activate the configuration and switch to the running mode.

-160-



EtherCAT Communication (MD500-ECAT)

Click : %" The following figure appears.

Microsoft Visual Studio

Activate Configuration
(Old Configurations will be overwritten!)

OK } I Cancel

Click OK.

I 2 )
Microsoft Visual Studio
i -~ \. . -
( | Restart TwinCAT System in Run Mode
Click OK to enter the OP state.
) TWinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
|B-m-2 W% T2 -] b Atach. - [Release  ~|[TwinCAT RT (x64)
\ \ e (L EEICEA e
Solution Explorer BN TwinCAT Project7 & X
@ o-a| s - [Genersl [ Ethertat [0C [Frocess Data | Startnp [Cof - Dnline| Online
Search Solution Explorer (Ctrl+;) P State Machine
i1 Solution TwinCAT Project? (1 project)
« B TuincaT projects pvet S
b @ svsTEM Requested State:  OF
4 MOTION
NC-Task 1 SAF DL Status
PLC Fort & Carrier f Dpen
SAFETY
Fort B ¥o Carrier / Closed
[ c++
4 o Fort C Ho Carrier / Closed
4 % Devices Fort D Mo Carrier / Clozed
4 = Device 2 (EtherCAT)
28 age File Access over EtherCAT
2% Image-Info Download Upload
b 2 SyncUnits
b Inputs
b B Outputs
b @ InfoData
4 Drive 1 (InoMD3500N)
b Inputs
> W Outputs Name Orline Type Size  >Add.. InfOut U
t :w{‘“a‘e #l Tnverter State 0 UINT 20 710 Input O
o A InfoData # Output Frg 0 UINT 20 730  Input O
4wl Mappings o L . P, L
&%) NC-Task 1 SAF - Device 2 (EtherCA
&% NC-Task 1 SAF - Device 2 (EtherCA
ODErors | ¢+ 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.
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B TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD
-o|B-o-uEW| %P
@ o-a| s -

Search Solution Explorer (Ctrl+;)

R Solution TwinCAT Project?’ (1 project)
4 1l TWinCAT Project?
b (@l svsTEM
4 MOTION
b [B] NC-Task 1 SAF
[l prc
& sareTy
[ ces
<« Eyo
“% Devices
4 = Device 2 (EtherCAT)

% Image-Info
b 2 SyncUnits
3 Inputs
b Wl Qutputs
b @ InfoData
4 [H Drive 1 (noMD500N)
4 Inputs
#! Inverter State
# Qutput Frg

DEBUG

TWINCAT

TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
[9 - @ -] » Atach.. - [Release -] [TwinCAT RT (x64) | e |
| & ezl e r—
TwinCAT Py o X
Variable | Flags | Online
P Value
Hew Value Telease
Conment
Set Value Dialog =
Hex: 040000
Float:
Binay; 00w 2
Bit Size: )7

4 W outputs
& Control Command

& Written Freq
=

b @ InfoData
4 &" Mappings

9.9 Troubleshooting

57 NC-Task 1 SAF - Device 2 (EtherCA

Y- 0 Errors

¢ 0Wernings | @ 14 Messages

Clear

Description =

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

AC drive.
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Table 9-6 Troubleshooting

Fault Cause Solution
1. The AC drive does not
N 1. Check whether the AC drive supports the MD500-
Communica- support the MD500-ECAT
The D1 ECAT card.
tion o card.
between the It?]dliﬂa;gggn 2. The communication
MD500-ECAT ECLTAT d_’ configuration of the MD500- | 2. Set F0-28 to 1.
card and AC ff cardis | ECAT card is incorrect.
off.
drive fails. 3. The MD500-ECAT card
€ MES car 3. Replace the MD500-ECAT card.
hardware is faulty.
1. The communication data | 1. Check whether the EtherCAT master program is
is abnormal. normal.
2. The network cable is
The D1 W I 2. Check whether the network cable is connected
indi damaged or connected correctly. Replace the network cable if required
indicator on incorrectly. y. Rep q .
the MD500- . . .
ECAT card is 3. Us? the Cat 5e shielded twisted pair (STP.) cable as
ff . required. Check that the MD500-ECAT card is
oft. 3. The AC drive suffers L
ternal interference grounded correctly. Eliminate the external
ex ' interference. Contact the technical support
A personnel if necessary.
communica- | The D4
tion error indicator on Check the configuration. Check whether the AC drive
(E164.1)is | the MD500- | The MD500-ECAT card works | supports the MD500-ECAT card and whether F0-28 is
reported by | ECAT cardis |in PREOP/SAFEOP mode. set to 1. Check whether the network port is
the AC drive blinking connected correctly.
during green.
running. The D4
indicator on | The master is not connected Check whether the master and upstream network
the MD500- or the MD500-ECAT card
] ) - port are connected correctly.
ECAT card is | works in the Initial mode.
off.
The D7
indicator on An ESC int l .
the MD500- n internat exception Contact Inovance for technical support.
ECAT cardis | 2™
steady red.

When a slave reports a MD500-ECAT card fault, the card installed in the slave can be replaced directly

without configurations.

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 consistent with that of the old one.
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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10

10.1

10.2

PROFIBUS DP Communication (MD38DP2)

Introduction

As a PROFIBUS DP fieldbus adapter card, the MD38DP2 expansion card meets PROFIBUS fieldbus
standards. It can improve the communication efficiency of the AC drive and implement the AC drive
networking function, enabling the AC drive to be a slave controlled by the fieldbus master. Besides
PROFIBUS DP communication, the MD38DP2 card also provides the CANlink communication interface
to implement CANlink communication.

This user guide is applicable for the MD38DP2 expansion card with the software version of 1.09 or later.
You can query the version by viewing the parameter U0-67 of the AC drive after the card is installed and
the drive is powered on.

Installation

The MD38DP2 card is embedded in the MD520 series AC drive. Before installation, power off the AC
drive, wait at least 10 minutes until the charging indicator on the AC drive becomes off. Then, insert the
MD38DP2 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 10-1" on page 164 shows the installation.

g B

Figure 10-2 Connecting ground terminals of the MD38DP2 card and AC drive
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10.3  Terminal Layout and Description

o e
OO OO0 )
Pin header used to —
J4 connectthe ACdrive| |@ @
Screw hole: Use the M3 x 8 self- o0
tapping screw to fix the card
@ o
@ o
@ 0
PROFIBUS DP MD38DP2 card
® o
slave address
[EC) J6

123

ON CANlink termination resistor °
H H H H H H H H Short 1 and 2: Resistor connected
Short 2 and 3: Resistor not connected

12 3 45 6 7 8 PROFIBUS

communication

Q interface
D2 D3 D4
-+ -+ -+ e Q 0| GND

[F°)
ONygre/|® 0} caNL
cEmom ODJZ ZoOe J3 []| CANH

—w el
——1 CANlink communication
Indicator interface
D2: AC drive connection indicator

D3: Master connection indicator
D4: Power supply indicator

Figure 10-3 MD38DP2 card terminal layout

DIP switch

FFEEFEEE

123 456 738

MD38DP2 DIP switch description

Position Function Description
) OFF: MD38DP2 (default)
1 DP card type selection
ON: MD38DP1

The addresses of stations 1 to 125
can be set by the 7-digit binary DIP
switch.

For example: Address DIP switch

L setting (position 8: least significant
PROFIBUS DP communication slave .
2to 8 bit)
address
10000001
70000111
20001 0100

1251111101

ACaution

Changes to position 1 take effect only after the next power-on. Changes to the slave address positions take effect
immediately after setting.

The MD520 supports only the MD38DP2 card. Therefore, set position 1 of the DIP switch to OFF.
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Description of standard 9-pin PROFIBUS interface

The MD38DP2 card is connected to the PROFIBUS master using the standard DB9 port. The pin signal
definition and pin arrangement of the standard DB9 port are the same as those of Siemens' DB9 port,

as shown in the following figure.

/5Qj—GND

90 <==—7
4@Q—1—RTS 1 .

80— DatacableAl §
3 O—— Data cable B: é

7@ <<-42
20—+ <——1 g

6Q——F—+v | =

\ﬂ:l/ <——

Figure 10-4 DP9 port pin

Description of control terminal functions

Table 10-1 Description of control terminal functions

Category Terminal Mark Terminal Name Description
1,2,7,and 9 NC Unconnected internally
3 Data cable B Positive pole of the data cable
PROFIBU,S . 4 RTS Request for signal transmission
communication
terminal (J2) 5 GND Isolated 5 V power supply ground
6 +5V Isolated 5 V power supply
8 Data cable A Negative pole of the data cable
CANH Positive CAN input | Positive pole of the data cable
CANlink . CANL Negative CAN input | Negative pole of the data cable
communication
i P [
terminal (J3, J9) | gnp ower supply Isolated 5 V power supply ground
ground
rog.ram SW1 Programming It is the Fermlnal for commissioning in production. Do
burning not use it.
CANlink termination . .
Jumper 6 resistor « Pins 1 and 2 shorted: resistor enabled

configuration

« Pins 2 and 3 shorted: resistor disabled
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Category

Terminal Mark

Terminal Name

Description

IndicatorNote

Power supply

« Steady ON: The AC drive is energized.
« OFF: The AC drive is disconnected from the

D4 (red) indicator power supply or the PROFIBUS DP card is
installed incorrectly.
« Solid ON: Communication between the DP
card and the master is normal.
Indicator of « OFF: Communication between the DP card and
- the master is not established. Check the
D3 (yellow) communication connection of PROFIBUS cables and the setting
between the DP .
card and the master of the station number.
« Flashing: The master does not run or a fault
occurs during communication between the DP
card and the PROFIBUS master.
« Solid ON: Communication between the DP
card and the AC drive is normal.
. « OFF: Communication between the DP card and
Indlcatorlof . the AC drive fails. F0-28 is not set to 1 or the AC
communication drive does not support the MD38DP2 expansion
D2 (green) between the DP

card and the AC
drive

card.

« Flashing: Interference exists on
communication between the DP card and the
AC drive or the expansion card address is
beyond the range of 1 to 125.

Note

Note: For some products, the indicator color and the terminal indication may not match. In this case, the terminal
indication prevails. The indicators are D2, D3, and D4 from left to right. See “Figure 10-3" on page 165 .

10.4

PROFIBUS Topology and Transmission Distance

The following figure shows the connection between the DP card and PROFIBUS master.

PROFIBUS DP bus

Positive pole of data cablejPin 3 (
Negative pole of data cable;Pin 8 \ / \ \
/ / GND,Pin5 \/ \/ \ \
[ \ 7 \/ J 1
! I V V V /
= B A GND =
1200 o o o
Termination
resistor
PROFIBUS
master
slave 1 slave N

Figure 10-5 Connection between the DP card and PROFIBUS master

Connect termination resistors at both ends of the PROFIBUS bus by setting the DIP switches
accordingly. If the termination resistors are connected correctly, the resistance between Al and B1

should be about 110 Q when power is off. For the first and last devices on the PROFIBUS bus, connect

their communication cables to the ports marked with "IN" (namely, the ports corresponding to A1/B1)
on the DP connectors. Otherwise, termination resistors cannot be connected to the bus. If the

termination resistor is not connected or only one termination resistor is connected, the

communication quality will be affected.
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The communication cable is This port is unconnected
connected through this port on on devices at both ends
devices at both ends of the bus. of the bus.

The length of a communication cable between the DP card and the PROFIBUS master is limited by the
baud rate of the master. Restrict the length of communication data cables in strict accordance with
Siemens DB9 wiring standard. The following table lists limits of communication cable length based on

baud rate.
Baud Rate (kbps) Maximum Leng:;;f Cable Type A Maximum Length of Cable Type B (m)

9.6 1200 1200

19.2 1200 1200

187.5 600 600

500 200 200

1500 100 70

3000 100

6000 100 Not supported

12000 100

The following table lists the technical specifications of cables.

Cable Parameter Type A Type B
Impedance 135Qt0 165 Q (f =3 MHz to 20 MHz) 100 Q to 130 Q (f> 100 kHz)
Capacitor <30 pF/m <60 pF/m
Resistance <110 Q/km Not specified
:;izsl;ifg:'onal area of > 0.34 mm? > 0.22 mm?

10.5 Communication Protocol

Data transmission formats

The PROFIdrive protocol defines the Parameter Process Data Object (PPO) as the format for data
transmission. PPO includes five types: PPO1, PPO2, PPO3, PPO4, and PPO5. The DP card supports all
the five types of the PPO.

The following table lists the functions supported by each type of the PPO.
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Data Type Supported Function

Operation on a single function parameter
PPO1 Setting of AC drive commands and frequencies

Reading of AC drive status and running frequency

Operation on a single function parameter

Setting of AC drive commands and frequencies
PPO2 Reading of AC drive status and running frequency
Cyclic writing of four function parameters

Cyclic reading of four function parameters

Setting of AC drive command and frequency
PPO3
Reading of AC drive status and running frequency

Setting of AC drive command and frequency

Reading of AC drive status and running frequency
PPO4
Cyclic writing of four function parameters

Cyclic reading of four function parameters

Operation on a single function parameter
Setting of AC drive command and frequency
PPO5 Reading of AC drive status and running frequency

Cyclic writing of 10 function parameters

Cyclic reading of 10 function parameters

Data blocks of the PPO data format are divided into two areas, PKW area (parameter area) and PZD
area (process data area). The following figure shows the data format of each PPO type supported by
the DP card.

PKW PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 «PzDT to PZD12 >
PPO1: 12 bytes

PPO2: 20 bytes

PPO3: 4 bytes \ \

PPo4:12bytes | | | T | [ [ [ [ [ ]]
PPO5: 32 bytes

EEEEEEEEEEEEEEEEEE
Figure 10-6 PPO data format

PKW data

The PKW data is used by the master station to read/write a single parameter of the AC drive.
Communication addresses of the AC drive parameters are directly determined by the communication
data. The specific functions are as follows:

e Reading function parameters of the AC drive
e Modifying function parameters of the AC drive

Data format

The PKW data consists of three parts: PKE, IND, and PWE. The PKE, IND, and PWE parts contain two
bytes, two bytes, and four bytes, respectively, as shown in the following table.
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PKW Data Sent by Master
Write operation:
Operation
P Parameter address Reserved parameter value
command )
Read operation: reserved
PKE PKE IND IND PWE PWE PWE PWE
PKW Data Responded by AC Drive
Operation Success: parameter value
P Parameter address Reserved
command Failure: error information
PKE PKE IND IND PWE PWE PWE PWE

Data description

PKW Data Sent by Master PKW Data Responded by AC Drive

« High-order four bits: Command
code

0: No request

1: Reading parameters

2: Changing parameters

PKE (The preceding command code is PKE
decimal).

« Low-order four bits: Reserved
« Low-order eight bits: High-
order bits of the parameter

« High-order four bits: Response code

0: No request

1: Parameter operation correct

7: Operations cannot be executed.
Low-order eight bits: High-order bits of the
parameter address

address

High-order eight bits: Low-order bits High-order eight bits: Low-order bits of the
IND of the parameter address IND parameter address

Low-order eight bits: Reserved Low-order eight bits: Reserved

« Request succeeded: Parameter value
High-order 16 bits: Reserved « Request failed: Error code (consistent with
standard Modbus)

PWE | 1:Invalid command

2: Invalid address

3:Invalid data

4: Other errors

PWE Low-order 16 bits: Reserved (in the
case of read request) or parameter
value (in the case of write request)

Application example

The following figure shows the PKW data sent by the master station and PKW response data sent by
the AC drive when the master station reads the AC drive function parameter F0-08.

Master reading AC drive parameter F0-08

PKW data sent by the master

ﬂ 10F0 0800 0000 0000 }—>

e Gperation || AC drive
‘ 10F0 0800 0000 1388

J915e N

succeeded

PKW data returned by the AC drive

TOF0 0800 0000 errCode

Operation
failed !

Figure 10-7 Example of PKW data transmitted when the master requests to read an AC drive parameter
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PZD data

The following figure shows the PKW data sent by the master station and PKW response data sent by
the AC drive when the master station modifies the AC drive function parameter F0-08.

Master setting AC drive parameter F0-08 to 20.00 Hz

‘ PKW data sent by the master |
%>/ 20F0 0800 0000 0 7D0|————

T operation ]| AC drive
10F0 0800 0000 07DO ‘

J215e N

succeeded

PKW data returned by the AC drive

70F0 0800 0000 errCode o
Operation :
failed !

Figure 10-8 Example of PKW data transmitted when the master requests to write an AC drive parameter

PKW data exchange with the AC drive is performed cyclically. Continuous access to the EEPROM with
the write command (PKE = 0x20xx) will significantly reduce the service life of the AC drive's main
control chip. Therefore, to modify AC drive parameters, it is advisable to use the acyclic write
command (see SFB53 described in “10.7.4 Performing Aperiodic Read/Write Operations on the AC Drive
Slave” on page 190) or operate the RAM addresses in PKW. The following table lists the RAM addresses
of the parameters.

Parameter Group Address
FO to FF 0x00 to OXOF
A0 to AF 0x40 to Ox4F

For example, the RAM address of parameter FO-10 is 0xO00A.

The PZD data is used by 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
following content is included:

e Setting AC drive control command and target frequency in real time

e Reading the current state and running frequency of the AC drive in real time

e Function parameters and monitoring parameters exchange between the AC drive and the
PROFIBUS master in real time. The PZD data is used for cyclic data exchange between the master
and the AC drive, as described in the following table.

PZD Data Sent by Master

AC drive parameter modification in
real time

PzD1 PzD2 PZD3 to PZD12

PZD Data Responded by AC Drive

AC drive command AC drive target frequency

AC drive parameter reading in real
time
PzD1 PzD2 PzD3 to PZD12

AC drive state AC drive running frequency

Data sent by the master
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PZD Data Sent by Master

PZD1

AC drive command word (valid when the command source is set to
communication)

0: No command 04: Reverse jog
01: Forward run 05: Coast to stop
02: Reverse run 06: Decelerate to stop

03: Forward jog 07: Fault reset

PzD2

It specifies the AC drive target frequency. The frequency reference source must
be set to communication. The value unit is determined by the AC drive and Hz
is used as an example.

The frequency range is 0 to FO-10.
When F0-22 =1, the range is 0.0 Hz to 3200.0 Hz.
When F0-22 = 2, the range is 0.00 Hz to 320.00 Hz.

When the frequency reference exceeds the value of FO-10, this frequency
command will not be responded.

It specifies parameters (in group F and group A) to be modified in real time.
The modification is not written to the EEPROM.

FE-02 to FE-11 correspond to PZD3 to PZD12. For the configuration, see PZD

PZD3 to PZD12 data configuration.

After communication with the PLC is established, FE-02 to FE-11 display the
parameter values written into PZD3 to PZD12. Manual settings of parameters
in group FE of the AC drive are invalid.

Data responded by the AC drive

PZD Responded by the AC Drive

PzZD1

It indicates the AC drive state.
AC drive running states are determined by the following bits:

« Bit 0: 0: Stopped; 1: Running

« Bit 1: 0: Forward running; 1: Reverse running

« Bit 2: 0: No fault; 1: Fault

« Bit 3: 0: Frequency reference not reached; 1: Frequency reference reached

PzD2

It indicates the AC drive running frequency.
The current AC drive running frequency is returned as 16-bit signed data.

When F0-22 =1, -32000 to 32000 correspond to the actual running frequency -3200.0 Hz to
3200.0 Hz.

When F0-22 =2, -32000 to 32000 correspond to the actual running frequency -320.00 Hz to
320.00 Hz.

PZD3 to PZD12

The PZD indicates function parameter values (group F and group A) and monitoring
parameter values (group U) read in real time.

FE-22 to FE-31 correspond to PZD3 to PZD12. For the configuration, see PZD data
configuration.

After communication with the PLC is established, FE-02 to FE-11 display the parameter
values written into PZD3 to PZD12. Manual settings of parameters in group FE of the AC
drive are invalid.
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10.6 Related parameters

10.6.1 Communication Card Type Setting

After powering on the AC drive, set F0-28 to 1 to enable communication between the MD38DP2 card
and the AC drive.

Table 10-2 Related parameters

Param | Parameter Value Range Value Description
eter Name
Code
F0-28 | Communi- | 0: Modbus 1 This parameter is used to select a communication protocol.
cation | protocol 0: Modbus protocol
protoco . .
L Expan§|on. The Modbus protocol is used.
communication
protocol 1: Expansion communication protocol
2: Inobus protocol PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and
(through EtherCAT EtherNet/IP protocols can be used.
card) No setting is required for CANlink because it is always valid.
2: Inobus protocol (through EtherCAT card)
When this parameter is set to 2, the Inobus communication
protocol is used. The AC drive version must be F7-10 =
U60.07/F7-11 = U61.07/F7-15 = 000.00/F7-16 = 000.00 or later.
FO-02 | Operation | 0: Operating panel |2 This parameter is used to select the input channel of the AC
command 1: Terminal drive control commands, such as run, stop, forward run,
source reverse run and jog operation.
selection 2: Communication

0: Operating panel
3: User-defined
The RUN/STOP key on the operating panel can be used to

start or stop the drive. This mode is suitable for initial
commissioning.

1: Terminal

Operation commands are input using the DI of the AC drive.
The DI can be assigned with different functions such as start/
stop, forward/reverse run, jog, two-wire/three-wire mode,
and multi-reference. This mode is suitable for most
applications.

2: Communication

Operation commands are input through remote
communication. The AC drive must be equipped with a
communication card to communicate with the host
controller. This mode is suitable for remote control or
centralized control on multiple equipment.

3: User-defined

The command source is defined by the user as needed for
expansion.
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1: Digital setting
(retentive upon
power failure)

2:All
3:AI2
4: AI3

5: Pulse reference
(DI5)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

Others: F
connector

Param | Parameter Value Range Value Description
eter Name
Code
F0-03 | Main 0: Digital setting 9 This parameter is used to set the source of the main
frequency | (non-retentive frequency X as below.
sourc? X upon power 0: Digital setting (non-retentive upon power failure)
selection failure)

The initial value of the frequency reference is the value of FO-
08 (Preset frequency). The frequency can be changed by
using the A and ¥ keys on the operating panel or the multi-
functional input terminal functioning as the UP/DOWN key.
When the AC drive is powered on again after a power failure,
the frequency reference is restored to the value of F0-08.

1: Digital setting (retentive upon power failure)

The initial value of the frequency reference is the value of FO-
08 (Preset frequency). The frequency can be changed by
using the A and ¥ keys on the operating panel or the multi-
functional input terminal functioning as the UP/DOWN key.
When the AC drive is powered on again after a power failure,
the frequency reference is the same as that at the moment of
the last power failure. Modifications made by using keys A
and V¥ keys on the operating panel or the multi-functional
input terminal functioning as the UP and DOWN key remain
effective.

2:All

The frequency reference is input through All, which inputs
voltage signals. The frequency is calculated according to the
Al curve, which is set by parameters in group F4.

3:AI2

The frequency reference is input through Al2, which inputs
current or voltage signals. The frequency is calculated
according to the Al curve, which is set by parameters in
group F4.

4: AI3

The frequency reference is input through AI3, which inputs
voltage signals. The frequency is calculated according to the
Al curve, which is set by parameters in group F4.

5: Pulse reference (DI5)

The frequency reference is set by using the pulse frequency
input through DIS. The frequency is calculated (F4-28 to F4-
31) according to the relationship curve between the pulse
frequency and the frequency reference.

6: Multi-reference

When the parameter is set to 6, combinations of different DI
states correspond to different frequency references. The four
multi-reference terminals (assigned with functions 12 to 15)
can provide 16 states, corresponding to 16 frequencies (set
by FC-00 to FC-15).

To be continued

174




PROFIBUS DP Communication (MD38DP2)

Param | Parameter Value Range Value Description
eter Name
Code

Contin- | Continued | Continued Con- Continued

ued tinued 7: Simple PLC

Simple PLC is a multi-reference used to control the running
time and acceleration/deceleration time. Parameters FC-00
to FC-15 are used to set the values of each frequency. FC-18
to FC-49 are used to set the running time and acceleration
and deceleration time of each frequency. Up to 16
frequencies can be set.

8: PID

PID is selected as the frequency source. As a general process
control method, PID control is a closed-loop mechanism in
which each controlled variable is stabilized at the target
level. This is implemented through proportional, integral,
and differential calculation of the difference between the
feedback signal and the target signal of the controlled
variable and through adjustment of the AC drive output
frequency. PID control is generally used in closed-loop
control scenarios, such as constant pressure closed-loop
control and constant tension closed-loop control. Set PID-
related parameters in group FA.

9: Communication

The frequency is set through communication. This mode is
applicable to applications requiring remote control or
centralized control of multiple devices. In this mode, you can
input the frequency through remote communication (address
0x7310). In this case, the AC drive must be installed with a
communication card for communicating with the host
controller.

Others: F connector

This parameter is set to the number of a floating connector.
In this case, the value of the connector is read as an auxiliary
frequency reference. This mode is used for expansion besides
the common sources.
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10.6.2

Communication Control Parameters

Parameter Parameter Name Value Range Hexadecimal Decimal Address
Code Address
U3-16 Frequency set -320.00 Hz to 320.00 Hz | H7310 29456
through
communication
us3-17 Communication 0001: Forward run H7311 29457
setting control word 0002: Reverse run
0003: Forward jog
0004: Reverse jog
0005: Coast to stop
0006: Decelerate to stop
0007: Reset upon fault
Us-18 DO state (terminal | Bit 0: DO1 output H7312 29458
function defined by | control
parameters in Bit 1: DO2 output
group F5: control
communication )
control) Bit 2: Relay 1 output
control
Bit 3: Relay 2 output
control
Bit 4: FMR output
control
Bit 5: VDO1
Bit 6: VDO2
Bit 7: VDO3
Bit 8: VDO4
Bit 9: VDO5
U3-19 AO1 output 0to 32767 H7313 29459
(terminal function
defined by
parameters in
group F5:
communication
control)
U3-20 AO2 output 0 to 32767 H7314 29460

reference (terminal
function defined by
parameters in
group F5:
communication
control)
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Parameter Parameter Name Value Range Hexadecimal Decimal Address
Code Address

Us-21 HDO output 0to 32767 H7315 29461
(terminal function
defined by
parameters in
group F5:
communication
control)

U3-23 Speed set through | -32000 rpm to 32000 H7317 29463
communication rpm

When the DP card is used, the written PZD1 and PZD2 are mapped to U3-17 and U3-16 respectively by
default. If a command or frequency fails to be written into the AC drive while PZD3 to PZD12 can be
written and F0-02 and F0-03 are set to 2 and 9 respectively, check whether FE-00 and FE-01 are U3-17
and U3-16 respectively. If not, manually correct the parameter values.

10.7 Communication Configuration

10.7.1  Configuring Slaves on the STEP7 (V5.4) by Using S7-300

Before using the PROFIBUS master, you need to configure the GSD file of the slave to add the slave to
the system of the master. If the GSD file is already configured, skip step 2. You can obtain the GSD file
from Inovance or its agent.

To configure the slave, do as follows:

1. (Optional) To install the GSD file, choose Options > Manage general description files (GSD).

%File Edit Insert FPLC View Options Yindew Help

S L BT EE

| < o Filter > =l

MET (11

Cut CEedfk
Copy: Crl+E
FPaste CrI+i

Insert Hew Object SIMATIC 400 Station
SIMATIC 300 Station

SIMATIC H Station
SIMATIC FC Station
Other Station
SIMATIC 35

PG/EC

Rename Fz
Object Properties. .. Alt+Retuwrn

NEI

FROFIEUS

Industrial Ethernet
FTF

Foundation Fieldbus

ST Program

2. Double-click the hardware icon to access the HW Config interface, and choose Options > Install
GSD File to add the MD38DP2.GSD file (Note that the file must be stored in an English path;
otherwise, the STEP7 may fail to recognize the file).
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R Config — [SINATIC 300(1) (Configuration) —— Projectl
@) Station Edit TInzert PLC View | Options Window Help

J 0= %,& QH | é || E || Cuztomize. .. Crl+alt+E
Specify Nodnle. . .

Configure Network
Symbol Table Cirl+al t4T
Eeport Sypstem Error. ..

Edit Catalog Frofile
Update Catalog

In=tzll HY Updates ...
In=tall

Find in Serwice & Support. ..

Create G50 file for I-Tevice. ..

Install GSD Files - | =

Install GSD Files: from the directory |

|E: \mD380 Browse ... |

Release | Version | Langmag
Defanlt

The file *MD3SDFZ. GSD' contains syntax errors.

Inztall | Show Log Select A1l Deselect A1l

|

|-

Click Install. After the installation is complete, the PROFIBUS DP module named MD38DP2 is
displayed.

ol x|

Find: |

Profil [Standard

L:.l"]ﬂ?“ PROFIEUS DF

=] Additional Field Devices
|_——_|D General

El-{Z] THOVANCE/PROFIBUS

=0 P
E---E MD3EIE2
; lIniversal module

PPO-01
PPO-02
PPO-03
PPO-04
PPO-05

2
J B

b e e e e ]

[]"D Drives
[:I"D Switching Devices
[

/-1 170

e T

Note: If any master or slave already exists on the HW.config interface, close the current interface by
clicking the X button (marked with a red circle in the following figure) before importing the GSD file.
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[iHr Config — [SINATIC 300 (1) (Configuration) — Project] =10l x|
@) Station Edit Insert PIC View Options Window Help -] @
028 &g ee aalmm B el
e 111}
s | at|n|
i Brofil [Standard =l
4 -1 3% PROFIBUS D -
5 (] Additional Field Devices
3 =0 Genersl
T 1] INOVANCE/FROFIEUS
5 ERm).]
9 =5 MGanE2 e
10 [ Universal nodule
1 [ reo-01
g rro-02
|§ rro-03
4 rro-0e
[ reo-cs
B0 Drives
-] Switching Devices
B 1/0
B0 Gatewsy
-~ @] PLC
4 3 [#-71 Rannatikle PROFTRIS P &1aves El
E
o =
e IR waa [E T | EE— S [E O P |
Press F1 to get Help [ [ [thg

In this case, you can save the existing project. If a warning indicating that system data cannot be
created is displayed, click OK. After closing the interface of the existing configuration project, you
can install the GSD file by following the preceding steps. After the installation is completed, click the
Open button, as shown in the following figure.

HY Config: Configuring hardware
Station FLC VW¥iew Options Help

|D@)E- & 8w e | ke

=N

Select the original configuration project, and click OK to open it.

x4
Entry point: View:
IProject LI IComponent wiew LI € Onlin & Offlin
Hame : Storage
[Broject =] [EiEroject Browse |

FEISINATIC 300010

Object mame:  [STWATIC =00(1)

Oigest igpe: IProcess all LI

) e | w1 |

3. Configure the actual hardware system, as shown in the following figure.
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HIN¥ Config - [SIMATIC 300(1) (Configuration) —— Projectl]

@) Station Edit Insert PLC View Options Hindow Help

[DE28 %8| o e dma D] 8 v

N Ethernet (1): PREOFIFET-I0-Svsten (1001

z ii CPV 315-2 PH/DP

& LRy FROFIBUS (1) IF master system (1)
| &= FFID

PR Fort 7

£ r2 R Fort 2

MD3EDP1 MD3EDPZ

In the preceding figure, station 4 is MD38DP1, which is only used for illustration. For details about its
usage, see the MD380 Series PROFIBUS User Guide. MD38DP1 cards and the MD38DP2 cards can be
valid on the same network.

4. Configure data features of the slave.

=R foUCLDuS ur
-] Additional Field Dewices
El-D Freneral
=] IHOVANCE/FPROFIEUS
=3 1F
=g MD380P2
Univer=al moc
(4 pro-01
o R rro-0-
|4 rPO-03
-4 PPO-04
. |[d rro-0s
F- Drives

After the PPO type is added, the address assigned by the PLC to the slave is displayed. Slot 1 marked
with a red circle in the following figure indicates the PKW address (8 bytes). Slot 2 indicates the PZD
address (12 bytes).

If the selected PPO type does not have a PKW area, the | address and Q address of slot 1 are blank.

|

:l (3)  MD3BDE PEW

mmmmm

5. Configure the PZD.
The fixed configuration of PZD1 and PZD2 cannot be modified. PZD3 to PZD12 are intended for
exchange of user-defined cyclic data. They can be set in hardware configuration. On the HW Config
interface, double-click the MD38DP icon and then click Device-specific parameters to configure
parameter addresses as needed.
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FProperties — IF clave ll
General Farameter Azzigoment |
Parameters Walue -
Ea Station parameters
| nterrupt Mode
IF T Mo d igti]
=3
E]-a Device—specific parameters
| aster—rslawve
[£] PZD3 (m relawve) 61452
| aster—rslawve
[Z] PZD4 (m relawve) 61445
| aster—rslawve
[£] PZIS (m relawve) 84512
| aster—rslawve
[£] PZD6 (m relawve) 84513
— aster-sslave
[Z] FIDT im rslavel 61452
— aster-sslave
(%] FZD3 (m rslavel 61440
I-[Z] PZD9 (master—rslave) £1440
I-[Z] PZDI0 (master->slave) £1440
I-[Z] PZD11 (master-rslawve) £1440
I-[Z] PZDIZ (naster—>slave) 61440
|-[Z] PZD3 (slave—imaster) 61440
|-[Z] PZM (slave—imaster) 61440
[Z1 PTTIE (=1 arraSmastar A1ddn LI
Cancel I Help |

PZDx (master->slave) indicates the address used by the master to write data to the slave, whereas
PZDx (slave->master) indicates the address used by the master to read data from the slave. PZD3 to
PZD12 are displayed in decimal and can be set. For example, to set PZD3(master->slaver) to F0-12,
enter 61452.

By default, all PZDs of the MD520 are set to FO-00 (61440 in decimal). For unused PZDs, modification
is not required and default values can be retained. PZD mapping relations must be set
independently for each slave as required. If mapping relations of various slaves are the same, you
can select one configured slave, press Ctrl+C, select the PROFIBUS-DP bus in the configuration,
press Ctrl+V, and modify the station number.

To enable the function of non-periodically reading and writing parameters of DPV1, set
corresponding parameters in customized indexes at the end of Device-specific parameters. The AC
drive provides six customized indexes numbered from 0 to 5. For example, set indexes 0 and 1 to FO-
02 and F0-08, respectively.

x4
General Farameter Assigoment |
Farameters Walue ;l
-[Z] FZD4 (slave-imaster) £1440
-[Z] FZDS (slave-imaster) £1440
_% FZDE (=lawve— master) B1440
_% FZDT (=lave— master) B1440
_% FZDS (=lave master) B1440
_% FZDE (=lave  master) B1440
|-[#] PEDID (zlave-imaster) 61440
|-[#] PED1L (zlave-imaster) 61440
|-[&] PEDIZ (zlave-imaster) 61440
|-[Z] Function code of IndexD 61442
=] F1448
|-[Z] Function code of Index2 61440
—% Function cede of Index3 51440
|-[Z] Function code of Indext 61440
L[£] Function code of IndexS 61440
[}D Hex parameter assignment =
Cancel I Help |

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

-181-



PROFIBUS DP Communication (MD38DP2)

10.7.2  Configuring Slaves on TIA Portal V13 by using S7-1200

1. Open the TIA Portal V13, create a project, and add an S7-1200 master based on the actual situations.

Tk Siemens - C:Usersly0263\Documents\AutomationiMD500PNMD500PN —ox

Totally Integrated Automation

Add new device

= : @ Controllers [A]  Deviee:
E:::;i? . Show all devices m s
Add new device Y
S ¥ @ CFUT211C ACIDCIRlY |
g » [ cru 1211C DCIDEIDC
» [l CPU 1211C DCIDCIRlY.
» (@ CPU 1212C ACIDCRlY
D » [l CPU 1212€ DEIDEIDC
» [ cPu 1212C DCIDCRY izt |l
il [ CPU 1214C ACIDCIRYY verion:  [{
Il 6E57 214-18E300%B0 | _
Configure networks o Bl cey 21enec oo |
[ Jees7 2 Work memory 1
I;I » [}l CPU1214C DOIDCIDC with Didx24vD)
» [ cPU 1214C DCIDCRY e
FCsystems » [ CPU 1215C ACIDCIRly on-board Ii0; up
» [ CPU1215C DCDEDC orscralcom)
» (@ CPU1215C DCIDCRlY. instructions; PRO
» [ cPu 1217C DCDAIDC programming, H
» [ cru 1212¢¢ DEDCIDE TR
» (@ CPU1212FC DODCRlY ||
» [ CPU 1214FC DCIDCIDE
» (@ cPU 1214FC DCIDCRlY

» [ CPU 1215FC DCIDCIDC L
» [ CPU 12157C DGRy
» (il Unspecified CPU 1200

» Project view Opened project: C:\Usersly0263\Documents\Automation\MD500PNIMDS00PN

The S7-1200 CPU does not have a PROFIBUS interface, so you need to add a PROFIBUS
communication module first. In this example, a CM1243-5 master module is added.

Tk Siemens - C:Usersiy0263\DocumentstAutomationMD500PNMD500PN

Projece Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Cf YRl soveprojeer & ¥ 3 2 X D 5 MG E R F coonine F cooriine f2 N8 ¥ 1]~ PORTAL
D500PN » P P 4C AUDCRR
Devices [ Topology view [ Network view [[If Device view || Options (5]
" e =
£ & [P (U ziag EIEEPENEYE =15
[~ [ v[catalog H
- 3 vosoom , H
i Add new device (1] 8
) Devices & newnorks Wi pofle: [l [C][]|E
T P T [erUT274C AC. . 5 5 B 5 . ; »lmol o
Y Device configuration r@oQ ||
R Online & diagnostics » oo 0]
» [gl Program blocks A °
» [ Technology objects > E. AQ %
[a » [ Atla
» [ Excernal source fles (@ AlsQ 0
e i
» [ PLC data types » [ ndustrial Remote Communica tion r
= ~[3 -
» @ Wetchand force ta 73 [ ] [100% 5 — — a L5 PROFIBUS. =
» (&) Online backups. - » (@ cM12425 5_.:
» 53 Tces | Properties [ info w2l Diagnestics | o @ 3
» [} Device proxydata J General | I0tags [ Systemconstants | Texts | &
Program info > @zl 3 » "4:1 Fointto-point L
&) PLCalarm text fists < PROFINETinterface [¥1] ° TEER G | Dl e o u’_J
<] i General i ms e E
3
~ [Details view. Ethemet addresses = =S
|| Module Time synchronization [T Permit overariting ofdevice nemes ofallof °%V1°%* E
Operating mode | |
e [[] Use IEC V2.2 LLDP mode.
Name Interface options Keep-Alive connection
——————— _— menitorin 0
[N Device configuration » Real time settings g
%/ online & diagnostics =] > Port[x1P1] M12435
s
) Program blocks Web senveraceess
E 4 IR [v][elu]

After adding the PROFIBUS master module, click the Network view tab. After selecting the

communication module, choose Properties > General > Add new subnet to create a PROFIBUS
network. You can also modify the master ID on this interface.
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MD500PN » Devices & networks X

|E Topology view |w Y Device VIEWJ_

o Newvork| | 2% Connections [Hiil

PLC_1
CPU 1214C

<[]

cennection

it

I3 Relations | ' 5 55 [(B] @ & I
El

@[]

llm—m e

Info JHJDlagnostlcs ‘

@ " 10 tags H System constants " Texts |

» General

~ DPinterface

General
PROFIBUS address

Operating mede

PROFIBUS address

Interface networked with

Subnet: | Not networked

<= Addnewsukner T

Parameters

To modify the PROFIBUS baud rate, select the network, and choose Properties > General >
Network settings. Select a baud rate from the Transmission speed drop-down list.

PLC_1
CPU1214C

]

100% Y

|QPererties H Info _J"JDlagnostlcs |

General

H 10 tags || System constants

H Texts ‘

General

Network settings

Cable configuration
Additional network devices
Bus parameters

Highest FROFIBUS address: [126

Profile: | DP

2. Install the GSD file. Skip this step if the GSD file is already installed.
If the GSD file is not installed, the message Not yet installed is displayed in the Status column.
Select the GSD file and click Install. Note that an error will occur if the installation path contains

Chinese characters.

emens - C:\Usersly0263\Documents\Automation\MD500PN\MD500PN

Project Edit View Insert Online | Options |Tools Window Help

13 (% [ saveproject = ¥ =

Devices
ol

=

~ | ] MDs00PH

Settings
I g

Support packages

Start Automation License, Manag?r

= | & showreference text

(L1 Global libraries

e o¥ Goofiine  fz (M B 3 4 []*

Pork view |} Device view
~| 3 Relations * =3 M

=

» + | Catalog

Options

B Add new device
i Devices & networks

%] online & diagnostics
» [ Program blocks
» [ Technology objects
» [ External source files
» [ PLCtags
» [g FLC data types

PLC_1
CPU1214C
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Installed GSDs

Manage general station description files %
GSDs in the project

Source path: D380 D

Content of imported path

1 M File

Version Language /Sﬁgﬂ;—_j\‘ Info

E md38dp2.gsd

Defsult - Notyetinstalled .~

[<]

I ]

| Delete |K Insmll)” Cancel |

If the following figure is displayed, the installation is complete. In this case, click Close.

Manage general station description files %

Installation result

1 Meszage

Q Installation was completed successfully.

| | Install additional files | e Close -

During installation of the GSD file, the PORTAL automatically closes the configuration interface. After
the installation is completed, double-click Devices & networks in the left Start pane to open the

previous configuration interface.

Project tree

= =|| =
ey

> | ] MD50O0OPN
ﬁb'ﬁ.dd new device

C::%Qwices & networks =

v [ PLC_1 [CPU 1214C AC/DC_..
» % Ungrouped devices

» 5:. Security settings

» m Commaon data

» rj]] Documentation settings

K r:@ Languages & resources
Online access

Card Reader/USE memaory
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After the installation, you can choose Hardware catalog > Other field devices > PROFIBUS DP >
General to locate the MD38DP2, which is the same for the STEP7. Expand all the sub-directories as
shown in the following figure.

Options

=
v | Catalog
|c5earch:- |\E|
[ Filter Profile: | <Al [+
»
» (= HM

] I“_[. PCsystems
[J r‘-_u Drives & starters
[J rj_'| Network components
» [ Detecting & Monitoring
» I“_[. Distributed /O
[J r\__[. Power supply & distribution
[J r‘-_u Field devices
w1 Other field devices
» [ Additicnal Ethernet devices
» [ PROFINETIO
[J rj_'| Drives
» [ Encoders
] I“_[. Gateways
- | INOVANCE
~ [ TdF
- I':[. INOVANCEIPROFIBUS |
~ [ DP
~ [ij MD38DF2

[l mp38DF2 [v]

BEH
s]00] 3uUljuQ E” ——fioje3en asempieq

s:|se_|_.b-\iiir||

sauelqr] & ||

b | Information

3. Start the configuration.
On the Hardware catalog tab, double-click MD38DP2 or drag it to Network view under Devices &
networks. Click Not assigned below the slave name to select the corresponding PROFIBUS
network. Select the slave, choose Properties > General, and set the slave ID. Note that the setting
must be consistent with that set by the DIP switch on the DP expansion card.

-185-



PROFIBUS DP Communication (MD38DP2)

MD500PN » Devices & networks

|5'? Topology view ||ﬁg,] Network view  |[If Device view

% Metwork uu Connections * = J Network overview 4|
[~} -
'ﬂ’ Device
E * 57-1200 station_1
PLC1 - b CM1243-5
CPU 1214C . D EHEd
¥ GSDdevice_1
Slave_1
PROFIBUS_1
4
L3
Slave_1
MD38DF2 ‘m|| DP-NORM
Mot azsigned
Select master:
FLC_1.CM1243-5DF interface
< []i[>] [100% [l ——%— & [<[w >
5
Slave_1
MD38DP2 || DP-NORM
Chi 1243-5
[ <[ 100% - —y— @ (<[ w >

L@op@ ”"_i.'.lnfo y"ﬂ Diagnostics |
J " 10 tags " System constants " Texts |

» General Subnet: | PROFIBUS_1 [~
| Add new subnet |
General DF parameters
Device-specific parameters : P E
Hexparametera;signment ol
Watchdog i Address(Z_

Highest address: |126
Transmission speed: |1.5 Mbps w
< m >
Click General DP parameters and select DPVO from the DP interrupt mode drop-down list.
L 1 Y
< [[n] 100% | —5— & <] m >
|gPererties ”"_i.llnfo y"ﬂ Diagnostics

J General " 10 tags ” System constants " Texts |
» General Il

General DP parameters

PROFIBUS address

<Izeneral DP paramete

Device-specific parameters

DP interrupt mode: ‘ DPFVO
DFV1

Hexparameter assignment
watchdog

[«
[¢[m] B k4

Click the Device view tab. Select a suitable PPO type under Hardware catalog. Check the addresses
assigned for each segment. The row marked with a red circle in the following figure indicates the
PKW address. If the selected PPO type has no PKW, the address column is blank.
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|E Topology view m Network view ||T]'|' Device view L Options
i’ = M Device overview PEW
P - [Module Slot  |laddress | Qaddress | Type v | Catalog
Bl Slave_1 o MD3EDP2 l:l@[

’
[

PPO-05_2_2

68..75
76..99

64..71
72.95

] ——— & [¢]

FPOD
PPO-05

@i [ [7] |
» [ Head medule

Il universal module

Il Fro-01

Il rro-02

Il Fro-03

[l rro-04

oo

4. Set PZD mappings.

Click the Network view tab. Click Device-specific parameters to set the mapping for PZD3 to

PZD12. The PZD mapping relationships for the PLC to read data from and write data to the slave

must be set independently. For details, see “10.7.1 Configuring Slaves on the STEP7 (V5.4) by Using

S7-300” on page 177.

MD500PN » Devices & networks

|; Topology view "EE'h Network view  |[[If Device view
% Network ” Connections ctior ﬂ % = 7J Network overview \1_‘_>
1 1§ _Master system: PLC_‘l‘.I‘)‘P—Mastersyslem (1) w B
E ¥ 57-1200 station_1
P CM12435
1 » PLC1
Slave 1 H £ ¥ GSDdevice_1
MD38DF2 m k. Slave_1
Ch 1243-5
<[] 100% = —s— & Fj<]un] >
|§. Properties ||"_i.'.lnfo i) ”ﬂ Diagnostics |
J General " 10 tags ” System constants " Texts |
b General [
ot Device-specific parameters =
General DP parameters
._.__.m??”, FZD3{master>slave): |61440 ‘
Rl At FZD4({master=slave): |61 440 ‘
Wiatchdog W
4 FZD5(master>slave): |61440 |
: FZD&(master=clave): |6144D ‘
nl PZD7(master=slave): |6144D ‘
FZDE(master>clave): |61440 ‘
PZDS%(master=slave): |6144D ‘
FZD10{master=lave): |ﬁ144D ‘
Lel m ]

5. Compile and download the configuration.

If the settings of multiple slaves are the same, select a configured slave, press Ctrl+C, and then press
Ctrl+V. Or right-click the configured slave and use the Copy and Paste function. Connect the new
slave to the network, and then modify its station ID.

After all slaves are configured, save the configurations, and then click the Compile button. After the

compiling is completed successfully, click the Download button.
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T4 Siemens - C:Wsersly0263\Documents\Automation\MD500PN\MD500PN

Project Edit View Insert Online Options Tools Window Help
5F (M saveproject 5 X 22 (2 X 2 (*: 5 MG E R ¥ coonline @ cooffline fp MW x — ] °*
MD500PN » Devices & networks

Devices Compile Dowmload & Topology view |g&

=] % Network ¥ Connections [Hi connecion [<] £} Relations X 42 __| @3
I Master system: PLC_1.DP-Mastersystem |
~ | ] MDS00PN

B Add new device

PLC1
CPU 1214C

mhcf -
» 14 Ungrouped devices

» 5§ securitysettings |
» [§§ common data

» [5] Documentstion setti...

P-Mastersystem (1)

» [@ Languages & resource!

On the displayed interface, set the interface for communication between the PC and PLC as required.
In this example, configure the local network port and then click Start search to search for the PLC.

Extended download to device X

Configured access nodes of "PLC_1"

Device Device type Slot Interface type  Address Subnet
PLC_1 CPU1214CACID.. 1X1 PNIIE 192.168.0.1
CM1243-5 CM 12435 101 X1 PROFIBUS 1 PROFIBUS_1
Type ofthe PGIPC interface:  [JL_PNIIE =]
PGIFCinterface: |l Intel(R) Ethernet Connection (3) 1218-LI [~ © =]

Connection to

subner:  [Directatslot’1 X ~1®

\ [-]®
Selecttarget device: Show all compatible devices [+]
Device Device type Interface type Address Target device
E - - PHIE Access address -
Flash LED
arceearch—
(Sarsearch
Online status information: [ Display only error messages

If no accessible device is found, the connection between the PC and PLC is faulty. Rectify the fault
first. If the STEPT is used for downloading through the Ethernet and then the PORTAL is used for
downloading on the same PC, the problem also occurs. In this case, restart the PC or change the PG/
PC interface to a non-Ethernet interface in STEPT.

Online status information: ("] pisplay enly error messages
1. Found accessible device pnic

€3 Scan completed. 0 compatible devices of 1 accessible devices found.

€3 Scanning and information retrieval completed. 1 problem found.

<] ]

If the connection is normal, the Load button is available. You can click Load to download the
configuration to the PLC as instructed.
10.7.3  Performing Cyclic Read/Write Operations on the AC Drive Slave

In this example, the PLC is S7 315-2PN/DP, and the following figure shows the address assignment.

:I:l (3]  MD38DPZ

3. IF I0 ... | Order Wumber / Designation I add .. | @ Addrezs | Comment
1 4K FPO-02 S1Z...519 |512...519
2 A5 - PPR02 G50 531|580, 831
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1. Directly use the MOVE command to enable the AC drive to run in the forward direction at the target
frequency of 30 Hz (F0-02 = 2, F0-03 = 9), as shown in the following figure.

1

EN

IN

MOVE
ENO

MOVE

EN ENO

OuT

—PEWa20

G000 —

IN 00T PaWe2z

Other data is written in a similar way. The read data can also be transmitted from the PIW register to

the common Q, I, L, M, or D register using the MOVE command for parsing.

2. Use SFC14 and SFC15.

SFC14
Read Consiztent
Data of a Standard
DF Slawve
“DPRD_DAT®
EN EN
W# 154208 LADDER FET_Wil  —aWo
P#DEL3S.
DEX 0.0
FECORED | -BYIE 12

LADDR: Starting address configured in the | block of the module, which must be in hexadecimal
format.

RET_VAL: Return value. If an error occurs during function activation, the return value contains an
error code. If no error occurs, 0 is returned.

RECORD: Target area of the read user data. Its length must be consistent with the length of the
module configuration selected in STEP 7. Only the byte data type is allowed.

SFC15
Vrite Conziztent
Data to a Standard
IF Slawve
“DEWE_DAT®
EN EH0

W#16#208 qLADDE EET_VAL QW2
P#DE13.
DBX 12.0

BYTE 12

FRECORD

LADDR: Starting address configured in the Q block of the module, which must be in hexadecimal
format.

RET_VAL: Return value. If an error occurs during function activation, the return value contains an
error code. If no error occurs, 0 is returned.

RECORD: Source area of the user data to be written. Its length must be consistent with the length
of the module configuration selected in STEP 7. Only the byte data type is allowed.

For both SFC14 and SFC15, the addresses must be in hexadecimal format of the | and Q starting
addresses (in this example, the address is 520, which is 0x208 in hexadecimal format). The length of
RECORD must be consistent with the byte length of the PPO type PZD (in this example, PPO2 is
used, which includes six PZDs, that is, a total of 12 bytes).
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10.7.4  Performing Aperiodic Read/Write Operations on the AC Drive Slave

To perform aperiodic read and write operations on the AC drive PROFIBUS DP slave, Siemen's system
function modules SFB52 (for reading) and SFB53 (for writing) are required. Create an organization
block in the program, and add relevant function blocks and programs in the organization block.

DE1
SFES2
Read a Procezs
Data Record
“RDREC”
EN EHNO

M. 0 4EEQ VALID MO 1
D4 16#E 200 {ID BUSY Mo, 2
O INDEX EFROE MO 3

2 MLEN STATOS QDo

W5 | EECORD LEN |-qwd

M. 3 MOYE
— —EN  ENO

DO —IN 0T QD&

After M0.0 is set, the function block reads F0-02 (Index 0 has been set to F0-02) of the AC drive No. 3
and saves it in QW6. 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.

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 hexadecimal value, and set bit 15 of the value to 1. For example, after Q512
is converted to the hexadecimal value H200, and bit 15 is set to 1, H8200 is obtained.

:I:l (3)  MD3BDE2

Booo DF ID ... | Order Humber / Designation I Add .. | Q Address | Comment
1 AR FPO-0Z2 S1z...519 [512...519
2 SAF ——> PPO-02 580, .. 531|520 537

e INDEX: It is an index number ranging from 0 to 5. You can define the index mapping address of a
slave as required.

e MLEN: It indicates the maximum length of the data to be obtained. For MD38DP2, this field must be
setto 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.

e VALID: New data record received and valid.

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

e ERROR: Error flag. When the value is ON, an error occurs.

e STATUS: Block status or error information

e LEN: Length of the obtained data record
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During the invocation, you can use user-defined parameters or use some or all default parameters.

DE1

SFB52
Eead a Process

DEL

SFB52
Read a Process
Data Record

Data Record “RDREC”
“RIREC” EN ENO
—— EN ENG

DE1. DBE0. 0 {REQ DB1. DBX10.

VALID [0

—REQ VALID |- DB1.DBD2 1D

DB1. DBX10.

1D BUSY DB1. DBVS —| INDEX BUST |1
ez ERROE DB1. DEVE —|MLEN DB1. DBX10.

ERROR [-2

QWS —|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 set customized or default parameters for corresponding blocks
as required.

Aperiodic write operations are performed in a similar way as aperiodic read operations. The RECORD
field stores data to be written, as shown in the following figure.

DE2
SFBS3
Write a Process
Data Eecord
“WREEC™
EN ENO
M1.0 —EEQ DONE M1.1
DWR1G#8200 - ID BUSY |M1.2
0 —INDEX EERFOE |-M1.3
2 —LEN STATUS QD102
QW10 —RECORD

Note that before running an organization block, you need to download data blocks (above the function
block, DB1 and DB2 in this example) to the PLC. Otherwise, an error indicating that the DB blocks are
not loaded will be reported.

SFB53 is used to perform operations on the EEPROM. Therefore, the program is required to invoke
relevant operations when required and disable relevant operations in time. As shown in the following
figure, after the write operation is complete (M1.1 is set to 1), the program is invoked to reset M1.0.

M1.0
(R—

When SFB52 and SFB53 are executed once, relevant blocks need to be invoked for multiple times.
Therefore, do not invoke them when single execution is required.
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10.8

Troubleshooting

The following table describes the faults that may occur during use of the DP expansion card and the AC

drive.

Description

Solution

After the AC drive is powered on, only the
power indicator (D4) is on, indicating that
communication between the DP expansion
card and the AC drive is not established.

1. Check whether FO-28 is set to 1.

2. Check the AC drive type. This user guide only describes the usage
when the MD520 is used together with the DP expansion card. For
other AC drive types, contact the technical engineers to obtain the
correct user guide.

After the AC drive is powered on, the power
indicator (D4) is on and the AC drive
communication indicator (D2) blinks.

Set the station number correctly (within the range of 1 to 125). Note
that digit 8 of the DIP switch is the least significant bit of the
address.

The connection
fails after the
configuration is
downloaded.

After the configuration
is downloaded,
indicators D2 and D4 on
the DP expansion card
are steady on whereas
the yellow indicator D3
is off.

1. Check that the cable is properly connected.

2. Check the DIP switch on the DP interface. The DIP switch on the
DP interface at both ends of the network must be set to ON, and the
DIP switch on other DP interfaces must be set to OFF.

3. If the AC drive is connected at the end, check that the
communication cable is connected to the DP IN interface. If the
communication cable is connected to the DP OUT interface, the
network cannot be connected when the DIP switch on the DP
interface is set to ON.

4. Check that the station number settings on the DP expansion card
are consistent with the configuration. Digit 8 of the DIP switch is the
least significant bit of the address.

5. Check that the GSD file used in the configuration is correct.

After the configuration
is downloaded,
indicators D2 and D4 on
the DP expansion card
are steady on while the
yellow indicator D3
blinks slowly at the
frequency of about 1 Hz
to 2 Hz.

1. Check that the GSD file used is correct.

2. Check whether the PZD mapping relations are set correctly.
Device-specific parameters in STEP 7 and TIA PORTAL must be set
in the decimal format. Therefore, the parameters must be
converted to decimal values. For example, the decimal value of FC-
11 is 64523 (0xFCOB in hexadecimal format). If a parameter in the
hexadecimal format instead of the decimal format is entered, the
connection fails. Note that addresses using Modbus (such as H2000
and H8000) are unavailable for PZD mapping.

After the configuration
is downloaded, the
yellow indicator D3 on
the DP expansion card
blinks quickly.

The PLC is not in the running status. Check the PLC status and
locate the fault cause (possibly because the OB block does not
exist).
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Description

Solution

No data can be written/

Check whether the operation address is correct. No matter whether
the PPO type used contains the PKW zone, the read/write operation
address always locates in the second row (that is, the last row). If
the | address and Q address in the last row of the station are both
520 to 531 (note that the | and Q addresses may start from different
numbers), the PZD1 data written into the AC drive is stored in

read. QWS520, the PZD2 data written into the AC drive is stored QW522,

and so on. If the PLC is S7-300 and S7-400, PQW is used. If SFC15 is
used, check whether RET_VAL of the SFC15 block is 0. If not, an

After the invocation error exists. Eliminate this error first and invoke the

connection is block again. For details, see section "Performing Periodic Read/

successful, all Write Operations on the AC Drive Slave".

indicators on the Check whether F0-02 and F0-03 are set to 2 and 9, respectively.

PLC are on in PZD3 or subsequent Check whether the command reference is in the range of 1 to 7 (not

data can be written, but
PZD1 or PZD2 cannot be
written/read.

green, but data
cannot be written
into or read from
the AC drive.

bit) or frequency reference is in the range of -F0-10 to +FO0-10. If not,
the write operation fails. Check whether FE-00 and FE-01 are U3-17
and U3-16, respectively. If not, manually correct the parameter
values or restore to factory settings.

PZD1 and PZD2 can be
written/read, while
PZD3 or subsequent
data cannot be written/
read.

Check whether the PPO type supports the relevant PZD. Check
whether device-specific parameters are set correctly.

Check the logic relations. Check whether the same PZD is assigned
with values for multiple times in a certain logic relation (check
whether the value given by the PLC is correct under the logic
relation in the monitoring table of the PLC).

After communication is established, the AC
drive reports E164.1, which cannot be
cleared. However, the indicator on the DP
expansion card and the BF indicator on the
PLC are normal.

Check whether the high-order 8 bits of the PZD1 data (QW data)
written into the AC drive are 0 in the PLC program. If not, change
them to 0. The PZD1 command in this user guide refers to values
instead of bits.

Note: This solution applies only to MD520. For other AC drives,
consult the technical engineers.

After communication is established, the
communication is normal when the AC
drive is not running. However, when one or
more AC drives are running, they are
disconnected randomly.

1. Disconnect the power supply. Use a multimeter to measure the
Al1/B1 resistance of the DP slave station interface at the farthest
end. The correct resistance should be 10020 Q.

2. Check that the cable shields are connected together and the
shields are in contact with the sheet metal in the DP interface. The
shields are not required to connect with other GND terminals.

After the connection is established, the AC
drive reports a fault. After the PLC
configuration is changed and downloaded
again or after the AC drive alone is powered
on again, the faulty slave still cannot
connect to the network.

The DP expansion card supports only the interruption mode DPVO.
If the interruption mode is set to DPV1, when a slave is faulty, the
PLC master may disable the DP connection channel of the slave or
disable all the PLC communication (which usually occurs on the S7-
1200). When such a symptom occurs, change the DP interruption
mode (which is DPVO by default in STEP 7 and DPV1 by default in
PORTAL) of the slave to DPVO under General DP parameters. Then,
compile and download the configuration, and power on the PLC
again.
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Indicator status of the DP expansion card and troubleshooting

Indicatorhote Fault Status Description Solution
The DP expansion card is not i
Red (D4) off p Check that the DP card.ls securely
powered on. connected to the AC drive.
The connection between the | Check that F0-28 is set to 1 and the
Green (D2) off DP expansion card and the AC | DP expansion card is securely
drive fails. connected to the AC drive.
Blinking at the The station No. is set CheFk that the FTROFIBUS bP
Green (D2) . station number is set to a value
frequency of 1 Hz incorrectly.
from 1 to 125.
Blinking at the ) . -
Yellow (D3) . Configuration error Check that the GSD file is correct.
requency of 1 Hz
Check that all parameter
Blinking at the i ice- ifi
Yellow (D3) g Parameter error addresses in Device-specific
frequency of 2 Hz parameters are supported by the
AC drive.
Blinking at the . .
Yellow (D3) The master is not running. Check the master state.
frequency of 5 Hz
The connection between the | Check that the slave address is
Yellow (D3) Off DP expansion card and the correct and the PROFIBUS cable is
PROFIBUS master fails. connected properly.
Note

Note 1: For some products, the indicator color and the terminal indication may not match. In this case, the terminal
indication prevails. The indicators are D2, D3, and D4 from left to right. See “Figure 10-3” on page 165.

Troubleshooting for GSD installation failure

e Problem 1: The GSD file cannot be installed or updated when STEP 7 is used, as shown in the

following figure.

s

Install GSD Files

P

Install G5D Files:

=l

from the directory

|E: 'mD3s0

Browse ...

Install GSD File (13:4343)

—_—

hn update is presently not posszible. In one
or more STEF T applications at least ene GSD
file or type file iz being referenced.

Help

Install |

Show Log

| Select All | Deselect A1 |

Close

Help

Possible cause: The current hardware configuration interface is opened and the GSD file is being

used by other components.
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Solution: Close the current configuration interface by clicking the Close button (marked with a red
circle in the following figure). Then, install or update the GSD file and open the configuration

interface again.

B} HW Config - [SIMATIC 300(1) (Configuration) - Project]

(E=8ECH x5
B Station Edit Insert PLC View Options Window Help [=l=fx)
D@58 %8 Be daHo % W
[ ——ax
=0 R g
3 atlai]
a Systen (100) i -
7 TFU 3152 FH/IF Bl |EIT =l
s (e PMFIRUS Q): IP master systen (1) ST
z I PROFTBUS-FA
e R [[f Forc T PROFTHET 10
s2p2 8 [ Fort 2 :

« m

SIMATIC 300

SIMATIC 400
SIMATIC FC Bazad Control
SIMATIC PC Station

=] ) mossorz

s /@ o | Brdsr Fmber / Dasignation | I Add.. | Address | Conment |
T o [FFa-az 7z, 518 foiz.. 518 | B
2] e |- pro-02 | -~

Press F1 to get Help.

e Problem 2: The file cannot be interpreted.

Install GSD Files

I [chg

=Xl

Install GED Files:

Ifrom the directory LI

|E: \MD380

Browse ... |

Release

The file "MD3SDPZ(1).

Install |

GSI' cannot be interpreted

Show Log

Select ALl Deselect All

Help |

Possible cause: During the GSD file transmission, the file name is changed manually or by the
transmission tool. In this case, the file name fails to meet the PROFIBUS requirements.

Solution: Change the GSD file name to MD38DP2.GSD.

e Problem 3: The file contains syntax errors.

Install GSD Files

Install GED Files:

Ifrom the directory LI

|E: 'mD380

File Releaze

The file "MD3EDFZ. 63D’

Install |

contains syntax errors.

Show Log

Select All Deselect A1

Help |
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Possible cause: The GSD file is modified.
Solution: Use a correct GSD file.

e Other cases
Some versions of STEP 7 and PORTAL do not support a path that contains Chinese characters for
installing the GSD file. In this case, store the GSD file in a path that does not contain Chinese
characters.
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11

11.1

11.2

PROFIBUS DP Communication (MD-SI-DP2)

Introduction

The MD-SI-DP2 card (hereinafter referred to as the DP card) is a PROFIBUS DP fieldbus adapter card
compliant with PROFIBUS fieldbus standards. The DP card can improve the communication efficiency
of the AC drive and implement the networking function, enabling the AC drive to be a slave controlled
by the fieldbus master. The DP card can implement PROFIBUS DP communication.

Figure 11-1 MD-SI-DP2 card appearance

Installation

The DP card is designed to be embedded in the AC drive. Before installation, cut off the power supply
of the AC drive and wait for about 10 minutes until the charging indicator of the AC drive becomes off.
Then, insert the DP card into the AC drive and fasten the screws to protect the signal socket between
boards from being damaged by the pulling force of the external signal cable. See “Figure 11-2” on page
197 for installation.

Figure 11-2 Installing the DP card

-197-



PROFIBUS DP Communication (MD-SI-DP2)

ACaution

Do not install or disassemble the expansion card with power on.

11.3 Interface Description

ee
@ o
Pin header used to 00
connect the AC drive QO O
O | | Screw hole: Use the M3 x 8 self- o0
o tapping screw to fix the card
® o
o ee0
ol J4 oo
Indicator o 0
D2: AC drive conr\ec_tior_\ ir\_dicator = o
D3: Master connection indicator
o| (M D4: Power supply indicator
D2
~ [ D3
-l o -
slave address
0 l:- PROFIBUS
<~ [ communication|
interface
o [l
~ [l
= SINFARE
Rimoe oo L
Figure 11-3 MD-SI-DP2 card terminals
DIP switch
ON
1 2 3 4 5 6 7 8
Position Function Description
) OFF: MD-SI-DP2 (default)
1 DP card type selection
ON: reserved
The seven positions of the DIP switch together can set the
addresses of stations 1 to 125.
Exam- DIP setting (position 8 as the least significant
. Address . glp &
S t08 Address of the PROFIBUS DP | Ple: bit)
communication slave 1 000 0001
0000111
20 0010100
125 1111101
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ACaution

Changes to position 1 take effect only after the next power-on. Changes to the slave address positions take effect
immediately after setting.

Description of standard 9-pin PROFIBUS interface

The DP card is connected to the PROFIBUS master using the standard DB9 port. The pin signal
definition and pin arrangement of the standard DB9 port are the same as those of Siemens' DB9 port,

as shown in the following figure.

©

@
*e

<)

—

@
*°

(o2}

w

~

T

w

N

J

DatacableA !

|
DatacableB |
| Unconnected
- ———— 1 , internally

Figure 11-4 DP9 port pin

Description of control terminal functions

Table 11-1 Description of control terminal functions

Category Terminal Mark Terminal Name Function Description
1,2,7,and9 NC Unconnected internally
PROFIBUS |3 Data cable B Positive pole of the data cable
communica-
tion GND Isolated 5 V power supply ground
terminal (J3) | © +5V Isolated 5V power supply
8 Data cable A Negative pole of the data cable
Program i i issioning i i
g. Ja Program burning Itis the Fermlnal for commissioning in production. Do
burning not use it.
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11.4

between the DP
card and AC drive

Category Terminal Mark Terminal Name Function Description
« Steady ON: The AC drive is energized.
D4 (red) Power supply « OFF: The AC drive is disconnected from the
indicator power supply or the PROFIBUS DP card is
installed incorrectly.
«» Steady ON: Communication between the DP
card and the PROFIBUS master is normal.
. « OFF: Communication between the DP card and
Indicator of R .
communication the master is not established. Check the
D3 (yellow) connection of PROFIBUS cables and the setting of
between the DP .
the station number.
card and master .
) . « Flashing: The master does not run or a fault
Indicator . .
occurs during communication between the DP
card and the master.
«» Steady ON: Communication between the DP
card and the AC drive is normal.
ndi ¢ « OFF: Communication between the DP card and
n |cator.o , the AC drive fails. Check whether F0-28 is set to 1
D2 (green) communication or the AC drive supports the MD-SI-DP2 card.

« Blinking: Interference exists in communication
between the DP expansion card and the AC drive
or the expansion card address is beyond the
range of 1 to 125.

PROFIBUS Topology and Transmission Distance

The following figure shows the connection between the DP card and PROFIBUS master.

PROFIBUS DPbus

Positive pole of data cable/Pin 3

[

(
< \
\ \

PROFIBUS
master

A GND

120Q
Termination
resistor

Slave 1

\_//

Slave N

Figure 11-5 Connection between the DP card and PROFIBUS master

Connect termination resistors at both ends of the PROFIBUS bus by setting the DIP switches

accordingly. If the termination resistors are connected correctly, the resistance between Al and B1
should be about 110 Q when power is off. For the first and last devices on the PROFIBUS bus, connect
their communication cables to the ports marked with "IN" (namely, the ports corresponding to A1/B1)

on the DP connectors. Otherwise, termination resistors cannot be connected to the bus. If the

termination resistor is not connected or only one termination resistor is connected, the

communication quality will be affected.
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Connect the communication
cable to this port for

the first and last devices

on the bus.

Leave this port
unconnected

for the first and last
devices on the bus.

The length of a communication cable between the DP card and the PROFIBUS master is limited by the
baud rate of the master. Restrict the length of communication data cables in strict accordance with

Siemens DB9 wiring standard. The following table lists limits of communication cable length based on

baud rate.
Maximum Length of Cable Type A
Baud Rate (kbps) g( ) i Maximum Length of Cable Type B (m)
m
9.6 1200 1200
19.2 1200 1200
187.5 600 600
500 200 200
1500 100 70
3000 100
6000 100 Not supported
12000 100
The following table lists the technical specifications of cables.

Cable Parameter Type A Type B
Impedance 135 Q to 165 Q (f = 3 MHz to 20 MHz) 100 Q to 130 Q (f > 100 kHz)
Capacitor <30 pF/m <60 pF/m
Resistance <110 Q/km Not specified
Cross-sectional area of > 0.34 mm? > 0.22 mm?

conductor

11.5

Data transmission formats

Communication Protocol

The PROFIdrive protocol defines the Parameter Process Data Object (PPO) as the format for data
transmission. PPO includes five types: PPO1, PPO2, PPO3, PPO4, and PPOS5. The DP card supports all

the five types of the PPO.

The following table lists the functions supported by each type of the PPO.
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Data Type Supported Function

Operation on a single function parameter
PPO1 Setting of AC drive commands and frequencies

Reading of AC drive status and running frequency

Operation on a single function parameter

Setting of AC drive commands and frequencies
PPO2 Reading of AC drive status and running frequency
Cyclic writing of four function parameters

Cyclic reading of four function parameters

Setting of AC drive command and frequency
PPO3
Reading of AC drive status and running frequency

Setting of AC drive command and frequency

Reading of AC drive status and running frequency
PPO4
Cyclic writing of four function parameters

Cyclic reading of four function parameters

Operation on a single function parameter
Setting of AC drive command and frequency
PPO5 Reading of AC drive status and running frequency

Cyclic writing of 10 function parameters

Cyclic reading of 10 function parameters

Data blocks of the PPO data format are divided into two areas, PKW area (parameter area) and PZD
area (process data area). The following figure shows the data format of each PPO type supported by
the DP card.

PKW PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 «PzDT to PZD12 >
PPO1: 12 bytes

PPO2: 20 bytes

PPO3: 4 bytes \ \

PPo4:12bytes | | | T | [ [ [ [ [ ]]
PPO5: 32 bytes

EEEEEEEEEEEEEEEEEE
Figure 11-6 PPO data format

PKW data

The PKW data is used by the master station to read/write a single parameter of the AC drive.
Communication addresses of the AC drive parameters are directly determined by the communication
data. The specific functions are as follows:

e Reading function parameters of the AC drive
e Modifying function parameters of the AC drive

Data format

The PKW data consists of three parts: PKE, IND, and PWE. The PKE, IND, and PWE parts contain two
bytes, two bytes, and four bytes, respectively, as shown in the following table.
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PKW Data Sent by Master
Write operation:
Operation
P Parameter address Reserved parameter value
command )
Read operation: reserved
PKE PKE IND IND PWE PWE PWE PWE
PKW Data Responded by AC Drive
Operation Success: parameter value
P Parameter address Reserved
command Failure: error information
PKE PKE IND IND PWE PWE PWE PWE

Data description

PKW Data Sent by Master

PKW Data Responded by AC Drive

« High-order four bits: Command
code
0:No re'quest « High-order four bits: Response code
1: Reading parameters 0: No request
z Changlng'parameters . 1: Parameter operation correct
PKE (The preceding command code is PKE 7: Operations cannot be executed.
decimal). ) Low-order eight bits: High-order bits of the
« Low-order four bits: Reserved parameter address
« Low-order eight bits: High-
order bits of the parameter
address
High-order eight bits: Low-order bits High-order eight bits: Low-order bits of the
IND of the parameter address IND parameter address
Low-order eight bits: Reserved Low-order eight bits: Reserved
« Request succeeded: Parameter value
High-order 16 bits: Reserved « Request failed: Error code (consistent with
J bits: dlin th standard Modbus)
PWE Low-order 16 bits: Reserved (in the PWE 1: Invalid command
case of read request) or parameter 2: Invalid address
value (in the case of write request) 3 Invalid data
4: Other errors

Application example

The following figure shows the PKW data sent by the master station and PKW response data sent by
the AC drive when the master station reads the AC drive function parameter F0-08.

Master reading AC drive parameter F0-08

PKW data sent by the master

ﬂ 10F0 0800 0000 0000 }—>

Operation | AC drive
10F0 0800 0000 1388

J915e N

succeeded

PKW data returned by the AC drive

TOF0 0800 0000 errCode

Operation
failed !

Figure 11-7 Example of PKW data transmitted when the master requests to read an AC drive parameter
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PZD data

The following figure shows the PKW data sent by the master station and PKW response data sent by
the AC drive when the master station modifies the AC drive function parameter F0-08.

Master setting AC drive parameter F0-08 to 20.00 Hz

‘ PKW data sent by the master |
%>/ 20F0 0800 0000 0 7D0|————

T operation ]| AC drive
10F0 0800 0000 07DO ‘

J215e N

succeeded

PKW data returned by the AC drive

70F0 0800 0000 errCode o
Operation :
failed !

Figure 11-8 Example of PKW data transmitted when the master requests to write an AC drive parameter

PKW data exchange with the AC drive is performed cyclically. Continuous access to the EEPROM with
the write command (PKE = 0x20xx) will significantly reduce the service life of the AC drive's main
control chip. Therefore, to modify AC drive parameters, it is advisable to use the acyclic write
command (see SFB53 described in “10.7.4 Performing Aperiodic Read/Write Operations on the AC Drive
Slave” on page 190) or operate the RAM addresses in PKW. The following table lists the RAM addresses
of the parameters.

Parameter Group Address
FO to FF 0x00 to OXOF
A0 to AF 0x40 to Ox4F

For example, the RAM address of parameter FO-10 is 0xO00A.

The PZD data is used by 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
following content is included:

e Setting AC drive control command and target frequency in real time

e Reading the current state and running frequency of the AC drive in real time

e Function parameters and monitoring parameters exchange between the AC drive and the
PROFIBUS master in real time. The PZD data is used for cyclic data exchange between the master
and the AC drive, as described in the following table.

PZD Data Sent by Master

AC drive parameter modification in
real time

PzD1 PzD2 PZD3 to PZD12

PZD Data Responded by AC Drive

AC drive command AC drive target frequency

AC drive parameter reading in real
time
PzD1 PzD2 PzD3 to PZD12

AC drive state AC drive running frequency

Data sent by the master
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PZD Data Sent by Master

PZD1

AC drive command word (valid when the command source is set to
communication)

0: No command 04: Reverse jog
01: Forward run 05: Coast to stop
02: Reverse run 06: Decelerate to stop

03: Forward jog 07: Fault reset

PzD2

It specifies the AC drive target frequency. The frequency reference source must
be set to communication. The value unit is determined by the AC drive and Hz
is used as an example.

The frequency range is 0 to FO-10.
When F0-22 =1, the range is 0.0 Hz to 3200.0 Hz.
When F0-22 = 2, the range is 0.00 Hz to 320.00 Hz.

When the frequency reference exceeds the value of FO-10, this frequency
command will not be responded.

It specifies parameters (in group F and group A) to be modified in real time.
The modification is not written to the EEPROM.

FE-02 to FE-11 correspond to PZD3 to PZD12. For the configuration, see PZD

PZD3 to PZD12 data configuration.

After communication with the PLC is established, FE-02 to FE-11 display the
parameter values written into PZD3 to PZD12. Manual settings of parameters
in group FE of the AC drive are invalid.

Data responded by the AC drive

PZD Responded by the AC Drive

PzZD1

It indicates the AC drive state.
AC drive running states are determined by the following bits:

« Bit 0: 0: Stopped; 1: Running

« Bit 1: 0: Forward running; 1: Reverse running

« Bit 2: 0: No fault; 1: Fault

« Bit 3: 0: Frequency reference not reached; 1: Frequency reference reached

PzD2

It indicates the AC drive running frequency.
The current AC drive running frequency is returned as 16-bit signed data.

When F0-22 =1, -32000 to 32000 correspond to the actual running frequency -3200.0 Hz to
3200.0 Hz.

When F0-22 =2, -32000 to 32000 correspond to the actual running frequency -320.00 Hz to
320.00 Hz.

PZD3 to PZD12

The PZD indicates function parameter values (group F and group A) and monitoring
parameter values (group U) read in real time.

FE-22 to FE-31 correspond to PZD3 to PZD12. For the configuration, see PZD data
configuration.

After communication with the PLC is established, FE-02 to FE-11 display the parameter
values written into PZD3 to PZD12. Manual settings of parameters in group FE of the AC
drive are invalid.
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11.6

11.6.1

Related parameters

AC drive communication card settings

Parameters Related to Communication

To select PROFIBUS DP as the serial port communication protocol of the AC drive, set F0-28 to 1. See
the following table for details.

Parame E ;
ter arameter Value Range Value Description
Name
Code
F0-28 Communi- | 0: Modbus 1 This parameter is used to select a communication protocol.
cat:;n | protocol 0: Modbus protocol
protoco . :
L Expans.lon The Modbus protocol is used.
communica-
tion protocol 1: Expansion communication protocol
2 Inobus PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and
protocol EtherNet/IP protocols can be used.
(through No setting is required for CANlink because it is always valid.
EtherCAT card) 2: Inobus protocol (through EtherCAT card)
When this parameter is set to 2, the Inobus communication
protocol is used. The AC drive version must be F7-10 = U60.07/
F7-11=U61.07/F7-15 = 000.00/F7-16 = 000.00 or later.
Communication control parameters
Param Parameter Name Value Range Hexadecimal Address Decimal Address
eter
Code
U3-16 | Frequency set through -320.00 Hzt0 320.00 Hz | H7310 29456
communication
U3-17 | Communication setting | 0001: Forward run H7311 29457

control word

0003

0005

0002:

Reverse run
: Forward jog
0004: Reverse jog

: Coast to stop
0006:

0007:

Decelerate to stop

Reset upon fault
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Param Parameter Name Value Range Hexadecimal Address Decimal Address
eter

Code

U3-18 | DO state (terminal Bit 0: DO1 output control | H7312 29458

function defined by
parameters in group F5:
communication control)

Bit 1: DO2 output control

Bit 2: Relay 1 output
control

Bit 3: Relay 2 output
control

Bit 4: FMR output control
Bit 5: VDO1
Bit 6: VDO2
Bit 7: VDO3
Bit 8: VDO4
Bit 9: VDO5

U3-19 | AO1 output (terminal 0 to 32767 H7313 29459
function defined by

parameters in group F5:
communication control)

U3-20 | AO2 output reference 0 to 32767 H7314 29460
(terminal function
defined by parameters in
group F5: communication
control)

U3-21 | HDO output (terminal 0to 32767 H7315 29461
function defined by

parameters in group F5:
communication control)

U3-23 | Speed set through -32000 rpm to 32000 rpm | H7317 29463
communication

When the DP card is used, the written PZD1 and PZD2 are mapped to U3-17 and U3-16 respectively by
default. If a command or frequency fails to be written into the AC drive while PZD3 to PZD12 can be
written and F0-02 and F0-03 are set to 2 and 9 respectively, check whether FE-00 and FE-01 are U3-17
and U3-16 respectively. If not, manually correct the parameter values.

Communication monitoring parameters

Parameter Parameter Name Min. unit Hexadecimal Address Decimal Address
Code
u0-00 Operating frequency 0.01 Hz H7000 28672
u0-01 Frequency reference 0.01 Hz H7001 28673
U0-02 Bus voltage 0.1V H7002 28674
u0-03 Output voltage 1v H7003 28675
U0-04 Output current 0.01A H7004 28676
U0-05 Output power 0.1 kw H7005 28677
U0-06 Output torque 0.1% H7006 28678
uo-07 Dl input state 1 H7007 28679
U0-08 DO output state 1 H7008 28680
U0-09 All voltage 0.01Vv H7009 28681
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Parameter Parameter Name Min. unit Hexadecimal Address Decimal Address
Code

Uo0-10 Al2 voltage 0.01V HT700A 28682

uo-11 Al3 voltage 0.01V H700B 28683

uo-12 Count value 1 H700C 28684

uo-13 Length 1 H700D 28685

u0-14 Load speed display 1 H700E 28686

u0-15 PID reference 1 HT700F 28687

Uo-16 PID feedback 1 H7010 28688

uo-17 PLC stage 1 H7011 28689

uo-18 Pulse input frequency | 0.01 kHz H7012 28690

u0-19 Feedback speed 0.01 Hz H7013 28691

U0-20 Remaining running time | 0.1 min H7014 28692

uo-21 All voltage before 0.001V H7015 28693
calibration

uo0-22 Al2 voltage before 0.001V H7016 28694
calibration

u0-23 Al3 voltage before 0.001V H7017 28695
calibration

Uuo0-24 Motor speed lrpm H7018 28696

uUo0-25 Current power-on time | 1 min H7019 28697

U0-26 Current operating time | 0.1 min H701A 28698

uo-27 Pulse input frequency 1Hz H701B 28699

Uo0-28 Communication 0.01% H701C 28700
setpoint

u0-29 Encoder feedback 0.01 Hz H701D 28701
speed

U0-30 Display of main 0.01 Hz H701E 28702
frequency X

uo-31 Display of auxiliary 0.01 Hz HT01F 28703
frequency Y

u0-32 Memory address view 1 H7020 28704

Uo-33 Synchronous motor 0.1° H7021 28705
rotor position

Uo0-34 Al3 temperature mode - | 1°C H7022 28706
motor temperature

Uuo-35 Target torque 0.1% H7023 28707

U0-36 Resolver position 1 H7024 28708

uo-37 Power factor angle 0.1° H7025 28709

U0-38 ABZ position 1 H7026 28710

U0-39 Target voltage upon V/f |1V H7027 28711
separation

u0-40 Output voltage upon V/f | 1V H7028 28712
separation

u0-45 Fault subcode 1 H702D 28717

U0-58 Number of motor 1 H703A 28730
revolutions

u0-59 Frequency reference 0.01% H703B 28731

u0-60 Operating frequency 0.01% H703C 28732

u0-61 AC drive state 1 H703D 28733
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11.7

11.7.1

Parameter Parameter Name Min. unit Hexadecimal Address Decimal Address
Code
u0-62 Current fault code 1 H703E 28734
uo0-63 Torque sent in point-to- | 0.01% H703F 28735
point communication
Uo-64 Number of slaves in 1 H7040 28736
master-slave control
uo0-65 Torque upper limit 0.1% H7041 28737
U0-66 Model of 100: CANopen H7042 28738
communication 200. PROFIBUS DP
expansion card
300: CANLlink
400. PROFINET
500: EtherCAT
600: EtherNet/IP
uo-67 Software version of 1 H7043 28739
communication
extension card
U0-68 AC drive state read 1 H7044 28740
through DP card
U0-69 Frequency read through | 0.01 Hz H7045 28741
communication
expansion card
Uo-70 Speed read through lrpm H7046 28742
communication
expansion card
u0-71 Current read through 0.1A H7047 28743
communication
expansion card

When the DP card is used, the read PZD1 and PZD2 are mapped to parameters U0-68 and U0-69,
respectively, by default. If the state or running frequency cannot be read but PZD3 to PZD12 can be

read, check whether parameters FE-20 and FE-21 are consistent with parameters U0-68 and U0-69,

respectively. If not, manually correct the values of parameters FE-20 and FE-21.

ACaution

If the AC drive is updated from an earlier version that supports MD38DP1 to a later version that supports MD38DP2,
the preceding operations must be performed or the AC drive must be reset after the update is complete.

Communication Configuration

Communication Instance Description

The MD-SI-DP1 expansion card uses the same GSD file as the MD38DP2 card in the same way as the

MD38DP2 card. Therefore, this chapter still uses the screenshots of the communication and

configuration interfaces displaying information about the MD38DP2 card. For details, see the

communication examples in this section.
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11.7.2  Configuring Slaves on the STEP7 (V5.4) by Using S7-300

Before using the PROFIBUS master, you need to configure the GSD file of the slave to add the slave to
the system of the master. If the GSD file is already configured, skip step 2. You can obtain the GSD file
from Inovance or its agent.

To configure the slave, do as follows:
1. (Optional) To install the GSD file, choose Options > Manage general description files (GSD).

£ File Edit Inzert PLC View Options Hindow Help

@|%E|ﬁ|l?%|ﬂgl_ [ < ¥ Filter » =
_____ MET (17

Cut Ctrdtl

Copy Cirl+l

Faste CrI+i

Insert Hew Object SIMATIC 400 Station
SIMATIC 300 Station
SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 35

PG/EC

Rename Fz

Object Properties. .. Alt+Return

MET

FROFIEUS

Industrial Ethernet
TP

Foundation Fieldbus

ST Program

2. Double-click the hardware icon to access the HW Config interface, and choose Options > Install
GSD File to add the MD38DP2.GSD file (Note that the file must be stored in an English path;

otherwise, the STEP7 may fail to recognize the file).
E{;H‘l Config — [SIEMATIC 300(1) (Configuration) —— Project]

E“]Station Edit TInzert FLC View | Options Windew Help

J 0 = 2~ |_'E{H | = || 2 || Customize. .. Ctr1+alt+E
Specify Nodule. . .

Configure Network

Symbol Table Cirl+al t4£T
Beport System Error. ..

Edit Catalog Frofile
Update Catalog

In=tzll HY Updates ...

In=tall G50 File. ..

Find in Service & Support. ..

Create G50 file for I-Device. . .
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Click Install. After the installation is complete, the PROFIBUS DP module named MD38DP2 is

displayed.
ol x|
Find: | ﬁ:l: gr!|
Brofil [Standard =l

Install GSD Files -

Install GSD Files: from the directory

=

|E: \mD380

Browse ... |

Languages

Defaunlt

The file *MD3SDFZ. GSD' contains syntax errors.

Install | o e Selact ALl

Deselect All

Help |

|-

L——_I-Jé?' FROFIEUS DF

S0 Additional Field Devices
|_——_|D General
-] IHOVANCE/FROFIBUS

=0 e

E---ﬁ MDZEIEZ

: Iniwver=zal maodule
PFO-01
PFO-02
PFO-03
PFO-04
PFO-05

T T T T R

[]"D Drives
E-7 Switching Devices
=-(3 140

e T

Note: If any master or slave already exists on the HW.config interface, close the current interface by
clicking the X button (marked with a red circle in the following figure) before importing the GSD file.

[HIHY Config - [SINATIC 300 (1) (Configuration) — Project] o [ ]
O Station Edit Insert PLC View Options Mindew Help =) @
D28 58 ee |balno 8
A ——---—————————oix
gna: | at|ni|
Brofil [Seandard =
=% PROFIEUS DP -
<1 hdditional Field Devices
E-E3 General
(=] INOVANCE/FROFIBUS
=3 op
=g MD38DEZ =
[ ndversal module
-4 reo-o1
g rro-02
g rro-03
|§ rro-0e
|§ rro-0s
B Drives
B Switching Devices
B 170
&0 Gateway
- B3 PLC
‘ . 51 Camnati 12 PRIFTRIE TP S1avee 2|
E
esje ®
e IR waa. [ ——— | P T, - 2 [E 2 P P |
Press FI to get Help [ [ [the 7

In this case, you can save the existing project. If a warning indicating that system data cannot be
created is displayed, click OK. After closing the interface of the existing configuration project, you
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can install the GSD file by following the preceding steps. After the installation is completed, click the
Open button, as shown in the following figure.

E"L;‘]ﬂ Config: Configuring hardware
Station FLC V¥iew 0Optionz Help

|D@)E- & 8w e | ke

=N

Select the original configuration project, and click OK to open it.

x|
Entry point: View:
IProject LI IComponent wiew LI 7 Onlin  Offlin
Hame: Storage
IProject LI IE.\Project Browse. .. | @l IEE £

FEISINATIC 300010

Object mame:  [STWATIC =00(1)

thject type:  [process all |

() Coca |ty |

3. Configure the actual hardware system, as shown in the following figure.
F{H¥ Config - [SIMATIC 300 (1) (Configuration) —- Project]
@l Station Edit Inzert FLC View Options Window Help

DErER(E =0 dha D8 W

Ethernet (1): PROFIFET-I0-Svstem (1001

1

z i CPV 315-2 PH/DP

& i, — PROFIEUS (11 : IF master systen (1)
—| &2 Fy¥=ro
PR Fort §

mrR FPort 2
3

MD3EDPL MD3EDP2

=|=| || a|o] o)~

==

In the preceding figure, station 4 is MD38DP1, which is only used for illustration. For details about its
usage, see the MD380 Series PROFIBUS User Guide. MD38DP1 cards and the MD38DP2 cards can be
valid on the same network.

4. Configure data features of the slave.
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|_—J"|!|'|!|_ ronurilous ur
- Additional Field Dewices
EI-D reneral
=1-{_1] INOVANCE,FROFIEUS
=-{1 1F
=g MD380P2
Universal moc
|4 PPO-01
R
|4 FPO-03
-4 rrO-04
...[d FrO-0S
F- Drives

After the PPO type is added, the address assigned by the PLC to the slave is displayed. Slot 1 marked
with a red circle in the following figure indicates the PKW address (8 bytes). Slot 2 indicates the PZD
address (12 bytes).

If the selected PPO type does not have a PKW area, the | address and Q address of slot 1 are blank.

ﬂ:l () MOssOEZ FEW

mmmmm

. Configure the PZD.
The fixed configuration of PZD1 and PZD2 cannot be modified. PZD3 to PZD12 are intended for
exchange of user-defined cyclic data. They can be set in hardware configuration. On the HW Config
interface, double-click the MD38DP icon and then click Device-specific parameters to configure
parameter addresses as needed.

x
General Farameter Assignment |
Parameters Walue -
Ea Station parameters

|-[Z] DF Interrupt Mode iign]

3|

E]-a Device—specific parameters
_@ PZD3 (master—rslawve) 61452
I-[Z] PZD4 (master—rzlave] £1443
I-[Z] PZDS (master—rslave) £4512
|-[Z] PZDE (master—rzlave) £4513
I-[Z] PZDT (master—rslave) £1452
|-[Z] PZD3 (master—rslave) £1440
|-[Z] PZD9 (master->slave) 61440
I-[Z] PZDI0 (naster—>slave) 61440
I-[Z] PZD11 (naster—>slave) 61440
I-[Z] PZDIZ (naster—>slave) 61440
|-[#] PZD3 (slave—imaster) 61440
|-[Z] PZM (slave—imaster) 61440

[Z] PTNS (2] arra—mastar R144n ;I
Cancel I Help |

PZDx (master->slave) indicates the address used by the master to write data to the slave, whereas
PZDx (slave->master) indicates the address used by the master to read data from the slave. PZD3 to
PZD12 are displayed in decimal and can be set. For example, to set PZD3(master->slaver) to F0-12,
enter 61452.

By default, all PZDs of the MD520 are set to FO-00 (61440 in decimal). For unused PZDs, modification
is not required and default values can be retained. PZD mapping relations must be set
independently for each slave as required. If mapping relations of various slaves are the same, you
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can select one configured slave, press Ctrl+C, select the PROFIBUS-DP bus in the configuration,
press Ctrl+V, and modify the station number.

To enable the function of non-periodically reading and writing parameters of DPV1, set
corresponding parameters in customized indexes at the end of Device-specific parameters. The AC
drive provides six customized indexes numbered from 0 to 5. For example, set indexes 0 and 1 to FO-
02 and F0-08, respectively.

x
General Farameter Assigoment |
Farameters Walue ;l
_% FZD4 (=lawve—master) B1440
_% FZD5 (=lave  master) B1440
_% FZD6 (=lave master) B1440
_% FZDT (=lave— master) B1440
|-[£] PZDS (slave-imaster] 61440
|-[£] PEDY (slave-imaster] 61440
|-[#] PEDID (zlave-imaster) 61440
I-[Z] PED11 (slave-imaster) 61440
-[Z] PEDIZ (slave-imaster) 61440
|-[Z] Function code of IndexD 61442
] F1448
|-[Z] Function code of IndexZ 61440
|-[Z] Function code of Index3 61440
|-[#] Function code of Indexd 61440
L[#] Function code of IndexS 61440
[}D Hex parameter assigmment =
Canecel I Help |

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

11.7.3  Configuring Slaves on TIA Portal V13 by using S7-1200

1. Open the TIA Portal V13, create a project, and add an S7-1200 master based on the actual situations.

Tk Siemens - CaUsersly0263\Documents\AutomationiMD500PNIMDS00PN ~ox

Totally Integrated Automation

Add new device

~ [ Contrallers

Tl SIMATIC 57-1200
-l

¥ @ CPUT211C ACIDCIRly
» [ cru1211C DCoCiDC
» [ CPU 1211€ DUDTRY
» [ CPU 1212C AGIDCRlY
» [ cPu 1212¢ Daibaipe
» [ CPU 1212C DCIDCRYY
- [ CPU 1214 ACIDCRly P |

Il 5657 214186300480

Il 557 21418631-0xB0

[2]
°
%
B

Devices & Show all devices
networks q

Add new device

Ariceno:  [¢

o=

Configure networks

"

» [ CFU 1214 DDCIDC

and A2 on boare

» [ CPU 1214C DCIDCRY oG
FCsystems » [ CPU 1215C ACIDERly on-board I10; up
for

» (@ cru 1215¢ DCIDCiDC
» [ cru 12150 DCIDCRY
» (@ cPu 1217C DCIDCIDC
» [l cru 1212rC CiDCiDE

» (3 CPU 1212FC DCIDCIRlY
» [ CPU 1214FC DCIDCIDC
» [ CPU 12147C DCIDCIRY
» [ CFU 1215FC DCIDCIDC L

» [ CPU 1215FC DADCRlY
» [l Unspecified CPU 1200
=

A TRemisee

» Project view Opened project: C:\Users\y026 3\Documents\Automation\MD500PN\MD500 PN

The S7-1200 CPU does not have a PROFIBUS interface, so you need to add a PROFIBUS
communication module first. In this example, a CM1243-5 master module is added.
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T Siemens - C:\Usersly0263\DocumentsiAutomationMD500PN\MDS00PN

Froject  Edit View Incert Online Options Tools Window Help "
Totally Integrated Automation
(5 (¥ Bl Sveproject & X 5 2 X s 5 MG R § coonline ¥ Gooffiine fp M B 2 = 1] *
D500PN » P AC ACIDCIR
Devices [ Topology view [y Network view  [[IY Device view || Options )]
™ e E
£ d [PLCT[CPU12140] o8 e eEHEas = O|g
S
2 v | Catalog H
- L1 os00m ~ , 5
B Add new device @- 8
gh Devices & netmorks Bricer  rrole £
- »[@o! =
,,,,,,,, 4 1 2 3 4 s & 7
¥ Device configuration | = »[@oe |
4] Online & diagnostics » (@ DipQ o
» Il Program blacks. r@a °
» [ Technology objects » (@ AQ =
» [} External source fles » [ AlAQ ;
» [ PLC data types » [ Inductrial Remote Communication 1
» @ Wistchand force ta. <|[m Sfoos 7] =g a vurwormus =
[ e » [@ cm12425 =2
» [ig Online backups @
) B Teces | /<l Properties  [*dinfo ]2l Diagnostics | x 7
» [§} Device proxydata || General | I0tags [ Systemconstants | Texts | — 3
ragram info b @z i » [ Pointo-point L
5 PLCalarm textlists ~ PROFINETinterface [X1] > Intefaceoptions ____ | »[@dentfication systems = L
I' ~|[=
[<] [ General < I’M’:rma‘:i‘nr’\ﬁ 3
< [Detalls view Ethemet addresses M) support device replacement without exch: ~ES
| Module g’:::::;h::::m" (] Permit cveruriting of device nsmes ofall ff 0% H"'
© (el [[] Use [ECV2.2LLDP mode
Ineme Interface options Keep-Alive connection
rrrrrrr — monitorin 0
J Online & diagnostics. =} » Port[x1 P1] CM12435
I Program blocks Web serveraccess
NN L oisannan [<[u]

4 Portal view

After adding the PROFIBUS master module, click the Network view tab. After selecting the
communication module, choose Properties > General > Add new subnet to create a PROFIBUS
network. You can also modify the master ID on this interface.

MD500PN » Devices & networks

|E Topology view |w Y Device wewJ_
[] 53 Relotions | 121 58 T[] @ & M
=]

% Metwerk| 3§ Connections [HIM connection

PLC_1
CPU 1214C

<] B a— R el

,W“ Info JHJ Diagnostics ‘
@ " 10 tags H System constants " Texts |
b General
- DPinterface PROFIBUS address E

General Interface networked with

PROFIBUS address]

Operating mode Subnet: | Not networked [+

<7~ Addnewsubnet | >

Parameters

To modify the PROFIBUS baud rate, select the network, and choose Properties > General >
Network settings. Select a baud rate from the Transmission speed drop-down list.

PLC_1 [ ]
CPU1214C [

g w ] 100% —5—

|§.Properties H Info _J"J Diagnostics |
General H 10 tags || System constants H Texts ‘
General
Network settings

Cable configuration
Additional network devices Highest FROFIBUS address: [126 [~]
Bus parameters i C@mbps — -~

Profile: | DP [=]

2. Install the GSD file. Skip this step if the GSD file is already installed.
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If the GSD file is not installed, the message Not yet installed is displayed in the Status column.
Select the GSD file and click Install. Note that an error will occur if the installation path contains
Chinese characters.

Ut Siemens - C:\Usersly0263\Documents\Automation\MD500PN\MD500PN
Project Edit View Insert Online  Options |Tools Window Help

f (3 saveprojecr 5, ¥ = G Y Sewing: e ¥ Gooffine  Sp M@ 3 (]
Support packages
- ______

W\— S8 1z g general SEEE description files (GSD) s IIY Device view Options
Start Automation License — EEE—
7 H ~| &3 Relations * =3

i

= | & show reference text

~
(L] Global libraries » ~ | Catalog

~ ] MDSOOFN [4 Bl I:
B Add new device

B Devices & networks PLC1 | @Fier  F

CRUTzISC = + (il Controlle

» [ He
%/ online & diagnostics » [ PCsyster
» [ Frogram blacks » [ Drives &
» [ Network

» [ Technology objects
» [ External source files
» [Q FLCtags

» [g PLC data types ol » [ Power st

» [ Detectin
» [ Distribut

Manage general station description files S
Installed GSDs GSDs in the project

Source path: CFELI._I\.lDBSU j@

Content of imported path

E File Versicn Language /‘SGEL'J:_\_\ Info

E md38dp2.gsd Default Motyet installed

1N i ]

| Delete H( Inslﬂll)” Cancel |

If the following figure is displayed, the installation is complete. In this case, click Close.

Manage general station description files %

Installation result

1 Message
(] Installation was completed successfully.

g | | Install additional files | =i Close ——
L |
During installation of the GSD file, the PORTAL automatically closes the configuration interface. After
the installation is completed, double-click Devices & networks in the left Start pane to open the

previous configuration interface.
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Project tree

Devices

alle
e
E=

* | ] MDSOOPN
[ ~dd new device

g, Devices & networks =~

(g PLC_1 [CPU 1214C AC/DC_..

k

¢ id Ungrouped devices

b 5§ Security settings

» [gh Common data

b rj]] Documentation settings
¥ r:@ Languages & resources
Online access

Card Reader/USE memory

After the installation, you can choose Hardware catalog > Other field devices > PROFIBUS DP >
General to locate the MD38DP2, which is the same for the STEP7. Expand all the sub-directories as
shown in the following figure.

Options
=
b | Catalog
|c5earch:- |\E|
[ Filter Profile: | <Al [+ ]
> ‘m N 0
» (= HM

] Ix_[. PCsystems
[J I"-_u Drives & starters
[J p_[. Network components
» [ Detecting & Monitoring
» [ Distributed 10
» Ix_[. Power supply & distribution
[J I"-_u Field devices
w1 Other field devices
» [ Additicnal Ethernet devices
» [ PROFINETIO
[J p_[. Drives
» [ Encoders
] Ix_[. Gateways

- | INOVANCE

~ [ TdF
~ [l INOVANCEIPROFIBUS [
~ [ oF
~ [ij MD38DF2

[l mp38DF2 [v]

[>]1s
5|00 BUIUQ E” ——fioje3en asempieq

s:|se_|_.b-\iiir||

sauelqr] & ||

b | Information

3. Start the configuration.
On the Hardware catalog tab, double-click MD38DP2 or drag it to Network view under Devices &
networks. Click Not assigned below the slave name to select the corresponding PROFIBUS
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network. Select the slave, choose Properties > General, and set the slave ID. Note that the setting
must be consistent with that set by the DIP switch on the DP expansion card.

MD500PN » Devices & networks

|5'? Topology view ||5Eh Network view  |[If Device view

% Metwork nn Connections * = J Network overview 4|
[~} :
'ﬂ’ Device
E ¥ 57-1200 station_1
PLC_1 - b CM1243-5
CPU 1214C . » PLCI
¥ GSDdevice_1
Slave_1
PROFIBUS_1
4
L3
Slave_1
MD38DF2 'm| DP-NORM
Mot azsigned
Select master:
FLC_1.CM 1243-5.DF interface
< []i[>] [100% Fl —%— & k[ w
L3
Slave_1
MD38DP2 | op.noRM
Chi1243-5
[ <[ 100% ] —¢— @ (<[ m >

@op@ ”"_i.'.lnfo y"ﬂ Diagnostics |
J " 10 tags " System constants " Texts |

b General subnet: | PROFIBUS_1 [~
| Add new subnet |
General DF parameters
Device-specific parameters m RS E

“
Hexparameter assignment H
ko N Address(:jz:_
Highest address: |126
Transmission speed: | 1.5 Mbps -
(I i >
Click General DP parameters and select DPVO from the DP interrupt mode drop-down list.
—
<[] 100% ] g & <[ m >
|§,Pmperties ”"_i.'.lnfo y"ﬂ Diagnostics
J General " 10 tags ” System constants " Texts |
» General [ G | DP .
PROFIBUS address enera parameters
Device-specific parameters : DP interrupt mode: ‘ DFvO
Hexparameter assignment ol DFV1
vatchdog I oo _____________|
<
tI i s>

Click the Device view tab. Select a suitable PPO type under Hardware catalog. Check the addresses
assigned for each segment. The row marked with a red circle in the following figure indicates the
PKW address. If the selected PPO type has no PKW, the address column is blank.
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|E Topology view m Network view ||T]'|' Device view L Options
i’ = M Device overview PEW
P - [Module Slot  |laddress | Qaddress | Type v | Catalog
Bl Slave_1 o MD3EDP2 l:l@[

’
[

PPO-05_2_2

68..75
76..99

64..71
72.95

] ——— & [¢]

FPOD
PPO-05

@i [ [7] |
» [ Head medule

Il universal module

Il Fro-01

Il rro-02

Il Fro-03

[l rro-04

oo

4. Set PZD mappings.

Click the Network view tab. Click Device-specific parameters to set the mapping for PZD3 to

PZD12. The PZD mapping relationships for the PLC to read data from and write data to the slave

must be set independently. For details, see “11.7.2 Configuring Slaves on the STEP7 (V5.4) by Using
S7-300” on page 210.

MD500PN » Devices & networks

|; Topology view "EE'h Network view  |[[If Device view
% Network ” Connections ctior ﬂ % = 7J Network overview \1_‘_>
1 1§ _Master system: PLC_‘l‘.I‘)‘P—Mastersyslem (1) w B
E ¥ 57-1200 station_1
P CM12435
1 » PLC1
Slave 1 H £ ¥ GSDdevice_1
MD38DF2 m k. Slave_1
Ch 1243-5
<[] 100% = —s— & Fj<]un] >
|§. Properties ||"_i.'.lnfo i) ”ﬂ Diagnostics |
J General " 10 tags ” System constants " Texts |
b General [
ot Device-specific parameters =
General DP parameters
._.__.m??”, FZD3{master>slave): |61440 ‘
Rl At FZD4({master=slave): |61 440 ‘
Wiatchdog W
4 FZD5(master>slave): |61440 |
: FZD&(master=clave): |6144D ‘
nl PZD7(master=slave): |6144D ‘
FZDE(master>clave): |61440 ‘
PZDS%(master=slave): |6144D ‘
FZD10{master=lave): |ﬁ144D ‘
Lel m ]

5. Compile and download the configuration.

If the settings of multiple slaves are the same, select a configured slave, press Ctrl+C, and then press
Ctrl+V. Or right-click the configured slave and use the Copy and Paste function. Connect the new
slave to the network, and then modify its station ID.

After all slaves are configured, save the configurations, and then click the Compile button. After the

compiling is completed successfully, click the Download button.
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T4 Siemens - C:Wsersly0263\Documents\Automation\MD500PN\MD500PN

Project Edit View Insert Online Options Tools Window Help
5F (M saveproject 5 X 22 (2 X 2 (*: 5 MG E R ¥ coonline @ cooffline fp MW x — ] °*
MD500PN » Devices & networks

Devices Compile Dowmload & Topology view |g&

=] % Network ¥ Connections [Hi connecion [<] £} Relations X 42 __| @3
I Master system: PLC_1.DP-Mastersystem |
~ | ] MDS00PN

B Add new device

PLC1
CPU 1214C

mhcf -
» 14 Ungrouped devices

» 5§ securitysettings |
» [§§ common data

» [5] Documentstion setti...

P-Mastersystem (1)

» [@ Languages & resource!

On the displayed interface, set the interface for communication between the PC and PLC as required.
In this example, configure the local network port and then click Start search to search for the PLC.

Extended download to device X

Configured access nodes of "PLC_1"

Device Device type Slot Interface type  Address Subnet
PLC_1 CPU1214CACID.. 1X1 PNIIE 192.168.0.1
CM1243-5 CM 12435 101 X1 PROFIBUS 1 PROFIBUS_1
Type ofthe PGIPC interface:  [JL_PNIIE =]
PGIFCinterface: |l Intel(R) Ethernet Connection (3) 1218-LI [~ © =]

Connection to

subner:  [Directatslot’1 X ~1®

\ [-]®
Selecttarget device: Show all compatible devices [+]
Device Device type Interface type Address Target device
E - - PHIE Access address -
Flash LED
arceearch—
(Sarsearch
Online status information: [ Display only error messages

If no accessible device is found, the connection between the PC and PLC is faulty. Rectify the fault
first. If the STEPT is used for downloading through the Ethernet and then the PORTAL is used for
downloading on the same PC, the problem also occurs. In this case, restart the PC or change the PG/
PC interface to a non-Ethernet interface in STEPT.

Online status information: ("] pisplay enly error messages
1. Found accessible device pnic

€3 Scan completed. 0 compatible devices of 1 accessible devices found.

€3 Scanning and information retrieval completed. 1 problem found.

<] ]

If the connection is normal, the Load button is available. You can click Load to download the
configuration to the PLC as instructed.
11.7.4 Performing Cyclic Read/Write Operations on the AC Drive Slave

In this example, the PLC is S7 315-2PN/DP, and the following figure shows the address assignment.

:I:l (3]  MD38DPZ

3. IF I0 ... | Order Wumber / Designation I add .. | @ Addrezs | Comment
1 4K FPO-02 S1Z...519 |512...519
2 A5 - PPR02 G50 531|580, 831
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1. Directly use the MOVE command to enable the AC drive to run in the forward direction at the target
frequency of 30 Hz (F0-02 = 2, F0-03 = 9), as shown in the following figure.

1

EN

IN

MOVE
ENO

MOVE

EN ENO

OuT

—PEWa20

G000 —

IN 00T PaWe2z

Other data is written in a similar way. The read data can also be transmitted from the PIW register to

the common Q, I, L, M, or D register using the MOVE command for parsing.

2. Use SFC14 and SFC15.

SFC14
Read Consiztent
Data of a Standard
DF Slawve
“DPRD_DAT®
EN EN
W# 154208 LADDER FET_Wil  —aWo
P#DEL3S.
DEX 0.0
FECORED | -BYIE 12

LADDR: Starting address configured in the | block of the module, which must be in hexadecimal
format.

RET_VAL: Return value. If an error occurs during function activation, the return value contains an
error code. If no error occurs, 0 is returned.

RECORD: Target area of the read user data. Its length must be consistent with the length of the
module configuration selected in STEP 7. Only the byte data type is allowed.

SFC15
Vrite Conziztent
Data to a Standard
IF Slawve
“DEWE_DAT®
EN EH0

W#16#208 qLADDE EET_VAL QW2
P#DE13.
DBX 12.0

BYTE 12

FRECORD

LADDR: Starting address configured in the Q block of the module, which must be in hexadecimal
format.

RET_VAL: Return value. If an error occurs during function activation, the return value contains an
error code. If no error occurs, 0 is returned.

RECORD: Source area of the user data to be written. Its length must be consistent with the length
of the module configuration selected in STEP 7. Only the byte data type is allowed.

For both SFC14 and SFC15, the addresses must be in hexadecimal format of the | and Q starting
addresses (in this example, the address is 520, which is 0x208 in hexadecimal format). The length of
RECORD must be consistent with the byte length of the PPO type PZD (in this example, PPO2 is
used, which includes six PZDs, that is, a total of 12 bytes).
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11.7.5 Performing Aperiodic Read/Write Operations on the AC Drive Slave

To perform aperiodic read and write operations on the AC drive PROFIBUS DP slave, Siemen's system
function modules SFB52 (for reading) and SFB53 (for writing) are required. Create an organization
block in the program, and add relevant function blocks and programs in the organization block.

DE1
SFES2
Read a Procezs
Data Record
“RDREC”
EN EHNO

M. 0 4EEQ VALID MO 1
D4 16#E 200 {ID BUSY Mo, 2
O INDEX EFROE MO 3

2 MLEN STATOS QDo

W5 | EECORD LEN |-qwd

M. 3 MOYE
— —EN  ENO

DO —IN 0T QD&

After M0.0 is set, the function block reads F0-02 (Index 0 has been set to F0-02) of the AC drive No. 3
and saves it in QW6. 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.

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 hexadecimal value, and set bit 15 of the value to 1. For example, after Q512
is converted to the hexadecimal value H200, and bit 15 is set to 1, H8200 is obtained.

:I:l (3)  MD3BDE2

Booo DF ID ... | Order Humber / Designation I Add .. | Q Address | Comment
1 AR FPO-0Z2 S1z...519 [512...519
2 SAF ——> PPO-02 580, .. 531|520 537

e INDEX: It is an index number ranging from 0 to 5. You can define the index mapping address of a
slave as required.

e MLEN: It indicates the maximum length of the data to be obtained. For MD38DP2, this field must be
setto 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.

e VALID: New data record received and valid.

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

e ERROR: Error flag. When the value is ON, an error occurs.

e STATUS: Block status or error information

e LEN: Length of the obtained data record
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During the invocation, you can use user-defined parameters or use some or all default parameters.

DE1

SFB52
Eead a Process

DEL

SFB52
Read a Process
Data Record

Data Record “RDREC”
“RIREC” EN ENO
—— EN ENG

DE1. DBE0. 0 {REQ DB1. DBX10.

VALID [0

—REQ VALID |- DB1.DBD2 1D

DB1. DBX10.

1D BUSY DB1. DBVS —| INDEX BUST |1
ez ERROE DB1. DEVE —|MLEN DB1. DBX10.

ERROR [-2

QWS —|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 set customized or default parameters for corresponding blocks
as required.

Aperiodic write operations are performed in a similar way as aperiodic read operations. The RECORD
field stores data to be written, as shown in the following figure.

DE2
SFBS3
Write a Process
Data Eecord
“WREEC™
EN ENO
M1.0 —EEQ DONE M1.1
DWR1G#8200 - ID BUSY |M1.2
0 —INDEX EERFOE |-M1.3
2 —LEN STATUS QD102
QW10 —RECORD

Note that before running an organization block, you need to download data blocks (above the function
block, DB1 and DB2 in this example) to the PLC. Otherwise, an error indicating that the DB blocks are
not loaded will be reported.

SFB53 is used to perform operations on the EEPROM. Therefore, the program is required to invoke
relevant operations when required and disable relevant operations in time. As shown in the following
figure, after the write operation is complete (M1.1 is set to 1), the program is invoked to reset M1.0.

M1.0
(R—

When SFB52 and SFB53 are executed once, relevant blocks need to be invoked for multiple times.
Therefore, do not invoke them when single execution is required.
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11.7.6  Diagnosis

You can use SFC13 in the program to obtain specific diagnosis information of each slave, as shown in
the following figure.

SFC13
Fead Diasnostic
Data of a DP Slave

“DENEM_DG”
EN EHND
MZ.0 4REQ EET_WVAL Qw200
W#16# 3FF JLADDE F#Q 100.0

RECOED —ETTE 2

BUOST 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.

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 P — Cox

General lParameter Assignment ]

Module

Order mumber: GSD file (type file): MD3ISDPZ. GSD
Family: General

IF slawe type: MD3EDR2

Designation: |MD38DP2

Addresses Fode/Master System

Diagnestic PROFIRUS. . . 3

|DP master syztem (1)

SYWC/FREEZE Capabilities
N o [v Watchdog

Comment :

Cancel | Help |

4

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. The nine bytes are defined as follows:
Bytes 0 to 2: Station status

Byte 3: Master number

Byte 4: Supplier ID (high-order byte)

Byte 5: Supplier ID (low-order byte)

Byte 6: Dedicated device diagnosis length (fixed to 3)

Byte 7: Dedicated device diagnosis (high-order byte)
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Byte 8: Dedicated device diagnosis (low-order byte)

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

Device-specific diagnosis provides relevant AC drive fault information, which is consistent with the

value of U0-62. When the communication between the DP expansion card and AC drive is

interrupted, 0x34 is returned.

11.8

Troubleshooting

The following table describes the faults that may occur during use of the DP expansion card and the AC

drive.

Description

Solution

After the AC drive is powered on, only the
power indicator (D4) is on, indicating that
communication between the DP expansion
card and the AC drive is not established.

1. Check whether F0-28 is set to 1.

2. Check the AC drive type. This user guide only describes the usage
when the MD520 is used together with the DP expansion card. For
other AC drive types, contact the technical engineers to obtain the
correct user guide.

3. Check whether the AC drive software version supports the DP
expansion card.

After the AC drive is powered on, the power
indicator (D4) is on and the AC drive
communication indicator (D2) blinks.

Set the station number correctly (within the range of 1 to 125). Note
that digit 8 of the DIP switch is the least significant bit of the
address.

The connection
fails after the
configuration is
downloaded.

After the configuration
is downloaded,
indicators D2 and D4 on
the DP expansion card
are steady on whereas
the yellow indicator D3
is off.

1. Check that the cable is properly connected.

2. Check the DIP switch on the DP interface. The DIP switch on the
DP interface at both ends of the network must be set to ON, and the
DIP switch on other DP interfaces must be set to OFF.

3. If the AC drive is connected at the end, check that the
communication cable is connected to the DP IN interface. If the
communication cable is connected to the DP OUT interface, the
network cannot be connected when the DIP switch on the DP
interface is set to ON.

4. Check that the station number settings on the DP expansion card
are consistent with the configuration. Digit 8 of the DIP switch is the
least significant bit of the address.

5. Check that the GSD file used in the configuration is correct.

After the configuration
is downloaded,
indicators D2 and D4 on
the DP expansion card
are steady on while the
yellow indicator D3
blinks slowly at the
frequency of about 1 Hz
to 2 Hz.

1. Check that the GSD file used is correct.

2. Check whether the PZD mapping relations are set correctly.
Device-specific parameters in STEP 7 and TIA PORTAL must be set
in the decimal format. Therefore, the parameters must be
converted to decimal values. For example, the decimal value of FC-
11is 64523 (0XFCOB in hexadecimal format). If a parameter in the
hexadecimal format instead of the decimal format is entered, the
connection fails. Note that addresses using Modbus (such as H2000
and H8000) are unavailable for PZD mapping.

After the configuration
is downloaded, the
yellow indicator D3 on
the DP expansion card
blinks quickly.

The PLC is not in the running status. Check the PLC status and
locate the fault cause (possibly because the OB block does not
exist).
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Description

Solution

No data can be written/

Check whether the operation address is correct. No matter whether
the PPO type used contains the PKW zone, the read/write operation
address always locates in the second row (that is, the last row). If
the | address and Q address in the last row of the station are both
520 to 531 (note that the | and Q addresses may start from different
numbers), the PZD1 data written into the AC drive is stored in

read. QWS520, the PZD2 data written into the AC drive is stored QW522,

and so on. If the PLC is S7-300 and S7-400, PQW is used. If SFC15 is
used, check whether RET_VAL of the SFC15 block is 0. If not, an

After the invocation error exists. Eliminate this error first and invoke the

connection is block again. For details, see section "Performing Periodic Read/

successful, all Write Operations on the AC Drive Slave".

indicators on the Check whether F0-02 and F0-03 are set to 2 and 9, respectively.

PLC are on in PZD3 or subsequent Check whether the command reference is in the range of 1 to 7 (not

data can be written, but
PZD1 or PZD2 cannot be
written/read.

green, but data
cannot be written
into or read from
the AC drive.

bit) or frequency reference is in the range of -F0-10 to +FO0-10. If not,
the write operation fails. Check whether FE-00 and FE-01 are U3-17
and U3-16, respectively. If not, manually correct the parameter
values or restore to factory settings.

PZD1 and PZD2 can be
written/read, while
PZD3 or subsequent
data cannot be written/
read.

Check whether the PPO type supports the relevant PZD. Check
whether device-specific parameters are set correctly.

Check the logic relations. Check whether the same PZD is assigned
with values for multiple times in a certain logic relation (check
whether the value given by the PLC is correct under the logic
relation in the monitoring table of the PLC).

After communication is established, the AC
drive reports E164.1, which cannot be
cleared. However, the indicator on the DP
expansion card and the BF indicator on the
PLC are normal.

Check whether the high-order 8 bits of the PZD1 data (QW data)
written into the AC drive are 0 in the PLC program. If not, change
them to 0. The PZD1 command in this user guide refers to values
instead of bits.

After communication is established, the
communication is normal when the AC
drive is not running. However, when one or
more AC drives are running, they are
disconnected randomly.

1. Disconnect the power supply. Use a multimeter to measure the
Al1/B1 resistance of the DP slave station interface at the farthest
end. The correct resistance should be 100+20 Q.

2. Check that the cable shields are connected together and the
shields are in contact with the sheet metal in the DP interface. The
shields are not required to connect with other GND terminals.

After the connection is established, the AC
drive reports a fault. After the PLC
configuration is changed and downloaded
again or after the AC drive alone is powered
on again, the faulty slave still cannot
connect to the network.

The DP expansion card supports only the interruption mode DPVO.
If the interruption mode is set to DPV1, when a slave is faulty, the
PLC master may disable the DP connection channel of the slave or
disable all the PLC communication (which usually occurs on the S7-
1200). When such a symptom occurs, change the DP interruption
mode (which is DPVO by default in STEP 7 and DPV1 by default in
PORTAL) of the slave to DPVO under General DP parameters. Then,
compile and download the configuration, and power on the PLC
again.
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Indicator status of the DP expansion card and troubleshooting

Table 11-2
Indicatorhote Fault Status Description Solution
The DP expansion card is not i
Red (D4) off Xpansi I Check that the DP card‘ls securely
powered on. connected to the AC drive.
The connection between the | Check that F0-28 is set to 1 and the
Green (D2) off DP expansion card and the AC | DP expansion card is securely
drive fails. connected to the AC drive.
s Check that the PROFIBUS DP
Blinking at the . . . .
Green (D2) . Station No. setting error station number is set to a value
requency of 1 Hz
from 1 to 125.
Blinking at the ) . -
Yellow (D3) . Configuration error Check that the GSD file is correct.
requency of 1 Hz
Check that all parameter
Blinking at the i ice- ifi
Yellow (D3) g Parameter error addresses in Device-specific
frequency of 2 Hz parameters are supported by the
AC drive.
Blinking at the . .
Yellow (D3) The master is not running. Check the master state.
frequency of 5 Hz
The connection between the | Check that the slave address is
Yellow (D3) Off DP expansion card and the correct and the PROFIBUS cable is
PROFIBUS master fails. connected properly.
Note

Note 1: For some products, the indicator color and the terminal indication may not match. In this case, the terminal
indication prevails. The indicators are D2, D3, and D4 from left to right. See “Figure 11-3” on page 198.

Troubleshooting for GSD installation failure

e Problem 1: The GSD file cannot be installed or updated when STEP 7 is used, as shown in the

following figure.

s

Install GSD Files

P

Install G5D Files:

from the directory

=l

|E: 'moas0

Browse ...

Install GSD File (13:4343)

hn update is presently not posszible. In one
or more STEF T applications at least ene GSD
file or type file iz being referenced

Install | Show Log | Select 411 | Deselect A11 |

Close

Help

Possible cause: The current hardware configuration interface is opened and the GSD file is being

used by other components.
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Solution: Close the current configuration interface by clicking the Close button (marked with a red
circle in the following figure). Then, install or update the GSD file and open the configuration
interface again.

B HW Config - [SIMATIC 300(1) (Configuration) - Project] oo ks
@0 Station Edit Insert PLC View Options Window Help BER)
DSB8 & & he da BDE e
e
F=YOR ;
= atla
: sy o Ll
2 CPU 315-2 PN/DP Profil  [Standard ha
5 [l serror PROFIBUS (1): DP master systen (1) T
=2 LT PROFIBUS-PA
£z P R [[§ Fort 1 PROFLHET 10
L2 P2 R | Fort 2 i STUATIC 300
g STUATIE 400
2 STUATIC FC Bazed Control
: STUATIE B Station
T
8
g
10
)
« m '
=] ) mossorz
s /@ o | Brdsr Fmber / Dasignation | I Add.. | Address | Conment |
T oaa [FFo-0z [5iz__s19 foiz._s1s | B
2] e |- pro-02 | -~
Press F1 to get Help. [ [Chg

e Problem 2: The file cannot be interpreted.
Install GSD Files - u

Install GED Files:

Ifrom the directory LI

|E: \MD380 Browse ... |

Release

The file 'MD3SDFZ (1). G5 camnot be interpreted.

Install | Show Log Select A11 Deselect A11

Possible cause: During the GSD file transmission, the file name is changed manually or by the
transmission tool. In this case, the file name fails to meet the PROFIBUS requirements.

Solution: Change the GSD file name to MD38DP2.GSD.

e Problem 3: The file contains syntax errors.

Install GSD Files . | R |
Install G50 Files: Ifrom the directory ;I
|E: 'mD380 Browse ... |

File Eeleaze | Verszion | Languages

The file *MD3SDFZ. GSD° contains syntax errors.

Install | Show Log Select 411 Deselect A11
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Possible cause: The GSD file is modified.
Solution: Use a correct GSD file.

Other cases

Some versions of STEP 7 and PORTAL do not support a path that contains Chinese characters for
installing the GSD file. In this case, store the GSD file in a path that does not contain Chinese
characters.
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12

12.1

12.2

Ethernet/IP Communication (MD500-EN1)

Introduction

As an EtherNet/IP fieldbus adapter that complies with international EtherNet/IP bus standards, the
MD520 series EtherNet/IP communication expansion card (MD500-EN1 card for short) 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.

This user guide is applicable to the MD500-EN1 card with the software version of 1.00 or later. You can
query the version by viewing the parameter U0-67 of the AC drive after the card is installed and the
drive is powered on. The corresponding EDS file is MD500P_EIP_V1.00.eds.

Installation

The MD500-EN1 card is embedded in the MD520 series AC drive. Before installation, cut off the power
supply of the AC drive and wait at least 10 minutes until the charging indicator of the AC drive becomes
off. Then, insert the MD500-EN1 card into the AC drive and fasten the screws to prevent the signal
socket between boards from being damaged by external signal cable tension. The following figure
describes the installation of the card.

Figure 12-1 MD500-EN1 card installation

Note that the ground terminals of both the MD500-EN1 card and AC drive must be connected properly,
as shown in “Figure 12-2 Connecting ground terminals of the MD500-EN1 card and AC drive” on page
231.
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INOVANGE]

RIS = L
A==

Figure 12-2 Connecting ground terminals of the MD500-EN1 card and AC drive

12.3 Interface Description

Terminal layout

“Table 12-1" on page 231 shows the hardware layout of the MD500-EN1 card. The pin header J7 on the
back of the MD500-EN1 card is used to connect the drive. The MD500-EN1 card provides two Ethernet
ports J4 and J6 to enable the card to communicate with the EtherNet/IP master (or other slaves). For
details about the hardware, see “Table 12-1" on page 231.

C CID}
D4 [ 7
DT[]

D13[]
0000000000 T
J4 Jo ||

Figure 12-3 MD500-EN1 card terminal layout

Interface description
Table 12-1 Descriptions of MD500-EN1 card terminals

Terminal Mark Terminal Name Description
J7 Pin header It is used to connect the AC drive.
Ja The ports are standard Ethernet RJ45 ports

and are direction-insensitive. The MD500-EN1
card uses the ports to communicate with the
Network port EtherNet/IP master (or other slaves). The pin

J6 definition is consistent with the standard
Ethernet pin definition. The crossed or straight
cables are supported.

n EMC grounding terminal It is used to connect the EMC grounding

terminal of the AC drive.
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Terminal Mark Terminal Name Description
It is used to indicate the status of the power
supply.
D13 Power supply indicator (green) On: Normal

OFF: Abnormal. Check whether the card is
installed properly.

Status indicator of communication with

b1 the AC drive (green)

Ethernet/IP master running indicator For details, see “Table 12-2 Indicators of the
D4 & MD500-EN1 card” on page 232.

(green)
D7 Ethernet/IP master fault indicator (red)

ACaution

o After the MD500-EN1 card is installed, J2 is on the left and J3 is on the right when you face the RJ45 interface. J2
and J3 are direction-insensitive. You can connect either one to the PLC.

o Itisrecommended to use shielded Cat 5e twisted pair cables to ensure stable operation.

Status indicators
Table 12-2 Indicators of the MD500-EN1 card

Indicator Status Solution
D1 (green): steady on Normal None
A -
D1 (green): off t?normal communlcat|on Check that FD-00 is set to 9 and FD-01 is set to 3.
with the AC drive
D4 : off; D7 (red):
(green): off; DT (red) System fault See the following AC drive fault codes and solutions.
steady on
D4 (green): off: D7 (red): Waiting for obtaining IP The D.I-.ICP function is enabk.ed, and the expansmn card
blinking address is waiting for IP address assignment by using the
BOOTP or DHCP.
D4 (green): blinking; D7 Connection disconnected | Check whether the network cable is disconnected and
(red): blinking or timed out whether the master is running.
D4 (green): blinking; D7 Waiting for connectingto | Check whether the network cable is properly connected
(red): off the master and whether the master is running.
D4 (green): steady on; D7
Normal None
(red): off

12.4 Networking Topology

EtherNet/IP supports a variety of topologies, including bus, star, and tree topologies. Diversified
networking modes can be implemented by using switches.

EtherNet/IP MD500-EN1 MD500-EN1 MD500-EN1
Master Slave 1 Slave 2 Slave N

I [ [ I
Figure 12-4 Bus topology
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12.5

EtherNet/IP
Master

—

Network switch

pi[P2[P3] ... W
L1 |

MD500-EN1 MD500-EN1 MD500-EN1
Slave 1 Slave 2 Slave N

P1| P2 P1| P2 P1| P2

] ] ]

Figure 12-5 Star topology

Device Level Ring Protocol

The device level ring (DLR) protocol is the second layer protocol of the OSI. It is mainly used for
EtherNet/IP devices with multiple Ethernet ports and embedded switch technologies. The DLR
protocol provides quick network fault detection and re-configuration functions, and provides
configuration and diagnostic interfaces (DLR Object) for EtherNet/IP devices. When the DLR protocol is
used, at least one ring network manager exists in the network topology.

The MD500-EN1 card acts as the node of the DLR-based beacon frame in the ring network. When the
MD500-EN1 card detects a ring network topology fault or detects that the ring network topology
recovers, the switchover between the ring network and the linear network can be completed within 1
ms.

To use the DLR protocol for networking, do the following:

1. Connect the MD500-EN1 card and EtherNet/IP master to form a linear network.
2. Enable the ring network manager function of the EtherNet/IP master.
3. Connect the MD500-EN1 card and EtherNet/IP master to form a ring topology.

Note the following:

1. The MD500-EN1 card with the version V1.12 or later supports the DLR protocol. Therefore, ensure
that the software version of the MD500-EN1 card is V1.12 or later.

2. When networking by the DLR protocol, enable or keep the ring network manager function of the
EtherNet/IP master station enabled before connecting to the ring network. If the ring network
manager function of the EtherNet/IP master is enabled after the ring network is formed, the network
link may be fully loaded and communication faults may occur.

3. When the MD500-EN1 card is used for ring networking, non-DLR devices that meet the following
conditions are allowed for networking:

e Non-DLR devices that disable unicast MAC address learning or do not use MAC address learning
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12.6

12.6.1

12.6.2

4.

Non-DLR devices that disable the multicast MAC address filtering function of the networking port

e Non-DLR devices that support receiving 802.1 Q Ethernet frame and retaining the VLAN field
e Non-DLR devices that forward VLAN fields according to the priority to prevent ring network

performance from being affected

When the switch is used for networking, the DLR switch is preferred. Using a non-DLR switch may
result in the loss of unicast frames for a period of time after the loop fails or recovers until the MAC
learning table of the switch is re-established. To avoid this, non-DLR switches that meet the

following conditions can be used:

e The static unicast MAC address is configured.

e Unicast MAC learning is disabled for the switch.

e The non-DLR switch is connected to a multi-port DLR device (such as a 3-port DLR switch), and
the multi-port DLR device is connected to the ring network.

Communication Protocol

1/O Messages

The MMD500-EN1 expansion card supports 24 /0 messages for data transmission, of which 12
messages are sent from the master to slave and 12 messages are sent from the slave to the master.

The 1/0 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 settings of AC drive control commands and target frequencies

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

Real-time exchange of function parameters and monitoring parameters between the AC drive and
EtherNet/IP master

The /O message data is used for periodic data exchange between the master and the AC drive, as

described in the following table.

I/O Messages (0O->T) Sent by Master

Real-time modification of AC drive

AC drive command AC drive target frequency function parameters

Output I/0 Messages|0] Output I/0 Messages[1] Output I/0 messages 2 to 11

I/0 messages (T->0) Returned by AC Drive

Real-time reading of AC drive

AC drive state AC drive running frequency function parameters

Input I/O Messages[0] Input I/O Messages[1] Input I/O messages 2 to 11

Data Sent by the Master

The following table describes the data sent by the master.
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I/O Message Data Sent by the Master

I/0 Messages 0

AC drive command word (command
source set to communication)

00: Stop according to the stop mode
defined by F6-10; 01: Run in forward
direction; 02: Run in reverse direction; 03:
Jog in forward direction;

04: Jog in reverse direction; 05: Coast to
stop; 06: Stop according to the stop
mode defined by F6-10; 07: Reset upon
fault

It indicates the AC drive target frequency (frequency source set to communication),
which ranges from the 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 target frequency exceeds this range, the AC drive
runs at the frequency upper limit.

I/O Messages 1

Function parameter values (group F and group A) are modified in real time, which
are not written into the EEPROM. FE-02 to FE-11 correspond to I/O Messages 2 to I/O
Messages 11. For details about the configuration, see the I/0 message data
configuration.

I/O Messages 2 to I/0 Messages 11

12.6.3 Data Returned by the AC drive

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

I/O Message Data Returned by the AC Drive

It indicates the AC drive state, which is described as follows by
bit:
Bit 0: 0: Stopped; 1: Running

Bit 1: 0: Running in forward direction; 1: Running in reverse
I/0 Messages 0 direction

Bit 2: 0: Not faulty; 1: Faulty

Bit 3: 0: Running frequency not reached; 1: Running frequency
reached Bit 4 to bit 7: Reserved

Bit 8 to bit 15: AC drive fault code

It indicates the AC drive running frequency (unit: 0.01 Hz). The
current AC drive running frequency is returned as 16-bit signed
data.

I/0 Messages 1

Function parameter values (group F and group A) and
monitoring parameter values (group U) are read in real time.
FE-22 to FE-31 correspond to I/O Messages 2 to |/O Messages
11. For details about the configuration, see the I/O message
data configuration.

I/O Messages 2 to 1/0 Messages 11

12.7 Related parameters

12.7.1 Communication Card Type Setting

After powering on the AC drive, set F0-28 to 1 to enable communication between the MD500-EN1 card
and the AC drive.
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Communication

3: User-defined

Param | Parame Value Range Value Description

eter | ter Name
Code

F0-28 | Commu- | 0: Modbus 1 This parameter is used to select a communication protocol.
nication | protocol 0: Modbus protocol
protocol . .

L Expanstlon. The Modbus protocol is used.

communication

protocol 1: Expansion communication protocol

2: Inobus PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, and EtherNet/

protocol IP protocols can be used. No setting is required for CANlink

(through because it is always valid.

EtherCAT card) 2: Inobus protocol (through EtherCAT card)
When this parameter is set to 2, the Inobus communication
protocol is used. The AC drive version must be F7-10 = U60.07/F7-
11=U61.07/F7-15 = 000.00/F7-16 = 000.00 or later.

FO-02 | Operation | 0: Operating 2 This parameter is used to select the input channel of the AC drive
command | panel control commands, such as run, stop, forward run, reverse run
source_z 1: Terminal and jog operation.
selection 2. 0: Operating panel

The RUN/STOP key on the operating panel can be used to start
or stop the drive. This mode is suitable for initial commissioning.

1: Terminal

Operation commands are input using the DI of the AC drive. The
DI can be assigned with different functions such as start/stop,
forward/reverse run, jog, two-wire/three-wire mode, and multi-
reference. This mode is suitable for most applications.

2: Communication

Operation commands are input through remote communication.
The AC drive must be equipped with a communication card to
communicate with the host controller. This mode is suitable for
remote control or centralized control on multiple equipment.

3: User-defined

The command source is defined by the user as needed for
expansion.
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Param | Parame Value Range Value Description
eter | ter Name
Code
F0-03 | Main 0: Digital setting |9 This parameter is used to set the source of the main frequency X
frequency | (non-retentive as below.
sourcm_e X | upon power 0: Digital setting (non-retentive upon power failure)
selection | failure)

1: Digital setting
(retentive upon
power failure)

2: All
3:AI2
4: AI3

5: Pulse
reference (DI5)

6: Multi-
reference

7: Simple PLC
8: PID

9:
Communication

Others: F
connector

The initial value of the frequency reference is the value of F0-08
(Preset frequency). The frequency can be changed by using the
A and V¥ keys on the operating panel or the multi-functional
input terminal functioning as the UP/DOWN key. When the AC
drive is powered on again after a power failure, the frequency
reference is restored to the value of F0-08.

1: Digital setting (retentive upon power failure)

The initial value of the frequency reference is the value of F0-08
(Preset frequency). The frequency can be changed by using the
A and V¥ keys on the operating panel or the multi-functional
input terminal functioning as the UP/DOWN key. When the AC
drive is powered on again after a power failure, the frequency
reference is the same as that at the moment of the last power
failure. Modifications made by using keys A and ¥ keys on the
operating panel or the multi-functional input terminal
functioning as the UP and DOWN key remain effective.

2: All

The frequency reference is input through All, which inputs
voltage signals. The frequency is calculated according to the Al
curve, which is set by parameters in group F4.

3:AI2

The frequency reference is input through Al2, which inputs
current or voltage signals. The frequency is calculated according
to the Al curve, which is set by parameters in group F4.

4: AI3

The frequency reference is input through AI3, which inputs
voltage signals. The frequency is calculated according to the Al
curve, which is set by parameters in group F4.

5: Pulse reference (DI5)

The frequency reference is set by using the pulse frequency input
through DI5. The frequency is calculated (F4-28 to F4-31)
according to the relationship curve between the pulse frequency
and the frequency reference.

6: Multi-reference

When the parameter is set to 6, combinations of different DI
states correspond to different frequency references. The four
multi-reference terminals (assigned with functions 12 to 15) can
provide 16 states, corresponding to 16 frequencies (set by FC-00
to FC-15).
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Param | Parame Value Range Value Description
eter | ter Name

Code

Con- Contin- Continued Con- Continued

tinued | ued tinued 7: Simple PLC

Simple PLC is a multi-reference used to control the running time
and acceleration/deceleration time. Parameters FC-00 to FC-15
are used to set the values of each frequency. FC-18 to FC-49 are
used to set the running time and acceleration and deceleration
time of each frequency. Up to 16 frequencies can be set.

8:PID

PID is selected as the frequency source. As a general process
control method, PID control is a closed-loop mechanism in which
each controlled variable is stabilized at the target level. This is
implemented through proportional, integral, and differential
calculation of the difference between the feedback signal and
the target signal of the controlled variable and through
adjustment of the AC drive output frequency. PID control is
generally used in closed-loop control scenarios, such as constant
pressure closed-loop control and constant tension closed-loop
control. Set PID-related parameters in group FA.

9: Communication

The frequency is set through communication. This mode is
applicable to applications requiring remote control or
centralized control of multiple devices. In this mode, you can
input the frequency through remote communication (address
0x7310). In this case, the AC drive must be installed with a
communication card for communicating with the host controller.

Others: F connector

This parameter is set to the number of a floating connector. In
this case, the value of the connector is read as an auxiliary
frequency reference. This mode is used for expansion besides the
common sources.

12.7.2  IP Address Setting of MD500-EN1 Card
The following table describes parameters of the AC drive communication card.
Parameter Code Parameter Name Value Range Description

This parameter sets whether

to enable the DHCP function

0: Disable of the EtherNet/IP expansion

FD-37 DHCP selection ' card. After the DHCP function
1: Enable

is enabled, the following IP
address configuration
parameters are invalid.

FD-38 to FD-41

Expansion card IP address

These parameters define the
IP address of the EtherNet/IP
expansion card.

0-255
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Parameter Code Parameter Name Value Range Description

These parameters define the

FD-42 to FD-45 Expansion card subnet mask | 0-255 subnet mask of the EtherNet/

IP expansion card.

FD-46 to FD-49

These parameters define the
0-255 gateway address of the
EtherNet/IP expansion card.

Expansion card gateway IP
address

The IP address can be a static one or dynamic one assigned by DHCP function. The IP address type is
selected by FD-37. The static IP address is set by FD-37 to FD-49. For example, if the static IP address is
192.168.0.6, the subnet mask is 255.255.255.0, and the gateway IP address is 192.168.0.1, set
parameters as follows:

Parameter Code Parameter Name Value
FD-37 DHCP selection 0
FD-38 Highest order byte of the IP address 192
£D-39 Second highest order byte of the IP 168
address
FD-40 Third highest order byte of the IP address | 0
FD-41 Lowest order byte of the IP address 6
FD-42 Highest order byte of the subnet mask 255
FD-43 Second highest order byte of the subnet 255
mask
ED-44 Third highest order byte of the subnet 255
mask
FD-45 Lowest order byte of the subnet mask 0
FD-46 Highest order byte of the gateway IP 192
address
Second highest order byte of the
FD-47 168
gateway IP address
FD-48 Third highest order byte of the gateway 0
IP address
ED-49 Lowest order byte of the gateway IP 1
address

When using the DHCP or Bootstrap Protocol (BOOTP) function, you can obtain the MAC address of the
expansion card by checking the label on the card, or viewing the related parameter of the AC drive. For
details, see section 3.1.3.

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 D7 becomes steady on,
and bit 2 of FD-58 changes to 1.

There are three IP address conflict situations, as described in the following table.

-239-




Ethernet/IP Communication (MD500-EN1)

No. Scenario Symptom Solution
The device that is powered on
Both devices support IP first retains the IP address and
) address conflict detection. continues to operate, while
The two devices are powered | the device that is powered on
on at different time. later enters the IP address
conflict mode.
Both devices support IP
, address conflict detection. B;)(tjh deviceslean de}:ect P
The two devices are powered :imer'ess conflictat the same Check the IP address conflict
on almost at the same time. and modify the duplicate IP
No matter which device is address.
powered on first, the device
that does not support IP
One device supports IP address conflict detection will
3 address conflict detection be assigned with the IP
while the other does not. address, while the device that
supports IP address conflict
detection will detect IP
address conflict.
Note
« The expansion card implements active conflict detection upon power-on and DHCP IP address assignment, and
it implements passive detection at other times. If the same dynamic (static) IP address is separately assigned to
two devices, which are then connected to a network, neither of the two expansion cards will report an IP address
conflict.
« [|P address assignment by using the DHCP function will fail if an assignment conflict occurs during the process.
12.7.3  Parameters Related to AC Drive Communication Card
Parameter . .
Parameter Name Unit Description
Code
High-order byte of Displays the high-order byte of the MAC address of the Ethernet
Fb-61 MAC address expansion card (EtherNet/IP, Modbus TCP).
Middle-order byte of Displays the middle-order byte of the MAC address of the Ethernet
FD-62 MAC address expansion card (EtherNet/IP, Modbus TCP).
Low-order byte of Displays the low-order byte of the MAC address of the Ethernet expansion
FD-63 MAC address card (EtherNet/IP, Modbus TCP).
Ethernet expansion Displays the error code of the Ethernet expansion card (EtherNet/IP,
FD-58
card error code Modbus TCP).
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12.7.4 Communication Control Parameters
Parame Parameter Name Value Range Decimal Address
ter Code
U3-16 Frequency set through -320.00 Hz to 320.00 Hz 29456
communication
us-17 Communication setting 0001: Forward run 0005: Coast to stop 29457
contro| word 0002: Reverse run 0006: Decelerate to stop
0003: Forward jog 0007: Reset upon fault
0004: Reverse jog
U3-18 DO state (terminal function | Bit 0: DO1 output control Bit 5: VDO1 29458
defined by parametersin | git 1. o) output control | Bit 6: VDO2
group F5: communication ] .
control) Bit 2: Relay 1 output Bit 7: VDO3
control Bit 8: VDO4
Bit 3: Relay 2 output Bit 9: VDO5
control
Bit 4: FMR output control
U3-19 AO1 output (terminal 0 to 32767 29459
function defined by
parameters in group F5:
communication control)
U3-20 AO2 output (terminal 0to 32767 29460
function defined by
parameters in group F5:
communication control)
u3-21 HDO output (terminal 0 to 32767 29461
function defined by
parameters in group F5:
communication control)
U3-22 Communication card error | 0 to 65535 29462
state
Us-23 Speed set through -32000 rpm to 32000 rpm 29463
communication
When the MD500-EN1 card is used, the written 1/0 Messages0 and 1/0 Messagesl are mapped to U3-17
and U3-16 respectively by default. If a command or frequency fails to be written into the AC drive while
I/O Messages?2 to 1/0 Messages11 can be written and F0-02 and F0-03 are set to 2 and 9 respectively,
check whether FE-00 and FE-01 are U3-17 and U3-16 respectively. If not, manually correct the
parameter values.
12.7.5 Communication Monitoring Parameters

Table 12-3 Communication monitoring parameters

Parameter Code Parameter Name Min. unit Decimal Address
U0-00 Operating frequency 0.01 Hz 28672
uo-01 Frequency reference 0.01Hz 28673
u0-02 Bus voltage 0.1V 28674
u0-03 Output voltage 1v 28675
U0-04 Output current 0.1A 28676
U0-05 Output power 0.1 kw 28677
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Parameter Code Parameter Name Min. unit Decimal Address
Uo0-06 Output torque 0.1% 28678
u0-07 Dl input state 1 28679
Uo0-08 DO output state 1 28680
u0-09 All voltage 0.01V 28681
U0-10 Al2 voltage 0.01V 28682
uo-11 Al3 voltage 0.01V 28683
uo-12 Count value 1 28684
uo-13 Length value 1 28685
u0-14 Load speed display 1 28686
uo-15 PID reference 1 28687
uo-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
uo-18 Pulse input frequency 0.01 kHz 28690
uo-19 Feedback speed 0.01Hz 28691
u0-20 Remaining running time 0.1 min 28692
uo-21 All voltage before 0.001V 28693
calibration

uo0-22 Al2 voltage before 0.001V 28694
calibration

u0-23 Al3 voltage before 0.001V 28695
calibration

uo-24 Motor speed lrpm 28696

u0-25 Current power-on time 1 min 28697

u0-26 Current operating time 0.1 min 28698

uo-27 Pulse input frequency 1Hz 28699

uo0-28 Communication setpoint | 0.01% 28700

Uo0-29 Encoder feedback speed 0.01 Hz 28701

u0-30 Display of main frequency |0.01Hz 28702
X

uo-31 Display of auxiliary 0.01 Hz 28703
frequency Y

u0-32 Memory address view 1 28704

U0-33 Synchronous motor rotor | 0.1° 28705
position

Uo0-34 Al3 temperature mode - 1°C 28706
motor temperature

uo-35 Target torque 0.1% 28707

U0-36 Resolver position 1 28708

u0-37 Power factor angle 0.1° 28709

U0-38 ABZ position 1 28710

u0-39 Target voltage upon V/f 1v 28711
separation

u0-40 Output voltage upon V/f 1v 28712
separation

U0-45 Fault subcode 1 28717

U0-58 Number of motor 1 28730
revolutions

U0-59 Frequency reference 0.01% 28731
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Parameter Code Parameter Name Min. unit Decimal Address
U0-60 Operating frequency 0.01% 28732
U0-61 AC drive state 1 28733
U0-62 Current fault code 1 28734
U0-63 Torque sent in point-to- 0.01% 28735

point communication
U0-64 Number of slaves in 1 28736
master-slave control
U0-65 Torque upper limit 0.1% 28737
U0-66 Model of communication | 100: CANopen 28738
expansion card 200. PROFIBUS DP
300: CANLlink
400. PROFINET
500: EtherCAT
600: EtherNet/IP
uo-67 Software version of 1 28739
communication extension
card
U0-68 AC drive state read 1 28740
through DP card
U0-69 Frequency read through 0.01 Hz 28741
communication expansion
card
uo-70 Speed read through lrpm 28742
communication expansion
card
Uo-71 Communication card- 0.1A 28743
specific current
U0-80 EtherCAT slave name 1 28752
Uo0-81 EtherCAT slave alias 1 28753
Uo0-83 EtherCAT XML file version |1 28755
Uo-84 Number of lost EtherCAT 1 28756
synchronization frames
U0-85 Maximum number of error |1 28757
frames and invalid frames
over EtherCAT port 0 per
unit time
U0-86 Maximum number of error |1 28758
frames and invalid frames
of EtherCAT port 1 per unit
time
U0-87 Maximum number of error |1 28759

frames forwarded by
EtherCAT port per unit
time
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12.8

12.8.1

Parameter Code Parameter Name Min. unit Decimal Address
U0-88 Maximum number of error |1 28760
frames processed by
EtherCAT data frame
processing unit per unit
time
U0-89 Maximum number of lost | 1 28761

links over the EtherCAT
port per unit time

Communication Configuration

Using an MD500-EN1 Expansion Card on an Allen-Bradley L16ER Master

In this section, Studio 5000 version 32.00.00 is used, the master is 1769-L16ER-BB1B, 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 F0-02 to 2, F0-03 to 9, FD-00

to 9, and FD-01 to 3 on the AC drive.

Studio 5000
Logix Designer”®

Version 32.00.00 - Professional Edition

2 2018 Rockwell Automation Technologies, Inc. All
Rights Reserved

hitp:/suppot.rockwellautomation.com

This computer program is protected by copyright law and
internaticnal treaties. Unauthorized reprodudtion or distribution of
this program, or any portion of it, may result in severe civil and
ariminal penalties, and will be prosecuted to the maximum extent
possible under the law.

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

Mare info

Step 1: Create a project.

Open Studio 5000 and create a project. Select 1769-L16ER-BB1B under CompactLogix 5370
Controller as the controller model.
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Project Types
j Lagix
D view

Step 2: Import the EDS file.

I Compact GuardLogix® 5370 Safety Controller
I Compact GuardLogix® 5380 Safety Controller
4 CompactlLogix™ 5370 Controller
1769-L16ER-BB1B CompactLogix™ 5370 Controller
1769-L18ER-BB1BE CompactLogix™ 5370 Controller
1769-L18ERM-BB1B CompactLogix™ 5370 Controller
1769-L19ER-BB1E CompactLogix™ 5370 Controller
1769-L24ER-QB1B
1769-L24ER-QBFC1E
1769-L27ERM-QBFC1B

1769-L30ER

CompactLogix™ 5370 Controller
CompactLogix™ 5370 Controller
CompactLogix™ 5370 Controller
CompactLogix™ 5370 Controller

Name: MD500_EIP_Card

2N

Location:

- Browse...

Choose Tools > EDS Hardware Installation Tool.

ke

CATIONS | TOOLS | WINDOW  HELP

Options... 1 g |
Security 4
Documentation Languages... i

v
Import 4 i
Export

EDS Hardware Installation Tool

Motion

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

ControlFLASH
ControlFLASH Plus

Click Next, and select Register an EDS file(s).

Options

Hhat task de you want to complate?

* Begistar an EDS

La

file(s).

This eption will 2dd s device(s) te ow datsbaze.!

®
R

¢=3
=2

~

O Vrregister a device
This optien will Temove a device that has been registersd by
an EDS file from our database

" Create an EDS file.
This option creates  new EDS file that allows ow softwars o
recognize your dewice

Select the EDS file in your computer and click Next.
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Rockwell Automation’s EDS Wizard X ‘

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

% Register a single file

" Register a directory of EDS files = in subf
Named:
D:\MD500P_EIP_V1.00.eds Browse I

("§) " Fthereis an iconfie (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 filefs). click Next

Next > Cancel

Keep clicking Next until the Finish button appears, and then click Finish.
Step 3: Set the IP address for the expansion card. Take a static IP address as an example.

Set the AC drive parameters FD-37 to FD-49 to 0, set the IP address to 192.168.0.6, set the subnet mask
to 255.255.255.0, and set the gateway address to 192.168.0.1.

Step 4: Configure the Studio 5000 project.

Click Ethernet on the left and choose New Module.

£G [0] 1769-L16ER-BB1B MD3500_EIP_Card
4 = Embedded /0
g [1] Embedded Discrete_I0
Expansion /0, 0 Modules

21768 § MNew Module..
Import Module...

Discover Modules...
o] Paste Ctrl+V
Properties  Alt+Enter

Print 3

Locate EIP_Card and click Create.
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Select Module Type

Catalo [Module Diseovery | Favorites
Tipe. Clear Filters Hide Filtersa

Module Type Vendor Filters

Enter Search Textfor,

Module Type Category Filters =

&l

Analog - Advanced Enerey Industries, Inc.
Conmuni cation Dialicht
Conmuni cations EndresstHanser

FANUC CORFORATION
Eobotics Anerica i

Communi cations Adspter
Controller L

Catalog Number Deseription Wendor Category
CHE FLOWSERVE TES — 400/450V Rockwell Aw .. DPT to EtherHat/TP
CNE FLOWSERVE IFS - 208/240% Roclorsll Au, TFI to EtherHet/IP
=53 FLOKSERVE IES = 600V Rochwell Au...  DFI %o EtherHet/IF
TACS EtherNet/TP A Dilight EtherNet/TP Adapter Dialight Conmuni cation
TACS EtherNet/TP A Dislight EtherNet/IP Adapter, 2-Fort Dislight Conmuni cation
TrivelogizST30 Eth. .. 10/100 Wbps Ethernet Port on DriveLogixST30  Rockvell Au . Communication
1 Flus Eleetronie Overload Relay Comnund cations Rockwell Aw .. Conmunization
1z1 Flowserve 208Vac/240Vac/325¥de Rochwell Au...  DFI %o EtherHet/IF
141 Flowserve 400Vac/980Vas/650Vdc Rockwell Au.. DPI io EtherHet/IP
151 Flowserve B00Vac/B10Vae Rockrell Au .. DPT to EtherHet/I? L
EA3800 EtherNet/TP EAJB00 Hetwork Connect Zebra Teckn Conmuni cation [
EIF Card EIF Card Tnovance Frequency comverter to Et.

TNt/ IF SFiLogix5800 EtherNat/IF Tockwall A Conmuni eation

Generic Ethernet Module Roclell Au Conmuni cation
RTHRRHET-PAFRINTEY  RtherWet /TP Paneluiew Racloes11_An T

532 of 532 Module Types Found Add to Favorites

[7]Close on Create

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

[ ~Genem®  General
- Connection
- Modue o Type MDS500_EtheretIP_Card MD500_EtherNetiP_Card
i Intemet Protocol
*.. Port Corfiguration Vendor: Inovance
Parent Loca
Name D500 Ethemet Address
Deseription: i () Private Network: 192.168.1.
© IP Address 19218 0 . 6
(2 Host Name:

Module Defirition

Revision: 1.00
Bectronic Keying Compatible Module
Connections RT Connection Point
Status: Offine (o ) [ concel | [ Amy | [ Hep |

Click Change, select INT from the SINT drop-down list on the right, click OK, ignore the warning and
click Yes.

F - - ™
# ' Module Definition® M

Rewision:

Blectronic Keying: Compatible Module -

Connections:

Name Size

Input: 24 SINT

RT Connection Paint -
Output: 24

SINT

DINT

[ ok | [ cancel | [ Hep

Choose LOGIC > Monitor Tags.
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ARCH | LOGIC | COMMUMICATIONS TOOLS  WI

il Open -
. Monitor Tags
I Edit Tags
line Produced Tags... o Edits
- Map PLC/SLC Messages... -
Verify 4

2P _Care Build

Handle IO Forcing 4
ller SFC Forcing 4
Online Edits 4

Unfold MD500:C.Data, and select Hex in the Style column.

Name =5l Value * Force Mask « Style Data Type Description
.} AB:Embedded_Discre...
el AB:Embedded |

b Locak1:C {

{

) AB:Embedded_Discre.
{

{

b Locakl:l

b Locak1:0

4 MD300:C —3p3%:MD300_Etherl...
4 MD300:C.Data {u} .|| Hex ~ | SINT(48]
b MD500:C.Data[0] 16244 Fex 1
b MD500:C.Data(1] 16¢70 Hex SINT
b MD500:C.Data[2] 16#45 Hex SINT
b MD500:C.Data[3] 16270 Hex SINT
b MD500:C.Data[4] 16200 Hex SINT
b MD500:C.Data[5] 16210 Hex SINT
b MD500:C.Data[6] 16200 Hex SINT
b MD500:C.Data[7] 16%f0 Hex SINT
b MD500:C.Data[8] 16¢00 Hex SINT
b MD500:C.Data[9] 16#f0 Hex SINT
b MD500:C.Data[10] 16200 Hex SINT
b MD500:C.Data[11] 16#10 Hex SINT
b MD500:C.Data[12] 16200 Hex SINT

The parameters under MD500:C.Data are related to PDO mapping. Every two parameters form a
group. 0-23 are I/0O Messages Mapping(T->0), and 24-27 are /O Messages Mapping(O->T). As shown in
the figure, Data[0] is 0x44, and Datal[1] is 0x70, indicating that TPDO1 is mapped to U0-68.

By default, I/O Messages Mapping(T->0)[0] is U0-68, I/0 Messages Mapping(T->0)[1] is U0-69, I/0
Messages Mapping(O->T)[0] is U3-17, and I/O Messages Mapping(O->T)[1] is U3-16. These four entries
cannot be modified. Otherwise, a fault will occur. Other entries can be customized.

MD500:1.Data and MD500:0.Data are /O data during transmission. Values written to O.Data are actually
written into the corresponding parameters according to the configured mapping. The parameter
configured in I/O Messages Mapping(T->0)[0] is uploaded to I.Data regularly.

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

- L [MOTOT_NF_VOITS| v A B op L= i (i) (VR ~RIN-IY
N I © Path:<none> £, B idq iF w4
torage i 1 —AGIOn  Salely
offline [ NoForces . NoEdits 2 : Favorites” Add-On  Safely

e —

Scope:  FEMDS00_EIP Car v  Show: All Tags

In this example, USB is used to connect the device. Select the device and click Download to download
the code to the PLC.
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-
ﬂ Who Active (RSLinx Classic) L]

Autobrovese Refregh
£ Workstation, WHZ-3654
-,5'?5 Linx Gateways, Ethernet
--- AB_VBP-1, 1789-A17/A Virtual Chassis
& ETHIP, Ethernet
- USB
ﬂ 16, 1769-L16ER-BB1B LOGIX5316ER, EtherMNetlP_Test

i |

i

te Firmware...

HH

Path: LUSB\15 Set Project Path

Path in Project: <none=
Clear Project Path

Step 5: Transmit data using explicit messages.

Open the program compiling part in the PLC, and click MSG under Input/Output.

Message Control [ —
S

Enter a name at the question mark (?), right-click the name, and choose New "Read".

| -

11 P W RPN
Mew "Read" I
¥ CutInstruction Ctrl+X
[l CopyInstruction Ctrl+C
O] Paste Ctrl+v
Drelete Instruction Crelete
Add Ladder Element... Alt+Insert
Edit Main Operand Description Ctrl+D
Save Instruction Defaults
Clear Instruction Defaults

Click Create.
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-

Data Type: MESSAGE

Parameter
Connection:

Scope: fCi MD500_EIP_Card

(]

Bdemal | Read/Wite

Access:
Style:
[ Constant

Sequencing

[ Open MESSAGE Configuration

Open Parameter Connections

MNew Tag M
MName: Read
Description: I

Help
Usage: scontrollers
Type: Base » | | Connection...
Alias For:

e

Click ... on the right under MSG.

Message Control

Rea

AL

Set the parameters according to the following figure.

-250-




Ethernet/IP Communication (MD500-EN1)

Message Configuration - Read l&]

Configuration® |Communication | Tag

Message Type: LIP Generic P

Service | get Attribute Single -
Type:

- Class: 93 HeX)  pegtination
Element:

Instance: 64731 Attribute: g (Hex)

3 Enable (JEnable Waiting (JStart ) Done Done 1]

3 Error Extended Error [(Timed Outén
Erdopde:

Error

Set Service Type to Get Attribute Single for reading parameters or Set Attribute Single for writing
parameters. Class is fixed to 0x93, Attribute is fixed to 0x9, and Instance is the decimal value
converted from the parameter to be read. For example, FD-13, that is, FDOD, needs to be converted to
the decimal value 64781, as shown in the preceding figure.

Select a position for storing the parameter from the Destination Element drop-down list on the right.
You can also click New Tag to create a variable.
I

]

(Hex) Destination EIP Read| -
Element:

)

0

Click the Communication tab to select the AC drive.
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Message Configuration - Read

Communication® |Tag

MD500

Broadcast:

Communication Method

@ CcIP DH+ A
CIP With n - 0
Source 1D .

[T Connected Cache Connections Large Connection

3 Enable (JEnable Waiting (JStart ) Done Done 1]

3 Error Extended Error [(Timed Outén

Erdupde:

Error

Click OK. The master will read the parameter and store the data to the selected variable. You can

choose LOGIC > Monitor Tags to view the value of the variable.

= _303%:MD500_EtherN...

b MD300: {1
b MD300:0 {3 { _3039:MD500_EtherN...
P Read {1 L MESSAGE
‘D EIP_Read 1 Decimal DINT
key 0 Decimal BOOL

To write a parameter, set the parameters according to the following figure.

i

Message Configuration - Read

Configuration® |Communication | Tag

Message Type: [CIF‘ Generic v]

Service [Set Attribute Single v] Source Element: EIP_Read -
Type:

Source Length: 2]— = (Bytes)
10 Class: 93 (Hex)

Instance: 64731 Attribute: g (Hex)

(3 Enable () Enable Waiting (JStart ) Done Done 1]
3 Error Extended Error [(Timed Outén
Erigde: MDSO0

Error

Step 6: Set the DHCP function.

Note: IP addresses assigned by using the DHCP function are not retained upon power failure.

Set FD-37 to 1 to enable the DHCP function, power on the AC drive again, and connect the PC and AC

drive to the same network.

Choose BootP-DHCP Tool from the start menu, and select the network adapter.
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| Rockwell Software

FactoryTalk Administration Const

& studio 5000

. BootP-DHCP Tool

&5 BootP-DHCP Tool Help

(& BootP-DHCP Tool
.. FactoryTalk Activation
.. FactoryTalk Tools
., RSLinx
. Utilities

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

-

~

BootP DHCP EtherMet/IP Commissioning Tool ==

File Tools Help

Add Relation | Discavery History Clear Histary |

Ethernet Address [MAC]| Type | [hr:min:sec]| # | IP Address | Hostname |
00:10:4D:FE:70:CA DHCP 17:01:20 4

Entered R elations

Ethernet Address [MAC] | Type | IP Address Hostname | Description

Ernrars and warnings Relations
[Unable to zervice DHCP request from 00:10:40:FE:70:CA. | ’70 of 256 —I

Right-click the request and select Add Relation.

Liscovery Histary

rrnet Address [MAC]| Type | [hr:min:sec]| # | IP Address Hostname
0:4D:FE:70:CA DHCP 17:02:20

Add Relation
Clear History

Entered Relations

:rnet Address [MAC) | Type | IP Address Hostname | Description
Set the IP address and click OK.
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MNew Entry - - @

Server IP Address; |1 £9.254.120.72

Client Address [MAC): |I]I]:1 0:40:FE: 70:CA

Client [P Addreszs: | 192 1683 . 0O . B

Hoztnamme: |

Description: |

The IP address is written to the device.

Delete Relation Entered Relations  Enable BODTP/DHCP|  Disable BOOTP/DHCP

Ethernet Address [MAC] | Type | IP Address Hostname | Description

L

00:10:4D:FE:70:CA DHCP 192.168.0.6

Errors and wamings Rielations
Sent 192.168.0.6 to Ethemet address 00:10:40:FE: 70:.CA 1 of 256

12.8.2  Using an MD500-EN1 Expansion Card on an Inovance AM600 Master

In this example, InoProShop V1.5.2 is used, the master is AM600, and the IP address and other informa-
tion have been configured in advance according to the guide. You can use either the right or left net-
work port on the expansion card. To use the expansion card, set F0-02 to 2, F0-03 to 9, FD-00 to 9, and
FD-01 to 3 on the AC drive.

r© N
Information ﬁ

InoProShop(V1.5.2)
Copyright € 2015 by Inovance Technonlgy Company. All rights reserved

Close
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Step 1: Create a project.

Open InoProShop and create a project. Select the device model AM600-CPU1608TP/TN.

Step 2: Import the EDS file and add a slave.

Click Network Configuration on the left, click the PLC, select EtherNet/IP Master, and click Import
EDS File to import the EDS file for the EtherNet/IP expansion card. Import the device in the Network

Device List on the right.

Devices v 3 X
=-[3) AM401 EIP Application Example Ad

= [ Device (AM401-CPU1608TP/TN)

Q Device Diagnosis
9 LocalBus Config
=30 pLC Logic
= ) Application
m Library Manager
[8) pLc_PrRG (PRG)
= {ﬂ Task Configuration
= & EIPMasterlOTask

@] EtherNetiPMaster.I0Cyde
EIPMasterServiceTask
8] EtherNetIPMaster.ServiceCyce
MainTask
&) pLc_PrG

"2 SoftMotion General Axis Pool

. HIGH_SPEED_IO (High Speed IO Module)

[W] MODBUS_TCP (ModbusTCP Device)

= ﬂ] Ethernet (Ethernet)

= () EtherNetiPMaster (EtherNet/IP Scanner)

(@ erp_card €1P_card)

@ Refresh | §& Copy

-
e
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% Network Configuration X
Paste {ij Delete ) Undo

=] New Project
Categories: Device Language
[ Acs01-0221-U0RD Structured Text (ST) v
@ [ Acsoz-0222-U0RD
Libraries (i Acs10-0122-U0R0 Device
(1) AC811-0031-UORO
[ AM401-CPU1608TN-C
= -[] AM402-CPU1608TN-C
-[] AM402-CPU1608TP/TN
-[] AM403-CPU1608TN
-[J AM600-CPU1608TP/TN
-] AM610-CPU1608TP
[ ap701-0021-U0RD
tI AP70X Instruction
tI CODESYS SoftMotion RTE V3 M 1 RS485: support MODBUS-RTU master/slave protocol and A
[J CODESYS Softmation RTE V3 x64 free port protocol
tI (CODESYS SoftMotion Win V3 W | CAN: Suppert CANOpen master station and CANLink
CI CODESYS SoftMotion Win V3 x64 master/slave protocol, the master station supports a
[ Tnovance_Windows_RTE_X64 maximum of 63 slave stations
tI PitchDrive M 1 channel Ethernet: 1 channel supports MODBUS-TCE
master/slave protecol (the maximum number of slave
stations is 63)
B 1| EtherCAT bus, maximum number of axes 4, maximum
support 128 EtherCAT slaves, maximum support 4 4FME (4FME
and virtual axis do mot account for the number of axes)
M Built-in 16-channel ordinary input (can do 8—channel ~/
Name: [AM401 EIP Application Example]
Location: IE:\ v‘
o] o

Redo | @ Import EDS File| &l Import GSD File (& Import ECT File

oo 0

[JModbus Master [JModbus Slave
YCANO

[JCANopen Master [JCANlink Master
YEthernet

[ ModbusTCP Master HodbusTCP Slave
F\}Ethclﬁ’\l‘

[[JEtherCAT Master

| YEtherNet/IP
[ZEtherRet/IP Naster[ |EtherNet/IP Slave

[JFree Protocol

[JCANlink Slave
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Network Devices List -
+ ’_yf Serial Port
#- Y CANopen Port
t’_‘;" Ethernet Port
5 EtherCAT Port
= EtherNet/IP[]
E = Inovance
- -l novance PLC EIP Adapter
é : _The Thrid Party
----- E Generic EtherNet/IP device
- |illl EtherNetIP Adapter
Step 3: Configure parameters for the slave.
Configure an IP address for the slave.
Devices - o x PL  Network Configuration [ ep_card x
=[3) AM<01 EIP Applcation Example bl

=i Device (AM401-CPU1608TP/TN)
Q. Device Diagnosis
= % Network Configuration
E) LocalBus Config
=810 pLC Logic
=} Application
m Library Manager
(8] pLc_PrG (PRG)
= {E Task Configuration
=& EIPMasterlOTask
8] EtherNetlPMaster.I0Cyde
=-$& EIPMasterServiceTask
@ EtherNetIPMaster.ServiceCyde
=& MainTask
&) PLc_PrRG
2 SoftMotion General Axis Pool
[ +icH_SPEED IO (High Speed 10 Module)
[®] MODBUS_TCP (ModbusTCP Device)
= ﬂ Ethernet (Ethernet)
= \B EtherNetIPMaster (EtherNet/IP Scanner)

[ EP_card (EIP_Card)

General

Address Settings

Connections

Assemblies

User-Defined Parameters

EtherNet/IP /O Mapping

Status

Information

IP address 192 .

168 . 0

4| Etheriet/IP

Electronic Keying

Keying Options

(O Compatibility check
(@) Strict identity check
Check device type
Check vendor ID
Check product code
Check major revision

[] Check minor revision

Restore Default Values

Click Connections on the left to configure the implicit message mapping. Input 1/O Messages
Mapping(T->0)[X] is the mapping of data sent from the slave to the master, and Output 1/O
Messages Mapping (O->T)[X] is the mapping of data sent from the master to the slave. Each entry can
be configured with up to 12 mappings. By default, Input /O Messages Mapping(T->0)[0] is mapped
to U0-68 (28740 in decimal), Input 1/O Messages Mapping(T->0)[1] is mapped to U0-69 (28741 in
decimal); Output 1/O Messages Mapping(0->T)[0] is mapped to U3-17 (29457 in decimal), and
Output I/O Messages Mapping(0->T)[1] is mapped to U3-16 (29456 in decimal). Do not change these
four default mappings. Other mappings are set to F0-00 (61440 in decimal) by default. You can modify
the mappings as required here. Convert the parameter address into a decimal value and enter the
value. For example, for F0-12, enter 61452. Retain the default values for unneeded mappings.

DataType Minimum Maximum Default  Help String

3
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Step 4: Configure the IP address for the master.

Scan the network for the master to be configured.

Devices. v 8 %X ¥ HadwaeConfguaton [ Device x [ Etemet | (] EterNetPMaster | 3€ NetworkConfiguraton |
= 5)_MDS00Pls EIPEATELY =
i Scanietnorkon || Gateway - | Device -
) Communication Settings | | I
Q.
. Device Diagnosis Applications . ) )
= 3£ Network Configuration . [ | ]
g Localbus Config Backup and Restore H
=Bl PLC Logic og
5 Files — o
=€} Application —— o
i) vbrary Manager Gateviay
¥ Manag PLC Settings
PLC_PRG (PRG) [ateviavil [0059] (active)
= (@ Task Configuration PLC shell P-address: Device Name:
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Troubleshooting

The following table describes the faults that may occur during the usage of the MD500-EN1 card and

AC drive.

Table 12-4 Fault analysis and solutions

Symptom

Cause

Solution

Communication between the

MD500-EN1 card and AC drive fails.

1. The AC drive does not support
EtherNet/IP communication.

2. The communication configuration
of the MD500-EN1 card is incorrect.

3. The MD500-EN1 card hardware is
faulty.

1. Check whether the AC drive
supports EtherNet/IP
communication.

2. Set the communication
parameters of the MD500-EN1 card
correctly.

3. Replace the MD500-EN1 card.

A communication error (E164.1) is
reported by the AC drive during
running.

1. The communication data is
abnormal.

2. The network cable is damaged or
connected incorrectly.

3. The AC drive suffers external
interference.

1. Check whether the EtherNet/IP
master program is normal.

2. Check whether the network cable
is connected correctly. Replace the
network cable if required.

3. Use the Cat 5e shielded twisted
pair (STP) cable as required. Check
that the MD500-EN1 card is
grounded correctly. Eliminate the
external interference. Contact the
technical support personnel if
necessary.

A fault code is an 8-bit binary integer, of which each bit indicates a different fault. To obtain the fault

code, read the value of FD-58 of the AC drive, and convert it to an 8-bit binary number. For example, if
the read value of FD-58 is 3, its binary equivalent is 0000 0011, then the fault code is bit 0 and bit 1. The
following table describes the faults and solutions.

Note: A fault code may be a combination of multiple faults.

Fault Code Description Solution
Bit 7 N/A N/A
Communication with the AC drive Upgrade the AC drive software to
Bit 6 fails, or the AC drive version is the version that supports EtherNet/
incorrect. IP.
The 1/0 Messages mappin
Bit 5 ./ A g ) PPINg Check the PLC configurations.
configuration is incorrect.
. . . Check the connections and whether
Bit 4 Connection times out. . .
the master is running properly.
Bit 3 Link loss occurs. Check the wiring.
Check whether there is another
Bit 2 The IP addresses conflict. device with the same IP address as
this device.
Bit 1 The MAC address is lost or not Contact Inovance for technical
: programed. support.
Bit O An error occurs on the Ethernet Contact Inovance for technical
i
hardware. support.
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If the fault code is 0, the green indicator D4 is steady off, and the red indicator D7 is steady on, the
troubleshooting is the same as that of bit 6.
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13

Appendix 6000H Group Object Dictionary

13.1 List of Object Dictionary in Group 6000h
Sub- )
Index - Name Access SDO PDO Data Type Unit Value Range Default
index
603Fh - Error code RO YES YES Uint1l6 - 0 to 65535 -
6040h - Control word | RW YES YES Uint16 - 0 to 65535 0
6041h - Status word RO YES YES Uint1l6 - 0 to 65535 -
Determined -32768 to
6042h - Target speed | RW YES YES Intl6 0
by FD-09 +32767
Velocity
demand (after Same as -32768 to
6043h - X RO YES YES Int16 -
acceleration/ 6042h +32767
deceleration)
Same as -32768 to
6044h - Output speed | RO YES YES Intl6 -
6042h +32767
Speed upper
Oh and lower RO YES NO Uint8 - - 2
limit
6046h Speed lower .
1h RW YES YES Uint32 Hz 0 to 65535 0
limit
Speed upper )
2h o RW YES YES Uint32 Hz 0 to 65535 5000
limit
Acceleration
- time (speed RO YES NO Uint8 - - 2
control mode)
6048h Speed . Same as
1h RW YES NO Uint32 1to 65535 5000
increment 6042h
Time Determined
2h RW YES NO Uint16 0 to 65535 200
increment by F0-09
Deceleration
- time (speed RO YES NO Uint8 - - 2
control mode)
6049h Speed Same as
1h RW YES NO Uint32 1to 65535 5000
increment 6042h
Time Determined
2h RW YES NO Uint16 0 to 65535 200
increment by F0-09
Quick stop
605Ah - RW YES NO Int16 - 0to2 1
mode
Shutdown
605Bh - . RW YES NO Int16 - Otol 1
option code
Disable
605Ch - operation RW YES NO Int16 - Otol 1
option code
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Sub-
Index | J Name Access SDO PDO Data Type Unit Value Range Default
index
Mode
6060h - . RW YES YES Int8 - 1to6 2
selection
6061h - Mode display | RO YES YES Int8 - 1to6
Position =231 to +(231-
6063h - RO YES YES Int32 Encoder unit
feedback 1)
Speed 231 o +(23L-
606Ch | - RO YES YES Int32 rpm
feedback 1)
Output -32768 to
6077h - RO YES YES Int1l6 -
torque +32767
60FDh | - Dl state RO YES YES Uint32 - 0to (232-1)
Supported
6502h | - PP RO YES YES Uint32 - 0to (2%2-1)
mode

13.2 Object Dictionary Descriptions

603Fh: error code

Index Name Error code Setting | - Data VAR Data Uintl6
603Fh Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode ALL Data 0to Default | -
Range 65535

The error code indicates that the read error code is internally-defined error code and does not comply with the
DS402 profile.

Example:

When the drive encounters an encoder error (E015.1), 603Fh is read and 151 is returned.

If 0 is returned, no error occurs on the drive.

6040h: control word

Index Name Control word Setting | During | Data VAR Data Uintl6

6040h C‘ondi— opera— Struc- Type
tion & tion ture
Effective
Time

Access | RW Mapping | RPDO Mode ALL Data 0to Default |0
Range 65535
For details on control commands, see “Table 13-1" on page 261.

Table 13-1 Control command descriptions

Bit Name Description
0 Switch on 1: Active; 0: Inactive
1 Enable voltage 1: Active; 0: Inactive
2 Quick stop 0: Active; 1: Inactive
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Bit Name Description
3 Enable operation 1: Active; 0: Inactive
4t06 Operation mode specific Related to the operation
mode
7 Fault reset The rising edge of bit 7 is
used to reset a fault. If the
value is always 1, the fault
reset is disabled.
Reserved Undefined
Reserved Undefined
10 Reserved Undefined
11to 15 Manufacturer specific Bits 11 to 15 are
manufacturer-defined.
Bits 9 to 10 are reserved and must be set to 0.
Bits 11 to 15 are manufacturer-defined.
6041h: status word
Index Name Status word Setting | - Data VAR Data Uintl6
6041h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode ALL Data 0to Default |0
Range 65535
For details on the inverter state, see “Table 13-2” on page 262.
Table 13-2 Descriptions of the inverter state
Bit Name Description
0 Ready to switch on 1: Active; 0: Inactive
1 Switch on 1: Active; 0: Inactive
2 Operation enabled 1: Active; 0: Inactive
3 Fault 1: Active; 0: Inactive
4 Voltage enabled 1: Active; 0: Inactive
5 Quick stop 0: Active; 1: Inactive
6 Switch on disabled 1: Active; 0: Inactive
7 _ -
8 Manufacturer specific -
9 Remote 1: Active; 0: Inactive
10 Target reach 1: Active; 0: Inactive
11to 15 - -

Table 13-3 Examples of the inverter state

Value (Binary)

Description

Xxxx xxxx x0xx 0000

Not ready to switch on

Xxxx xxxx x1xx 0000

Switch on disabled

Xxxx xxxx x01x 0001 Ready to switch on
Xxxx xxxx x01x 0011 Switched on
Xxxx xxxx x01x 0111 Operation enabled
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Value (Binary) Description

Xxxx xxxx X00x 0111 Quick stop active

XXX xxxx x0xx 1111 Fault reaction active

Xxxx xxxx X0xx 1000 Fault

6042h: vl target velocity

Index Name vl target velocity Setting | During | Data VAR Data Intl6

6042h Condi- | opera- | Struc- Type
tion & tion ture
Effective
Time

Access | RO Mapping | RPDO Mode vl Data -32768 | Default |0
Range to 32767

« The unit of the target velocity is determined by FD-09. The value 0 indicates Hz and 1 indicates rpm.
« When the unit is Hz, the association needs to be set according to the frequency unit (F0-22). Assume
that F0-22 is set to 2 and the frequency resolution is 0.01 Hz. To set the target frequency to 10.00 Hz,
write 1000 through communication. Assume that F0-22 is set to 1 and the frequency resolution is 0.1
Hz. To set the target frequency to 10.0 Hz, write 100 through communication.

« When the unit is rpm, the supported speed ranges from -32768 to 32767. If the speed exceeds this
range, use the unit of Hz to support a higher speed.

« The AC drive output frequency is converted to the motor operating frequency (Hz), which can be
viewed by U0-01.

6043h: vl velocity demand

Index Name vl velocity demand Setting | - Data VAR Data Int16
6043h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode vl Data -32768 | Default |0
Range to 32767

« The vl velocity demand is the instantaneous velocity provided by the ramp function.

« The unit is the same as the unit of the target velocity 6042h.

« When the unit is Hz, the decimal place is set by F0-22. When the unit is rpm, the decimal place is set
by the ones place of F7-12.

6044h: vl control effort

Index Name vl control effort Setting | - Data VAR Data Int16
6044h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode vl Data -32768 | Default |0
Range |to 32767

« The vl control effort indicates the actual running speed of the inverter.

« The unit is the same as the unit of the target velocity 6042h.

« When the unit is Hz, the decimal place is set by the tens place of F7-12. When the unit is rpm, the
decimal place is set by the ones place of F7-12.
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6046h: vl velocity min max amount

Index

6046h

Name

Access

vl velocity min max amount

RW Mapping | RPDO

Setting
Condi-
tion &
Effective
Time

Mode

vl

Data
Struc-
ture

Data
Range

ARR

0D data
range

Data
Type

Default

Uint32

oD
default
value

It indicates the minimum or maximum running speed (unit: Hz) at which the drive unit is allowed to run. You can
define the unit as the DSP 402 protocol does not define.

Sub- Name Number of entries Setting | - Data - Data Uint8
index Condi- Struc- Type
tion & ture
Effective
Time
Oh Access | RO Mapping | NO Mode vl Data - Default |2
Range
Sub- Name vl velocity min amount Setting |- Data VAR Data Uint32
index Condi- Struc- Type
1h tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data 0to Default |0
Range | 65535

« It indicates the minimum frequency (unit: Hz) at which the drive unit is allowed to run. The value is
limited by the maximum frequency (F0-10) and sub-index 2. You can view the actual value by
querying F0-14 (unit: Hz).

« The decimal place is set by F0-22.

Sub-
index

2h

Name vl velocity max amount Setting | - Data VAR Data Uint32
Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data 0to Default | 5000
Range 65535

« It indicates the maximum frequency (unit: Hz) at which the drive unit is allowed to run. The value is
limited by the maximum frequency (F0-10).
« The decimal place is set by F0-22.

6048h: vl velocity acceleration

Index

6048h

Name vl velocity acceleration Setting | - Data ARR Data Uint32
Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data OD data | Default | OD
Range |range default
value

It is used to set the acceleration time of the inverter.
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Sub- Name Number of entires Setting | - Data - Data Uint8
index Condi- Struc- Type
oh tion & ture
Effective
Time
Access | RO Mapping | NO Mode vl Data - Default |2
Range
Sub- Name Delta speed Setting | - Data VAR Data Uint32
index Condi- Struc- Type
1h tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data 1to Default | 5000
Range 65535
(Hz)

« Set FO-25 to 0. If FO-25 is set to other values, the acceleration time will be inaccurate.
« The unit is the same as the unit of the target velocity 6042h.
« When the unit is Hz, the decimal place is set by F0-22. When the unit is rpm, the value is an integer.

Sub- Name Delta time Setting | - Data VAR Data Uint16
index Condi- Struc- Type
oh tion & ture

Effective

Time

Access | RW Mapping | RPDO Mode vl Data 0to Default |20
Range 65536
(s)

Set FO-19to 1 or 2. If FO-19 is set to 0, the acceleration/deceleration time will be inaccurate due to calculation
error.

6049h: vl velocity deceleration

Index Name vl velocity deceleration Setting | - Data ARR Data Uint32
6049h Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data OD data | Default | OD
Range | range default
value
Sub- Name Number of entires Setting | - Data - Data Uint8
index Condi- Struc- Type
tion & ture
Effective
Time
Oh Access | RO Mapping | NO Mode vl Data - Default |2
Range
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Sub- Name Delta speed Setting | - Data VAR Data Uint32
index Condi- Struc- Type
1h tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data 1to Default | 5000
Range 65535

« Set FO-25 to 0. If FO-25 is set to other values, the deceleration time will be inaccurate.
« The unit is the same as the unit of the target velocity 6042h.
« When the unit is Hz, the decimal place is set by F0-22. When the unit is rpm, the value is an integer.

Sub- Name Delta time Setting | - Data VAR Data Uintl6
index Condi- Struc- Type
oh tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode vl Data 0to Default |20
Range 65535

Set FO-19to 1 or 2. If FO-19 is set to 0, the acceleration/deceleration time will be inaccurate due to calculation
error.

605Ah: Quick stop option code

In the non-faulty state, when bit 2 (Quick stop) of the control word 6040h is set to 0, the drive
implements quick stop in the mode selected by 605Ah.

This function can be set only in the stop state. After quick stop, bit 6 of the control word 6041h is set to
1 and the drive is in the stop state.

Index Name Quick stop option code Setting | - Data VAR Data Int16
605Ah Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | NO Mode ALL Data 0to2 Default |1
Range

The values are described as follows:
0: Coast to stop
1: Decelerate to stop. The deceleration time is set by F0-18, namely, the time set by 6049h in vl mode.

2: Emergency stop. The deceleration time is set by F8-55.

605Bh: Shutdown option code

Index Name Shutdown option code Setting | - Data VAR Data Int16
605Bh Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | NO Mode ALL Data Otol Default |1
Range
For detailed values, see “Table 13-4" on page 267.
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Table 13-4 Value descriptions

Value Stop Mode
-32768 to -1 Manufacturer-defined
0 Coast to stop
1 Decelerate to stop. The deceleration time is set by F0-18,
namely, the time set by 6049h in vl mode.
2 to 32767 Reserved

605Ch: Disable operation option code

Index Name Disable operation option Setting | - Data VAR Data Intl6
605Ch code Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | NO Mode ALL Data Otol Default |1
Range
For detailed values, see “Table 13-5" on page 267.

Table 13-5 Value descriptions

Value Stop Mode
-32768 to -1 Manufacturer-defined
0 Coast to stop
1 1: Decelerate to stop. The deceleration time is set by FO-18,
namely, the time set by 6049h in vl mode.
2 to 32767 Reserved

6060H: Modes of operation

Index Name Modes of operation Setting | - Data VAR Data Int8
6060h Condi- Struc- Type
tion & ture
Effective
Time
Access | RW Mapping | RPDO Mode ALL Data 0to9 Default |2
Range

The values are described as follows:

« 0: N/A
« 1: N/A
« 2: vl (speed mode)
«3:N/A
«4:N/A
«5:N/A
« 6:N/A
o 7: N/A
«8:N/A
«9:N/A
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6061h: Modes of operation display

Index Name Modes of operation display | Setting | - Data VAR Data Int8
6061h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode ALL Data 0to9 Default |2
Range
The values are described as follows:
«0: N/A
o 1: N/A
« 2: vl (speed mode)
«3:N/A
«4:N/A
«5:N/A
« 6:N/A
o 7: N/A
«8:N/A
«9:N/A
6063h: Position actual value*
Index Name Position actual value* Setting | - Data VAR Data Type | Int32
6063h Condi- Struc-
tion & ture
Effective
Time
Access | RO Map- TPDO | Mode ALL Data -231to +(23t- | Default
ping Range | 1)
It indicates the motor position in the encoder unit.
606Ch: Velocity actual value
Index Name Velocity actual value Setting | - Data VAR Data Type | Int32
606Ch Condi- Struc-
tion & ture
Effective
Time
Access | RO Map- TPDO | Mode CSV | Data -23Lto +(23!- | Default -
ping Range |1)

« It indicates the actual running speed of the inverter.
« The unitis rpm.

« The decimal place is set by the ones place of F7-12.
« Pv supported
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6077h: Torque actual value

Index Name Torque actual value Setting | - Data VAR Data Int16
6077h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | TPDO Mode ALL Data Unit: Default |-
Range 0.1%
The unit uses the rated motor torque as the base value.

60FDh: Digital inputs

Index Name Digital inputs Setting | - Data VAR Data Uint32
60FDh Condi- Struc- Type

tion & ture

Effective

Time

Access | RO Mapping | TPDO Mode ALL Data 0to (2% | Default
Range |-1)

It indicates the current DI logic of the drive.
« 0: Invalid
« 1: Valid

The DI signal indicated by each bit is described as follows:

« Bits 0 to 26: Reserved

«Bit 27: STO1

« Bit 28: STO2

« Bit 29:EDM

« Bits 30 to 31: Manufacturer-defined

6502h: Supported drive modes

Index Name Supported drive modes Setting | - Data VAR Data Uint32
6502h Condi- Struc- Type
tion & ture
Effective
Time
Access | RO Mapping | RO Mode ALL Data 0to 2% | Default | 0x0000-
Range 0002
Bits are described as below:
« Bit 0: N/A
« Bit 1: available only in speed mode vl
« Bit 2: N/A
« Bit 3: N/A
« Bit 4 N/A
« Bit 5: N/A
« Bit 6: N/A
« Bit 7: N/A
« Bit 8: N/A

« Bits 9 to 31: Reserved
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