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Preface

Preface

About This Guide

The MD520 series AC drive is a general-purpose high-performance current vector
control AC drive. It is designed to control and regulate the speed and torque of three-
phase AC asynchronous motors. The AC drive can be used to drive textile machines,
paper machines, wire drawing machines, machine tools, packaging machines, food
machines, fans, water pumps, and other automated production equipment.

This guide describes the communication mode, communication networking, and
communication configuration of the AC drive.

More Documents

Document Name Data No. Description

MD520 Series General- Describes the installation, wiring,

Purpose AC Drive Quick commissioning, troubleshooting,

Installation and 19011712 parameters, and fault codes of the AC

Commissioning Guide drive.

MD520 Series General- Describes the composition, technical

Purpose AC Drive specifications, components, dimensions,

Hardware Guide options (including installation
accessories, cables, and peripheral

19011713 electrical components), and expansion

cards of the MD520 series AC drive, as well
as routine maintenance and repair, and
certification and standard compliance of
the AC drive.

MD520 Series General- Describes the installation dimensions,

Purpose AC Drive space design, specific installation steps,

Installation Guide wiring requirements, routing

19011714 requirements, and option installation

requirements of the AC drive, as well as
common EMC troubleshooting
recommendations.

MD520 Series General- Describes the tools, processes, and

Purpose AC Drive specific steps of commissioning of the AC

Commissioning Guide | 19011715 drive, as well as troubleshooting, fault
codes, and parameters related to the AC
drive.

MD520 Series General- Describes the communication method,

Purpose AC Drive 19011716 networking, and communication settings

Communication Guide of the AC drive.

(this document)

MD520 Series General- Introduces function application, fault

Purpose AC Drive 19011717 codes, and parameters of the AC drive.

Function Guide
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Safety Precautions

Safety Precautions

Safety Disclaimer

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

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

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

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

Safety Levels and Definitions

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

AWARNING
indicates that failure to comply with the notice may result in severe
personal injuries or even death.

A CAUTION
indicates that failure to comply with the notice may result in minor
personal injury or damage to the equipment.

Safety Precautions

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

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

Unpacking and Acceptance

AWARNING

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

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

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

A CAUTION

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

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

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

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

Storage and Transportation

AWARNING

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

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

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

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

A CAUTION

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

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

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

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

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

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

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

Installation

A DANGER

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




Safety Precautions

AWARNING

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

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

« Before installation, make sure that the installation position is mechanically strong
enough to bear the weight of the equipment. Failure to comply may result in mechanical
hazards.

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

« When installing the product in a closed environment (such as a cabinet or a chassis),
cool the environment with a fan or an air conditioner to prevent overheat or fire.

« Do not modify this product.

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

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

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

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

A\ cauTion

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

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

Wiring

A DANGER

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

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

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

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




Safety Precautions

AWARNING

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

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

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

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

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

A CAUTION

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

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

Power-on

A DANGER

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

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

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

AWARNING

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

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

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

Operation

A DANGER

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

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

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

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

Maintenance

A DANGER

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

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

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

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

AWARNING

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

Repair

A DANGER

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

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

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

AWARNING

« Require repair services according to the product warranty agreement.

o When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time specified on the product warning label before power-on
or further operations. Failure to comply may result in equipment damage, personal
injury, or even death.

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

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

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

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

-10-
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Disposal

AWARNING

death.

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

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

Safety Signs

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

Safety Signs

Description

AQ.«’mmin

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

even death.

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

shock.
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Parameter Communication Addresses

1 Parameter Communication Addresses

1.1 Parameter Data

The parameters involve 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,
write) and FF
Group A (read/ | A0, Al, A2, A3, A4, A5, A6, A7, A8, A9, AA, AB, AC, AD,
write) AE, and AF
Group B (read/ | BO, B1, B2, B3, B4, B5, B6, B7, B8, B9, BA, BB, BC, BD,
write) BE, and BF
Group C (read/ | C0,C1,C2,C3,C4,C5,C6,C7,C8,C9, CA, CB, CC, CD,
write) CE, and CF
Group H (read/ | H1 and H2
write)

The following table lists the addresses for monitoring parameters, which involve the
operation command, running status, running parameters, and alarm information.

Monitoring Status data (read- U0, U2, and 3000H Nete!

parameters only)
Control parameters | U3, 1000H, and 2000H to 2004H Notel
(write-only)
Fault information HO, H3, H4, H5, H6, H7, and H8
(read-only)
Connector L0, L1, L2,L3,L4,L5,L6,L7,L8, L9, LA, LB,
information (read- LC,and LD
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, F0-16 indicates parameter number 16 in group FO. The higher
16 bits of the communication address for a function parameter are the function
parameter group ID, and the lower 16 bits are the hexadecimal format of the serial
number of the parameter in the function parameter group. For example, the
communication address of F0-16 is 0xF010.
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Parameter Communication Addresses

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
storing them.

For parameters in group F, you can change F in higher bits of the parameter address
into 0 to obtain the corresponding RAM address. For example, the communication
RAM address of F3-12 is 0x030C.

For parameters in group A, you can change A in higher bits of the parameter address
into 4 to obtain the corresponding RAM address. For example, the communication
RAM address of A0-05 0x4005.

For parameters in group B, you can change B in higher bits of the parameter address
into 5 to obtain the corresponding RAM address. For example, the communication
RAM address of B0-05 is 0x5005.

For parameters in group C, you can change C in higher bits of the parameter address
into 6 to obtain the corresponding RAM address. For example, the communication
RAM address of C0-05 0x6005.

Parameter Groups Access Address Parameter Address in RAM
FO to FE 0xFO000 to OxFEFF 0x0000 to OxOEFF
AO to AF 0xA000 to OXxACFF 0x4000 to 0x4CFF
BO to BF 0xB000 to OXBFFF 0x5000 to OX5FFF
COto CF 0xC000 to OXCFFF 0x6000 to OX6FFF
HO to H6 0x8000 to 0x88FF -
U0 to U3 0x7000 to 0x73FF -
LOto LD 0x9000 to 0X9DFF -

Note the following:

Parameters in group FF cannot be read or modified

Parameters in groups U0 and U2 are read-only; parameters in group U3 can be

read and modified.

addresses.

1000H, 2000H to 2004H, and 3000H are Modbus-specific communication

Modbus-specific Parameter Communication Addresses

Table 1-1 Modbus-specific parameter communication addresses

Parameter Address Parameter Description Parameter Address Parameter Description
1000H Communication reference 1010H PID reference
(decimal)
—10000 to +10000
1001H Running frequency 1011H PID feedback
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Parameter Communication Addresses

Parameter Address Parameter Description Parameter Address Parameter Description

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 duration

1006H Output torque 1016H All voltage before correction

1007H Running speed 1017H Al2 voltage before correction

1008H Dlinput flag 1018H Al3 voltage before correction

1009H DO output flag 1019H Linear speed

100AH All voltage 101AH Current power-on duration

100BH Al2 voltage 101BH Current running duration

100CH Al3 voltage 101CH Pulse input frequency (unit: 1
Hz)

100DH Count input 101DH Communication reference

100EH Length input 101EH Actual feedback speed

100FH Load speed 101FH Main frequency X

- 1020H Auxiliary frequency Y

-14-




Parameter Communication Addresses

Table 1-2 Description of Modbus-specific parameter addresses

Parameter Address

Parameter Description

Frequency reference 1 set through
communication

1000H

Communication reference (decimal)
-10000 to +10000

The communication reference is a
relative value (percentage). 10000
corresponds to 100.00%, and —10000
corresponds to —100.00%.

The communication references apply
when the frequency, torque upper
limit, V/f separation voltage, PID
reference, and PID feedback of the
MD520 AC drive are set through
communication.

As for frequency data, the
communication reference is a
percentage of the maximum frequency
(FO-10). As for torque data, the
communication reference is a
percentage of the torque upper limit
(F2-10 for motor 1 and A2-48 for motor
2).

Frequency reference 2 set through
communication

7310H

The unit of the written data is Hz. The
number of decimal places is consistent
with that defined by F0-22. For
example, if the decimal value 1000 is
written, the frequency reference is
10.00 Hz when F0-22 is set to 2.

Control command input to AC drive 1
(write-only)

7311H

0: Stop according to the stop mode
defined by F6-10

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: Stop according to the stop mode
defined by F6-10

Reset upon fault

Control command input to AC drive 2
(write-only)

2000H

Run in forward direction
Run in reverse direction
Jogin forward direction
Jog in reverse direction
Coast to stop
Decelerate to stop
Reset upon fault
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Parameter Address Parameter Description
Read AC drive state 1 3000H 1: Running in forward direction
2: Running in reverse direction
3: Stopped
4: Auto-tuning
5: Faulty
Read AC drive state 2 T7044H Bit0: Running state

Bitl: Forward/Reverse direction
Bit2: Whether a fault occurs

Bit3: Whether the output frequency
reaches the frequency reference
Bit4: Communication normal flag
Bit5 to Bit7: Reserved

Bit8 to Bit15: Fault code

Parameter lock password verification

1FOOH

If the actual password value is
returned, password verification is
passed. (If password protection is
disabled, that is, the password is 0,
0000H is returned.)

Parameter initialization

1FO1H

1: Restore factory settings

4: Restore user parameters from
backup

501: Back up current user parameters

DO control

AO1 control (write-only)

2001H

2002H

Bit0: DO1 output control
Bit1: DO2 output control
Bit2: Relay 1 output control
Bit3: Relay 2 output control
Bit4: FMR output control
Bit5: VDO1

Bit6: VDO2

Bit7: VDO3

Bit8: VDO4

Bit9: VDO5

0 to 7FFF, indicating 0% to 100%

AO2 control (write-only)

2003H

0 to 7FFF, indicating 0% to 100%

Pulse output control (write-only)

2004H

0 to 7FFF, indicating 0% to 100%
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Parameter Address Parameter 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 exception
18: Current sampling exception
19: Motor auto-tuning exception
20: Encoder/PG card exception
21: EEPROM fault

22: Encoder card not activated
(To be continued)

Continued Continued Continued

23: Output short-to-ground

26: Accumulative running duration
reach

27: User-defined fault

28: User-defined alarm

29: Accumulative power-on duration
reach

30: Output load loss

31: PID feedback loss during running
32: Parameter exception

40: Pulse-by-pulse current limit fault
42: Excessive speed deviation

43: Motor overspeed

45: Motor overtemperature

47: STO fault

(To be continued)
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Parameter Address Parameter Description
Continued Continued Continued
51: Pole position auto-tuning error

55

: Master-slave control fault
56:
5T7:
58:
59:
61:
62:
63:
82:
85:
93:
94:

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
Timing fault

Motor control exception 1
Motor control exception 2

159: Auto reset fault

160: Modbus timeout
161: CANopen fault

162: CANlink fault

164: Expansion card fault

174: Input exception protection
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2

List of Communication Protocols

The MD520 series AC drive supports seven communication protocols in the form of
external communication expansion modules. For details, see the following table.

Communication Protocol

Communication Hardware

Modbus

CANopen/CANlink

PROFINET

PROFIBUS DP

EtherCAT

MD-SI-DP1

EtherNet/IP

External communication
expansion modules

RS485 communication
interface of MD520 series AC
drive

CN1 interface of MD520 series
AC drive

MD500-PN1 communication
expansion card

MD38DP2 communication
expansion card

MD500-ECAT communication
expansion card

MD-SI-DP communication
expansion card

MD500-EN1 communication
expansion card
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3

3.1

3.2

Modbus Communication

Introduction

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, which allows centralized control by using a PC or PLC. You can set the
operation commands, modify or read parameters, and read the operating status and
fault information of the AC drive through the communication protocol.

The AC drive supports the Modbus RTU and Modbus ASCII slave communication
protocols. These protocols define the content and format of messages transmitted
during serial communication. If the slave has 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.

Networking and Interfaces

In a network with a single master and multiple slaves, one of the devices works as the
communication master (typically a PC host controller, PLC, or HMI), and the other
devices work as communication slaves. The communication master initiates
communication actively to read or write to parameters of communication slaves, and
the slaves respond to queries or communication operations from the master. At the
same moment, either the master or the slave transmits 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 Interface

The MD38TX1 communication card required for Modbus communication is specially
designed for the MD520 series AC drive to provide the RS485 communication function.
It adopts the isolation scheme and its electrical parameters conform to international
standards. You can use it as required to control operation and parameter setting of
the AC drive through the remote serial interface. See the following figure.

-20-



Modbus Communication

J2

Figure 3-1 Modbus communication interface

Table 3-1 Function description of MD38TX1 terminals

Terminal ID Terminal Name Function Terminal Layout
J2 485+ RS485 RS485
c.ommunlcgt-mn comr_nunlcgtlon 485 + 485 - CGND
signal (positive) terminal with
isolation input
485- RS485 RS485
communication communication
signal (negative) terminal with
isolation input
CGND Reference ground of | Isolated power
RS485 supply
communication
signal
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Table 3-2 Jumper on the MD38TX1 expansion card

Terminal
ID

Terminal Name

Function

Jumper/DIP Switch
Position

J3

RS485 communication
terminal resistor setting
jumper

Connect the terminal
resistor.

o &0

Disconnect the terminal
resistor.

The jumper setting is based on the top view of the expansion card with the main wir-
ing terminal as the bottom side. For the position of the jumper, see the PCB

silkscreen.

Communication Networking

1. RS485 topology
The following figure shows the RS485 bus topology. You are advised to use shielded
twisted pairs for the RS485 bus and use twisted pair cables to connect RS485+ and
RS485-. A 120 Q terminal matching resistor is connected at both ends of the bus to
prevent signal reflection. The reference grounds of RS485 signals on all nodes are
connected together. A maximum of 128 nodes are supported and the distance
between each node and the bus must be less than 3 m.

RS485 bus / /
Sl \ [ ! ]
485
- L e N e
V V 1 V V V ] ) V _V [
485+485 - CGND
¢

Master

MD520 AC drive MD520 AC drive

Slave 1 Slave N

Figure 3-2 RS485 bus topology

2. Multi-node connection mode
When the number of nodes is large, the RS485 bus must be daisy-chained. If branch
connection is required, it is recommended that the length of the cable between the
bus and the node do not exceed 3 m. The shorter, the better. Never use the star
topology. The following figure shows the frequently used bus structure.
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N
Recommended [J /[J |

RS485 bus
Master Slave 1 Slave 2 Slave 3 Slave N
Figure 3-3 Daisy chain
N
Recommended@j7 l RS485 bus
3m 3m 3m
Master Slave 1 Slave 2 Slave 3 Slave N

Figure 3-4 Branch connection

It is recommended that the distance between the bus and the node do not exceed 3

m.

-23-




Modbus Communication

Not
recommended b

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

Figure 3-5 Star topology (prohibited)

3. Terminal wiring

e Terminal wiring for nodes with CGND
MD38TX1 provides three cables, which connect to terminals RS485+, RS485-,
and CGND respectively. Check that the RS485 field bus has these three cables
and the wiring terminals are not connected reversely or incorrectly. If a shielded
cable is used, connect the shield layer to CGND. Never connect the shield layer
to any terminal except CGND, including the drive housing and grounding
terminal.

Considering cable attenuation, you are advised to use AGW26 or thicker cables if
the connection length is longer than 3 m. Always use twisted pair cables to
connect RS485+ and RS485-.
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| 485+ \
)
[485° 4
Shielded twisted pair
| CGND

9pou G8%SY
9pou G8YSY

Recommended cable 1: Multi-core twisted pair cables. Use one twisted pair
to connect RS485+ and RS485- and twist the remaining pairs into one to
connect CGND.

Recommended cable 2: Shielded twisted pair cables. Use the twisted pair
cable to connect RS485+ and RS485— and use the shield layer to connect
CGND.

In occasions where shielded cables are used, connect the shield layer to
CGND only. Never connect the shield layer to the ground.

e Terminal wiring for nodes without CGND
For nodes without CGND, do not connect CGND or the shield layer to the PE
terminal of the node directly. Do as follows:

[ 485+
<>
485"

Shield layer unconnected

Spou G8%SY

9pouU G8¥SY

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 layer) of the bus directly to the pin.

Method 2: Find the reference ground of the RS485 circuit on the PCB with the
node and connect the drain wire to CGND or the shield layer.

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

Transmission Distance

The maximum number of nodes and transmission distance of a standard RS485
circuit vary with the transmission rate, as listed in the following table.

Table 3-3 Maximum number of nodes and transmission distance

Transmission Rate (kbps) Number of Nodes Cable Diameter
Distance (m)

100 115.2 128 AWG26

1000 19.2 128 AWG26
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3.3

3.4

Transmission Mode

The RS485 communication network adopts the asynchronous serial half-duplex
transmission mode. Data is transmitted frame by frame in the form of packets agreed
in the Modbus RTU protocol. An interval that is longer than the transmission time of
3.5 bytes on the communication data line marks the start of a new communication
frame.

——CAomo_——0mmoonon ::)O(ﬂﬂ)O(ﬂﬂ)O(ﬂﬂ:)O(ﬂﬂ)O(ﬂﬂ)O(ﬂmlz
ILongermamhe Dataframe L’:ngerthan(he

Master transmit Slave response Master transmit Slave response
frame 1 frame 1 A frame 2 frame 2
I A °
| ! Dataframe /!
transmission transmission I
time of 3.5 bytes time of 3.5 bytes

With built-in Modbus RTU slave communication protocol, the AC drive can respond to
the query command from the master or act according to the query command and
respond to communication data.

The master can be a personal computer (PC), an industrial control device, or a
programmable logic controller (PLC). It can communicate with a slave separately, or
send broadcast messages to all slaves. When the master sends a query command to a
single slave, the slave is required to return a response frame. For a broadcast
message sent by the master, no response from the slaves is required.

Data Frame Structure

The following figure shows the communication data format of the Modbus RTU
protocol. The AC drive allows read-write operations on only word-type parameters.
The communication read command is 0x03, the write command is 0x06, and the
multi-write command is 0x10. Read-write operations on bytes or bits are not allowed.

>3.5Bytes 1BytelByte 2Bytes 2Bytes 2Bytes

Master read Target | Rend | porameteradaress | Namberol]  crceneckeum K
Idle (Header) station | command HeeeeL p L—H Idle
command frame _______ address | 03 o R
L ) *
CRCcheck — ————————

In theory, the host controller can read a maximum of 12 consecutive parameters.
However, it cannot read parameters across parameter groups. Otherwise, a response
error will occur.
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>35Bytes 1Bytel BytelByte (2n) Bytes 2 Bytes

________ -7
Target Read Number
Slave read Idle (Header) station | command| of data Parameter CRCchecksum | 1o
response frame sddress | 003 | oytes ) HL Lt !
________ i e
A
CRCcheck — ———————— [}

>35Bytes 1Byte 1Byte 2Bytes 2Bytes 2 Bytes

Master write == ———~~ J F———— o
Idle (Header)

station | command Parameter address Parameter CRC checksum Idle |
command frame __ " aaress | 0 : —H R
L )
CRCcheck ——————————— +
>3.5Bytes 1Byte 1Byte 2Bytes 2 Bytes 2 Bytes
. S | e | | G S S
Slave write -=——--—---— —T 0 -—=
fra me Idle (Header) Staa’l%:n mmﬁ:and Parameter address Paﬁmiter CRC Chec:wm dle |
reSponse address 0x06 B B
________ C
CRCcheck ——————————— +
>3.5Bytes 1Byte 1Byte2Bytes 2Bytes 1Byte (2n) Bytes 2 Bytes
v~
Master multi-write e (roacer J o | e | Pomctr | mmoerar | et | porameter [crcaregcan| e
command frame _______ address | 0x10 L (2n) - o
L J
A

CRCcheck — = —— — — — — — — —
Similarly, multi-write can be performed on up to 12 consecutive parameters at a time.

>3.5Bytes 1BytelByte 2Bytes 2 Bytes 1Byte (2n) Bytes 2 Bytes

. e ———— * Y —_———
Slave multi-write e | rens | reemeer | womomor ot | rameer | crc !
Idle (Header) station | command| address | parameters (n) | databytes (2n)|  address checksum ide |
response frame scaress | 0 : iy i
N A
CRCcheck —=—————=—————

If a slave detects a communication frame error or reading/writing failure caused by
other reasons, it returns an error frame.

Note

No response is returned for CRC check error.

The slave read response error command is 0x83, the write response error command is
0x86, and the multi-write response error command is 0x90.
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>35Bytes 1Bytel Bytel Byte 2Bytes

Sl dresponse "TTTTTT~ ——T73
averead response e (Header) | scagon | 0x83 frror | CRC checksum e !
errorframe __ address P 1
| S— A
CRCcheck =—===—=—=—=
>3.5Bytes 1BytelBytelByte 2Bytes
—— Error types:
LT TP SR p—— —_———=n 01: Command code error
Slave write response deteadern | st | ouss error | cRechecisum e ! 02: Address error
error frame address vpe ! 03 batorror
________ —_———— ?Al(,'(:mmand processing
) N il

CRCcheck ——————=

>3.5Bytes 1Bytel Byte2 Bytes 2 Bytes
At

Slave multi-write -___kﬂ_(:_d_, Jarget | oo | Error | cRechecksum _;l__-i
response error frame clticaden) | o] ™ | wee s e

f——————— —_————

Table 3-4 Data frame fields

Frame header (START) |Idle time longer than the transmission time of 3.5 characters

Slave address (ADR) Communication address range: 1 to 247

Command code (CMD) | 03: Read slave parameters; 06: Write to slave parameters; 10:
Multi-write to slave parameters

Parameter address (H) | Internal parameter address of the AC drive, in hexadecimal
Parameter address (L) formgt; parameter type or non- parameter type (such as the
running status and running command). For details, see the
address definition.

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

Number of parameters | Number of parameters read in this frame. 1 indicates that one
(H) parameter is read. Low-order bytes follow high-order bytes
Number of parameters during transmission.

) This field is unavailable because this protocol allows only one
parameter to be modified at a time.

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
Data (L) high-order bytes during transmission.

CRC lower bits Check value: CRC16 check value. Low-order bytes follow high-
CRC higher bits order bytes during transmission.

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

END Transmission time of 3.5 characters

CRC check:

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

The CRC is first stored to OXFFFF. Then a process is invoked to process the
consecutive 8-bit byte in the message and the value in the register. CRC is performed
on only the eight bits in each character, but not the start bit, stop bit, and parity bit.

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

When CRC is added in a message, high-order bytes follow low-order bytes. The CRC
simple function is as follows:

unsigned int crc_chk_value (unsigned char *data_value,unsigned char length)
{

unsigned int crc_value=0xFFFF;
inti;

while (length-)

{

crc_valuer="data_value++;

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

{

if (crc_value&0x0001)

{

crc_value= (crc_value>>1) A0xa001;
}

else

{

crc_value=crc_value>>1;

}

}

}

return (crc_value);
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3.5

}

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).

Related Parameters

Table 3-5 Parameters related to Modbus communication

Pa
rame
ter

Parameter
Name

Default
Value

Value Range

Description

FD-00

RS485 baud
rate

5005

Ones: Modbus
300 bit/s
600 bit/s
1200 bit/s
2400 bit/s
4800 bit/s
9600 bit/s
19200 bit/s
38400 bit/s
57600 bit/s
11,5200 bit/s
Tens: Reserved

LoD RN RS

Hundreds: Reserved
Thousands: CAN baud rate
20
50
100
125

500
M

This parameter defines the rate of data transmission
between the host controller and the AC drive. A higher
baud rate indicates faster communication.

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

RS485 data
format

o

No check (8-N-2)

0:
1:
2:
3:
4: 250
5:
6:
0:
1: Even parity check (8-E-

=

2: 0dd parity check (8-0-
1)

3: No check (8-N-1)

4: No check (7-N-2)

5: Even parity check (7-E-
1)

6: 0dd parity check (7-0-
1)

7: No check (7-N-1) (valid
for Modbus)

Note that the data format set in the host controller must
be the same as that set in the AC drive. Otherwise,
communication will fail.
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Pa Parameter Default Value Range Description
rame Name Value
ter
FD-02 | RS485 local 1 1to 247 The uniqueness of the local address is the prerequisite for
address point-to-point communication between the host

controller and AC drive.

FD-03 | RS485 2 0 ms to 20 ms (valid for This parameter defines the interval from when the AC
response Modbus) drive finishes receiving data to when it sends data to the
delay host controller.

o If the response delay is shorter than the system
processing time, the system processing time prevails.

o If the response delay is longer than the system
processing time, the AC drive sends data to the host
controller only after the response delay elapses.

FD-04 | RS485 0 0.0 (invalid) When this parameter is set to a valid value, the system
communica 0.1s to 60.0s reports the communication error Errl60 if the interval
tion timeout between two consecutive communications exceeds the
time communication timeout time. It is set to 0.0s under

normal circumstances. This parameter is used to monitor
communication status in a system with continuous
communication.

3.6 Communication Configurations

3.6.1 Configuration of RS485 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.
2. Connect RS485+ and RS485- on the H5U terminal to RS485+ and RS485- on the AC
drive, as shown in the following figure.

485+ 485+
H5U 485- 485- MD520
GND GND

Figure 3-6 Connecting communication interfaces

Master-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 v/ €OM on the left to go to the PLC configuration interface, select the
protocol and data format, and click "OK".

COM Settings

Agreement Selection HW Type

MODBUS-RTU master Rs485

Protocol Config

Baud rate: 9600 v

Data length:

oK Cancel

3. Click =7 €OM then click "Add Modbus Config" and "OK".
(=) COM
B Bz COMO Modbus Config is dlsplayed Double-click B COMO Modbus Config
click "Add" on the displayed interface.
You can perform operations on a variable of the AC drive each time you click

"New".

,and

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

HO. | Hame | Slave HO. | Trigger Mode | Trigger Conditions Function Code Slave addr .. | Quantity Mapped Addr. Repeat Hum
1| slave 1 Cyclefns) 1000 Write Register(16) 1000 1 o 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 Write
Register; otherwise, the write operation will fail. Set Quantity to 1. The internal
variables of the AC drive are all 16-bit data. 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. | Fame | Slave HO. | Trigger Mode | Trigger Conditions Function Code Slave addr... | Quantity Mapped Addr Repeat Hum
1 | slave 1 Cyeleims) 1000 Write Rezister(16) 1000 i}
2 | slave 1 Cyolelns) .. 1000 ¥rite Register{16) 2000 1 . 2 1
3 | slave 1 Cyclalnz) .. 1000 Eead Register (03) 7002 1 . D300 1
4 | slave 1 Cyclelms) 1000 Eead Register (03) 7003 1 1302 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. Set Quantity to 1. The internal
variables of the AC drive are all 16-bit data. If Quantity is set to 2, the read
operation will fail.
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After the read and write settings, click "OK" to return to the programming
interface.

Instances

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

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Quantity Mapped Addr. Bepeat Hum
Write Kegister(16] 1000 1 . jill] 1
TDEMUL. 1208 E100.0 D108 ]
hxis | HO
input value
IIFT 108 0o ]
¢ 0 K10000 H o 0 E-10000 o omv 0 e ]
w000
DEmL 1209 00,0 108 1
- nios | DEMUL D208 E100.0 D108
< 110 K10000 H it E-10000 H o omwv 1o
Fet 2 Axis 1 — write frequency
M3000
v 4 m ]

2. Implement start/stop control on 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. 2000H is defined as follows: 1

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
L MoV K1 oz 1
fxiz 1 contrel
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.

3. Read the bus voltage.
Convert the bus voltage address U002 to 7002 based on the conversion rule
(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
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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 addr... | Quantity Mapped Addr.
Read Register(03) 7002 1 . 1300
TFLT 1300 1350 1
Axiz | read
W02 value
TEDIV 350 E10 500 ]

Actusl bus voltage

4. Read the output voltage.
Convert the output voltage address U003 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. .. | HQuantity Mapped Addr.
Read Regzister(03) 7003 1 .. 1302
g mwv D302 502 ]
hriz 1 read :
hxiz 1 actual
003 value cutput rvoltage

5. Read the output current.
Convert the output current address U004 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.

Function Code Slave addr. .. | Quantity Mapped Addr.
Read Register(03) 004 1 . D304
IFLT T304 1354 :l
hxiz 1 read
U004 value
DIELTY 1354 Ei00 TE04 ]
hxis 1 oactual

output current

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.

-34-



Modbus Communication

Funetion Code Slave addr... | Quantity Mapped Addr.
Read Register(03) 3000 1 .. D305
-[ Mov D308 D368 ]

7. Read the DI state.
Convert the DI state address U007 to 7007 based on the conversion rule, and
convert the read value into a binary value. The LSB indicates DI1, the second bit
indicates DI2, and so on.

Function Code Slave addr. .. | Auantity Mapped Addr.
Read Register(03) 7007 1 . D310
— Moy 0310 1360 ]
II =tatus

8. Read the fault code.
Convert the fault code address U045 to 702D and convert the fault subcode address
U046 to 702E based on the conversion rule.

The following figure shows the configuration and the program.

Function Code Slave addr. (H) | Quantity Mapped Addr.
Read Register (03] 702D 1 .. 1312
Read Register(03) TOZE 1 .. 1314

Mo D312 D36z ]

Fault master code

MoV D314 D364 1
Fault subeode

Common Problems and Solutions
The must-dos are listed as follows:

1. Check the wiring. Check whether the wrong pins are wired as RS485+ and RS485—
incorrectly.

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 problems 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
F0-08; when F0-03 is 9, the address is 1000H or 7310H).

2. Check whether the terminal resistor is ON. If not, switch on the

terminal 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 terminal resistor is ON. If not, switch on the

terminal resistor and then power on the AC drive again.

Unstable 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 of RS485 Communication Between AC Drive and

AM600

The following configuration instance illustrates how to control forward/reverse
running of the AC drive by using the AM600 series PLC.

Hardware Connection

Ports:

e AM600 provides two RS485 ports. The two RS485 channels share the same DB9
interface. For details, see the following figure.
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RS485 port on CPU module Pin Channel |Assignment| Function
_ | Negative signal of the RS485 differential
1 RS485 pair of COMO
: o= LLLLLLLLES 3 2 como RS485+ Po_sitive signal of the RS485 differential
1 (o o8 (RS485) pair of COMO
2 |o e m—
of7 i
3o ol 8 iy 5 GNDO Power ground of COMO
4 |o i
s lo)® H
sl 5485- Negative signal of the RS485
i 6 R differential pair of COM1
i 9 com1 RS485+ | Positive signal of the RS485 differential
- (RS485) pair of COM1
N
& 3 GND1 | Power ground of COM1

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

Hardware connection procedure:

J2

1. Take COM1 as an example. Connect one end of the network cable to CN1 of AM600
through the DB9 terminal, strip the other end of the cable and connect the RS485+,
RS485—, and GNDO wires to RS485+, RS485—, and GND terminals of the AC drive, as

shown in the following figure.
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485+ 485+
AM600 485- 485- MD520
GND GND

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

AC Drive Configuration

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

Set the ones place of FD-00 to 5.

Set FD-01to 0.

Set FD-03 to 2.

Set FD-04 to 0.0.

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

PLC Configuration

1. Connect the PC and PLC by using a network cable or USB, open InoProShop, and
create a new project.

Fie Edit Vew Project Buld Onine Debug Tools Window Help

&= [

Devices > 2 x ] startPage X

ﬁ} InoProShop(V1.5.3)

Basic Operations

2] New Project..
& Open Project...
[{@ ©pen Project From PLC...

Recent Projects

& MDBO0

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

Categories: Device

Language

@ Acso1022100R0
@ Acsoz0222u0R0
@ acs1-01220080
@ acs11003100R0
@ amso1.crus0sTH.C
4 AM401-CPU 1508TP/TN
i AMa02.CPUIG0BTN.C
4 AM402-CPU 1608TR/TN

Lbraries

1 Az oo
) ST <
O
3 omvomioms

e

[ CODESYS SoftMotion RTE V3

[ CODESY Softmotion RTE V3 x64
() CODESYS SoftMotion Win V3

{J CoDESYs SoftMotion Win V364
{ Inovance_Windons RTE 64
i PitchDrive

P
[Structured Text (5T -

Device

Instruction

W 2 FS485: support MOIBUS-KTY master/slave protoccl and A
Frea port protoscl

B 1 channel CAN: supports CANDpen master station and
CANLink master/slave protosol, the master station supports
& maximun of 63 slave stations

B 1 channel Ethernet: 1 chennel supports NOIBUS-TCE
master/slave protocol, the naster station supports a
naximun of 63 slave stations

B © EtherCAT bus, the meximun nnber of sxes iz 2 it iz
reconnendad to be within 20, end the mexinum support iz
128 EtherCAT slave stations (4ME and virtual sxis do not
account for the munber of axes)

Nome:  [MDS0O_Test 4~

Location:  [D:\1_MDB00VD6_AutoShopNinoProShop

G

3. Select AM600-CPU1608TP/TN, set Language to "Structured Text (ST)", and click

IIOKII.

]

Categores:

Loraes

g acen
1 AcerzonsioR0

 avnscoussoemic
[ avrcouseosmi
3 vz couseommic:
d avzcouseosmi

§ ooz omo
i

13 cosests oftioson TE V3
{2 cooests sofwotin RTE V3364

) TEmEEEm

Locatio

4. Click "LocalBus Config", and click the CPU module. Since RS485 of COMO is
connected to the RS485 terminal of MD520 during the hardware connection step,

select the Modbus master of COMO.

Devees v ax
=19 moson_rest -
= 0 Devee (00 CPUIS0BTP /)

¥ Hordware Confouration

LocalBus - | =g Refresh

Copy (EsPaste i Delete £5)Undo ¢ Redo

3 Zoom In (3 Zoom Out 80 - %

o 0

@ Device Diagnose.
=9 Network Configuration N L
¥ LocaBus Confa
&l i oge AN on
= © Apptcation ~
[ e—
[8 rec_pra pre)
= @ Tssccontuaton
= & ManTask
8 e
() Resources ist
"3 SoftMotion General Axis Pool
B HGH_5PEED IO (righ Speed 10 Mo
1 008U oM Qrodbus s

~ | YEthorne:

| FEchorchT

iodbus Yester
w0
[Jchiopen Yastor

¢
[JNodbusTCP Nester  [Jiagh

[edbus Slave [JF:ee Protocel

[Jodbus Slave [JFzee Protocol

[JCANlink Mester  [JCANLink Sleve

NSTCP Slave  [JVelsec Master

CJEtherCAT Naster
| EtherYet/IP
[)EtherNet/IP Naster []Ether¥e

(IP Slave

5. Click "MODBUS_COMO0" on the left, and set the baud rate, parity, and stop bit

according to the settings of FD-01.
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=5 ros et
= (@ Device (AME00-CPU160STR/TN)
@, Device Diagnose:
= §€ NetworkConiursion

Seris Pt Confiration

89 Localbus config Device Diagnose.

= et -
= © Application Status, Baudrate 9600 v
M Loy venooer Ifornation pary Noe .
[E) Pc_pre re) —
= (B Task Configuraton Data Bits
soots 3 5
®,

Tomsorode @R Osc N\

18 vo0sus_covo (ocbus aster)

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

SUEIK]| W rmonaec:
] ofresh

@ voosscon )
o i Delete £ Undo

ModBus(ComPort 0)

B o722 10 igh sesd 0
= B 400805 00Mn o)
FE S —

7. Double-click the new Modbus slave, set the slave station number according to the
setting of FD-02 of the AC drive. Record the value of the slave enable variable.

Devees SUR K| ¥9 rercwere Configwration | (i MODRUSCOMO_ | 3 Network Coniguration (1 modbus_protocol x
=5 mosvo_rest - |
Modbus Slave Configuration
= (@ Device (4M600-CPU108TP/MY
@ e m Modbus RTU/ASCII
©, Device Diagrose db
Confguration
= $€ Network Confiuraton I
# < Unit D[1.247): B S “
¥ Localeus Config Device Diagnose ~
~
=80 pLctogic
us meout (ms): 1000 2 —~
= © Application 20 Timeout (m):
[ r— formaton
B .o ra) Save Enable variable:s 1001 N
= @@ TaskConguraton ~
= & vanask .
@) picpre

3 Resources it

% Softlotin GeneralAxis Pocl

B +1GH_SPEED IO (High Speed 10 Mod
= B MODBUS_COMD Qtodbus Mester)

(@ modbus.protocol (Modous Sve) | |

8. Write the PLC program: The slave enable variable is enabled; the frequency of the
AC drive is set to 50 Hz; the PLC runs for 4000 scanning cycles; during the first 2000
scanning cycles, it controls the AC drive to run in forward direction, and during the
last 2000 scanning cycles, it controls the AC drive to run in reverse direction; then it
controls the AC drive to decelerate to stop. Note that the slave enable variable
must be enabled.
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Devices

SWENRI | ¥ rerdnere Confowaton | (1§ MODBUS COMO_ [ §€ Network Confguration | (1] _modus protocal 6] PLC_PRG x
=) MDsoo_Test hd S
- var
= (@ pevke (A600-CPU1GSTP)
8o m —
Device Digrose: iare: e
=€ Network Configuration counter: INT:
5 Locaius Config € | mo v
= @) ricloge -
= © Application
D Lbrery anager o

B e praere)

=@ rask Configuration
= & Mok
) Resources st
3 Softoton General Axis Pocl

B MG SPEED_1O i Speed 10

= Bl MODBUS_COMD (Modbus Mester)

(i modbus_protocol (Modbus Save)

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

s Ty T varsbe | Resdomet Lot
Wodbus Save Communicaton
Contigration
Device Diagnose N
sates
formation
DJusededmloffset . S .

10. Configure the register in the displayed window. The control word read address of
the AC drive is 3000H, the write address is 2000H, and the frequency address is

1000H.

Modbus Channel Set

Channel

Hane [channel 01 |

hoosss Typs

¥rite Single Register (Function Cods 08)

Trigger

cyelie v|  Cyele Timelns) [100 =
Repeatad 1 =
Comment

Read Register

Offzet 00000

Length(#0RD) [0

Error Handling [Keep Last Value

Yrits Register
Offset |szwu ‘

Length(H0RD) |1
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Modbus Channel Set x

Channel

Hame [Channel 0z |

»

hecess Type Eead Holding Registers(Function Cods 03) ‘ ~
Trigger cyelic w|  Cycle Tinelns) 100 :
Repeated 1 E
Conment [

Fead Register

ffset [mxz000 ]
Length(WORD) |t :
Errer Handling Keep Last Valus v

Write Register
OfEset 0x0000

Length{WoRn) i 3

el

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

Modbus Slave Configuration Find Filter Show all E

T e e Variable Mapping Channel  Address  Type, Default Value Unit  Description

e (g Chamel02  WIWI | ARRAY [0..0] OF WORD Read Hlding Regiters
Chamel0l | %wQwi  ARRAY[0.0] OF WORD Write Sge Register

Device Disgnase “ %o
Intemal 1/0 Mapping L \
satus

Information

[ RESeCmapping. | Always update variables: [Enabled 1

¥ = Create new variable “p = Mapto existing variable

12. Select the variable to be mapped.

Input Assistant

TextSearch Categories

Variables & Name Address Origin

=- ¥ application

=] PLC_PRG

#- (@ IoConfig_Globals
* [ sDElement

#-{} sm3_Basic Library
+

+

{} sM3_Math Library
2 sMElement

[ structured view Filter |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 Execute to execute the program.
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4

4.1

CANopen & CANlink Communication

Introduction

The CANopen communication protocol is an international standard protocol. The
CANlink communication protocol is a dedicated protocol independently developed by
Inovance based on CAN bus application. This protocol can be used for
communication with only Inovance PLCs such as H2U, H3U, and AM600.

Communication Model

CANopen is an application layer protocol of network transmission system based on
the CAN serial bus. The CAN bus follows an 1ISO/0SI 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 adopts communication data block coding
instead of traditional address coding. 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, high
speed, great fault tolerance, and reliable data transmission, making it suitable for
industrial control and distributed real-time control. The following figure shows a
CANopen equipment model.

CAN bus 1/0
Communication . .
interface Object dictionary Application Eke
Data type Application program €
| SDO [ communication object[* ™| Deviceprofile | |
Special function object Applicati biect implementation
NN object pplication objec lelp

Figure 4-1 CANopen communication model

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

Protocol Features

CANopen supports six protocols:

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 Accelerated transmission mechanism of Service Data Object (SDO) (one parameter
or one object dictionary is transmitted at a time)

e Four TPDOs and four RPDOs

e Emergency objects
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e Syncmode

Object Dictionary

The object dictionary is an ordered set of parameters and variables. It is essentially a
grouping of objects accessible through the network in an ordered predefined fashion.
It includes all parameters of device profile and device network state.

Each object within the object dictionary is addressed using a 16-bit index and a 8-bit
sub-index. A master node or configuration tool can access all values in the object
dictionary of a slave node. 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

A000—FFFF

Unused

Static data type (standard data type such as

Boolean and Integer 16)

Complex data type (predefined structure consisting of
simple types, such as PDOCommPar and SDOParmeter)
Complex data type specified by the manufacturer
Static data type specified by the device profile
Complex data type specified by the device profile
Reserved

Communication profile area (such as device type,
error register, and supported PDO quantity)
Manufacturer-specific profile area

Standard device profile area (such as "DSP-401 1/O
module device profile": Read State 8 Input Lines)
Reserved

Figure 4-2 Structure of object dictionary

Commonly-used Communication Objects

CANopen provides multiple communication objects, each of which has different
characteristics and applies to different applications. It uses predefined
communication object identifiers (COB-IDs). The rules are as follows:

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

Transmit SDO — 0x600+Node-Id

Receive SDO — 0x580+Node-Id

e PDO object:

RPDO1 — 0x200+Node-Id

RPDO2 — 0x300+Node-Id

RPDO3 — 0x400+Node-Id

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

e EMCY object: 0x80+Node-Id
Node-Id: Device ID (station address), which is defined by FD-02

Communication objects are defined as follows:

e Network management (NMT) object
NMT objects include boot-up messages, the heartbeat protocol, and NMT
messages. Based on the master/slave communication mode, NMT is used to
manage and monitor all nodes in the network, implementing node state control,
error control, and node startup.

e Service data object (SDO)
SDO enables a client to access object dictionary entries using an index and sub-
index. SDO is implemented via the CAN-based message specification (CMS) object
of multi-domain at the CAN application layer (CAL), and can transmit data of any
length (segmented into several messages when the data length exceeds four
bytes). The SDO protocol produces a response for every request. The SDO request
and response always contain eight bytes.

e Process data object (PDO)
PDO is used to transmit real-time data from one node to one or multiple nodes.
The data length ranges from one to eight bytes. Each CANopen device has eight
default PDO channels, that is, four TPDOs and four RPDOs. PDOs can be sent
synchronously or asynchronously, determined by the PDO communication
parameters. The content in a PDO message is predefined, determined by the PDO
mapping parameters.

e Synchronization object (SYNC)
The SYNC object is the message periodically broadcast by the CANopen master to
the CAN bus to provide the basic network clock signal. Each device can determine
whether to use the object to synchronize with other network devices based on its
own configuration.

CANopen message format

o NMT module control message
Only an NMT master node can send NMTModuleControlNMT messages. For details
about the message format, see "Table 4-1 NMT message format" on page 47. COB-
ID is fixed at 0x000. Data0 is the command word, which occupies one byte. See
"Table 4-2 NMT message command format" on page 47. Datal is the CANopen
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network device address, which occupies one byte. When it is 0, the message is a
broadcast message for all slave devices in the network.

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

Table 4-1 NMT message format

COB-ID RTR Data0 Datal

0x000 0 Command word Node ID

Table 4-2 NMT message command format

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

NodeGuarding message
With the NodeGuarding service, the NMT master can check the current state of all
nodes. This service can detect whether data transmission of the nodes is available.

The standard protocol objects 0x100C and 0x100D respectively set the guard time
and the guard time multiplicative factor, which together determines the node
guarding time period.

"Table 4-3 Frame sent by the NodeGuarding master” on page 47 describes the
remote frame sent by the NMT master.

Table 4-3 Frame sent by the NodeGuarding master

COB-ID RTR

0x700+Node-ID 1

"Table 4-4 Response message returned by the NodeGuarding slave" on page 47 is
the response message returned by the NMT slave. "Table 4-5 Status word returned
by the NodeGuarding slave" on page 48 describes the status word in the one-byte
format.

Table 4-4 Response message returned by the NodeGuarding slave

COB-ID RTR Data0

0x700+Node-ID 0 Status word
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Table 4-5 Status word returned by the NodeGuarding slave

5: Operational

Data Bit Description
Bit7 0 or 1 alternative
Bit6 to bit0 State:
4: Stopped

127: Pre-operational

e Heartbeat message

A node can be configured to produce periodic messages, called heartbeat
messages, as described in "Table 4-6 Heartbeat message" on page 48, in which
bit7 is 0, and bit6 to bit0 are the same as those of the NodeGuarding message. The
heartbeat time is defined by the standard protocol object 0x1017. A node cannot
support both the NodeGuarding and Heartbeat protocols.

Table 4-6 Heartbeat message

COB-ID

RTR

Data0

0x700+Node-ID

Status word

4.2 Networking and Interfaces

Communication Interface

The MD38CANL1 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 implements

control of the field bus.
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CN1

CANH|CANL|CGND

Figure 4-3 MD38CANL1 terminal layout

Table 4-7 Function description of MD38CANL1 terminals

Terminal ID Terminal Function Terminal Layout
Name

CN1 CANH Positive Connect to the

CAN input | positive end of the CANHICANL lcGND
CAN bus.

CANL Negative | Connect to the

CAN input | negative end of the
CGND

Power Connect to the
ground reference ground of
all CAN nodes.
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Table 4-8 Jumper on the MD38CAN1 expansion card

Terminal | Terminal Name Function Jumper/DIP Switch Position
ID

CAN terminal Connect the
resistor terminal resistor.

e @@

Disconnect the
terminal resistor.

@ e o]

The jumper setting is based on the top view of the expansion card with the main wir-
ing terminal as the bottom side. For the position of the jumper, see the PCB
silkscreen.

Communication Networking

1. CAN bus topology
The following figure shows the CAN bus topology. You are advised to use shielded
twisted pairs for the CAN bus and use twisted pair cables to connect CANH and
CANL. A 120 Q terminal matching resistor is connected at both ends of the bus to
prevent signal reflection. The reference grounds of CAN signals on all nodes are
connected together. A maximum of 64 nodes are supported and the distance

between each node and the bus must be less than 0.3 m.
o CANlink bus / /

| [
— CANL / T\

451_\_# CGND \ [\ / \ N\
o L / ) | temina
J_ V V| V ] ) J_

e o o
H5U series PLC MD520 AC drive MD520 AC drive

Figure 4-4 CANlink bus topology

The following figure shows the recommended usage of different field cables.
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CANH-
<>\

CGND——————— ———

~4
Route the twisted pair and
COM cables close together.
(1) Single-core self-winding cable

" Twist and connect other
unused wires to COM.

(3) Multi-core unshielded twisted pair

Transmission Distance

~
Con‘nect the shielded cable directly to COM.

(2) Dual-core shielded twisted pair

A ~a
Twistand connectother ~ Connect the shielded cable directly to PE.
unused wires to COM.

(4) Multi-core shielded twisted pair

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

Table 4-9 Relationship between the bus length and baud rate

Baud Rate (bit/s) Length (m)

M 25

500k 100
250k 250
125k 500
100k 500
50k 1000
20k 1000
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4.3 Related Parameters

Table 4-10 Related parameters

-52-

Parameter Parameter Default Value Value Range Description
Name

FD-00 Baud rate 5005 Ones: Modbus | This parameter
0: 300 bit/s defines the rate
1: 600 bit/s of data
2:1200 bit/s transmission
3: 2400 bit/s between the
4: 4800 bit/s host controller
5: 9600 bit/s and the AC
6: 19200 bit/s drive. A higher
7: 38400 bit/s baud rate
8: 57600 bit/s indicates faster
9: 11,5200 bit/s | communication.
Tens: Reserved | Note that the
Hundreds: baud rate of the
Reserved host controller
Thousands: CAN | must be the
baud rate same as that of
0:20 the AC drive.
1: 50 Otherwise,
2:100 communication
3:125 will fail.
4:250
5:500
6: 1M

FD-02 Local address 1 1to 247 The uniqueness

of the local
address (except
the broadcast
address) is the
prerequisite for
point-to-point
communication
between the
host controller
and AC drive.

In the same
network, all
station numbers
must be unique.
Otherwise,
communication
will fail.
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Parameter

Parameter
Name

Default Value

Value Range

Description

FD-10

Communication
protocol

1: CANopen
2: CANlink

This parameter
defines the CAN
communication
protocol.

The value 1
indicates
CANopen
communication.
The value 2
indicates
CANlink
communication.

FD-14

Number of CAN
frames received
per unit time

0 to 65535

This parameter
is used to
monitor the bus
load. It defines
the number of
CAN frames
received by the
station per
second.

FD-15

Maximum value
of node RX error
counter

0 to 65535

This parameter
is used to
monitor bus
errors. It defines
the maximum
value of the CAN
RX error counter
of the node.

FD-16

Maximum value
of node TX error
counter

0 to 65535

This parameter
defines the
maximum value
of the TX error
counter of the
node.

FD-17

Node bus-off
count

0to 65535

This parameter
is used to
monitor bus
errors. This
parameter
defines the CAN
bus-off count of
the node.

FD-19

CAN
communication
disconnection
coefficient

1to 15

This parameter
defines the CAN
communication
disconnection
coefficient.
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4.4 Application

4.4.1 Data Frame Structure

The AC drive parameters specify the mapping mode between parameters and object
dictionary indexes, which facilitates operations on the parameters.

Mapping between the parameters and CANopen object dictionary indexes is
described as follows:

e Mapping mode
The parameter groups of the AC drive correspond to the indexes 0x2000-0x20FF of
the CANopen object dictionary. To be specific, the high-order 16 bits of a
parameter address plus 0x2000 is the index of the object dictionary, and the low-
order 16 bits plus 1 is the sub-index of the object dictionary.
Take the drive parameter F0-03 as an example. Its communication address is
0xF003, and the corresponding object dictionary index is 0x20F0, and the sub-
index is 0x04.
e Mapping
The AC drive has seven parameter groups: FO to FF, A0 to AF, BO to BF, CO to CF, HO
to HF, LO to LF, and U0 to UF.
The following table describes the mapping between the parameter groups and the
object dictionary indexes.
Table 4-11 Mapping between parameter groups and object dictionary indexes
Parameter Groups CANopen Object Dictionary Index
FO to FF 0x20F0 to 0x20FF
A0 to AF 0x20A0 to 0x20AF
BO to BF 0x20B0 to 0x20BF
COto CF 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 mapping between parameter indexes in a group and the object
dictionary sub-indexes.
Table 4-12 Mapping between parameter indexes in a group and object dictionary sub-
indexes
Parameter Index CANopen Object Dictionary Index
0x0 to OxFE Ox1 to OxFF
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4.4.2 Operation Instance (SDO)

Take reading F0-17 as an example. The parameter address is 0xF011, the

corresponding object dictionary index is 0x20F0, and the sub-index is 0x12.

1. The communication master uses the CANopen SDO to perform the read operation
on the AC drive. The following table describes the format of data sent by the
master.

Take F0-02 as an example. The index is 0x20F0, and the sub-index is 0x03.

Table 4-13 SDO sent during 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"
8-byte frame data | DATAO Command code (0x40) | 0x40 read command
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 Datal Reserved "0"
DATAS Data 2 Reserved "0"
DATA6 Data 3 Reserved "0"
DATAT7 Data 4 Reserved "0"

2. The slave returns a response message. The following table describes the data
format of the SDO returned by the slave during the read operation.
If the operation is successful, the return value of the command code is "0x4B"; the
index remains unchanged; DATA4 and DATADS are the read data; and DATA6 and
DATAT are 0.

If the operation fails, the return value of the command code is "0x80"; the index
remains unchanged; DATA4, DATAS5, DATA6, and DATAT are the SDO operation
failure error code.

Table 4-14 SDO returned during 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"
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8-byte frame data

CAN Frame CANopen Data Description
DATAO Return value of the Success: 0x4B
command code Failure: 0x80
DATA1 Low-order byte of Parameter group
index (OxFO for group F0)
DATA2 High-order byte of 0x20
index
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 Success: 0
DATA7 Data 4 Failure: SDO
operation failure error
code

3. Perform the write operation on the AC drive by using the SDO.
The master uses the CANopen SDO to perform the write operation on the AC drive.
The following table describes the format of data sent by the master.

Table 4-15 SDO sent during 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"
8-byte frame data | DATAO Command code 0x2B
DATAL Low-order byte of index | Parameter group (0xFO
for group F0)
DATA2 High-order byte of index | 0x20
DATA3 Sub-index Parameter No. + 1
("0x03")
DATA4 Datal Low-order byte of data
DATA5 Data 2 High-order byte of data
DATA6 Data 3 Reserved "0"
DATAT Data 4 Reserved "0"

4. The slave returns a response message. The following table describes the data
format of the SDO returned by the slave during the write operation.
If the operation is successful, the return value of the command code is "0x60"; the
index remains unchanged; DATA4, DATA5, DATA6, and DATAT are 0.
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If the operation fails, the return value of the command code is "0x80"; the index
remains unchanged; DATA4, DATAS, DATA6, and DATAT are the SDO operation
failure error code.

Table 4-16 SDO returned during 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"
8-byte frame data DATAO Return value of the Success: 0x60 Failure:
command code 0x80
DATAL Low-order byte of index | Parameter group (0xFO
for group FO)
DATA2 High-order byte of 0x20
index
DATA3 Sub-index Parameter No. + 1
("0x03")
DATA4 Data 1 Success: 0
DATA5 Data 2 Failure: SDO operation
DATA6 Data 3 failure error code
DATA7 Data 4 Reserved "0

5. Perform read and write operations on the AC drive.
The following takes the read and write operations on F0-02 as an example. The
CANopen address of the AC drive is 0x06.

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

The master reads the AC drive parameter F0-02 (command source selection). The
following table describes the CANopen message sent from the master when
reading the AC drive parameter F0-02 (command source).

Table 4-17 Message sent from 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 FO-02 is 0x0002, indicating that the current command source
of the AC drive is communication control.

Table 4-18 Message returned by the AC drive when reading F0-02

Message ID (Hex) RTR Data (Hex)
0x586 0 4BF0200302000000

7. Set the command source (F0-02) to the operating panel.
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To set the command source to the operating panel, write 0 to F0-02. The master
sends a CANopen message as described in the following table.

Table 4-19 Message sent from the master to write to F0-02

Message ID (Hex)

RTR

Data (Hex)

0x606

0

2BF0200300000000

8. The AC drive returns a CANopen response message, as described in the following
table. The value of FO-02 is changed to 0, indicating that the current command
source is the operating panel.

Table 4-20 Message returned by the AC drive when writing to F0-02

Message ID (Hex)

RTR

Data (Hex)

0x586

60F0200300000000

4.4.3 Operation Instance (PDO)

The AC drive supports four RPDOs (RPOD1, RPDO2, RPDO3 and RPDO4) and four
TPDOs (TPOD1, TPDO2, TPDO3 and TPDO4), which can be configured as needed.

You can configure the PDO mapping for a slave by using the operating panel. You are
advised to use the CANopen master to configure a mapping. PDO mapping can be
configured by manually modifying parameters in group AF. The following table
describes PDO mapping.

Table 4-21 PDO mapping

RPDO Address of Parameter in TPDO Address of Parameter in
Group AF Group AF

RPDO1 Sub-index 1 | AF-00 TPDO1 Sub-index1 |AF-32
AF-01 AF-33

Sub-index2 | AF-02 Sub-index2 |AF-34

AF-03 AF-35

Sub-index3 | AF-04 Sub-index3 | AF-36

AF-05 AF-37

Sub-index4 | AF-06 Sub-index4 | AF-38

AF-07 AF-39

RPDO2 Sub-index 1 | AF-08 TPDO2 Sub-index1 | AF-40
AF-09 AF-41

Sub-index2 | AF-10 Sub-index2 | AF-42

AF-11 AF-43

Sub-index 3 | AF-12 Sub-index3 | 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 Address of Parameter in TPDO Address of Parameter in
Group AF Group AF

RPDO3 Sub-index 1 |AF-16 TPDO3 Sub-index1 |AF-48
AF-17 AF-49

Sub-index2 | AF-18 Sub-index2 | AF-50

AF-19 AF-51

Sub-index3 | AF-20 Sub-index3 | AF-52

AF-21 AF-53

Sub-index4 | AF-22 Sub-index4 | AF-54

AF-23 AF-55

RPDO4 Sub-index1 |AF-24 TPDO4 Sub-index1 |AF-56
AF-25 AF-57

Sub-index2 | AF-26 Sub-index2 | AF-58

AF-27 AF-59

Sub-index3 | AF-28 Sub-index3 | AF-60

AF-29 AF-61

Sub-index 4 | AF-30 Sub-index4 | AF-62

AF-31 AF-63

Each PDO can be configured with four mappings. To configure one mapping, you
need to operate on 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 mapping object
format is as follows: 311615870.

Index Sub-index Object Length
High-order bits of the Low-order bits of the -
parameter in group AF parameter in group AF

To map a parameter to a PDO, you need only to write the object dictionary index and
sub-index corresponding to the parameter as well as the data length to the parameter
in group AF based on the preceding rules.

For example, to configure two mappings for RPDO1, one points to FO-01 and the other
is an object dictionary object 0x6060-00, do as follows:
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Table 4-22 Example of group AF parameter mapping

Assumed Address of Content Remarks
Address Parameter in
Group AF
F0-01 AF-00 0x20F0 Parameter address index
Equal to group No. FO + 0x2000
AF-01 0x0210 High-order bits (02): Parameter group No.
offset +1
Low-order bits (10): 16-bit parameter length
0x6060-00 | AF-02 0x6060 Object dictionary index
AF-03 0x0008 High-order bits (00): Object dictionary sub-
index
Low-order bits (08): 8-bit object length

Note

The write operation, whether through the software tool or the operating panel, must be
done before CANopen remote node is started.

4.5 Communication Configurations

4.5.1 Configuration of CANlink 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.
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 4-5 Connecting communication interfaces

Master-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 @& CAN(CANLink) on the left, set as follows, and click "OK".
Protocol: Select CANlink.

Station No.: Select Upper computer setting. (Note that the CANlink station
number of the PLC cannot be the same as 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.)

E)-2% CAN(CANLink)

3. Click & CAN(CANLIRK)| o4 Click "AddCAN Config”. | CANlink Config  jg
displayed. Double-click "CANLlink Config", click "Next" on the displayed interface,
and then set as follows on the pop-up interface.

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".

4. After adding the slave, select the PLC to configure the D component to write to the
AC drive.

Station number Device type

63 Host{H5U Series)
MD (Freguency Converter)
2 MD (Freguency Converter)

Host (63) Config

Send Config | Receive Config  Synchronous Write

O, Trigger Mode  Trigger Send Station Send Regzister Receiver Station Receive Register Length
1 Time{ns) 10 63 HOST (HBU) 1] Dec 1 MD (Frequency 1000  Hex 1

2 Time(ms) 10 63 HOST (HEU) z Dee 1 MD (Frequency 2000  Hex 1

3 Time(ns) 10 65 HOSD(HSU) 100 Dec 2 WD (Freguency| 1000  Hex 1

4 Time(nz) 10 85 HOST(HBU) 102 Dec 2 WD (Freguency| 2000  Hex 1

< - prassypmons ne.

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 to the
corresponding register address as required, and make sure that the RX register
address is correct and writable; otherwise the write operation will fail.)

5. Select the station (AC drive) to read to configure the D component to read 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.
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Slave station (1) configuration

Send Config Receive Config

HO. Trigger Send Station Send Register Receiver Station Receive Register Length
1 10 1 MD (Frequ 7002 Hex 83 HOST (HBU) 300 Deo 1
H 10 1 MD (Frequ 7003  Hex 83 HOST {HBU) 302 Tec 1
3 10 1 MD (Frequ 7004  Hex 83 HOST {HBU) 304 Tec 1

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

Instances

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

The following figure shows the configuration and the program.

63 HOST (HEU) il Dee 1 MD (Frequ 1000  Hex 1
DEMUL Dzog E100.0 n1os ]
hxis 1 HIT
input value
IINT 0108 nio ]
E < D10 K10000 H > o E-10000 o owv Do 4 ]

. Implement start/stop control on 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. 2000H 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 following figure shows the configuration and the program.

A3 HOST (HEN 2 Tee 1 MD (Frequ 2000 Hezx 1

i sl Iz ]

doris 1 control
wor

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.
Convert the bus voltage address U002 to 7002 based on the conversion rule
(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
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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 (HEU) 300  Dec 1
TFLT D300 D350 ]
Boriz 1 read
U002 value
DEDTY D350 E10 500 ]

fhetual bus voltage

. Read the output voltage.
Convert the output voltage address U003 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.

1 MO (Frequ 7003  Hex &3 HOST (HEU) a0z Tlec 1
— Mov D302 D502 ]
Axiz 1 read faris 1 tual
003 value JEooEem

output voltagze

. Read the output current.
Convert the output current address U004 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 3 HOST (HEW) 304  Dec 1
DFLT D304 0354 ]
Bis 1 read
U004 value
DEDIV D354 E100 0604 ]
Axiz 1 actual

output current

. 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.
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1 MD (Frequ 3000 Hex 63 HOST (HEU) 305  Dec 1

I mv D308 1358 ]

7. Read the DI state.
Convert the DI state address U007 to 7007 based on the conversion rule, and
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 MD (Frequ 7007  Hex 63 HOET (HE1r 30 Dee 1

— mv 0310 D360 1
DI status

8. Read the fault code.
Convert the fault code address U045 to 702D and convert the fault subcode address
U046 to 702E based on the conversion rule.

The following figure shows the configuration and the program.

1 MD (Frequ 7020 Hex 53 HOST (HE1) a1z Dlec 1
1 MD (Frequ FOZE  Hex 63 HOST (HBL) 314 Dec 1
My 031z D362 ]
Fault master code
moy D314 D364 ]

Fault subcode

Common Problems and Solutions

The must-dos are listed as follows:

1. Check the wiring. Check whether the wrong pins are wired as CANH and CANL to
the PLC.

2. Check the value of FD-10. 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 AC drives.
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Table 4-23 Common problems and solutions

Problem Solution
Failure to write 1. Check F0-03 to confirm that the address in the configuration
frequency

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).

. Check whether the terminal resistor is ON. If not, switch on the

terminal resistor and then power on the AC drive again.

Failure to start the AC
drive

. Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

Communication).

. Check whether the terminal resistor is ON. If not, switch on the

terminal resistor and then power on the AC drive again.

Unstable connection

. Check that wiring on the PLC end is reliable. (Touch the

connection cables on the PLC end to check for poor contact.)

. Check that wiring on the AC drive end is reliable, and make

sure that network cables are inserted tightly.

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

cable.

Incorrect read value

. Check that the configuration address is correct.
. Check whether the program performs data conversion.
. Make sure that the D component is not occupied.

4.5.2 Configuration of 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.

H5U

CANH

CANL MD38CAN1-CN1 MD520

CGND

Figure 4-6 Connecting communication interfaces
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Master-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) on the left, set as follows, and click "OK".
Protocol: Select CANopen.

Station No.: Select Upper computer setting. (Note that the CANopen station
number of the PLC cannot be the same as 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 Hjs CANICANoper) , and click "AddCAN
=2 CAN(CANopen)

CANOpen Config

Config". is displayed. Double-click "CANopen
Config", and double-click the AC drive slave in the "CANopen Device List" on the
right.

= CANopen Network Conig
& HsU
@ tivos20 1 o

MD520_v1.1

4. Configure the receive PDOs and transmit PDOs of the slave. Double-click the slave
to configure.
Receive PDO: The PDOs for writing the running frequency and control commands
are added by default.

Transmit PDO: Click Transmit PDO, and configure the PDOs according to the
following conversion rule:

Index: For groups FO to FF, convert F in high-order bits to 0 and then add 0x2000.
For groups A0 to AF, convert A in high-order bits to 4 and then add 0x2000.
For groups U0 to UF, convert U in high-order bits 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 corresponding to the bus voltage
address U002 is 0x2070, and the sub-index is 03.
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Slave Node Receive PDO  Send PDO  Service Data Objects Debug IO Mapping Module information

Num... Name Index Subindex  Bit Length
1 1sttransmit PDO 1621800
Running Frequency 1622070 8201 16
Bus Voltage 1622070 16203 16
Inverter State 1 1622070 162 16
2 2nd transmit PRO 16#1801
Output Voitage 1622070 8204 16
Output Current 1622070 16205 16
O State 1622070 16208 16
[3  3rd transmit PDO 1641802
FaultMaincode 1622070 82 16
Fault subcode 1622070 82F 16
4 4thtransmit PDO 1621803

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

Variable Mapping Index: Subindex Bit Length

Instances

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

The program is as follows:
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dais 1 — Convert HID output frequency valus format

TENL 1208 E100.0 mMoE ]
runming: OF jusd 1108 o ]
< 10 10000 H > it} E-10000 H omv it} 4 1

Axis 1 — write frequency

my 4 7001
hxis 1 set Ereguency

Program running fleg,
running: OF, stop: OFF

2. Implement start/stop control on 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:

— Moy Kl D7000 1
Axiz 1 control word

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 D7425 D350 :l
hxis 1 U002
DEDIV D380 Ei0 D&00 :|

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:
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- mv 07408 D502 ]
Rl 1 UO-03 Riz 1 Actual outpur
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 07409 D354 ]
hxis 1 U004
DIEDTV D354 E100 D504 ]
hxiz 1 Aetual

output surrent

6. Read the AC drive state.
Read D7426 to directly obtain 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 D358 ]
fxis 1
Inverter status

7. Read the DI state.
According to the conversion rule, the DI state maps to D7410. 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:

—  mv D7410 D360 ]
hxiz 1 W0-07

8. Read the fault code.
According to the conversion rule, the fault code maps to 7411, and the fault
subcode maps to 7412.

The program is as follows:
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Dral1 D362 ]

hxiz 1
Fault master code

D412 D354 :l
hxis 1
Fault subeode

Common Problems and Solutions

The must-dos are listed as follows:

1. Check the wiring. Check whether the wrong pins are wired as CANH and CANL to

the PLC.

2. Check the value of FD-10. 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 4-24 Common problems and solutions

Problem Solution
Failure to write . Check F0-03 to confirm that the D component and the address
frequency

in the configuration table are correct (when F0-03 is 0, the I/O
mapping is 2000sub8; when F0-03 is 9, the I/O mapping is
2073subll).

. Check whether the terminal resistor is ON. If not, switch on the

terminal resistor and then power on the AC drive again.

Failure to start the AC
drive

. Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

Communication).

. Check whether the terminal resistor is ON. If not, switch on the

terminal resistor and then power on the AC drive again.
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Problem Solution
Unstable connection | 1 check that wiring on the PLC end is reliable. (Touch the
connection cables on the PLC end to check for poor contact.)
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 . Check that the configuration address is correct.

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

A w N

. Check the D component of I/O mapping.

4.6 Communication Faults

4.6.1 Emergency Message and AC Drive Faults

Emergency Message Data

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

Table 4-25 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 0xFF0O0 indicates
predefined errors.

« 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 Codes

The following table lists the standard fault codes of the MD520 series AC drive. For
details, see the MD520 user guide.
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Table 4-26 Fault information

AC Drive Fault Information AC Drive Fault Information
2: Overcurrent 42: Excessive speed deviation
5: Overvoltage 43: Motor overspeed
8: Pre-charge power fault 45: Motor overtemperature
9: Undervoltage 47: STO fault
10: AC drive overload 51: Pole position auto-tuning error
11: Motor overload 55: Master-slave control fault
12: Input phase loss 56: Self-check fault 1
13: Output phase loss 57: Self-check fault 2
14: Overheat 58: Self-check fault 3
15: External fault 59: Self-check fault 4
17: Pre-charge circuit exception 61: Braking overload
18: Current sampling exception 62: Braking transistor fault
19: Motor auto-tuning exception 63: External alarm
20: Encoder/PG card exception 82: Pre-charge contactor fault
21: EEPROM fault 85: Timing fault
22: Encoder card not activated 93: Motor control exception 1
23: Output short-to-ground 94: Motor control exception 2
26: Accumulative running duration reach 159: Auto reset fault
27: User-defined fault 160: Modbus timeout
28: User-defined alarm 161: CANopen fault
29: Accumulative power-on duration reach | 162: CANlink fault
30: Output load loss 164: Expansion card fault
31: PID feedback loss during running 174: Input exception protection

4.6.2 Simple Diagnosis

Description

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, it indicates that the
network has experienced strong interference for a long time. If the value is greater
than 0 and increases within 5 minutes, it indicates that the network is experiencing
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 terminal resistor is only connected 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 interface is connected (typically CGND of all devices are connected
together and not grounded).
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5

5.1

5.2

PROFINET Communication

Introduction

The MD500-PN1 card is a PROFINET fieldbus adapter card complying with the
international PROFINET standard. It is installed on an MD series AC drive to improve
the communication efficiency and facilitate implementation of the AC drive
networking function, enabling the AC drive to be a slave controlled by the fieldbus
master.

This user guide is applicable to the MD500-PN1 card with software of version 1.00 or
later (you can query the version by viewing the parameter U0-67 of the MD520 after
the card is installed and 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,
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 MD500-PN1 card into
the AC drive and fasten the screws to prevent the signal socket between boards from
being damaged by the pulling force of the external signal cable. "Figure 5-1 " on page
74 shows the installation.

After installing the MD500-PN1 card on the AC drive, connect the ground terminals of
the MD500-PN1 card and the AC drive properly, as shown in "Figure 5-2 " on page 75 .

Figure 5-1 Installation of MD500-PN1
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=T 8

fl]ll\'@ANCE

Figure 5-2 Connecting ground terminals of the MD500-PN1 card and AC drive

Interface Layout and Description

The following figure shows the interface and indicator layout of the MD500-PN1 card.

The pin header J1 on the back of the MD500-PN1 card is used to connect the AC drive.
The MD500-PN1 card provides two network ports (J2 and J3) for communication with
the PROFINET card (PLC).

J2 J3

Figure 5-3 Interface layout of the MD500-PN1 card

Table 5-1 Interfaces and indicators of the MD500-PN1 card

Symbol Hardware Name Function
1 Pin header Chgck whether FD-00 is set to 9 and FD-
0lissetto 3.
J2 Standard Ethernet RJ45 socket, direction-
Network ports insensitive. J3 is used to communicate
3 with the PROFINET card (PLC).
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Symbol Hardware Name Function

It indicates the power status. ON
indicates normal, and OFF indicates

D> Power indicator abnormal (check whether the installation
is correct).

Status indicator of

D1 communication with PLC
(PLCLINK) .
— For details, see "Table 5-2 " on page 77

Status indicator of

D4 communication with AC

drive (DSPLINK)

It is used for upgrade by the

st 2-bit DIP switch manufacturer 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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5.4

Table 5-2 Status indicators of the MD500-PN1 card

Indicator State Description Solution
Steady green Normal N/A
Steady yellow MAC address Replace the MD500-PN1 card.
abnormal
Blinking yellow | AC drive faulty Clear the AC drive fault.
Abnormal Set F0-28 to 1 and check
DSPLINK Steady red communication with | whether the AC drive supports
the AC drive the MD500-PN1 card.
Check whether the AC drive
AC drive software version supports the
Blinking red communication MD500-PN1 card. Restore the
timeout AC drive software to default
settings.
Communication
Steady green normal N/A
Check whether a device name
is assigned to the slave.
Blinking green Master not found Check whether the
corresponding PLC is
PLCLINK connected.
Steady yellow Configuration error Check whether the GSD is
correct.
Communication with Check the wiring and check
whether the shield layer of the
Steady red the master B
interrupted network cable is connected
properly.
MD500-PN1 card Power off and then power on
software abnormal the equipment. Replace the
. MD500-PN1 card.
Dland b4 Both in red Check that the DIP switch S1is
DIP switch abnormal | OFF and re-power on the
equipment.
Topology

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

PROFINET
Master

MD500PN MD500PN
Slave 1 slave 2
P1 | P2 P1 | P2

MD500PN
Slave N

Figure 5-4 Bus topology
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PROFINET
Master

P1| P2

]

Network switch

— |
MD500PN MD500PN
Slave 1 Slave 2

P1| P2 P1| P2

]

]

Figure 5-5 Star topology
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PROFINET
Master
P1| P2
Network
switch 1
P1|P2|P3
L 7
[
MD500PN MD500PN
Slave 1 Slave 2
[P1]P2] [P1]P2]
Network Network
switch 2 switch 3
P1|P2|P3 P1|P2|P3
MD500PN MD500PN MD500PN MD500PN
Slave 3 Slave 4 Slave 5 Slave 6
\Pl]PZ\ \Pl]PZ\ P1| P2 P1| P2

Figure 5-6 Tree topology

Data Transmission Formats

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

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

Data Length

Supported Functions

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 state
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 state
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
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5.6

Data Format Data Length Supported Functions

PZD-12/12 Setting of AC drive
command and frequency
Periodic writing of ten
function parameters
Reading of AC drive state
and running frequency
Periodic reading of ten
function parameters

Standard telegram 6

PZD-2/6 Setting of AC drive
command and frequency
Reading of AC drive state
and running frequency
Periodic reading of four

function parameters

Supplementary telegram

PZD Data

The PZD data enables 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:

Setting the AC drive control command and target frequency in real time
Reading the current state and running frequency of the AC drive in real time

e Exchanging function parameter and monitoring parameter data between the AC
drive and PROFINET master in real time

By default, the written PZD1 and PZD2 are mapped to U3-17 and U3-16, respectively.
If a command or frequency fails to be written into the AC drive but 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 set to U3-17 and U3-16 respectively. If not, manually correct the values
of FE-00 and FE-01. 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 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 5-3 Interactive data

Master Transmit Data PZD AC Drive Response Data PZD
PzZD1 PZD2 PZD3 to PZD1 PZD2 PZD3 to
PZD12 PZD12
Control word | Frequency AC drive Status word | Running AC drive
(U3-17) reference parameters | (U0-68) frequency parameters
(U3-16) modified in (U0-69) read in real
real time time
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Table 5-4

Master Transmit Data PZD

AC Drive Response Data PZD

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 reference
target frequency
exceeds this range,
the AC drive runs at
the frequency upper
limit.

PZD1 AC drive command | PZD1 AC drive running
word (command state, which is
source set to described as follows
communication, that by bit:
is, F0-02=2) Bit0: 0: Stopped; 1:
1: Run in forward Running
direction Bit1: 0: Runningin
2: Run in reverses forward direction; 1:
direction Running in reverse
3: Jog in forward direction
direction Bit2: 0: Not faulty; 1:
4: Jog in reverse Faulty
direction Bit3: 0: Running
5: Coast to stop frequency not
6: Stop according to reached; 1: Running
the stop mode frequency reached
defined by F6-10 Bit4 to bit7:

7: Reset upon fault Reserved
Bit8 to bit15: AC
drive fault code

PZD2 AC drive target PzD2 AC drive running

frequency (unit: 0.01
Hz)

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

PZD3 to PZD12

Parameter values
modified in real
time, not written
into EEPROM

PZD3 to PZD12

Parameter values
read in real time
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5.7 Related Parameters

AC Drive PN Card Configuration

After installation, the MD500-PN1 expansion card can communicate with the AC drive
properly only after FO-28 is set to 1.

1: Digital setting
(retentive at
power failure)
2: All

3:AI2

4: AI3

5: Pulse
reference (DI5)
6: Multi-
reference

7: Simple PLC
8: PID

9:
Communication

Parameter Parameter Value Range Setpoint Description
Name
FO-28 Serial 0: Modbus Select the
communication | protocol special
protocol 1 communication
Communication card network
card network bridge protocol
bridge protocol as the serial
communication
protocol.
F0-02 Command 0: Operating Set the
source panel command
1: Terminal source to
2: communication.
Communication
F0-03 Main frequency | 0: Digital setting Set the target
reference source | (non-retentive frequency
at power failure) through

communication.
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Expansion Card Type Parameters

Parameter Description

U0-66 Model of communication expansion card
« 100: CANopen

« 200: PROFIBUS DP

«400: PROFINET

© 500: EtherCAT

« 600: EtherNet/IP

uUo0-67 Software version of communication
expansion card

5.8 Communication Configurations

5.8.1 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 device to the system of the master. If the file exists,
skip step 2. You can obtain the GSDML file from Inovance or its agent.

The configuration procedure is 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.

Totally Integrated Automation

Open existing project

Recently used

Project

@ Open existing project

@ Create new project

@ Migrate project

Welcome Tour

Installed software

Help

@& User interface language

» Project view

Click Create new project, enter a project name and storage path, and click Create.
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T Siemens —ox

Totally Integrated Automation

Create new project

Frojectname: (AR

Path: [C1Users\/0263D0cuments Automation

Open existing project

) 3l

Create new project Version: V15

Author: [,0263

Migrate project

Comment:

D]

Welcome Tour C

Installed software

Help
User interface language

» Project view

Click Configure a device, as shown in the following figure.

T Siemens - C:Usersly0263\Documents\AutomationPN testiPN test. —ox

I Start First steps

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

Totally Integrated Automation

Open existing project

5]

Create new project
proj | ~\\

Migrate project

Close project

. | Configure a device
Welcome Tour

First steps &s Write PLC program

Configure
Installed software technology objects
= l ] Configure an HM screen

User interface language

» Project view Opened project: C:\Usersly026 3\Documents\Automation|PN 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).
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Siemens - C:\Usersly0263\Documents\Automation\PN testiPN test —OX

Totally Integrated Automation

Show all devices

I Devices & @ Show all devices Details | List i

networks

@ Add new device

@ Configure networks

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

Select a PLC on the displayed page. Set the article number and firmware version of
the PLC correctly to avoid download failure.

T4 Siemens - C:\Usersiy0263\Documents\Automation\PN testiPN test =

Totally Integrated Automation

‘\\\‘ Add new device

Devices & Show all devices Device name:
networks

[Pt

~ [ Convrolers [A]  Devie:
~ @ sivencs71200
~lmcu
» [ CPU 1211 ACIDCRlY

» (@ cru 1211 DCiDCIDC
» [ CPU 1211C DCIDCRY.

Add new device

Controllers

cru1212¢ ACDCRY
Configure networks ~ [ cru 1212¢ ACIDCRY
D M ses7 212-180300%€0
B=r o Anicle no: | 6ES7 2121BE00XED
a T Tees7 212 166400160 Vewion:  [VaZ =
R » [@cPUT212600DCDC |
» [ CPU 1212€ DCIDCRY Description:
» [ CPU 1214C ACIDCRlY Work memory 75 KB; 120/240VAC power supply
I with DI8 x 24VDC SINKISOURCE, DQG x elay and
> [ U 1214 DCIDCIDC A2 0n board; 4 highspeed counters
» [ CPU 1214C DCIDCRY (expandable with digtal signal board) and &
PCsystems » [ CPU 1215C ACIDCRl pulse outputs on board; signel bosrd expands

onboard I10; up to 3 communication modules
ignal

1215C DCIDCIRl modules for IO expansion; 0.04 msi1000

» [ CPU1217C DCIDCIDC instrucions; ROFINETnterace o

WG g programming, HM and PLC to PLC

» [@ cPU 12126 DCIDCRY

Click Add or double-click the selected master, as shown in the following figure.
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Show all devices

Add new device

Configure net

FCsystems

[ Open device view

Now the master is established.

» [ cPu 1211C DODCRlY
~ [ CPU 1212C ACDCRly.
Tl e€57 212-18D30-0xB0

»yImeruT

» [ cPU 1212C DUDCRlY
» [ CPU 1214C ACIDCIRly

» [ cPU 1214C DODCDC

» [ CPU 1214C DCIDCRy

» [ cPU 1215C ACIDGIRY

» (1§ €PU 1215€ DEIDEIDC

» [ CPU 1215C DUDCRlY

» (1§ €PU 1217€ DEIDEIDC

» [[§ cPU 1212FC DODCDC
» [ €PU 1212FC DOIDCRly
» [[§ cPU 1214FC DODCDC
» [ €PU 1214FC DOIDCRly
» [[§ cPu 1215FC DODCDC
» [ €PU 1215FC DOIDCRly
» [ Unspecified CPU 1200

CPU 1212C AC/IDCIRly [
Article ne.: 6ES7 212-1BE40-0XB0
Version:  [vez =
Description:

Work memory 75 KB; 120/240VAC power supply
with DI x24UDC SINKISOURCE, DQ6 xrelay and
Al2 on board; 4 high-speed counters
(expandable with digital signal board) and &
pulse outputs on board; signal board expands
onbaard li0; up to 3 communication modules
for serial communication; up to 2 signal
modules for li0 expansion; 0.04 ms/1000
instructions; FROFINET interface for
programming, HMI and PLC to PLC
communication

2. Install the GSDML file. (Skip this step if the GSDML file has been installed.) Choose
Options > Manage general station description files (GSD).

emens

Usersy02 63\DocumentsiAutom.

Project Edit View Insert Online

Options | Tools

Window

\PN testiPN test

Help

L ChH savepoject & ¥ 5

Devices

~ ] PNtest

¥ Settings

Support packages

%] show reference text

LLl Global libraries

Start Automation License Manager

e ¥ cooffine g7 M IMA ¥ -

K¢ Add new device
g Devices & networks

/m PLC_1 [CPU 1212C AC/IDCRIY]

Y pevice configuration
% online & diagnostics
’-ﬂ Program blocks

’:5“ Technology objects
External source files
[& PLCtags

[ PLC data types

[ watch and force tables
(&g online backups

[ Traces

(i, Device proxy data

A | Details view

Select the path (English path required) for storing the GSDML file, select the GSDML

file to be installed, and click

Install.
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neral station description files
GSDs in the project

| Manage
Installed GSDs

Source path:  E:IPNgsd

Content of imported path
E File Version | Language | Status Info
V233 Englich MNotyetinstalled  WMDSOOPN

¥l GSDMLV2 33-novance-MD500PN-20190405 xm|

Delete H: Install }| Cancel

ACaution

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

guide.

After the installation is successful, click Close.

Manage general station descripti

Installation result

1 Message
o Installation was completed successfully.

| | Install additional files ) Close =N

3. Configure a slave.
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Click Device configuration on the interface.

Project  Edit  View Insert Online Options

3 % | save project -. o® = XK"!C

Devices

e
= |

* | 7] PMNtest
i Add new device
# Devices & networks
+ (19 PLC_1 [CPU 1212C AC/DCIRly]

------ Device configuration
%e & diagnostics
» g Program blocks
» [ Technology objects
4 External source files
v [ PLC tags

4 ETJ FLC data types
]

4

4

]

ro:,L Watch and force tables
[& Online backups
E Traces

[, Device proxydata

« | Details view

M o o 1
Click Network view.

Options  Tools Window Help
B X O MG EE I coonne F cocrie fr WA X S (1]
PN test » PLC_1[CPU 1212C AC/DGRIy]

Rack_0

] » FRD
<[] [>] [100% = —5— & <]l

Totally Integrats

X
[ Topology view [ Network view _J[IY Device view || Options
— [EE SR

# Moo [ o ()0 a 5 | [ Device overview |
.. v | Catalog

[ Filter Profil
» (@ cru

» [ Signal board
» [ Communicat
» [§ Battery boan
» (@D

» [ 0Q

» [ DiiDQ

» @A

» [ AQ

» [l AlAQ

» [ Communicat
» (@ Technelogy r

~ | Information

[d Properties | % Info @) |[2] Diagnostics

| General g Cross-references | Compile |

Device:

[E3][.2.[[@][show sll messages -

I<T n

Select the Ethernet interface of the PLC, and choose Properties > General.
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PN test » Devices & networks

|ETDpoIDgyview ”ﬁg‘h Network view  |[If Device view
|7 network| $3 Connections [FIi conneciion I Relations B HR P g | Networkovenfi*: :

E ’ﬂ Device
PLC 1
CPU1212C

¥ 57-1200 statio...
b PLC_1

<[] 100% - ¢ & <[u] 2
@‘_ﬂ.lnfo yHﬂ Diagnostics |

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

Generel Ethernet addresses

j Ethernetaddresses

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

<[] — [>][100% W] ——y— & <[u] I

‘ngperties H"j.llnﬂ) iJHﬂDiagnostics |

J General || 10 tags ” System constants || Texts |
General Il
Ethernet addresses
Ethernetaddresses
Time synchronization Interface networked with

Operating mode
» Advanced options Subnet: | Notnetworked

Web server access < Add new subnet ]

IP protocol

I~

() setIF address in the project

IP address:

[ use router

c
[-
(]
(]

Router address:

() 1P address is set directly st the device I

Locate MD500 under Hardware catalog on the right, and double-click MD500PN.
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i PORTAL
—| Options
> O
v | Catalog
|<5earch:v it
[ Filter Profile: | <All= [+] @
» [ Controllers E
B IEEY ]

N EN:

4 r"_[. PC systems
] P_n Drives & starters
» [l Metwork components
» [l Detecting & Menitoring
» [l Distributed 10
4 r"_[. Power supply & distribution
] P_n Field devices
~ ([ Other field devices
v [l Additional Ethemet devices
~ [l PROFINETIO
- m Drives
~ [ INOVANCE
~ [ MD500
~ [ MD500PN
'l MD500PN
v [ SIEMENS AG
[J m Encoders
] ﬁ Gateway

]

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

|; Topology view ||ﬁg‘h Network view  |[If Den

% Metwork .

PLC 1
CPU 1212C

Connections |Hl.'|::nne::icn :_”. Network
= .

ﬂ Devict

MD500PN O = v s

MDS00FPN % . b

* G

ot assigned
———

4

[ T

Select the slave, and choose Properties > General. Then, choose PROFINET
interface [X1] > Ethernet addresses and set the IP address.
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PN test » Devices & networks 1
|E Topology view Hﬁﬁh Network view  |[If Device view
[] &3 Relations - & = 5 i ® = Network overvi] 4

1 10 system: PLC_1.PROFINET |0-System (100) V2| Device

E ¥ 57-1200stat
PLC_1 MDSO0PN [ b P
CPU 1212C
- > GSD device_
» » MDSO0OPH
<fw] [>][100% ~ Blferers. rwrer [<[m]
‘ngperties ||‘_i.'.lnfu y"ﬂ Diagnostics |
J General H 10 tags H System constants ” Texts ‘
b General [l - -
~ PROFINETinterface [X1] e e
General Interface networked with
] Ethemnet addresses
» Advanced options Subnet: | PNIE_T [=]

Identification & Mainten_

Shared Device

IP protocol

IPaddress: | 192 _ 168 .0 .2

Subnetmask: | 255 . 255 . 255 . 0

Synchrenize router settings with 10 centroller

| Devices &ne...

Scroll down the screen to locate PROFINET. Deselect Generate PROFINET device
name automatically and enter a name in PROFINET device name. (Or you can
keep the option selected to allow the system to generate a device name

automatically.)
|§‘Fmperties ‘l:i.llnfo y"ﬂ Diagnostics ‘
J General H 10 tags || System constants || Texts ‘
» General M [+] synchrenize router settings with 10 controller [~
~ PROFINETinterface [X1] [[J use router

General

[ Generate PROFINET davice name automatically

PROFINET device name: |driverl

» Advanced options
Identification & Mainten... PROFINET

Shared Device

|
Converted name: |driverl |
|

Device number: | 1 [+

3 TR A FY [«
4. Configure data features of the slave.
Select the slave and switch to the Device view page. Locate Module under
Hardware catalog, and double-click the data length for the slave as required.
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P ouped device D500P D500P
|;Topolngyview I@Netmrkview @ Options [EE]
m =
it ' = Device overview Ll =g
2
~ =
| module . Reck | ¥ Catalog ]
= vosoors PR (e T—
LRlinceiiace © Writer  Profle: [l = [e]|E
) s
» [l Head module =
|
Il Stendard telegram 1, FZD-212 ]
__ L [l stendard telegram 2, PZD-4i4 °
v Il stendard telegram 3, PZD-6i5 =
- " Il stsndard telegram 4, FZD-8i8 4

v

L [l sndard telegram 5, FZD-10/10 &
I Estandard telegram 6, PZD =
Il supplementarytelegram, Pz =
=4
=
o
a
=
a
(i}
E
<] o & [ w ] 5 g
|§.Properties ||‘_i.llnf9 yHﬂ Diagnostics z

5. Configure PZDs.
The PZD1 and PZD2 configurations are fixed and cannot be modified by users.
PZD3 to PZD12 are for customized periodic data exchange. They can be set in
hardware configuration.

PN test » Ungrouped devices » MD500PN [MD500PN] =P EX

[ Topology view | Network view [ Device view || Options

dr [vosooriwosoorr  [+] i B ()" i [ | Device overview

4

<[] 3] [100% ?mv

~ MDS00PN o o Search> [ind]

MFiler  Profile: [<All>  |v]

=] [ Head module

« [ Module

o - ] M stendard telegram 1, FZD-212
gram 2, PZD4i4

[ Properties %} Info_&| % Diagnostics | Il stondard telegram 3, FzD6/6

Il Stonderd telegram 4, FzD8/8

5, PZDA10L

M stendard telegram 6, FZD-121...

M supplementary telegram, P.

Standard telegram 6, FZ0-1...

|| General [ 10tags [ Systemconstants | Texts |

Module

oo

General Parameter

*z03(masterslave):
Pz0(masterslave):
P20 (masterslave):
Pz06(masterslave):
PZ07(masterslave):
P20 (masterslave):
Faos(estrsseve)
[flas0 ] IZ’E (T w — Jp]

5 |Information

[ sorean O] ool oo ]|

PZDx(master->slave) indicates the address used by the master to write to the slave,
and PZDx(slave->master) indicates the address used by the master to read 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 MD500 are set to FO-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 the mappings of various slaves
are the same, you can select a 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 cannot be duplicate).

6. Download the configuration.
Save the network configuration. Set the IP address of the PC to an address in the
same network segment with the PLC. (Note that the IP address of the PC must be
different from the IP addresses of the slaves in the configuration. You can also
allow automatic IP address allocation for the PC.) Then, 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
FLC_1 CPU315-2PNIDP 2 X2 PNIIE 192.168.0.1 PNIIE_1
CPU315-2PNIDP 2 X1 WFI 2

Type of the PGIFC interface: [P PuilE [+]
PGIFCinterface: (Rl Incel(R) Eshernet Connscsion (3)1216-L | =] [
Connection to interface/subnet: | PNIE_I [+] @
stgateway: | - ®
Select target device: | Show all compatible devices B2l
Device Device type Interface type Address Target device
PLC_1 ‘CPU 315-2 PNIDF FN/IE 192.168.0.1 PLC_1
- - FN/IE Access address. -
[~ | Flash LED
Online status infermation: [ Display enly error messages
1 Found accessible device driverl
€@ scen completed. 1 compatible devices of 3 accessible devices found.
%1 Retrieving device information... E
Scan and information retrieval completed. [v]

7. Assign device names.
Assign device names for slaves without names. Select a slave, and choose Online >
Assign device name (or right-click the slave and choose Assign device name in
the shortcut menu).
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pns

sersty0263\Documents\Autom.

n\PN testiPN test

Edit View Insert |Online |Options Tools Window Help

Tota

ne ¥ Go offline e =

= Topology view | gh Networ

nn ~| I3 Relaions [ B 1 @ 3 =

2 10 system: PLC_1_PROFINET |0-System (100)

100% = P

| Properties  [*i}Info &

[ save praject ¥ Go online cul+k
= & Extended go online...
& Go offine
es Simulation »
M bownload to device Crrl+L
PN test Extended download to device
B Add new device D P S00PN
iy Devices & networks| S00FN
1
2
% online & diagno
» I Program blocks ETIO-Syste...
» [ Technology obje
» g External source
[=
» PLC
a remgs Hardware detection »
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On the displayed page, devices of the same type are listed. Select the slave to be
assigned with a device name based on its unique MAC address. The MAC address of
the MD500-PN1 card can be found on its housing. Then, click Assign name.

Assign PROFINET device na

Configured PROFINET device

PROFINET device name:

—_— Device fype:

Online access
Type of the PGIPC interface

Device filter

Accessible devices in the network:

IP address MAC address Device

PGIPC interface:

| drivert

| mDs00PN

|2_Fie

[l Inel(R) Ethernet Connection (3} 1218-LM - @

[w Only show devices of the same type

["] only show devices without names.

[T] Only show devices with bad parameter settings

PROFINET device name Status

0.0.00 T-CA4DFE-G37A _-MDS00

1 No device name assigned

W

["|Flash LED
[<] i [2]
Update list | 4 Assignname > |
Online status information:
@  searchcompletsd. 1 of 2 devices were found
[<] n [>]
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If information similar to that shown in the following figure is displayed, the device
name is assigned successfully. The displayed PROFINET device name must be
consistent with that displayed in the preceding figure. After assigning the device
name, close the window or select another device from the PROFINET device name
drop-down list to assign device names for other stations.

Assign PROFINET device name. X

Configured PROFINET device

PROFINET device name: < driverl =i
—— Device gype:  |MD500PN |

Online access
Type of the PGIFCinterface: | B_PHilE [+]

FGIFCinterface: Rl imiel(R) Exhernes Connection (3 1218-LM - ®[=

Device filter
[ Only show devices of the same type
[] only show devices with bad parameter settings

[C] only show devices withaut names

Accessible devices in the network:

IF address MAC address Device INET device name Status

0.0.0.0 70-CA-4DFEO37A MDS0D driver 0K

I (=

[T Flash LED

<] i B
Update list | [ ————

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 process of
assigning the device name is actually binding the device name with the MAC
address.)

ACaution

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

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

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

After the preceding steps, the PROFINET slave is configured. Now, you can compile
programs in the PLC to control the AC drive. Reading and writing to slaves on the PLC
are similar to those of PROFIBUS DP.
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5.8.2

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 Function of the 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, a PLC is used as the manager. Select the station
to be used as the manager, and select Manager (auto) from the Media
redundancy role drop-down list, as shown in the following figure.

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;
otherwise, an error will be reported.

3. 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, a 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.

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; otherwise, an error will be reported.

3. Download the configuration.

After configuring all devices in the MRP ring network, compile and download the
configuration to the PLC.
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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.

o Ina PROFINET network configured with MRP, when a disconnection occurs in the
ring network, handshaking will be performed again. In this case, the AC drive slave
reports ERR164, which is cleared automatically (if the automatic clearing function
is supported) after the handshaking is complete. You can also manually clear the
fault. After the network recovers from the disconnection, the preceding operations

are repeated.

« 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.

5.9 Fault Diagnosis

5.9.1 Communication Faults

When the communication function is configured incorrectly, both the PLC and
rectifier panel will report an error. You can troubleshoot the fault based on diagnosis
information on the PLC and rectifier panel.

The following table describes the fault code of the rectifier module.

Table 5-5 Fault code of the rectifier module

Fault Code

Possible Cause

Solution

E164.1

The communication between the
communication card and the master is
disconnected.

Check whether the connection
between the communication card and
PLC is in poor contact. Make sure that
they are properly connected.

5.9.2 Troubleshooting

The following table describes the faults that may occur during use of the MD500-PN1

card and the AC drive.
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Symptom

Solution

After the AC drive is
powered on, only the
power indicator (D4) is on,
indicating that the
connection between the
PN card and AC drive is
not established.

1. Check that F0-28 is set to 1.

2. Check the AC drive type. This user guide only describes the
usage of MD520. For other AC drive models, contact the
technical engineers to obtain the correct user guide.

3. Check whether the AC drive software version supports
MD500-PN1.

After the AC drive is
powered on, the power
indicator (D5) is on and
the communication
indicator (D4) is steady
yellow.

Replace the MD500-PN1 card.

After the
configuration is
downloaded,
D5 and D4 on
the MD500-PN1

1. Check that the cable is properly connected.

2. Check that the upstream PN node works properly.

3. Check whether the node is assigned with a device name
through the PLC.

The card are steady | 4. Check that the GSDML file used in the configuration is
connec | green,and D1 | correct.

tion fails | blinks green.

after the 1. Check that the GSD file used is correct.

configu | After the 2. Check that the PZD mapping is set correctly. Device-
rationis | configuration is | specific parameters in STEP 7 and PORTAL must be set in
down downloaded, decimal format. Therefore, you need to convert the

loaded. | D5and D4 on parameter numbers into decimal values when setting device-

the MD500-PN1
card are steady
on, and D1
blinks yellow.

specific parameters. For example, the decimal value of FC-11
is 64523 (0xFCOB in hexadecimal format). If a parameter
number that the AC drive does not support is entered, the
connection fails. Note that PZD mapping does not support
Modbus addresses such as H2000 and H8000.
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Symptom Solution

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 addresses may start from different
numbers), the PZD1 and PZD2 data written into the AC drive

No data can be 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
connec whether RET_VAL of the SFC15 block is 0. If not, an

tion is invocation error exists. Eliminate this error first and invoke
success the block again.

ful,all - [pzp3or

Check that F0-02 is set to 2 and F0-03 is set to 9. Check
whether the command reference is in the range of 1 to 7 (not
bit) or frequency reference is in the range of —F0-10 to +F0-10.
If not, the write operation fails. Check whether FE-00 is set to
U3-17 and FE-01 is set to U3-16. If not, manually correct the
parameter values or restore to factory settings.

indica | sypsequent
torson | 4ata can be
the PLC written, but
are PZD1 or PZD2
green, cannot be
butdata |\yritten/read.

cannot

be PZD1 and PZD2

written | €@" be w-ntten/ Check whether the PZD is supported by the message type.

. read, while . ..

into or Check whether Device-specific parameters are set correctly
PZD3 or P .

read subsequent (check whether the mapping is correct by checking

from the | SUP5€AY corresponding parameters in group FE).

AC drive. data cannot be
written/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
established, the AC drive | Check whether the high-order 8 bits of the PZD1 data (QW
reports ERR164, which data) written into the AC drive are 0 in the PLC program. If
cannot be cleared. not, change them to 0. The PZD1 command in this user guide
However, the D1 indicator | refers to values instead of bits. Note that this solution applies
on the PN card and the BF | to MD520 only. For other AC drives, consult the technical
indicator on the PLC are | personnel.

normal.

ACaution

When the status word returned by the MD500-PN1 card and the AC drive during communi-
cation cannot show the fault state, you need to monitor the state by using OB82, or write a
changed value to an address of the AC drive and read it back to check the state.
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The MD500-PN1 card can be replaced directly when the slave node is faulty (only
when the MD500-PN1 card is faulty) without device configuration again.

The prerequisites for directly replacing the MD500-PN1 card are as follows:

e The alternative component and the component to be replaced are both the
MD500-PN1 cards.
The alternative MD500-PN1 card has not been assigned with a device name before.
The topology has been configured during PLC network configuration.

e The Support device replacement without exchangeable medium option is
selected during PLC configuration.

To directly replace the MD500-PN1 card, the corresponding configuration is required.
The configuration varies in STEP 7 and PORTAL.

Selecting the Support device replacement without exchangeable medium Option
and Setting Topology in PORTAL
Open PORTAL, and select the PROFINET interface of the master in the hardware
configuration. Choose Properties > General, choose Advanced options > Interface
options, and select Support device replacement without exchangeable medium,
as shown in the following figure.

|Q.Pmperties H‘_i.‘.lnfo y"ﬂDiagnostics ‘

JGeneraI || 10 tags H System constants H Texts |

General .
Advanced options

Ethernet addresses (=]

Time synchronization

Interface options

Operating mode

[ call the user program if communication errors accur

<f@l Support device replacement without exchangeable medium=

Use [ECV2.2 LLDF mode

& fis

Media redundancy

caupiarn 1 susen Ll

F Realtime settings
¥ Port[X2 P1R]
» Port [%2 P2 R] Keep-Alive cannection

monitering 30 s

Diagnostics addresses E

For the S7-1200 or S7-1500 PLC, the sub-option Permit overwriting of device names
of all assigned 10 devices is available. If this sub-option is selected, the second
prerequisite for directly replacing the MD500-PN1 card is not required.

‘QProperties "'_i.'.lnfo i) ﬂ Diagnostics

JGeneraI || 10 tags ‘ System constants || Texts |

2]

» General Interf i
5
~ PROFINETinteriace [X1] |: nieriace options

General

Ethernetaddresses [¥ suppert device replacement without exchangesble medium

=Z"{_[ Fermit overwriting of device names of all assigned 10 devices

[] use IEC V2.2 LLDP mode

Time synchronization
Operating mode

~ Advanced options
Interface opticns Keep-Alive connection

maonitoring 30 S
» Real time settings =

» Port[X1P1] .—H
o S .

Then, switch to Topology view, as shown in the following figure.
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PN test » Devices & networks -

quopology view /M Network view  [[If Device view
¥ Nework| 8 Connections [ conneciion [-] & relavons W R H[E @+ = [ [ Nemorkovervi{+ |
¢ Device
> GSD device_1
PLC_1 MD5S00PN [ | I RN SO0 Sl
CPU 315-2 PNIDP MD500PN % . 1 T S7300/ET200M
Mot assigned : b PLCO
8
<[] [>][100% 2 fereretarmrriill 1) B 3 [ B
‘QPmperties ":i.llnfo y"ﬂ Diagnostics |

In the topology view, click and drag the interface to the interface of another device
that is directly connected to this 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 1, and P1 of slave 1
is connected to another slave, the connections must be consistent in the topology. An
incorrect topology will cause 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 facing the RJ45 interface.)

0 (= E) M B RS Goonline ¥ Gooffiine | Gy I IR X L]

r

PN test » Devices & networks

|; Topology view ||z Network view
Ed =R
______
PLC 1 MD500PN —
CPU 315-2 FNIDP MDSO0PH % . .
PLC_1 [} m
- | r
[ <[] 100% | —%— 9
Vet ~ - [FE—

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

Selecting the Support device replacement without exchangeable medium Option
and Setting Topology in STEP 7

In hardware configuration, double-click PN-10, as shown in the following figure.
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1 HW Config - [SIMATIC 300(1) (Configuration) -- 1111
Oy station Edit Insert PLC View Options Wind

D=8 5 S i g | = d

CFU 315-2 PH/DP

Click the General tab, select Support device replacement without exchangeable
medium, and click OK, as shown in the following figure.

Properties - PN-IO (R0/52.2) -
.
Media Redundanesy I Time—of-Tlay Synchronization I Options ]
General l Addreszes ] FROFINET I I-Device ] Synchronization ]
Shert PH-IO
Dewice name:
[~ VUse different method to obtain dewic
@ce replacement without exchangeable medium
Interface
Tvpe: Ethernet
Dewice 1]
hddress=: 192.165.0.1
Hetworked: Tes Properties. ..
Comment :
-

Cancel | Help |

According to the actual network connections, double-click Port 1 or Port 2 of the
PLC, and switch to the Topology tab. Select the port of the slave connected to the
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PLC from the Partner port drop-down list (the default option is Any partner, which
must be changed to the actual connected port), and click OK.

. .
Properties - PN-IO - Port 1 (RO/S2/X2 P1R) e

General ] Add.resse] Options ]

Fort Interconnection

Local port: [SIMATIC 300 (1)A\PH-I0 (CPU 315-2 PH/DF)APort 1 (RO/S2/X2 P1 R)
Medium: Local port: Copper Partner port: |- - —
Cable name: [copper Ba|

Fartners

Partner port:

SIMATIC 300(1)% (1) MDSOOPW\Port 1 i1 F1 E)
SIMATIC 300(1)% (1) MDSOOP¥\Port 2 (i1 F2 R)

Cable Data

O <100 m
i 0. 60

Cancel | Help |

&

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

After completing the preceding configuration, perform the following operations when
a slave device needs to be replaced: 1) Disconnect the device from the network. 2)
Install a new device that is not assigned with a device name 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, a device that has been assigned with a name
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. The
PLC will assign a device name to the newly connected device automatically.
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6.1

6.2

EtherCAT Communication

Introduction

Applicable to industrial field ultra-high speed I/O network, the MD500-ECAT
communication card (ECAT card for short) operates at the I/O layer and 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. It supports a minimum synchronization cycle of 500 ps.

This user guide is applicable to the ECAT card with software of version 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 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 for about 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 the pulling force of the external signal cable. "Figure 6-1 " on page
105 shows the installation.

After installing the MD500-ECAT card on the AC drive, connect the ground terminals of

the MD500-ECAT card and the AC drive properly, as shown in "Figure 6-2 Connecting
ground terminals of the MD500-ECAT card and AC drive" on page 106.

Figure 6-1 Installation of MD500-ECAT

-105-



EtherCAT Communication

=T 8

fl]N@NANCE

Figure 6-2 Connecting ground terminals of the MD500-ECAT card and AC drive

6.3 Interface Layout and Description

The following figure shows the interface and indicator layout of the MD500-ECAT card.
The pin header J7 on the back of the MD500-ECAT card is used to connect the AC
drive. The MD500-ECAT card provides two network ports (J4 and J6) for
communication with the master (or the upstream slave) and the downstream slave (if

any).
J4 J6
Figure 6-3 Interface layout of the MD500-ECAT card
Table 6-1 Interfaces and indicators of the MD500-ECAT card
Symbol Hardware Name Function
J7 Pin header It connects to the AC drive.
J4 They use the standard Ethernet RJ45
Network ports socket and are used for communication
J6 P with the master (or the upstream slave)

and the downstream slave (if any).

It connects to the EMC ground terminal

EMC dt inal
)i groundtermina of the AC drive.
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Symbol Hardware Name Function
It indicates the power status.
Power indicator ON ||f1d|§ates normal.

D13 (green) OFF indicates abnormal, and you need
to check whether the installation is
correct.

Status indicator of
D1 communication with AC drive
(green) For details, see "Table 6-2 Status
D4 EtherCAT interaction indicator | indicators of the MD500-ECAT card” on
(green) page 107
o7 ESC fault indicator
(red)

ACaution

o J4istheinput port (ECAT IN) and J6 is the output port (ECAT OUT). Do not connect
the input and output reversely.

o Use the Cat5e shielded twisted pair (STP) network cable to ensure stability.

Table 6-2 Status indicators of the MD500-ECAT card

Indicator State Description Solution
Steady green | Normal N/A
DL | teady off Abnormal Set F0-28 to 1 and check whether the AC
y cqmmumcathn drive supports the MD500-ECAT card.
with the AC drive
Steady green Working at OP N/A
state
Check the configuration. Check whether
Working in the AC drive supports the MD500-ECAT
Blinking green | PREOP/SAFEOP card and whether F0-28 is set to 1. Check
D4 mode whether the network port is connected
correctly.
Master
disconnected or | Check whether the master and upstream
Steady off AN
working in Initial | network port are connected correctly.
mode
Steady off Normal N/A
D7 i
Steady red ESC mt.ernal Contact Inovance for technical support.
exception
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6.4

6.5

Topology

After enabling communication between the ECAT card and the AC drive, connecting
the ECAT card to the ECAT master correctly and completing relevant communication
configuration can enable the communication between the ECAT card and ECAT
master and the AC drive networking function.

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

EtherCAT
Master

MD520-ECAT
Slave 1

IN [OUT|

MD520-ECAT
Slave 2

IN [OUT|

MD520-ECAT
Slave N

IN [OUT]

[ [T [T J

Figure 6-4 EtherCAT bus topology

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. The data communication addresses are directly
configured by the AC drive. The functions of PDO data are as follows:

1. Setting the AC drive control command and target frequency in real time

2. Reading the current state and running frequency of the AC drive in real time

3. Exchanging function parameter and monitoring parameter data between the AC
drive and EtherCAT master in real time

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

Transmit PDO from the Master to Axis 1 (1601h) Response PDO of AC Drive Axis 1 (1A01h)
Fixed RPDO Variable RPDO
AC Drive AC Drive Target AC Drive AC Drive State AC Drive Running AC Drive
Command Frequency Parameters Frequency Parameters Read
Modified in Real in Real Time
Time
RPDO1 RPDO2 RPDO3 to RPDO12 | TPDO1 TPDO2 TPDO3 to TPDO12
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Data Sent by the Master (RPDO)

Table 6-3 Master transmit data RPDO

RPDO

Description

RPDO1

AC drive command word (command source set to communication,
thatis, F0-02 =2)

¢ 1: Run in forward direction

¢ 2: Run in reverses direction

¢ 3: Jog in forward direction

o 4: Jog in reverse direction

« 5: Coast to stop

« 6: Stop according to the stop mode defined by F6-10

o 7: Reset upon fault

RPDO2

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 reference 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
frequency reference set through 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 frequency reference set
through communication is -6000, the AC drive will run at 50.00 Hz
in the reverse direction.

RPDO3 to RPDO12

Parameter values modified in real time, not written into EEPROM.
FE-02 to FE-09 correspond to RPDO3 to RPDO12. For details about
the configuration, see the PDO Data Configuration section.

Data Returned by the AC Drive (TPDO)

Table 6-4
TPDO Description
TPDO1 AC drive running state

« Bit0: 0: Stopped; 1: Running

¢ Bitl: 0: Running in forward direction; 1:
Running in reverse direction

 Bit2: 0: Not faulty; 1: Faulty

 Bit3: 0: Running frequency not reached; 1:
Running frequency reached

o Bit4 to bit7: Reserved

o Bit8 to Bit15: AC drive fault code

-109-




EtherCAT Communication

TPDO2 AC drive running frequency (unit: 0.01 Hz)
The current AC drive running frequency is
returned. The returned data is 16-bit signed
data and the received data is 16-bit
unsigned data. Variables must be mapped
to the 16-bit signed data.

TPDO3 to TPDO12 Parameter read in real time. FE-22 to FE-29
correspond to TPDO3 to TPDO12. For
details about the configuration, see the
PDO Data Configuration section.

6.6 SDO Mailbox Data
EtherCAT SDO is used to transfer non-cyclic data, such as communication parameter
configuration and servo drive running parameter configuration.

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

MD520 supports the SDO request and SDO response.

6.7 Related Parameters

AC Drive ECAT Card Configuration

After installation, the MD500-ECAT card can communicate with the AC drive properly
only after F0-28 is set to 1.
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Parameter Parameter Value Range Setpoint Description
Name
F0-28 Serial 0: Modbus Select the
communication | protocol special
protocol 1: communication
Communication card network
card network bridge protocol
bridge protocol as the serial
communication
protocol.
F0-02 Command 0: Operating Set the
source panel command
1: Terminal source to
2: communication.
Communication
F0-03 Main frequency | 0: Digital setting Set the target
reference source | (non-retentive frequency
at power failure) through

1: Digital setting
(retentive at
power failure)
2: All

3:AI2

4: AI3

5: Pulse
reference (DI5)
6: Multi-
reference

7: Simple PLC
8: PID

9:
Communication

communication.
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Communication Control Parameters

Table 6-5 Communication control parameters

Parameter Parameter Value Range Decimal Address
Name
U3-16 Frequency —Maximum frequency to 29456
reference +Maximum frequency
0.01 Hz
U3-17 Control 0000: Stop 0004: Jogin 29457
command according to the | reverse
stop mode direction
defined by F6-10 | 0005: Coast to
0001: Runin stop
forward 0006: Decelerate
direction to stop
0002: Run in 0007: Reset
reverse upon fault
direction
0003: Jogin
forward
direction
U3-18 DO control Bit0: DO1 output control 29458

Bit1: DO2 output control
Bit2: Relay 1 output control
Bit3: Relay 2 output control

U3-19 AO1 control 0 to 7FFF, indicating 0% to 100% 29459
U3-20 AO2 control 0 to 7FFF, indicating 0% to 100% 29460
U3-21 FMP control 0 to 7FFF, indicating 0% to 100% 29461
U3-22 Reserved Reserved

Us-23 Speed control | Signed data, 1 RPM 29463

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

The index (hexadecimal) specifies the position of the same type of objects in the
dictionary.

The sub-index specifies the offset of each object in the same index in hexadecimal
format.

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 value of offset in parameter group + 1

When the MD500-ECAT card is used, the written PDO1 and PDO2 are mapped to U3-17
and U3-16 respectively by default. Therefore, ensure that the first entry of RPDO is U3-
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17; otherwise, an operation exception will occur. Besides, if any non-zero value is
written to the high-order 8 bits of U3-17, the AC drive will report the communication
fault Errl64.

Communication Monitoring Parameters

Table 6-6 Communication monitoring parameters

Parameter Parameter Name Unit Decimal Address
U0-00 Running frequency | 0.01 Hz 28672
u0-01 Frequency reference |0.01 Hz 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
U0-06 Output torque 0.1% 28678
u0-07 DI state 1 28679
u0-08 DO/RO state 1 28680
u0-09 All voltage 0.01Vv 28681
uo0-10 Al2 voltage 0.01V 28682
Uo-11 Al3 voltage 0.01V 28683
U0-12 Count value 1 28684
u0-13 Length value 1 28685
uo-14 Load speed 1 28686
u0-15 PID reference 1 28687
U0-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
U0-18 Pulse input 0.01 kHz 28690
frequency

U0-19 Feedback speed 0.01 Hz 28691

U0-20 Remaining running | 0.1 min 28692
duration

uo-21 All voltage before 0.001V 28693
correction

U0-22 A2 voltage before 0.001Vv 28694
correction

u0-23 Al3 voltage before 0.001V 28695
correction

uUo0-24 Linear speed 1 m/min 28696

uU0-25 Current power-on 1 min 28697
duration

U0-26 Current running 0.1 min 28698
duration
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Parameter Parameter Name Unit Decimal Address
uo-27 Pulse input 1Hz 28699
frequency
U0-28 Communication 0.01% 28700
reference
u0-29 Encoder feedback 0.01 Hz 28701
speed
u0-30 Main frequency X 0.01 Hz 28702
U0-31 Auxiliary frequency Y | 0.01 Hz 28703
U0-32 Any memory address | 1 28704
U0-33 Synchronous motor | 0.1° 28705
rotor position
U0-34 Motor temperature | 1°C 28706
U0-35 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 V/f separation target |1V 28711
voltage
U0-40 V/f separation 1v 28712
output voltage
Uo0-41 DI state display 1 28713
U0-42 DO state display 1 28714
U0-43 Dl state display 1 1 28715
U0-44 DI state display 2 1 28716
U0-45 Fault information 1 28717
U0-58 Z signal counter 1 28730
U0-59 Frequency reference |0.01% 28731
u0-60 Running frequency | 0.01% 28732
Uo0-61 AC drive state 1 28733
U0-62 Current fault code 1 28734
U0-63 Data sent by master | 0.01% 28735
during point-point
communication
U0-64 Data sent by slave 0.01% 28736
during point-point
communication
U0-65 Torque upper limit | 0.1% 28737
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Parameter Parameter Name Unit Decimal Address
U0-66 Expansion card 100: CANopen 28738
model 200: PROFIBUS DP
400: PROFINET
500: EtherCAT
600: EtherNet/IP
Uo0-67 Expansion card 0.01 28739
version
U0-68 AC drive state 1 28740
U0-69 Running frequency |0.01 Hz 28741
uo-70 Motor speed 1RMP 28742
Uo-71 Output current 0.1A 28743
U0-80 Name of EtherCAT 1 28752
slave
U0-81 Alias of EtherCAT 1 28753
slave
U0-82 EtherCAT ESM 1 28754
transmission error
code
U0-83 EtherCAT XML file 0.01 28755
version
U0-84 EtherCAT 1 28756
synchronization loss
count
U0-85 Maximum errors and |1 28757
invalid frames of
EtherCAT port 0 per
unit time
U0-86 Maximum errors and |1 28758
invalid frames of
EtherCAT port 1 per
unit time
uo-87 Maximum 1 28759
forwarding errors of
EtherCAT port per
unit time
U0-88 Maximum error 1 28760
count of EtherCAT
data frame
processing unit per
unit time
U0-89 Maximum link loss of | 1 28761
the EtherCAT port
per unit time
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When the MD500-ECAT card is used, the read PDO1 and PDO2 are mapped to U0-68
and U0-69 respectively by default. Therefore, ensure that the first entry of TPDO is U0-
68; otherwise, an operation exception will occur.

6.8 Communication Configurations

6.8.1 Communication Instance of Controlling MD520 with an Omron
Controller
This section takes Omron's NX701 master as an example to describe how to configure
and use the MD520 series AC drives.
1. Create a project.

e Device: Select the actual controller model.
e Version: 1.09 or later version. NX701-1600 supports version 1.10 or later.

(85 Sysmac Studio (326i) e =

B Project Properties

[T I e Project
Auth 53422
Comment

Type Standard Project

" .
fersion Control Explorer gg Select Device

Controller
e
X701

B3 License

(i34

|
2. Perform communication settings.

a. Choose Controller > Communications Setup on the main interface to set the
connection mode between the PC and controller.

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

Multiview Explorer

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

(3 Configurations and Setup 'V Connection type

42 Programming roller to use every time you go online.

mote connection via USB
@ Ethemet connection via a hub
@ Sclect one method from these options at every online connection.
L& Fun M Direct connection via USE

- n via Ethernet

LB Fun H et
» 3 Data B Ethemet connection via a hub
> Te

¥ Remote 1P Address

Specify the remote IP address.

v Options

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

¥ Response Monitor Time
Set the Response Monitor Time in the communications with the Controller(1-3600sec)
Please set a sufficiently arge value when connecting to the Controller via multiple networks, such

3 Cancel

3. Import the XML configuration file.
Double-click EtherCAT on the left, select and right-click the master, click Install
(File) in the ESI Library window, select the MD500-ECAT card XML configuration
file and import it.

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

B Esi Ubrary

new_Controller v

M Configurations and Setup
3

M Show al versions
GXIDI6I1+D0B-L ReviL
The selected ES1 files will be
Do you want to continu ID1611+1D16 Revt 2
> ST —
V107l ID1611+1D16-1 RevL.:
Y Gxioisi1 0008 Revi2

8 Gxioiet1+000s Revt

&8 GxiDist1+ 0016 Revi2

8 GxDisi1+ 0016 Revt

°
eCT GXIDI611 Rev 2
ription | Progam | =

& G612 Revi2

nstal (Folder)

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

You can observe the controller status in the lower right corner: ONLINE, RUN mode.
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Scan for devices and add slaves. Choose Configurations and Setup > EtherCAT,
right-click the master device, and choose 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 in the displayed Apply actual network configuration dialog
box. The slaves are added. You can view the added slaves 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.
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New Project - new_Controller0 - Syamac Studio (3260 =EE=]

Terminal Coupler
Servo Drive:

[ ovosoo revoc : R

» 3 Controller Setup Keyword
= s M Show all versions

NXCECC201 Rev2
NDCECC201 EtherCAT coup]
x Revi2

ol Sty

Apply actusl network configuration

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

] roe0 ssamowsccrrens

] o smvossccrmens

Modelname : £«
L[ Produc name Nt
G

:
m e o

Clos x

"ONLINE 19216807;0
ERR/ALM RUN mode.

lew Project - new_Contraller 0 - Sysmac Studio (32511
Edit_View Insert Project Controller  Simulation  Tools  Window _Help.

Terminal Coupler
Servo Drives
Matched B Frequency Inverter

it Keyword
u

InoMDS0ON Rev

) Peccat Rz
NDCECC201 EtherCAT couil

¢ Com Data Settings
] ez

vent Setings
- vk e |5 Actval Network Configuration Apply Result
e etin NXECC203 Revis
) ut Trace Setings The etk coniguration n Sysmac S < the actual network configuraton. 1
Programming ] o0 ssamoarccrrens

] o0 sswosecrrens

] 0 1samomsccr et

Vendor: OMRON C

such a= Power Supply Uit are not included in the actual network configuration. troller Status -

ONLINE 10216807;0
ERR/ALM RUN mode.

5. Set the parameters.
Switch the controller to the offline mode.
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8| New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer
Description

new_Contreller 0 v Position | :
¥ | EtherCAT Network Configuration

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

7] Data Trace St
v

rams

ogram{

Set the PDO mapping (I/O mapping).

/B New Project - new_Controller_0 - Sysmac Studio (32bit)

| RAW | Data Type

File Edit View Insert Project Controller Simulation Tools Window Help

Iy =
Y @
BN

Multiview Explorer
T g Posiion | Description | RAW | Data Type | Varable
v % EtherCAT Network Configuration

T NokI3 v noMDS0ON

Variable Comment

| Variable

Outputs_Control Command.

Outputs Written Freq 20

Inputs Inverter State_2070 45

%, Task Settings
7 Data Tra

v ECET—

v @ POUs

Program | Location

6. Edit the PLC program.
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B New Project - new_Controller_0 - Sysmac Studio (32bit)
Fle Edit View Insert Project Controller Simulation Tools Window

[

¥ @@
1 4 @@
Multiview Explorer

new_Controller 0 v

v

Insert Function Block F
Insert Function 1
Insert Jump J

Insert Inline ST

v EEETT—

Description Program Location

B New Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

M

4 G0 >

Multview Explorer

new_Controller 0 v

v 17" gControl Cmd: =UINTRI6#1 234 /wite 0x1234 g
= 2| gFrepOut=INT#16#1234;//write 0x1234 u
||

Program Location

. Download the program to the controller.
After the configuration and programming are complete, switch the controller back
to the online state, and download the program to the controller.
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B New Project - new_Controller_0 - Sysmac Studio (32bit)
File Edit View Insert Project Controller Simulation Tools Window

9Cont Transfer to Controller
EREHERY Th. following data wil be transferred.
- Configurations and Setup
ap, Controler Setup
up. Cam Data Settings, Event Settings

jariables with Retain attribute.
qram source. All data will be re-transferred when this option is changed.
¢ re not transferred.)

NX Unit application data.
erNet/IP connection settings (ie., tag data link settings).

Program Location

6.8.2 Communication Instance of Controlling MD520 with an H5U
Controller

This section takes the H5U master as an example to describe how to configure and
use the MD520 series AC drives.

1. Open the software and create an H5U project
Select H5U Series in the Series and models drop-down list, as shown in the
following figure.
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Mew Project *

@ Mew Project D Tempaorary Project

Project Settings

Project name: | |

Save path: |:=WD52U". |

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

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

3> Maximum support for 32—axiz motion

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

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

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

Cancel

2. Import the EtherCAT configuration file of MD520.
Right-click EtherCAT Devices and choose Import Device XML. If an MD520
EtherCAT configuration file of another version exists, delete the existing
configuration file before importing a new one. See the following figure.
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3. Add an MD520 AC drive slave.

A~ | Toolbox

o x

~ | Search

~FC
- Liby

<

1 Import Device XML

Utrer Devices

[=- EtherNet/IP Devices

Inovance Devices
Other Devices

[ Instruction Set

- Basic logic

-Flow control

Contacts load

Data computation

Data processing

Matrix

Strings

Clock

MC axis control{EtherCAT & Pulse output]
MC axis control{CAMopen)
HC axis control{Pulse input)
Timers

Pointer

- Communications

- Others

rary

Show selected information!

Double-click EtherCAT under Config on the left to open network configuration,
and drag the device in the network device list to add the AC drive slave.

8 AutcShop V4163 Temp Project - [InoMDS00N]
Fie) €GO View) PLCE) Debug(0) ToolsT) WindowtW) Helpth)

EEEE) Q BE]E B[] 6]k EYESTREC)
\ Tooa ]
Guneral Suttings. Mdres: Entra, :
cotieni ¢ R
/0 Funotional Mapgine Pe-Spmelren -
PR
pr
W e "

o
vl e
< e

| O ==
T AN G e, ] momosoon| o

4. Set the PDO parameters.

Click Process Data, and click Add to add the TPDO mapping as required.
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Output (Byte) 4

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

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

Sta X

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

[

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

NOTE: Control Command of the RPDO and Inverter State of the RPDO cannot be
changed and they must be set as the first entries. Otherwise, an operation
exception will occur.

5. Scan for the H5U PLC.
Choose Tools > Communication Settings, select a communication mode between
the PC and PLC (Ethernet or USB), and scan for the PLC.
3 [Toolell] Window®) Help(H)

Q EBE|EEIDELL @ 6l ala

General Settings @ Ml Ede ¥ Delete | Collupss \m Communication Settings X
. n Tnput/Output Name PLC Communication Settings E
rocess Data
Output Control Comand
tartup Paransters Device: | 192 . 168 . 0 . 40 Test
Output Written Freq
1 Functional Mapping
* RS Taput Tnverter State
Tnput Output Fra Modify IP/Name
Infornation search pLC
Search
State NO. TP Address Model  Device Name MAC Address

e L E— —
6. Download the project to the PLC and activate and run the device.
Download the compiled project file, click the run button to activate the
configuration, and click the monitor button to view the motion data.
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B8 Avtoshop V44153 Tems Prject - [noMD300N]

el EGHE Viewd) PLEO) Debugl®) Took) WindowtW) Helph)

REES Q BE|EE[ME &L Q@ o7 &)/
|

Cuntie Enebling Bepet Settings

] sl

sor
5 | STCEAN T gererca 1] momosoon| S

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

FIe() E6D) View() PLOP) DebugiD) Tooh(h) Windon
PEE® Q

2 &4l a/m

[ raiae = =
5
== = [
—
P 3
L
-
> | AT GIVAN] g Ehercan, [ mompsoon| X

6.8.3 Communication Instance of Controlling MD520 with an AM600
Controller

This section takes the AM600 master as an example to describe how to configure and
use the MD520 series AC drives.

1. Open the software and create an AM600 project.
Select AM600-CPU1608TP/TN in the Device drop-down list, as shown in the
following figure.
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Categories: Templates:

«~{_J Libraries 3
B

Standard
project

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

Name: MDS00ECAT |application

Location:  C:\Users'del\Documents

Standard Project [ : j

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

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

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

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

PLC_PRG in{ [Structured Text (T) -

l OK I[ Cancel ]

o

2. Add an MD520 AC drive slave. Open network configuration, and import the
EtherCAT configuration file of MD520. If any configuration file of another version
exists, delete the existing configuration file before importing a new one. Drag the
device in the network device list to add the AC drive slave, as shown in the
following figure.
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Devices B x
=B thotkeds ~
= (B evice (AMEDO-CPU108TP/TN)
®_ Device Diagnose
= %€ Network Configuration
5 Localaus Config
= 8 rLC Loge
= & Application
8 Lirery Manager
PLC_PRG (PRG)

5 Hardware Configuration X

LocalBus - | g Refresh

Copy [&Paste i Delete $3)Undo [} Redo || @ Zoom In @ Zoom Out 80

T
| oou 1
| eaxo

| FEther

Nodbus Naster  []Vodbus Slave [JFree Protocol

[JModbus Mester [J¥odbus Slave [JFree Protocol
[ CA¥open Master
net

[ ModbusTCP Master

[]CANLink Master []CANLink Slave

(Mo dbusTCP Slave [¥elsec Master

| JEtherCAT
= (B8 Task Configuration []EtherCAT Master
- & warTask | FEtherNet/IP
8] picpre [JEtherNet/IP Master []EtherNet/IP Slave

) Resources List

3 Softtoton General Axis Pocl

Ml +iGH_SPEED_10 (igh Speed 10 Modue)
B MODBUS_COMD (Modbus Master)

Network Devices List

. . == . o7 Serial Part
port EDS File - Import GSD File [#) Import ECT File | (4 Zoom In (2 Zoom Out - % Coviopen port
- F Ethernet Port
lbus Slave  []Free Protocol B EthercAT port
=} Inovance
Terminal Coupler
lbus Slave  [JFree Protocol P

link Master [[]CANlink Slave

[busTCP Slave

3. Set the PDO parameters.

[l Ame0ORTUECTA_2.0.5.0
-l GL10-RTU-ECTA_2.0.5.0
Servo Drives
~ffll ESB10N_ECAT v1.2
il 1s620M_ECAT_v2.6.7
[l svs10N_ECAT vi1.2
[l svs20MEcat vD.0.5
[l sves0_tais_vo.08
Multi_Axis Drive
-l 15810_1Axis_v1.01
|l 1s810_2Axis_v2.01
[l svB20_3Axis_v3.02
[l svs20_saxis_v4.02
Digital 10
[l AMEDD_0B0BETHE_1.4.3.0
] AMEDD_1615ETHE 1.4.3.0
[l cR10_0s08ETNE_1.4.3.0
-l GR10_1616ETNE_1.4.3.0
Analog 10
-l GR10-4ADE_1.4.2.0
il er10-4DAE_1.4.2.0
il cri0-8TCE_1.4.2.0
Pulse Output
[l ameon-4PME_1.4.3.0
[l eR10-2PHE_1.4.3.0
ll crRi0-4PME_1.4.3.0
Encader Input

-l AMEDO-2HCE_1.4.2.0

m

Junction Slave
[l GR10-EC-35W(NX2,X3)_1.4.2.0
[l cR0-EC-SW(INX2,X3)_1.4.2.0

Right-click the position marked with a red arrow in the following figure to add the
TPDO mapping as required. Control Command of the RPDO and Inverter State of
the RPDO cannot be changed and they must be set as the first entries. Otherwise,
an operation exception will occur.
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You can view TPDO data and write RPDO data in real time through EtherCAT 1/0
mapping.
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@ FRG (RG) EoE setting: * - 16#1600: 16400 1st receive PDO Mapping RW USINT 4
= (@ Task Confguraton
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5] ETHERCAT EtherCAT Task
Status I6FIC116500  RaPDO assign R0 usNT 1
= & vanTask
+ 16sic13: TYPDO assign RO st 1
&) picpre Information
T I6F1CI216500  SMoutput parameter RO usNT 2
persstentiars
+ St nputparameter R0 st 2
3 Softotion General Axis Pool
+ montoring Dsp R0 st 0
H 6+ _sEED 10 (righ Spesd 10 Modie)
+ ContolPara R0 st 0
= 5[] ETHERCAT (EtherCAT Master)
8 + Torque Ctl RwusKT 0
InGMDS00N (MDS00_tAxis VL0
R + inDo R0 UsINT 10
+ Votor 2Parameters R0 st 0
+ Control Optmization R0 st 0
Messages - Total 0 error(s), 0 warning(s), 5 message(s) v & x| Watch1
Build - [@ 0errorts) [@ 0 warning(s) [@ 5 message(s) | Expression
Description Project Object Position
typify code
generate code.
generate global initializations
generate code ritalzaton .
generate relocations
© Sie of enerated code: 1177340 bytes
@ Size of global data: 214580 bytes
© Total alocated memory size for coce and
© Memory area 0 contains Data, I, Ou
© Menory area 3 contains Memory: size: 5
Build complete —0 errors, 0 warnings : re.

6.8.4 Communication Instance of Controlling MD520 with a Beckhoff
Controller

This section takes Beckhoff's TwinCAT master as an example to describe the
configuration of the MD500-ECAT card.
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ACaution

Select a 100M Ethernet network adapter with an Intel chip. Other network adapters may
not support EtherCAT.

1. Install TwinCAT.

e Windows XP: tcat_2110_2230 is recommended.
e Windows 7 32-bit: tcat_2110_2248 is recommended.

2. Copy the EtherCAT configuration file (MD500_1Axis_V1.03.xml) of MD520 to the
TwinCAT installation directory.

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

The following takes TwinCAT3 as an example. The operation steps for TwinCAT2
are similar.

3. Open TwinCAT.

a. Click New Project to create a project.

JmsmacRD-,

P 2013 Shell Discover what's new in 2013 Shell (Integrated)
(Integrated)

b. Click OK.

-131-



EtherCAT Communication

0 SartPage - Mool Viul Sudio (st Vil ik ownch v AIENIEIIR
E DN VEW DESUG TWINGAT TWINSAE PC TOOLS SCOE WINDOW HEIP |

NET Framework 4 <] Sort by Defat

(G roiocaT 0 pojectpt forman

on Microsoft Platforms.

B ool "

TuinCAT Project?

mente\Vsual St 2013Projects

4. Install the TwinCAT network adapter driver.

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

[ -m-2 | | 9 % Activate Configuration [TwincaTRT (68 ~|| 50|
Restart TwinCAT System @ ‘ W | @

Restart TwinCAT (Config Mode)

Solution Explorer -1 x
Reload Devices

& o-a &=

Search Solution Explorer (Ctrl+3) P~

Scan
Toggle Free Run State
2] Solution TwinCAT Project? (1 project)
4 il TwinCAT Project?

b @l svsTEM
MOTION

Show Online Data

NI Y [N

Show Sub Items

Security Management...

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

Show Realtime Ethernet Compatible Devices...

File Handling C
&’ Mappings Selected Item
EtherCAT Devices
Target Browser
Filter Designer

About TwinCAT

Choose TWINCAT > Show Real Time Ethernet Compatible Devices.... In the
displayed dialog box, select the local network adapter under Incompatible
devices, and click Install. After installation, the installed network adapter is
displayed under Installed and ready to use devices.
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Installation of TwinCAT RT-Ethernet Adapters X

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

[ Show Bindings

5. Search for devices.

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

| | | e e

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

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

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

Scan

Paste Ctrl+V
Paste with Links

b. Click OK.

HINT: Mot all types of devices can be found automatically

ok | | Cancel

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

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

Cancel

Select All

=~
X

Unselect All

d. Click Yes.

a—
(9] Scan for boxes

e. Click OK.

Append linked axis to: (@ ML - Configuration

() CNC - Configuration

f. Click No. Now the device search is complete, as shown in the following figure.
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Microsoft Visual Studio

Activate Free Run

Yes No

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

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

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

| | | [ FICER IR

Solution Explorer TwinCAT Project? + X
@ o-a &= Genersl |EtherCal [DC | Frocess Dats | Startup | CoE - Online | online
Search Solution Explorer (Cirl+:) P~ Hame: Drive | ToeiDSQ0N) 10 [0
] Solution ‘TwinCAT Project?’ (1 project) Gbject 18 [oava0za0n
4 Gl TwinCAT Project?
> @ svsTEM Type: MDS00_Lici s_V1. 02
4 [z MoTION Comment ,
b ] NC-Task 1 SAF
pLC
(] SAFETY i
[l c++
4 Eyo [ Disabled Create symbols
4 % Devices
4 = Device 2 (EtherCAT)
¥ Image
%% Image-Info
b 2 SyncUnits
3 Inputs
b [ Outputs
b @ InfoData
3 Drive 1 (InoMDS00N)
4§ Mappings
u’ NC-Task 1 SAF - Device 2 (EtherCATl Name Online Type Size  =Add.. In/Out
8% NC-Task 1 SAF - Device 2 (EtherCATHl 5/ | ver Srate 0 UINT 20 710 Input
#1 Output Frq 0 UINT 20 730 Input

6. Set the PDO parameters.

a. Configure TPDOs.
Select 0x1A00. The first two entries are default TPDOs and cannot be changed.
Right-click the position marked with a red arrow in the following figure to add
the TPDO mapping as required.
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04 TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT
ol e sy
|
Solution Explorer -
@ eo-a|s -

Search Solution Explorer (Ctrl+:)

] Solution "TwinCAT Project7' (1 project)
4 ol TWinCAT Project?
b @ svsTEM
4 MOTION
b |8 NC-Task 1 SAF

4 % Devices
4 = Device 2 (EtherCAT)

%% Image

9 Image-Info

2 SyncUnits
Inputs

B Outputs

@ InfoData

Drive 1 (InoMDS00N)

3 Inputs

b W Outputs

b B WcState

b & InfoData

4 §% Mappings

b. Configure RPDOs.

L v v

BUILD DEBUG

TwinCAT Project? & X

TWINCAT ~TWINSAFE PLC TOOLS SCOPE WINDOW HELP
- - | p Attach.. - [Release <] [TwinCAT RT (x64)
EEE = B HEZ2 6|lwi|

General | EtherCAT | IC

Erocess Data |gtartup | Cof - Online | Online|

AL

#1 Output Frq 0

Syne Manager IO Lizt
SW Size Type  Flags Flags El
0 25 MbxDut [ 0x1A00 4.0 Tnputs 3
1 2% Meln Uxl600 4.0 Oulputs H
z 4 tut.
EI Inputs
[ »
FD0 Assigoment. (0x1C12) PI0 Content (0x1400)
[7)0x1500 Tadex Size  0ffx  Fane Type
0:2070:45 (2.0 0.0 Tnverter State \THT
0:2070:46 (2.0 2.0 Output Frq \THT
4 ”V\
Download Predefined FOO Aszigmment: (none)
i [oad 700 info fron device
D0 Configuration
[me Tnit it
Name Online Type Size  »Add.. In/Out User.. Linked to
# Inverter State 0 UINT 20 710 Input 0O
UINT 20 730  Input O

Select 0x1600. The first two entries are default RPDOs and cannot be changed.
Right-click the position marked with a red arrow in the following figure to add
the RPDO mapping as required.

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

FILE EDIT VIEW PROJECT BUID
IR RS R
Solution Explorer
@D eo-a

Search Solution Explorer (Ctrl+;)
[ Solution TwinCAT ProjectT’ (1 project)
4 il TWinCAT Project?

bl SYSTEM

Pl MOTION

4 7= Device 2 (EtherCAT)

% Image

%% Image-Info

2 SyncUnits
Inputs

W Outputs

& InfoData

[ Drive 1 InoMD500N)

b Inputs

b W Outputs

b B WeState

b B InfoData

4 &% Mappings

Lv v v

c. View the SDO data list.

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

TWINCAT  TWINSAFE
- & - | P Agach.. ~
| | & e

TwinCAT Project? = X

PLC TOOLS SCOPE WINDOW HELP
[Release =] [ TwinCAT RT (x64) B
| B B2 & ®i| (e -

Gemeral | E4harCAT | IC

|| Process Dats [Btartup | CoE - Online [Online]

# Qutput Frg 0

Syne Wanager P00 List
SN Size Type  Flags | | Index  Size  Neme Flags El
0 e Mexbut ORIAD 40 Inputs 3
16 MeIn 0x1600 4.0 Outputs 2
2 4 Out...
R Tnputs
« »
PI0 Assigment (01012 PD0 Content (0x1600)
[]0x1600 Size  Offs  Hane Type
0:2073:12 | 20 0.0 Contrel Comend i
0:2073:11 | 20 2.0 Mritten Freg T
Lo
Demnlosd Predefined PI0 hssigment: (none)
D0 hssiemment Toad F0 infs Eron dsvics
0 Confi puration
[Syne Unit t
Name Online Type Size  »Add.. InfOut User.. Llinkedto
# Inverter State 0 UINT 20 710 Input 0
UINT 20 730 Inputt 0

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

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

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

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

Click * = The following dialog box is displayed.

Microsoft Visual Studio P

Activate Configuration
(Old Configurations will be overwritten!)

(0] ] [ Cancel

Click OK.

Microsoft Visual Studic P

Restart TwinCAT Systemn in Run Maode

] ] ’ Cancel

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

BUILD
[% @
|

EDIT VIEW PROJECT
- ‘ B~ h-e

FLE

Solution Explorer
@ o-d| &~
Search Solution Explorer (Ctrl+)
3] Solution TwinCAT Project?" (1 project)
4 ol TwinCAT Project?

bl sYSTEM

4 MOTION

b [ NC-Task 1 SAF

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

2 SyncUnits

Inputs
W Outputs
@ InfoData
Drive 1 (InoMDSO0N)
b Inputs
b B Outputs
b B WcState
b @ InfoData
4 &' Mappings

AV VoYY

DEBUG

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

TWINCAT TWINSAFE PLC  TOOLS

SCOPE

WINDOW  HELP

-| > Atach... ~

[Release

~| [TwincaT RT 64)

| | it ot i |

nCAT Project? = X

0| @ s | [ <Local=

| General [ Etnercar | 1C

| rocess Data | Startup | CoB = Online | Orline

State Machine

@ (o)

Current State

Requested State:  OF

i3

ILL Status
Port Al Carrier / Open

Port B:  Ho Carrier / Closed
Port C  [Fo Carrier / Closed
Port 10 [No Carrier / Closed

File Access over EtherCAT

Error Li
vl

Description

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

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

PROJECT
)
|

EDIT  VIEW BUILD

-o||-

FILE

-

Solution

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

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

2 SyncUnits
Inputs.
W Outputs
& InfoData
[ Drive 1 inoMDS00N)
4 1 Inputs
#1 Inverter State
#1_Output Frg
4 T Outputs
B Control Command
B Written Freq

Ay v v v

DEBUG

TWINCAT PIC TOOLS SCOPE  WINDOW

TWINSAFE

Townl oad Upload
Name Online Type Size  »Add.. InfOut U
# Inverter State 0 UINT 20 710 Input ©
# Output Frg 0 UINT 20 730 Input ©

0Erors |+ 0Warnings | @ 14 Messages | Clear

HELP

[Release

- | [TwinCAT RT (x64)

=]

TwinCAT Project? & X

Variable [ Flags | Orline

1A

Valus:

Hew Valus: -

Comment,

Set Value Dialog B3|
e o
Her 00000
Float:

ool
Binay: 000 2
Bit Size:

=,

b @ InfoData
4 &% Mappings

7 NC-Task 1 SAF - Device 2 (EtherCA

Y- 0 Errors

+ 0Warnings | @ 14 Messages

Description &
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6.9 Fault Diagnosis

6.9.1 ECAT Card Communication Faults

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

-140-



EtherCAT Communication

Table 6-7 Troubleshooting

Symptom Possible Cause Solution
) :]0123 ACOC:FE/;edoes 1. Check whether the AC drive supports
Communi PP the MD500-ECAT card.
cation The DL MD500-ECAT card.
failure . def ¢ 2.The
between | ;?]a OF | communication
the EEATe q configuration of the | 2. Set F0-28 to 1.
MD500- | C;r MD500-ECAT card is
ECAT Issteady | jncorrect.
off.
card and 3. The MD500-ECAT
AC drive card hardware is 3. Replace the MD500-ECAT card.
faulty.
1. The ication dat 1. Check whether the EtherCAT master
icsogl;:q;?:; lon data program is normal.
Thg b1 2. The network cable | 2. Check whether the network cable is
is damaged or connected correctly. Replace the networ
indicator | 5 ¢ ged d ly. Repl h K
EgAt?e g connected incorrectly. | cable if required.
car
is steady 3. Use the Cat5e STP network cable as
off. . required. Check that the MD500-ECAT
3. tThe AlC dtmr/fe suffers card is grounded correctly. Eliminate the
external INterterence. | oy ternal interference. Contact the
Errl64 technical support personnel if necessary.
communi
cation iTr:jeic[;ior Check the configuration. Check whether
error on the The card works in the AC drive supports the MD500-ECAT
reported ECAT card PREOP/SAFEQP card and whether F0-28 is set to 1. Check
by the AC | ig blinking mode. whether the network port is connected
drive green. correctly.
during
running | 1he D4
indicator Th ter is not
on the € mats zr |stnho d Check whether the master and upstream
ECAT card cvoonrrll(sa(i:neini(t)i;l rr(:cfj; network port are connected correctly.
is steady ’
off.
The D7
indicator
EE/:'T'ecard ::cif)ficl)r;tircrlilrs Contact Inovance for technical support.
is steady
red.

The MD500-ECAT card can be replaced directly when the slave node is faulty (only
when the MD500-ECAT card is faulty) without device configuration again.

The prerequisites for directly replacing the MD500-ECAT card are as follows:
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1. The wiring sequence remains unchanged before and after replacing the MD500-
ECAT card.

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

3. If a station alias is used for configuring the MD500-ECAT card, the alias of the new
device must be consistent with that of the original device.
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7.1

7.2

PROFIBUS DP Communication

Introduction

As a PROFIBUS DP fieldbus adapter card that meets international PROFIBUS fieldbus
standards, the MD38DP2 expansion 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. Besides PROFIBUS DP communication,
MD38DP2 also provides the CANlink communication interface.

This user guide is applicable to the MD38DP2 expansion card with software of version
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 powered on).

Installation

The MD38DP2 card is embedded in the MD520 series 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 MD38DP2 card into the AC drive
and fasten the screws to prevent the signal socket between boards from being
damaged by the pulling force of the external signal cable. "Figure 7-1 " on page 143
shows the installation.

Figure 7-1 Installation of MD38DP2
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©
H

) (@

py

Figure 7-2 Connecting ground terminals of the MD38DP2 card and AC drive

7.3 Interface Layout and Description

(O eleNe] Q
Pin header: used to
J4 ] connect to the AC drive
Fixing screw hole: used to
fix the card with an M3x8
self-tapping screw

MD38DP2 card

PROFIBUS DP
communication
slave address

[SINCINCENCICICICRNC RN ]
20 000 000OCO

—
(o]

CANlink terminal resistor configuration:

ON
Pins 1 and 2 shorted: resistor connected
Pins 2 and 3 shorted: resistor

disconnected

eole
123

12 3 456 7 8 rrorus
terminal
2 ©D4 Q [J| GND
-+ - + - +eleoeee o |0
® ?89%392%1 (O] o ] canL
cmo®m 08, 3eee 3 | |0 cANH
w v /]
L?z \‘rfjcgtl;srofccnnecuon with terminal
the AC drive

D3: Indicator of connection
with the master
D4: Power indicator

Figure 7-3 Interface layout of the MD38DP2 card
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DIP Switch

T

123 456 78

MD38DP2 DIP switch description

Digit

Function

Description

PROFIBUS DP card type
switchover

OFF: MD38DP2 (default)
ON: MD38DP1

2to 8

PROFIBUS DP
communication slave
address

The addresses of stations 1
to 125 can be set by the 7-
digit binary DIP switch.

For example: Address DIP
Switch Setting (digit 8: least
significant bit)

1000 0001

70000111

20001 0100

1251111101

ACaution

The change of digit 1 is valid upon the next power-on. The change of slave addresses takes
effect immediately after setting.

MD520 only supports MD38DP2. Therefore, digit 1 of the DIP switch needs to be set to OFF.

Standard 9-pin PROFIBUS Interface

MD38DP2 is connected to the PROFIBUS master using the standard DB9 socket. The
pin signal definition and pin arrangement of the standard DB9 socket are the same as
those of Siemens' DB9 socket, as shown in the following figure.
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/////\—GND

<-—7
— RTS |

Control Terminals

O

® 5@
9
4@ |

.—_Data line A
8 3 ‘__ Data line B :
7

20

6@—
1H

A
|
|
L

Ajjeutsiul paydauuodun

Figure 7-4 DB9 terminal pins

Table 7-1 Function description of control terminals

Category Symbol Terminal Name Function
1,2,7,and9 | NC Unconnected internally
PROFIBUS |3 Data line B Positive pole of the data line
flommumca 4 RTS Request to send signal
ion
terminal 5 GND Isolated 5 V power ground
(J2) 6 +5V Isolated 5 V power supply
8 Data line A Negative pole of the data line
CANlink CANH P05|tt|ve CAN Positive pole of the data line
communica Inpu
tion Negative CAN . .
terminal (J3, CANL input Negative pole of the data line
J9) GND Power ground | Isolated 5V power ground
Program . Interface for production and
ming Swi Programming commissioning. Do not use it.
CANlink
terminal ¢ Pins 1 and 2 shorted: resistor connected
Jumper J6 resistor ¢ Pins 2 and 3 shorted: resistor
configuration disconnected
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7.4

Category Symbol Terminal Name Function
« Steady ON: The AC drive is powered on.
D4 (red) Power indicator | ® OFF: The AC drive is disconnected from
the power supply or the PROFIBUS DP
card is installed incorrectly.
o Steady ON: Communication between the
PROFIBUS DP card and the PROFIBUS
Indicator of master is ngrmal. s
communication | * OFF: There is no communication
between the between the PROFIBUS DP card and the
D3 (yellow) PROFIBUS DP PROFIBUS master (check the connection
card and the of PROEIBUS cables and the setting of
master th_e st_atlon number). . .
« Blinking: The master is not running or a
Indicatortote fault occurs in communication between
the PROFIBUS DP card and the master.
o Steady ON: Communication between the
PROFIBUS DP card and the AC drive is
normal.
. o OFF: Communication between the
Indlcator.of . PROFIBUS DP card and the AC drive fails.
communication (F0-28 is not set to 1 or the AC drive does
D2 (green) between the not support the MD38DP2 expansion

PROFIBUS DP
card and the AC
drive

card.)

« Blinking: Interference exists in
communication between the PROFIBUS
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 symbol may not match. In
this case, the terminal symbol prevails. The indicators are D2, D3, and D4 from left to right.
See "Figure 7-3 " on page 144 .

Topology and Transmission Distance

The following figure shows the connection between the PROFIBUS DP card and
PROFIBUS master.
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PROFIBUS MD38DP2 MD38DP2 L. MD38DP2
Master Slave 1 Slave 2 Slave N
[ATB] GnD ] [ATB] GND ] [ATB] GND ] A|[B[ GND

| iy |y ]
|I\ I\A AI\ TAY \
1] 171 11 117 | |

Shield layer

K
—°

Figure 7-5 Connection between the PROFIBUS DP card and PROFIBUS master

Terminal resistors must be connected at both ends of the PROFIBUS bus and DIP
switches must be set correctly according to the marks on the wiring terminals. After
terminal resistors are connected correctly, the resistance between Al and B1 should
be 110 Q upon power-off. For devices connected at both ends of the PROFIBUS
network, the communication cables must be connected from their PROFIBUS DP
terminals to the channels marked with "IN" (channels corresponding to A1/B1).
Otherwise, terminal resistors cannot be connected. If any required terminal resistor is
not connected, the communication quality will deteriorate.

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 required length of the communication cable between the PROFIBUS DP
expansion card and the PROFIBUS master varies with the baud rate of the master. It is
strictly restricted according to the Siemens DB9 standard. The following table
describes requirements on communication cable length based on the baud rate.

Baud Rate (kbit/s) Maximum Length of Cable | Maximum Length of Cable Type
Type A (m) 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 the cables.
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Cable Parameter Type A Type B
Impedance 135Q1t0165Q (f=3t020 MHz) | 100 Q to 130 Q (f> 100 kHz)
Capacitor <30 pF/m <60 pF/m
Resistor <110 Q/km Not specified
Cross-sectional area > 0.34 mm? > 0.92 mm?
of conductor

7.5 Protocol Description

Data Transmission Formats

In the PROFIdrive protocol, the PPO is used as the data transmission format. PPOs are
classified into PPO1, PPO2, PP0O3, PP0O4, and PPO5, all of which are supported by the

MD38DP2 expansion ca

rd.

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

Data Format

Supported Functions

PPO1

Operation on a single function parameter
Setting of AC drive command and frequency
Reading of AC drive state and running frequency

PPO2

Operation on a single function parameter
Setting of AC drive command and frequency
Reading of AC drive state and running frequency
Periodic writing of four function parameters
Periodic reading of four function parameters

PPO3

Setting of AC drive command and frequency
Reading of AC drive state and running frequency

PPO4

Setting of AC drive command and frequency
Reading of AC drive state and running frequency
Periodic writing of four function parameters
Periodic reading of four function parameters

PPO5

Operation on a single function parameter
Setting of AC drive command and frequency
Reading of AC drive state and running frequency
Periodic writing of ten function parameters
Periodic reading of ten function parameters

Data blocks of the PPO data are divided into two areas, PKW area (parameter value)
and PZD area (process data). The following figure shows the PPO data formats
supported by MD38DP2.
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PKW PzD1 PZD2 PZD3 PZD4 PZD5 PZD6 < PzD7 to PZD12 >
PPO1: 12 bytes

PP02: 20 bytes

PPO3:4bytes | | | |

PPO4: 12 bytes
PPO5: 32 bytes

Figure 7-6 PPO data formats

PKW Data

PKW data is used by the master to read/write to a single parameter of the AC drive.
The communication address of the AC drive parameter is directly determined by the
communication data. The functions of PKW data are as follows:

e Reading function parameters of the AC drive
e Modifying function parameters of the AC drive
Data format

PKW data consists of three groups of arrays, including the PKE, IND, and PWE. The
lengths of PKE and IND are two bytes, and the length of PWE is four bytes. The
following table describes the data format.

PKW Data Sent by the Master
Ot?;:a Write: parameter
Parameter Address Reserved value
Com
Read: null

mand

PKE PKE IND IND PWE PWE PWE PWE

PKW Data Returned by the AC Drive

Opera Successful: returned
tion Parameter Address Reserved va!ue

Com Failed: error

mand information

PKE PKE IND IND PWE PWE PWE PWE

Data description
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PKW Data Sent by the Master

PKW Data Returned by the AC Drive

« High-order 4 bits:
Command code0: No
requestl: Read parameter
data2: Modify parameter o High-order 4 bits: Response code0: No
data (The preceding requestl: Operation succeededT:
PKE command code is in PKE Operation failed
decimal format.) o Low-order 8 bits: High-order bits of
o Low-order 4 bits: Reserved the parameter address
o Low-order 8 bits: High-
order bits of the parameter
address
High-order 8 bits: Low-order High-order 8 bits: Low-order bits of the
IND | bits of the parameter address | IND | parameter address
Low-order 8 bits: Reserved Low-order 8 bits: Reserved
High-order 16 bits: Reserved . Eequest ?u.TCSeSed: Parjrn(eter value
e o Request failed: Error code (consistent
PWE \I;:;’::&if&;ﬁgiiﬁi?g?r PWE with standard qubus)l: Invalid .
used (read request) command2: Invalid address3: Invalid
data4: Other error
Application

The following figure shows the PKW data sent by the master and PKW response data
returned by the AC drive when the master reads the AC drive parameter F0-08.

Master reading AC drive parameter F0-08

PKW data sent by the master

»{ 10F0 0800 0000 0000 }—»

Operation | AC drive

J215e

10F0 0800 0000 1388

succeeded !

PKW data returned by the AC drive

70F0 0800 0000 errCode

Operation
failed i

Figure 7-7 Example PKW data sent by the master when reading an AC drive parameter

The following figure shows the PKW data sent by the master and PKW response data
returned by the AC drive when the master modifies the AC drive parameter F0-08.
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Master setting AC drive parameter F0-08 to 20.00 Hz

i PKW data sent by the master |
> 2070 0800 0000 0 7D0|———»

T operation'; | AC drive
10F0 0800 0000 07DO ‘

J215e

succeeded !

PKW data returned by the AC drive

70F0 0800 0000 errCode o
Operation :
failed :

Figure 7-8 Example PKW data sent by the master when modifying an AC drive parameter

PKW data exchange with the AC drive is performed cyclically. Continuous write
command (PKE = 0x20xx) on the EEPROM will significantly shorten the service life of
the AC drive's main control chip. Therefore, to modify AC drive parameters, you are
advised to perform aperiodic write operations (see SFB53 described in "7.7.4
Performing Aperiodic Read/Write Operations on the AC Drive Slave" on page 173 "7.7.4
Performing Aperiodic Read/Write Operations on the AC Drive Slave" on page 173" " on
page) or write to RAM addresses in PKW. The following table lists the RAM addresses
of the parameters.

Parameter Group Address
FO to FF 0x00 to OxOF
AQ to AF 0x40 to Ox4F

For example, the RAM address of FO-10 is 0x000A.

PZD Data
The PZD data enables 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 functions of PZD data are as follows:

e Setting the AC drive control command and target frequency in real time
Reading the current state and running frequency of the AC drive in real time
Exchanging function parameter and monitoring parameter data between the AC
drive and PROFIBUS master in real time The PZD is used for periodic data
exchange between the master and the AC drive, as described in the following
table.

Master Transmit Data PZD

. . AC Drive Parameters
AC Drive Target Frequenc
AC Drive Command & 9 y Modified in Real Time

PZD1 PZD2 PZD3 to PZD12
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Master Transmit Data PZD

AC Drive Response Data PZD

AC Drive Command AC Drive Running Frequency AC Drive Param.eters Read in
Real Time
PzZD1 PzD2 PZD3 to PZD12

Data Sent by the Master

Master Transmit Data PZD

PzD1

AC drive command word (command source set to
communication)

0: No command 04: Jog in reverse direction
01: Runin forward direction  05: Coast to stop

02: Run in reverse direction 06: Decelerate to stop

03: Jogin forward direction ~ 07: Reset upon fault

PzZD2

AC drive target frequency (frequency reference source set to
communication; value unit determined by the AC drive while
Hz is used as an example here)

The frequency reference ranges from 0 to FO-10.

When F0-22 is set to 1, the frequency range is 0.0 Hz to 3200.0
Hz.

When F0-22 is set to 2, the frequency range is 0.00 Hz to
320.00 Hz.

When the reference target frequency exceeds F0-10, the AC
drive does not respond to the frequency reference.

PZD3 to PZD12

Function parameter values (group F and group A) modified in
real time, not written into EEPROM

FE-02 to FE-11 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.

Data Returned by the AC Drive

AC Drive Response Data PZD

PZD1

AC drive running state

The AC drive running state is defined by bit as follows:

« Bit0: 0: Stopped; 1: Running

o Bitl: 0: Running in forward direction; 1: Running in reverse direction

o Bit2: 0: Not faulty; 1: Faulty

« Bit3: 0: Running frequency not reached; 1: Running frequency reached

PzZD2

AC drive running frequency:

The current AC drive running frequency is returned as 16-bit signed data.
When F0-22 is set to 1, 32000 to +32000 correspond to the actual
running frequency —3200.0 Hz to +3200.0 Hz.

When F0-22 is set to 2, -32000 to +32000 correspond to the actual
running frequency —=320.00 Hz to +320.00 Hz.
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AC Drive Response Data PZD

PZD3 to PZD12

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.

7.6 Related Parameters

7.6.1 AC Drive Communication Card Type Setting

After powering on the AC drive, the MD38DP2 card can communicate with the AC
drive properly only after FO-28 is set to 1.

1: Digital setting
(retentive at
power failure)

2: All

3:Al2

4: AI3

5: Pulse
reference (DI5)
6: Multi-
reference

7: Simple PLC
8: PID

9:
Communication

Parameter Parameter Value Range Setpoint Description
Name
FO-28 Serial 0: Modbus Serial
communication | protocol communication
protocol 1 protocol
Communication as the serial
card network communication
bridge protocol protocol.
F0-02 Command 0: Operating Set the
source panel command
1: Terminal source to
2: communication.
Communication
F0-03 Main frequency | 0: Digital setting Set the target
reference source | (non-retentive frequency
at power failure) through

communication.

-154-




PROFIBUS DP Communication

7.6.2 Communication Control Parameters

Parameter

Parameter
Name

Value Range

Hexadecimal
Address

Decimal Address

U3-16

Frequency
reference

—Maximum
frequency to
+Maximum
frequency
Unit: 0.01 Hz

H7310

29456

uU3-17

Control
command

0001: Runin
forward direction
0002: Runin
reverse direction
0003: Jog in
forward direction
0004: Jog in
reverse direction
0005: Coast to stop
0006: Decelerate to
stop

0007: Reset upon
fault

H7311

29457

U3-18

DO control

Bit0: DO1 output
control

Bitl: DO2 output
control

Bit2: Relay 1
output control
Bit3: Relay 2
output control
Bit4: FMR output
control

Bit5: VDO1

Bit6: VDO2

Bit7: VDO3

Bit8: VDO4

Bit9: VDO5

H7312

29458

U3-19

AO1 control

0 to TFFF,
indicating 0% to
100%

H7313

29459

U3-20

AO2 control

0 to TFFF,
indicating 0% to
100%

H7314

29460

U3-21

FMP control

0 to TFFF,
indicating 0% to
100%

H7315

29461

U3-23

Speed control

Signed data, 1 RPM

H7317

29463
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1.7

7.7.1

When this expansion 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 but 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 set to U3-17 and U3-16 respectively.
If not, manually correct the values of FE-00 and FE-01.

Communication Configurations

Configuring a Slave on the S7-300 Master in STEP 7 V5.4

Before using the PROFIBUS master, you need to configure the GSD file of the slave to
add the corresponding slave device to the system of the master. If the file exists, skip
step 2. You can obtain the GSD file from Inovance or its agent.

The configuration procedure is as follows:

1. Install the GSDML file. (Skip this step if the GSDML file has been installed.) Choose
Options > Manage general station description files (GSD).

HSIIATIC Banager — [Project — E:V\Froject]

&P File Edit Imsert PLC View Options Window Halp

AR A EE T EE
..... =y BaneT 11
Lt Ctrltk

< Ho Filter > =l

Copy: Ttrl+E
Faste Cirl+l
Delete Del

Inzert Hew Object SIMATIC 400 Statiom
FLC SIMATIC : tation
SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 55

PG/FC

Fename Fz
Object Froperties. .. AlttRetuwrn

NET

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 (English path required),
as shown in the following figure.
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TIC 300(1) (Configuration) —— Froject]
E“]Station Edit Insert FLC View | Options Window Help

J O = 2. o | = || 2 || Customize. . . Ctrl+Al++E L
Specify Module. . .
Configure Network
Symbol Table Ctrltal++T
Report System Error. ..

Edit Catalog Frofile
Update Catalog

In=tall H¥ Update=s ...

Find in Service & Support. ..

Create GSI £1le for I-Dlewice. ..

Install GSD Files - |i

Install G5D Files: from the directory -

|E: \MD380 Browse ... |

The file *MD3SDFZ. GSI' contains syntax errors.

Install | Show Log Select All Deselect ALl

s |
\

Click Install. After the installation is complete, the PROFIBUS DP module MD38DP2
is displayed, as shown in the following figure.
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L——_I--w' FREOFIENS DF

L—_I--D Additional Field Dewices
L:_ID General
E1-{Z]] IHOVANCE/FROFIBUS
E‘D IF
- MI3a0E2

FPO-01
FPO-02
FFPO-03
FFPO-04
FFO-05

T TR T T R

]--D Drives
]--D Switching Dewices

{1 I/0

e

[
[
[

ol
Find: | ﬂ:l: ﬂil
Brofil [Standard =

rs

lIniver=zal module

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 as shown in the

following figure) before importing the GSD file.

[0 Config — [SINATIC 300(1) (Configuration) — Project] =[]
@) Station Edit Insert PLC View Options Window Help _|& @
D2%" %350 wa Do 8 e
= Al —nixl
T Find LYY
2 Brofil [Siendard |
1 (=% PROFIBUS DB -l
5 ] Additional Field Devices
B {0 General
T () TROVANCE/PROFIEUS
8 = F
9 - MISB0R2 =
10 o[ Vniversel module
i [ reo-m1
© @ rro-02
~-[@ pro-03
-4 peo-ne
Lo[§ ero-ns
£ Drives
{1 Switching Devices
10
] Gateway
- Qe
. J—I 1 Gomnat 1h1 « PRIFTRS TF $1aves |
=
aml o w
= IR uaal | - [CT—— Ie Ta le 1
Press F1 to gst Help [ [ [che 2

In this case, you can save the original project. If an alarm indicating that system
data cannot be created is displayed, click OK. After closing the current
configuration interface, you can install the GSD file by performing the preceding

steps. After the installation is complete, click the button marked with the red circle

in the following figure.
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HY Configz: Configuring hardware
Station PLC VYiew Options Help

|D@)E- ¥ 3| & || e i [0 %5 w2

Select the original configuration project, and click OK to open it.

x|

Entry point: Yiew:

|Praject x| |Component wiew x| © onlin @ 0fflin

Hame Storage

IProject LI IE:\Project Erowse. . . | i

IMATIC 300 (1)

Object name:  [SIMATIC 200(1)

Degee dme: IProcess all LI

oD e

3. Configure the actual hardware system, as shown in the following figure.

Bl Station Edit Tnsert PIC View Options Window Help

|DEeE s oedhal@= 8 e

niet (1]: PROFINET-I0-Swstem (100

) UR
1
2 i[:]'“ 315-2 FH/DP
| g ﬁj—ﬁf ] FROFIBUS (1): IF master system (1)
£2 i 8 [ Porc 7
2 F2 R Fort 2

MD350F1 NDSEDPZ
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In the preceding figure, station 4 is MD38DP1, which is only used as an example. For
details about its usage, see the MD380 Series PROFIBUS User Guide. MD38DP1 and
MD38DP2 can coexist on the same network.

4. Configure data features of the slave.

|_—J"Eﬁ_ ronurious ur
] Additional Field Dewices
ElD Feneral
=L INOVANCE/FROFIEUS

=] DF

g MD3SDPZ
----- E Universal moc

(4 pro-01
PP0-02
[ rro-03
- [d FrO-04
.| FERO-0S

EEI--D Drives

After the PPO type is added, the address assigned by the PLC to the slave is
displayed, as shown in the following figure. 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.

4m|)| @ uozae2 FER
s | [§

5. Configure PZDs.
The PZD1 and PZD2 configurations are fixed and cannot be modified by users.
PZD3 to PZD12 are for customized periodic data exchange. They can be set in
hardware configuration. Double-click the MD38DP icon in HW Config, click Device-
specific parameters, and configure corresponding parameter addresses as
required.
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x4
General [arameter Assignment |
Parammeters Walue -
Ea Station parameters
E] IF Interrupt Mode DFYO
53
Dewvice-specific parameters
|-[Z] PZD3 (master—>slave) 61452
|-[Z] PZD4 (master—>slave) 61445
|-[Z] PZDS (master—>slave) 64512
|-[Z] PZDE (master—>slave) 64513
|-[Z] PZDT (master—>slave) 61452
_F:':'] PZDS (master—rslave) B1440
_F:':'] PZ0S (master—rslave) B1440
_F:':'] PZD10 (master—rslawve) B1440
_F:':'] PZD11 (master—rslawve) B1440
-[Z] PIDIZ (master-rzlave) £1440
|-[£] PZD3 (slave-’master) £1440
|-[£] PZD4 (slave-’master) £1440
[Z21 PTNS (el arra="martaw R1ddn j
e | ns |

PZDx(master->slave) indicates the address used by the master to write to the slave,
and PZDx(slave->master) indicates the address used by the master to read the
slave. PZD3 to PZD12 are displayed in decimal and can be modified. For example,
to set PZD3(master->slaver) to FO-12, enter 61452.

By default, all PZDs of MD380 are set to FO-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 the mappings of various slaves
are the same, you can select a configured slave, press Ctrl+C, select the PROFINET
bus in the configuration, press Ctrl+V, and modify the device name and IP
address).

To enable the aperiodic parameter read and write function of DPV1, set
corresponding parameters in customized indexes at the end of Device-specific
parameters list. MD380 provides six customized indexes numbered from 0 to 5, as
shown in the following figure. For example, you can set index 0 to F0-02 and index 1
to FO-08.
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Properties — DF slawe 5'

General [Parameter As=ignment I

Parameters Walue :I
|-[Z] PID4 (slave-imaster) B1440
I-[Z] PZDI5 (slave-master) B1440
|-[Z] PZDE (slave-imaster) 61440
-] PZDT (slave-'master) 61440
I-[Z] PZD5 (slave-master) 61440
-[Z] PZD9 (slave—imaster) E1440
I-[Z] PZDL0 (slave=>master) E1440
I-[Z] FZDL1 (slave->master) E1440
_@ FPZD1Z (slave—master) 61440
|-[Z] Function code of IndexD B1442
L B144a
|-[#] Function code of Index2 G1440
|-[Z] Function code of Index3 B1440
|-[Z] Function code of Index4 B1440
L[Z] Function code of IndexS B1440

[}D Hex parameter assigmnment =

Cancel | Help |

After the preceding steps, the PROFIBUS slave is configured. Now, you can compile
programs in S7-300 to control the AC drive.

7.7.2 Configuring a Slave on the S7-1200 Master in TIA Portal V13

1. Open TIA Portal V13, create a project, and add an S7-1200 master according to
actual situations.

T Siemens - C-\Usersly0263\Documents\AutomationIMD500PNIMD500PN

Totally Integrated Automation

X Add new device

[ = =
= : ~ (3§ Controllers | pevice:
Devices & s i o
q a Show all device BRGS0
networks - i cru
B Add new device -
> [@ CPUT211C ADCIRly
ontroller - L
& » [ cPU 1211CDODAIDC
— » [3 CPU 1211C DCIDCRY
» [ CPU 1212C ACIDCIRly
EI » [ CPU 1212CD0DCIDC
» [ ceu 212 DGDCHRY migem
HM ~ [l CPU 1214C ACDCIRly Version: [
Il ses7 214-18E300x80 | _
J— 2 =|  Description
Configure networks W ses7 2112631 060
Work memory 1
r with DI14 24V
» [ cPU 1214C DOIDCIDC b M
» ([l CPU 1214C DUDCRIY pulse outputs o
s » [ CPU 1215C ACIDCIRlY omboard l10; up
e — » [ cPU 1215C DCIDEIDC o seralcommy
» [ CPU 1215C DCIDCRlY instructions; PR
» [1 cPu 1217C bCiDCIDC programming, H
» ([ CPU 1212FCDCIDCIDC communication
» [ cPU 1212FCDCDCRY | |
» [ CPU 1214FC DCIDCIDC
» ([l CPU 1214FC DCIDCIRlY

» [ cPu 12157C DCDCIDC s
» ([l CPU 1215FC DCIDCIRlY
» [l Unspecified CPU 1200

P Project view Opened project: C:\Users\y0263\Documents\Automation\MD500 PNIMD500PN
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Since the S7-1200 CPU has no PROFIBUS interface, you need to add a PROFIBUS
communication module. In this example, a CM1243-5 master module is added.

T Siemens - C:Usersly0263\Documents\AutomationMID500PNIMD500PN

Project Edit View Insert Online Options Tools Vindow He\p

Totally Integrated Automation
3 sweproject 5 PORTAI

[ & Goonline ¥ coofiiine i [N B % || *

4C ACIDCR
Devices [ Topology view [ Networ |0 Device view || Options (]
gk e M =
=] |22 | g [reciicrurziag EIEIEPENEY El =15
| catalog H
- 3 wosocen ] , B 3
[ Add new device 8
iy Devices &networks. [ Filter Profile: oS
g PLC 1 [CPU1214C A I »[mol e
= 1 2 3 4 s & 7 |0
Y Device configuration | = M » [@oQ L
%) Online & diagnostics. N » [ DIDQ 4
b =3 Program blacks S °
» [ Technology objects »[@AQ E]
@ » [ AiaQ e
» g} External source files m R
o ]
» [ PLC data types » ’_El\nus risl Remote Communication
& - e
By SREC e e < 5] [100% —— | L prorieLs =
» [ Online backups » [@am12425 =
B
) & Traces | & Properties  [*i}Info J”J Diagnostics | B 3
» [, Device proxydata General | 10 tags | System constants | Texts B
proxy: g Y .
Program info » Genersl B » (@ Pointto-point LI
& LCalarm terclists o R > Interaceoptons | »:mum«:msmm e
» [ AS interface E
3 I General SRS s g
~ [Dotals view Ethemet addresses [T =z
J Module M TR D Permit ovenwriting of device names of all g Device: R
\— Operating mode [ |
S —-— [[] use IEC V2.2 LLDP mode
Name Interiace options. ff;:’.":‘,‘ﬁ connection E—
Il Device confguration ¥ fealtime serings 9
J Online & diagnestics B » Port[x1 P1] M12435
[l Program blocks Wieb server access
= = s nizanon [<u) B

4 Portal view

After adding the PROFIBUS master module, click Network view. Select the
communication module, click Properties and then General, and click Add new
subnet to create a PROFIBUS network. You can modify the master number here.

MD500PN » Devices & networks

“:_5‘ Topology view |w MY Device wewJ_

¢ Nework| 1§ Connections 1 cennzzien |+ [ Reletions 1 88 £ ] @ ¢
_ =]
PLC 1
CPU1214C

[ ] Blhoe [ —¢— @

’Wﬂ Info JHJ Diagnostics ‘
@ H 10 tags H System constants " Texts ‘
» General
- DPinterface PROFIBUS address E

General Interface networked with

PROFIBUS address

Operating mode Subnet: | Not networked I+

T Adinewsbrer

Parameters

To modify the PROFIBUS baud rate, select the network in the view, and choose
General > Network settings on the Properties tab page, and select a proper baud
rate from the Transmission speed drop-down list.
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fEad
PLC_1 [ |
CPU 1214C | |
.
N
¢ m 100% ] —5— &
|gProperties ||‘_i.'.|nfo y"ﬂ Diagnostics ‘
General " 10 tags H System constants " Texts ‘
General
Network settings
Cable configuratian
Additional network devices Highest PROFIBUS address: [126 [+]
Bus parameters ) c@: [ 15 Mbps -
Frofile: | DP [+]

2. Install the GSD file. Skip this step if a GSD file has been installed.
If a GSD file is not installed yet, Not yet installed will be 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.)

mens - C:\Usersly0263\Documents\Automation\MD500PN\MD500PN

Project Edit View Insert Online  Options |Teols Window Help

G (Y] saveproject 5, M =l Of T Settings e ¥ Gooffline fp [N x H ] "
Support packages
—
Devices o = geners station descriy rk view  [[lf Device view Options
Start License hanager 5
=] Relati
- &) Show reference text [ [7] 4 Relations
~
S & ET [ Global libraries , Catalog

¥ Add new device

oy Devices & networks — | M Filter  F
CruT21ac | » [ controlle

evice configuration » [ HM
'] online & diagnestics » [ PCsystel
¥ [l Program blocks » [ Drives &
» [ Technology objects » (@ Metwork

» [ Detectin
» [ Distribut
» [ Powerst

» [@ External source files
» [3 PLCtags
» [ig PLC data types
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Manage general station description files

Installed GSDs GSDs in the project
Source path: AMD3B0 E
Content of imported path
E File Version Language /-Sﬁfas?_*“\\ Info
E md38dp2.gsd Default Mot yetinstalled
[
I
N i ]
| Delete | K \nslal\) 1 ‘ Cancel |

When the interface shown in the following figure is displayed, the installation is
complete. Click Close.

Manage general station description files X

Installation result

1 Message
o Installation was completed successfully.

| | Install additional files | [ e Close E——

R
During installation of the GSD file, the PORTAL will automatically close the
configuration interface. After the installation is complete, double-click Devices &
networks on the left to open the original configuration interface.
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Project tree

Devices

= £

* | 7] MD500PN
“"‘Add new device

gl Devices & networks —

% Ungrouped devices

b
b
b 5§ Securitysettings
] ﬁ Common data
¢ 5] Documentation settings
b p_@ Languages & resources
v i Online access

v [ Card Reader/USE memary

[ PLC_1 [CPU 1214C AC/DC_.

Choose Hardware catalog > Other field devices > PROFIBUS-DP > General. You
can find the MD38DP2 in the list, which is the same as that in STEP 7. You need to
fully expand the subordinate directories as shown in the following figure.
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Options
=
b | Catalog
|-<Sea rcha |@
E Filter Profile: |c."-.||:- |v| wi
] r:[. Controllers! N
¥ [ H

4 p_u FC systems
» [ Drives & starters
] r:[. Network components
] r:[. Detecting & Monitoring
] r\__u Distributed /O
] p_u Power supply & distribution
» [ Field devices
5 T] Other field devicez>
] r\__u Additional Ethernet devices
» [l FROFINET IO
] r:[. Drives
] r\__u Enceders
4 p_u Gateways

- | INOVANCE

~ [ TdF
~ [l INOVANCEIPROFIBUS L4
~ [ oP
~ [ MD38DF2

[l voz8DF2 [v]

[>
$|003 AUIjUD E” «—fioje3ed aiempieq

syse| l@n”

saueiqr] 5 ||

> | Information

3. Start the configuration.
On the Hardware catalog tab page, double-click MD38DP2 or drag it to Network
view under Devices & networks, and click Not assigned under the slave to select
the corresponding PROFIBUS network. Select the slave, click Properties and then
General, and set the slave number. Note that the setting must be consistent with
that set by the DIP switch on the MD38DP2 expansion card.
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MD500PN » Devices & networks

|5'? Topology view ||ﬁg,] Network view  |[If Device view
Connections * J Network overview 4|
2| Device

* 57-1200 station_1

— = b CM12435
CPU 1214C | y FLC T
¥ GSDdevice_1

Slave_1

pf Metworl

s

PROFIBUS_1

Slave_1
MD38DF2 'm| DP-NORM
Mot azsigned

Select master:

+PLC_1.CM 1243-5.DP interface

m[<]

<[] [>] [100% [ —%—

Slave_1
MD38DF2 | pP-NORM
CM 1243-5

| <[ 100% = —5— & (<[ m >

@ope@ ”"i'.lnfo y”ﬂ Diagnostics |
J || 10 tags ” System constants || Texts |

b General Subnet: | PROFIBUS_1 [~

PROFIBUS address; [ Add

General DF parameters

o]

new subnet |

Device-specific parameters T

Hexparameter assignment
Watchdog

Add resst:jz:_

Highest address: | 126

Transmission speed: | 1.5 Mbps F‘El
€ m »

Click General DP parameters, and select DPVO from the DP interrupt mode drop-
down list, as shown in the following figure.
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L 1 Y
<] 100% = o & [<[ >
|Q. Properties ||"i'.|nfo y"ﬂ Diagnostics
J General ” 10 tags " System constants || Texts |

b General
PROFIBUS address

<.Taeneral DP parameter:

Devicespecific parameters

General DP parameters

DP interrupt ode: | DFYO

4
Hexparameter assignment ol DFv1
Watchdog i gore_|
[<
<[ m i B

Click Device view, and select a proper PPO type under Hardware catalog. The
addresses assigned for each segment are displayed as follows. The PKW address is
marked with a red circle in the following figure. If the selected PPO has no PKW, the
column is blank.

MD500PN » Ungrouped devices » Slave_1

‘5.5 Topology view "EE'& Network view ‘m'f Device view L Options

| Device overview FER

P e
B w

I address | Q address | Type v |Catalog
e [—

- = Filter [<alls |
PPO05_2_2 o 2 76..99 72.95 PPO-05 g,—. n [
» [l Head module
—
-

.. | module
Slave_1

[ universal module
[l FroO-01
[l Fro-02
Il Fro-03
[l Fro-04

o

<3l e @ (<] i 3

4. Set PZD mapping.
Click Network view and then click Device-specific parameters to set the
mapping for PZD3 to PZD12. Note that the PZD mappings for the PLC to read and
write to the slave are set independently. For details, see " " on page "7.7.1
Configuring a Slave on the S7-300 Master in STEP 7 V5.4" on page 156 " " on page .
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MD500PN » Devices & networks

|; Topology view ||ﬂ'g'h Network view  [[If Device view
Connections on n £ = J Network overview 4| »
‘ o ;daster systen;: PLCJ.DIP-Mastersystem (1) 'tl' DR

% Network :

¥ 57-1200 station_1
P CM1243-5
» PFLC_T
* G5Ddevice_1
Slave_1

Slave_1
MD38DF2 | DP-NORM
CM 1243-5

<[] [oox & ———f— (<[] 2
|§ Properties ||"_i.'.lnfo y"ﬁ Diagnostics
J General " 10 tags ” System constants " Texts |

b General

PROFIBUS addrese Device-specific parameters

General DP parameters
e

ific parametersi FZD3(master=clave): |61 440

il o,
Hex parameter assignment

Watchdog I
4 FZD5(master=clave): |6144E|

FZD4(master-=clave): | 61440

m| PZD&E(masters=clave): |61 440

Il FZD7(master=clave): |61 440

FZD8(master=slave): | 61440

FZDS(master-=clave): | 61440

FZD10(master-=clave): | 61440

e[ w ]

5. Compile and download the configuration.
If the settings of multiple slaves are the same, select a configured slave, press Ctrl
+C and then Ctrl+V (or right-click the configured slave and choose Copy and then
Paste) to connect more slaves to the network, and then modify their station
numbers.

After all slaves are configured, save the configurations, and click the compile
button. After the compiling is completed successfully, click the download button.

Siemens - C:\Usersly0263\Documents\AutomatiomMD500PNIMD500PN
Project Edit View Insert Online Options Tools Window Help
5 (% B seveproject 5 Y i X D 5 EE & Goonline @@ Gooffline Gy NI x — 1]
MD500PN » Devices & netwos

Devices Compile Dosnload & Topology view |
1 1 Relations 12 58 5[] @ ¢

% Netwerk| ¥ Connections [HWI connection
R Master system: PLC_1.DP-Mastersystem |

PLC_1 [ |
CPU1214C ?

T

~ ] MDS00PN
B¢ ~dd new device

[ pc =
» i Ungrouped devices
» 5§ Securitysettings
» (4§ Cormmon dats
» 5] Documentation setti...
» [@ Languages & resource:

-170-



PROFIBUS DP Communication

Set the interface for the PC the communicate with the PLC as required on the
displayed interface. In this example, a local network port is selected. 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 PHIE 192.168.0.1
CM12435 M 12435 101X1  PROFIBUS 1 FROFIBUS_1
Type of the PGIFC interface:  [B_PNIE [=]
PGIFC interface: |l Intel(R) Ethernet Connection (3) 1218-L1 [+ '{‘)
o on to [pirectatslot 1 x ~®
\ [-]®©
select target device: Show all compatible devices [+
Device Device type Interface type Address Target device
E - - PHIE Access address -
Siar search
feincinncii)
Online status information: [ pisplayonly error messages

If no accessible device is found, the connection between the PC and PLC is faulty.
Eliminate the fault first. (This problem also occurs when the PC was used for
download through Ethernet in STEP 7 before. In this case, restart the PC or change
the PG/PC interface to a non-Ethernet interface in STEP 7.)

Online status infermation:

1 Found accessible device pn-io

€3 Scan completed. 0 compatible devices of 1 accessible devices found.
€3 Scanning and infermation retrieval completed. 1 preblem found.

[ pisplay only errer messages

<] 3]

If the connection is normal, the Load button is available. You can click Load to
start download and perform subsequent operations as prompted to download the

configuration to the PLC.

7.7.3 Performing Periodic 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.

-171-



PROFIBUS DP Communication

:l :l (3)  MD38DFZ
5.

IF ID ... | Order Wumber / Designation I Add .. | @ Addrezs | Comment
1 4K FPO-0Z2 512...519 |512...519
2 A5 = PPO02 550, 531|520 551

1. Directly use the MOVE command to enable the AC drive to run in forward direction
at the target frequency of 30 Hz (F0-02 = 2, F0-03 = 9), as shown in the following

figure.
MOVE
EN  ENO
1-{IN  OUT |-PQW520 3000

MOVE
EN ENO
IN OUT

FPAWE22

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.

WH16#208 —

SFC14d
Read Conzisztent
Data of a Standard
LF Slave
“DPRED_DAT”
EN ENG

LADDE EET_VAL

RECORD

QW0

P#DEB13.
DEX 0.0
-ETTE 12

o LADDR: Starting address configured in the I block of the module, which must be

in hexadecimal format.

e 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.
e 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.
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SFC15
Write Consziztent
Data to a Standard

DF Slawe
“DPWE_DAT”
EN ENOD
W#16# 208 —LADDE EET_Wal [-QWZ
F#LE13.
DBX 12.0

EYTE 12 4RECORD

o LADDR: Starting address configured in the Q block of the module, which must
be in hexadecimal format.

e 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.

e 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
converted from the | and Q starting addresses (in this example, the address is 520,
which is H208 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).

7.7.4 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.
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DE1
SFB52
Fead a Procezs
Data Record
“RDREC”
EN ENO

M, 0 4EEQ VALID MO 1
D 16#E 200 - ID BUSY Mo, 2
O INDEX EFROE MO 3

2 MLEN STATUS QD0

QW5 {REECOED LEN |-aqwd

M. 3 MOVE
— —EN  ENO

QDO IN 0T QD&

After M0.0 is set, the function block reads F0-02 (Index 0 has been set to F0-02 before)
of the AC drive No. 3 and saves it in QW6. The fields are defined as follows:

REQ: Command enable. When this field is set to 1, the function block is enabled.
ID: Logic address. To specify this field, convert any Q address of the corresponding
AC drive slave to a hexadecimal value, and set bit 15 of the value to 1. For
example, for Q512, the hexadecimal value is H200. After bit 15 is set to 1, H8200 is
obtained.

:I :' (3)  MD3SDEZ

S IF ID ... | Order Humber [ Designation I 4dd... | Q Address | Comment
1 AR PPO-02 S12...519 |512...519
z 545 -—» PPO-0F 520 53 880 . 53T

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

MLEN: Maximum length of the data to be obtained. For MD38DP2, this field must
be set to 2.

RECORD: Target area of the 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.
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VALID: New data record received and valid.
BUSY: When the value is ON, the operation is not completed.
ERROR: Error flag. When the value is ON, an error occurs.
STATUS: Block status or error information.
LEN: Length of the obtained data record.

During invocation, you can customize parameters or use some or all default
parameters, as shown in the following figure.

QWS

DBE1
SFB52
Fead a Process
Data Record
“RDREC”
EN ENO
REQ VALID
ID BUSY
INDEX EERFCOR
MLEN STATUS
RECORD LEN |

DEL

DE1. DEX0. 0

DE1. DEDZ

DE1. DBWE —

DE1. DEWS —

QUG —

SFB52
Read a Process
Data Record
“RDREC”
EN ENO
FEQ
VALID
)
INDEX BUST
MLEN
EEROR
RECORD

STATUS

LEN

DE1. DEX10.
=Y

DE1. DEX10.
-1

DEL. DEX10.
-2

~DE1. DED12

-DE1. DEW16

In the preceding figure, default parameters are used on the left. In this case,
parameters are set according to the information shown on the right. 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.

DEZ2
SFBS3
Write a Process
Data Eecord
“WRREC”
EN ENO
M1. 0 —EEQ IONE M1.1
DWR16#8200 —ID BUST (M1 2
0 —INDEX EERFOE |M1.3
2 —-LEN STATOS QD102
QW100 SEECORD
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7.8

7.8.1

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 (M1.1is
set to 1), the program is invoked to reset M1.0.

‘ M.1 M1.0
i (R—

When SFB52 and SFB53 are executed, relevant blocks need to be invoked for multiple
times. Therefore, do not invoke them when single execution is required.

Fault Diagnosis

Troubleshooting

The following table describes the faults that may occur during use of the MD38DP2
expansion card and the AC drive.

Symptom Solution

After the AC drive is powered on, | 1. Check that F0-28 is set to 1.

only the power indicator (D4) is
on, indicating that communication
between the MD38DP2 expansion
card and the AC drive is not
established.

2. Check the AC drive type. This user guide only
describes the usage of MD520. For other AC drive
models, 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 indicator of communication
with the AC drive (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.
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The
connection

fails after the
configuration

is

downloaded.

Symptom Solution
1. Check that the cable is properly connected.
2. Check the DIP switches on the PROFIBUS DP
interfaces. The DIP switches on the PROFIBUS DP
interfaces at both ends of the network must be set to
ON, and the DIP switches on other PROFIBUS DP
Aftefr. the interfaces must be set to OFF.
configuration is 3. If the AC drive is connected at the end, check that
downloaded,

indicators D2 and
D4 are steady on
while the yellow
indicator D3 is off
on the MD38DP2
expansion card.

the communication cable is connected through IN of
the PROFIBUS DP interface. (If the communication
cable is connected through OUT, it cannot be
connected to the network when the PROFIBUS DP
interface is set to ON.)

4. Check that the station number settings on the
MD38DP2 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 are steady on
while the yellow
indicator D3 blinks
slowly at the
frequency of about
1Hzto 2 Hzon the
MD38DP2
expansion card.

1. Check that the GSD file used is correct.

2. Check that the PZD mapping is set correctly.
Device-specific parameters in STEP 7 and PORTAL
must be set in decimal format. Therefore, you need
to convert the parameter numbers into decimal
values when setting device-specific parameters. For
example, the decimal value of FC-11 is 64523 (OxFCOB
in hexadecimal format). If a parameter number that
the AC drive does not support is entered, the
connection fails. Note that PZD mapping does not
support Modbus addresses such as H2000 and H8000.

After the
configuration is
downloaded, the
yellow indicator
D3 on the
MD38DP2
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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Symptom

Solution

After the
connection is
successful, all
indicators on
the PLC are
green, but
data cannot
be written
into or read
from the AC
drive.

No data can be
written/read.

Check whether the operated address is correct. No
matter whether the PPO type used contains the PKW
area, the address for the read and write operations is
located in the second row (also the last row). For
example, 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 and PZD2 data written into the AC drive are
stored in QW520 and QW522, respectively. (If the PLC
is S7-300 or S7-400, PQW is required.) If SFC15 is
used, check whether RET_VAL of the SFC15 block is
0. If not, an invocation error exists. Eliminate this
error first and invoke the block again. For details, see
section "7.7.3 Performing Periodic Read/Write
Operations on the AC Drive Slave".

PZD3 or
subsequent data
can be written, but
PZD1 or PZD2
cannot be written/
read.

Check that F0-02 is set to 2 and F0-03 is set to 9.
Check whether the command reference is in the
range of 1 to 7 (not bit) or frequency reference is in
the range of —F0-10 to +FO0-10. If not, the write
operation fails. Check whether FE-00 is set to U3-17
and FE-01 is set to U3-16. 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 PZD. Check
whether Device-specific parameters are set
correctly.

Check the logic relations. Check whether the same
PZD is assigned with values for multiple timesin 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
ERR164, which cannot be cleared.
However, the indicators on the
MD38DP2 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 that this solution applies to MD520 only. For
other AC drives, consult the technical personnel.
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Symptom

Solution

After communication is
established, the communication is
normal when the AC drive is not

1. Disconnect the power supply, and measure the
resistance between Al and B1 of the PROFIBUS DP
slave interface at the farthest end with a multimeter.
The resistance should be 100+20 Q.

running. However, when one or
more AC drives are running, the
AC drive is disconnected
randomly.

2. Check that the shield layers of cables are
connected together and the shield layers are in
contact with the sheet metal in the PROFIBUS DP
interface. The shield layers are not required to
connect with other GND.

After the connection is
established, if the AC drive reports
a fault, the faulty slave cannot
connect to the network when the
PLC configuration is changed and
downloaded or when only the AC
drive is powered on again.

MD38DP2 only supports the interruption mode DPVO.
If the interruption mode is set to DPV1, when a slave
is faulty, the PLC master may close the PROFIBUS DP
connection channel of the slave or interrupt all the
PLC communication (which usually occurs on S7-
1200). When such a symptom occurs, change the
PROFIBUS DP interruption mode (which is DPVO by
default in STEP 7 and DPV1 by default in PORTAL) of
the slave to DPV0 under General DP parameters.
Then, compile and download the configuration, and
power on the PLC again.

Indicator Status and Troubleshooting

Indicator Status Symptom Solution
The MD38DP2 ghed‘ thaacol\jl‘gggggg
Red (D4) OFF expansion card is not etwee.nt € d and the AC
powered on. expansion card an the
drive is secure.
. Check that F0-28 is set to 1
The connection and the connection
Green (D2) OFF between the MD38DP2 | oo the MD38DP2
expansion card and the B
. . expansion card and the AC
AC drive fails. HE
drive is secure.
The connection Check that the PROFIBUS
Green (D2) Blinking at 1 Hz betwee.n the MD38DP2 DI.D s_tatlon number is
expansion card and the | within the range of 1 to
AC drive fails. 125.
Yellow (D3) Blinking at 1 Hz A configuration error Check that the GSD file is
occurs. correct.
Check that all parameter
Yellow (D3) Blinking at 2 Hz A parameter error addr'es'ses in Device-
occurs. specific parameters are
supported by the AC drive.
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Indicator Status Symptom Solution
. The master is not
Yellow (D3) Blinking at 5 Hz ) ! Check the master state.
running.
The connection Check that the slave
between the MD38DP2 | address is correct and the
Yell D3 .
ellow (b3) OFF expansion card and the | PROFIBUS cable is
PROFIBUS master fails. | connected properly.
Note

Note: For some products, the indicator color and the terminal symbol may not match. In
this case, the terminal symbol prevails. The indicators are D2, D3, and D4 from left to right.

See ""on page.

Troubleshooting for GSD Installation Failure

e Symptom 1: The GSD file cannot be installed or updated when STEP 7 is used, as
shown in the following figure.

-
Install GSD Files

Install GED Files:

from the directory

=

|E: \mD3s0

Erowse ...

Inztall

Verszion

Install GSD File (13:4343)

An update is presently not possible. In one
I_\ or more STEF T applications at least one GSD

“®% file or type file is being referenced.

Show Log | Select A1l | Dezelect A11 |

Cloze

Help

s

4

Possible cause: The current hardware configuration has been opened and the GSD
file is being used by other components.

Solution: Close the current configuration interface by clicking the X button
(marked with a red circle in the following figure). Then, install or update the GSD
file and open the configuration interface again.
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2l HW Config - [SIMATIC 300(1) (Configuration) -- Project]

(E=8 Bl =)
Bl Station Edit Insert PLC View Options Window Help [—]=x)
DS %8 2o ha D2 B
= [T
=0 - 5
Find: i ﬁ!l
1 Systen_(100) .
z TV s15-2 Tafor Erofil [stadard El
s 223 FROFIBUS(1): P msster systen (1)
& B A8 PROFTBUS-FA
g [ e T FROPINET 10
f’” 8 I [Fw6 s SIMATIC 300
SmTTe 400
g STMATIC PC Based Control
: B SIATIC FC Seation
T
8
0
10
T
« 0 v
5| o ma « i »

s | ® o

| rder Womber / Designation | I add... |@ addvess [ Comnent | PROFIESDP slaves for | %
[ [pro-z iz...519 512519 | T I s W el
IEamr |~ 2roez [5z0 o1 sz 5| C [@ste e e
Press F1 to get Help. [ Ichg

e Symptom 2: The file cannot be interpreted.

| Install GSD Files

Install G50 Files:

from the directory LI

|E: \MD350

Browse ... |

Inztall

The file "MD3SDPZ(1).GSD

cannot be interpreted.

Show Log Select A1l Deselect A11

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 Symptom 3: The file contains syntax errors.
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i Install GSD Files - |i|
Install GSD Files: from the directory LI
|E: 'mn3s0 Browse ... |
File Releaze | Verzion

The file "MD3SDF2. GSD' contains syntax errors

In=tall | Show Log Select A1l Dezelect A11

s |

-

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
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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8.1

8.2

MD-SI-DP1 Communication

Introduction

As a PROFIBUS DP fieldbus adapter card that meets international PROFIBUS fieldbus
standards, the MD-SI-DP1 expansion 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. It can implement PROFIBUS DP
communication.

The following table lists the differences between MD-SI-DP1 and MD38DP2.

Item MD-SI-DP1 MD38DP2
Diagnosis Supported Supported
DPV1 Supported Supported
PPO4 Supported Supported
PPO type Set by the Siemens software | Set by the Siemens software
tool tool
PZD mapping address Set by the Siemens software | Set by the Siemens software
tool tool
. . Set by the DIP switch, Set by the DIP switch,
Station number settings ranging from 1 to 125 ranging from 1to 125
Master di i AC drive informed by the AC drive informed by the
asterdisconnection expansion card expansion card
Communication rate
between the expansion card | Constant rate Constant rate
and the AC drive
Slave faul Master informed by the Master informed by the
ave fault expansion card expansion card
CAN communication Not supported Supported
Installation

The MD-SI-DP1 expansion card is embedded in the MD520 series 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 MD-SI-DP1
card into the AC drive and fasten the screws to prevent the signal socket between
boards from being damaged by the pulling force of the external signal cable. "Figure
8-1"on page 184 shows the installation.
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Figure 8-1 Installation of MD-SI-DP1

J—o 8

INOVANGS|

Figure 8-2 Connecting ground terminals of the MD-SI-DP1 card and AC drive

ACaution

Do not install or disassemble this card with power on.
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8.3 Interface Layout and Description

® e
[ON@)
[ON@)
Pin header: used to
connect to the AC drive [O@)
© o e rappa seren © e
@ oo
¢}
o 0
ol J4
o o \nzd\caéors . nth
o o D: :Il:ivieca(oro connection with the
D o gg:dlndicatorofconnection with the
Da:Power ndicator
o | O
I D2
~ (O s 1 D3~
© | | I D4
v | Cm %5 g
45% PROFIBUS
v (O
o | Ol
~ | O
eoonm
~ o ©Nyeyy/|®
2mo oo |
Figure 8-3 Interface layout of the MD-SI-DP1 card
DIP Switch
ON
123 456 78
Digit Function Description
1 PROFIBUS DP card OFF: MD-SI-DP1 (default)
type switchover ON: Reserved
The addresses of stations 1 to 125 can be set by the
T-digit binary DIP switch.
E . . -
a)r(n Add DIP Switch Setting (digit 8: least
PROFIBU.S DE . ress significant bit)
2to 8 communication slave | ple:
address 000 0001
0000111
20 0010100
125 1111101
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ACaution

The change of digit 1 is valid upon the next power-on. The change of slave addresses takes
effectimmediately after setting.

Standard 9-pin PROFIBUS Interface

The MD-SI-DP1 expansion card is connected to the PROFIBUS master using the
standard DB9 socket. The pin signal definition and pin arrangement of the standard
DB9 socket are the same as those of Siemens' DB9 socket, as shown in the following

figure.
/5.j—GND

9@ <1

4@ |
‘—_DatalineA
8 3.__DatalineB:
7@ <—-d=/c

2@ <
6@Q————+v |

% < -

Figure 8-4 DB9 terminal pins

9123uuodun

Ajjeusaqu

Control Terminals

Table 8-1 Function description of control terminals

Category Symbol Terminal Name Function
PROFI 1,2,7,and9 |NC Unconnected internally
BUS 13 Data line B Positive pole of the data line
communt .5 GND Isolated 5V power ground
cation
terminal | 6 +5V Isolated 5V power supply
(J3) 8 Data line A Negative pole of the data line
Program . Interface for production and

. J4 Programming T .
ming commissioning. Do not use it.
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Category Symbol Terminal Name Function
« Steady ON: The AC drive is powered on.
D4 (red) Power indicator | * OFF: The AC drive is disconnected from the
power supply or the PROFIBUS DP card is
installed incorrectly.
o Steady ON: Communication between the
MD-SI-DP1 card and the PROFIBUS master
is normal.
Indicator of o OFF: There is no communication between
communication | the MD-SI-DP1 card and the PROFIBUS
D3 (yell between the master (check the connection of PROFIBUS
yellow) - .
MD-SI-DP1 cables and the setting of the station
expansion card | number).
and the master | e Blinking: The master is not running or a
Indica fault occurs in communication between
tor% the MD-SI-DP1 expansion card and the
master.
« Steady ON: Communication between the
MD-SI-DP1 expansion card and the AC
. drive is normal.
Indlcator'of . o OFF: Communication between the MD-SI-
communication | ppq card and the AC drive fails. (FO-28 is
D2 (green) Eﬂes_véi%nptlhe not set to 1 or the AC drive does not
- support the MD-SI-DP1 expansion card.)
expansion card « Blinking: Interference exists in
an.d the AC communication between the MD-SI-DP1
drive expansion card and the AC drive or the
expansion card address is beyond the
range of 1 to 125.

8.4 Topology and Transmission Distance

The following figure shows the connection between the PROFIBUS DP card and
PROFIBUS master.

PROFIBUS MD38DP2 MD38DP2 MD38DP2
Master Slave 1 Slave 2 Slave N
[ATB] GnD ] [ATB] GND ] [ATB] GND ] A|B]| GND
| |I\ I\A AI\ l TAY A \ l A | |
. . H / \/ '

AN

L |

Shield layer

Figure 8-5 Connection between the PROFIBUS DP card and PROFIBUS master

Terminal resistors must be connected at both ends of the PROFIBUS bus and DIP
switches must be set correctly according to the marks on the wiring terminals. After
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terminal resistors are connected correctly, the resistance between Al and B1 should
be 110 Q upon power-off. For devices connected at both ends of the PROFIBUS
network, the communication cables must be connected from their PROFIBUS DP
terminals to the channels marked with "IN" (channels corresponding to A1/B1).
Otherwise, terminal resistors cannot be connected. If any required terminal resistor is
not connected, the communication quality will deteriorate.

TluRug "

| Bt

The communication cable is
connected through this port on
devices at both ends of the bus.

This port is unconnected
on devices at both ends
of the bus.

The required length of the communication cable between the PROFIBUS DP
expansion card and the PROFIBUS master varies with the baud rate of the master. It is
strictly restricted according to the Siemens DB9 standard. The following table
describes requirements on communication cable length based on the baud rate.

Baud Rate (kbit/s) Maximum Length of Cable | Maximum Length of Cable Type
Type A (m) 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 the cables.
Cable Parameter Type A Type B

of conductor

Impedance 13501t0 165 Q (f=3to 20 MHz) | 100 Q to 130 Q (f> 100 kHz)
Capacitor <30 pF/m <60 pF/m

Resistor <110 Q/km Not specified
Cross-sectional area > 0.34 mm? > 022 mm?
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8.5 Protocol Description

Data Transmission Formats

In the PROFIdrive protocol, the PPO is used as the data transmission format. PPOs are
classified into PPO1, PPO2, PPO3, PP0O4, and PPQOS5, all of which are supported by the
MD38DP2 expansion card.

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

Data Format Supported Functions

Operation on a single function parameter
PPO1 Setting of AC drive command and frequency
Reading of AC drive state and running frequency

Operation on a single function parameter
Setting of AC drive command and frequency
PPO2 Reading of AC drive state and running frequency
Periodic writing of four function parameters
Periodic reading of four function parameters

Setting of AC drive command and frequency

PPO3 Reading of AC drive state and running frequency
Setting of AC drive command and frequency
PPO4 Reading of AC drive state and running frequency

Periodic writing of four function parameters
Periodic reading of four function parameters

Operation on a single function parameter
Setting of AC drive command and frequency
PPO5 Reading of AC drive state and running frequency
Periodic writing of ten function parameters
Periodic reading of ten function parameters

Data blocks of the PPO data are divided into two areas, PKW area (parameter value)
and PZD area (process data). The following figure shows the PPO data formats
supported by MD38DP2.

PKW PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 «PzD7 to PzD12 >
PPO1: 12 bytes

PPO2: 20 bytes

PPO3:4bytes | [ | |

pPo4:12bytes | | | T 1 T [ [ [ ]]
PPO5: 32 bytes

Figure 8-6 PPO data formats
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PKW Data

PKW data is used by the master to read/write to a single parameter of the AC drive.
The communication address of the AC drive parameter is directly determined by the
communication data. The functions of PKW data are as follows:

e Reading function parameters of the AC drive
e Modifying function parameters of the AC drive

Data format

PKW data consists of three groups of arrays, including the PKE, IND, and PWE. The
lengths of PKE and IND are two bytes, and the length of PWE is four bytes. The
following table describes the data format.

PKW Data Sent by the Master

Ot?oer:a Write: parameter
Parameter Address Reserved value
Com
Read: null
mand
PKE PKE IND IND | PWE | PWE PWE | PWE
PKW Data Returned by the AC Drive

Opera Successful: returned
tion Parameter Address Reserved va!ue

Com Failed: error

mand information

PKE PKE | IND IND PWE PWE PWE | PWE

Data description

PKW Data Sent by the Master

PKW Data Returned by the AC Drive

o High-order 4 bits:
Command code0: No
requestl: Read parameter
data2: Modify parameter
data (The preceding

PKE command code is in
decimal format.)

o Low-order 4 bits: Reserved

o Low-order 8 bits: High-
order bits of the parameter
address

o« High-order 4 bits: Response code0: No
requestl: Operation succeededT:

PKE Operation failed

o« Low-order 8 bits: High-order bits of
the parameter address

High-order 8 bits: Low-order
IND | bits of the parameter address
Low-order 8 bits: Reserved

High-order 8 bits: Low-order bits of the
IND | parameter address
Low-order 8 bits: Reserved

High-order 16 bits: Reserved
Low-order 16 bits: Parameter
value (write request) or not
used (read request)

PWE

o Request succeeded: Parameter value
o Request failed: Error code (consistent
PWE with standard Modbus)1: Invalid
command2: Invalid address3: Invalid
data4: Other error
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Application

The following figure shows the PKW data sent by the master and PKW response data

returned by the AC drive when the master reads the AC drive parameter F0-08.
Master reading AC drive parameter F0-08

PKW data sent by the master

»{ 10F0 0800 0000 0000 }—»

o Gperation | AC drive
10F0 0800 0000 1388

J915e

succeeded

PKW data returned by the AC drive

T0F0 0800 0000 errCode

Operation
failed !

Figure 8-7 Example PKW data sent by the master when reading an AC drive parameter

The following figure shows the PKW data sent by the master and PKW response data
returned by the AC drive when the master modifies the AC drive parameter F0-08.

‘ PKW data sent by the master |
%> 2070 0800 0000 0 7D0|———»

e Operation ; | AC drive
10F0 0800 0000 07DO \

SR

succeeded !

PKW data returned by the AC drive

70F0 0800 0000 errCode o
Operation :
failed !

Figure 8-8 Example PKW data sent by the master when modifying an AC drive parameter

PKW data exchange with the AC drive is performed cyclically. Continuous write
command (PKE = 0x20xx) on the EEPROM will significantly shorten the service life of
the AC drive's main control chip. Therefore, to modify AC drive parameters, you are
advised to perform aperiodic write operations (see SFB53 described in "7.7.4
Performing Aperiodic Read/Write Operations on the AC Drive Slave" on page 173 "7.7.4
Performing Aperiodic Read/Write Operations on the AC Drive Slave" on page 173" " on
page) or write to RAM addresses in PKW. The following table lists the RAM addresses

of the parameters.

-191-



MD-SI-DP1 Communication

Parameter Group Address
FO to FF 0x00 to OxOF
A0 to AF 0x40 to Ox4F

For example, the RAM address of FO-10 is 0xO00A.

PZD Data

The PZD data enables 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 functions of PZD data are as follows:

e Setting the AC drive control command and target frequency in real time
Reading the current state and running frequency of the AC drive in real time
Exchanging function parameter and monitoring parameter data between the AC
drive and PROFIBUS master in real time The PZD is used for periodic data
exchange between the master and the AC drive, as described in the following

table.

Master Transmit Data PZD

AC Drive Command

AC Drive Target Frequency

AC Drive Parameters
Modified in Real Time

PzD1

PZD2

PZD3 to PZD12

AC Drive Response Data PZD

AC Drive Command

AC Drive Running Frequency

AC Drive Parameters Read in
Real Time

PZD1

PzZD2

PZD3 to PZD12

Data Sent by the Master

Master Transmit Data PZD

PzZD1

AC drive command word (command source set to
communication)

0: No command

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: Decelerate to stop

07: Reset upon fault

PzD2

AC drive target frequency (frequency reference source set to
communication; value unit determined by the AC drive while

Hz is used as an example here)

The frequency reference ranges from 0 to FO-10.
When F0-22 is set to 1, the frequency range is 0.0 Hz to 3200.0

Hz.

When F0-22 is set to 2, the frequency range is 0.00 Hz to

320.00 Hz.

When the reference target frequency exceeds F0-10, the AC
drive does not respond to the frequency reference.
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Master Transmit Data PZD

Function parameter values (group F and group A) modified in
real time, not written into EEPROM

FE-02 to FE-11 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.

PZD3 to PZD12

Data Returned by the AC Drive

AC Drive Response Data PZD

AC drive running state

The AC drive running state is defined by bit as follows:

« Bit0: 0: Stopped; 1: Running

 Bitl: 0: Running in forward direction; 1: Running in reverse direction

« Bit2: 0: Not faulty; 1: Faulty

« Bit3: 0: Running frequency not reached; 1: Running frequency reached

PZD1

AC drive running frequency:

The current AC drive running frequency is returned as 16-bit signed data.
When F0-22 is set to 1,-32000 to +32000 correspond to the actual
running frequency —3200.0 Hz to +3200.0 Hz.

When F0-22 is set to 2, -32000 to +32000 correspond to the actual
running frequency —=320.00 Hz to +320.00 Hz.

PzD2

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
PZD3 to PZD12 | 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.

8.6 Related Parameters

8.6.1 Parameters related to Communication

AC Drive Communication Card Setting

You need to set F0-28 to 1 to select PROFIBUS DP as the serial port communication
protocol of the AC drive. See the following table.
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Parameter

Parameter
Name

Value Range

Setpoint

Description

FO-28

Serial
communication
protocol

0: Modbus protocol
1: Communication
card network
bridge protocol

Select the special
communication card
network bridge as the
serial communication
protocol.

Communication Control Parameters

Parameter

Parameter
Name

Value Range

Hexadecimal
Address

Decimal Address

U3-16

Frequency
reference

—Maximum
frequency to
+Maximum
frequency
Unit: 0.01 Hz

H7310

29456

U3-17

U3-18

Control
command

DO control

0001: Runin
forward direction
0002: Runin
reverse direction
0003: Jogin
forward direction
0004: Jog in
reverse direction
0005: Coast to stop
0006: Decelerate to
stop

0007: Reset upon
fault

Bit0: DO1 output
control

Bitl: DO2 output
control

Bit2: Relay 1
output control
Bit3: Relay 2
output control
Bit4: FMR output
control

Bit5: VDO1

Bit6: VDO2

Bit7: VDO3

Bit8: VDO4

Bit9: VDO5

H7311

H7312

29457

29458

U3-19

AO1 control

0 to TFFF,
indicating 0% to
100%

H7313

29459
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Parameter Parameter Value Range Hexadecimal Decimal Address
Name Address
U3-20 AO2 control 0 to 7FFF, H7314 29460
indicating 0% to
100%
U321 FMP control 0 to 7FFF, H7315 29461
indicating 0% to
100%
U3-23 Speed control | Signed data, 1 RPM | H7317 29463

When the MD-SI-DP1 expansion 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 but 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 set to U3-17 and U3-16
respectively. If not, manually correct the values of FE-00 and FE-01.

Communication Monitoring Parameters

Parameter | Parameter Name Unit Hexadecimal Decimal Address
Address
u0-00 Running frequency | 0.01 Hz H7000 28672
(Hz)
U0-01 Frequency 0.01 Hz H7001 28673
reference (Hz)
U0-02 Bus voltage (V) 0.1V H7002 28674
U0-03 Output voltage (V) |1V H7003 28675
U0-04 Output current (A) |0.01A H7004 28676
U0-05 Output power (kW) | 0.1 kW H7005 28677
U0-06 Output torque (%) |0.1% H7006 28678
U0-07 DI state 1 H7007 28679
U0-08 DO state 1 H7008 28680
U0-09 All voltage (V) 0.01V H7009 28681
U0-10 Al2 voltage (V) 0.01V HT700A 28682
U0-11 Al3 voltage (V) 0.01V H700B 28683
Uo0-12 Count value 1 H700C 28684
U0-13 Length value 1 H700D 28685
uo-14 Load speed 1 HT00E 28686
U0-15 PID reference 1 HT700F 28687
U0-16 PID feedback 1 H7010 28688
uUo-17 PLC stage 1 H7011 28689
U0-18 Pulse input 0.01 kHz H7012 28690
reference (Hz)
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Parameter | Parameter Name Unit Hexadecimal Decimal Address
Address

U0-19 Feedback speed 0.01 Hz H7013 28691
(Hz)

U0-20 Remaining running | 0.1 min H7014 28692
duration

uo-21 All voltage before | 0.001V H7015 28693
correction

u0-22 Al2 voltage before |0.001V H7016 28694
correction

u0-23 Al3 voltage before |0.001V H7017 28695
correction

Uo0-24 Linear speed 1 m/min H7018 28696

U0-25 Current power-on |1 min H7019 28697
duration

U0-26 Current running 0.1 min H701A 28698
duration

u0-27 Pulse input 1Hz H701B 28699
frequency

U0-28 Communication 0.01% H701C 28700
reference

U0-29 Encoder feedback |0.01 Hz H701D 28701
speed

U0-30 Main frequency X | 0.01 Hz H701E 28702

u0-31 Auxiliary frequency | 0.01 Hz HT701F 28703
Y

U0-32 Any memory 1 H7020 28704
address

u0-33 Synchronous 0.1° H7021 28705
motor rotor
position

U0-34 Motor temperature | 1°C H7022 28706

U0-35 Target torque (%) |0.1% H7023 28707

U0-36 Resolver position |1 H7024 28708

u0-37 Power factor angle | 0.1° H7025 28709

U0-38 ABZ position 1 H7026 28710

U0-39 V/f separation 1v H7027 28711
target voltage

u0-40 V/f separation 1v H7028 28712
output voltage

U0-41 DI state display 1 H7029 28713

U0-42 DO state display 1 H702A 28714

U0-43 Di state display 1 | 1 H702B 28715
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Parameter | Parameter Name Unit Hexadecimal Decimal Address
Address
U0-44 DI state display 2 1 H702C 28716
U0-45 Fault information |1 H702D 28717
U0-58 Z signal counter 1 HT703A 28730
U0-59 Frequency 0.01% H703B 28731
reference (%)
U0-60 Running frequency | 0.01% H703C 28732
(%)
U0-61 AC drive state 1 H703D 28733
U0-62 Current fault code |1 H703E 28734
U0-63 Data sent by 0.01% H703F 28735
master during
point-point
communication
U0-64 Data sent by slave |0.01% H7040 28736

during point-point
communication

U0-65 Torque upper limit | 0.1% H7041 28737
U0-66 Expansion card 100: CANopen H7042 28738
model 200: PROFIBUS
DP
300: CANlink
uo-67 Expansion card 1 H7043 28739
version
U0-68 AC drive state 1 H7044 28740
u0-69 Running frequency | 0.01 Hz H7045 28741
(Hz)
Uo-70 Motor speed RPM HT7046 28742
Uo-71 Output current 0.1A H7047 28743

When the MD-SI-DP1 expansion card is used, the read PZD1 and PZD2 are mapped to
U0-68 and U0-69 respectively by default. If a state or running frequency fails to be
read while PZD3 to PZD12 can be read, check 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.

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.
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8.7

8.7.1

8.7.2

Communication Configurations

Communication Instance Description

The MD-SI-DP1 card uses the same GSD file as the MD38DP2 card, and its usage is also
the same as that of the MD38DP2 card. Therefore, this chapter still uses the
screenshots of the communication and configuration interfaces displaying
information about the MD38DP2 card.

Configuring a Slave on the S7-300 Master in STEP 7 V5.4

Before using the PROFIBUS master, you need to configure the GSD file of the slave to
add the corresponding slave device to the system of the master. If the file exists, skip
step 2. You can obtain the GSD file from Inovance or its agent.

The configuration procedure is as follows:

1. Install the GSDML file. (Skip this step if the GSDML file has been installed.) Choose
Options > Manage general station description files (GSD).

HSIIATIC Banager — [Project — E:V\Froject]

@ File Edit Imsert PLC Wiew Options Window Help

D@ (82| % B da|o % %=k
..... =) B&neT (11
Cut Ctrlti

< Ho Filter > =l

Copy: Ttrl+E
Faste Cirl+l
Delete Del

Inzert Hew Object SIMATIC 400 Statiom
FLC SIMATIC : tation
SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 55

PG/FC

Fename Fz
Object Froperties. .. AlttRetuwrn

NET

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 (English path required),
as shown in the following figure.
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TIC 300(1) (Configuration) —— Froject]
E“]Station Edit Insert FLC View | Options Window Help

J O = 2. o | = || 2 || Customize. . . Ctrl+Al++E L
Specify Module. . .
Configure Network
Symbol Table Ctrltal++T
Report System Error. ..

Edit Catalog Frofile
Update Catalog

In=tall H¥ Update=s ...

Find in Service & Support. ..

Create GSI £1le for I-Dlewice. ..

Install GSD Files - |i

Install G5D Files: from the directory -

|E: \MD380 Browse ... |

The file *MD3SDFZ. GSI' contains syntax errors.

Install | Show Log Select All Deselect ALl

s |
\

Click Install. After the installation is complete, the PROFIBUS DP module MD38DP2
is displayed, as shown in the following figure.
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L——_I--w' FREOFIENS DF

L—_I--D Additional Field Dewices
L:_ID General
E1-{Z]] IHOVANCE/FROFIBUS
E‘D IF
- MI3a0E2

FPO-01
FPO-02
FFPO-03
FFPO-04
FFO-05

T TR T T R

]--D Drives
]--D Switching Dewices

{1 I/0

e

[
[
[

ol
Find: | ﬂ:l: ﬂil
Brofil [Standard =

rs

lIniver=zal module

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 as shown in the

following figure) before importing the GSD file.

[0 Config — [SINATIC 300(1) (Configuration) — Project] =[]
@) Station Edit Insert PLC View Options Window Help _|& @
D2%" %350 wa Do 8 e
= Al —nixl
T Find LYY
2 Brofil [Siendard |
1 (=% PROFIBUS DB -l
5 ] Additional Field Devices
B {0 General
T () TROVANCE/PROFIEUS
8 = F
9 - MISB0R2 =
10 o[ Vniversel module
i [ reo-m1
© @ rro-02
~-[@ pro-03
-4 peo-ne
Lo[§ ero-ns
£ Drives
{1 Switching Devices
10
] Gateway
- Qe
. J—I 1 Gomnat 1h1 « PRIFTRS TF $1aves |
=
aml o w
= IR uaal | - [CT—— Ie Ta le 1
Press F1 to gst Help [ [ [che 2

In this case, you can save the original project. If an alarm indicating that system
data cannot be created is displayed, click OK. After closing the current
configuration interface, you can install the GSD file by performing the preceding

steps. After the installation is complete, click the button marked with the red circle

in the following figure.
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HY Configz: Configuring hardware
Station PLC VYiew Options Help

|D@)E- ¥ 3| & || e i [0 %5 w2

Select the original configuration project, and click OK to open it.

x|

Entry point: Yiew:

|Praject x| |Component wiew x| © onlin @ 0fflin

Hame Storage

IProject LI IE:\Project Erowse. . . | i

IMATIC 300 (1)

Object name:  [SIMATIC 200(1)

Degee dme: IProcess all LI

oD e

3. Configure the actual hardware system, as shown in the following figure.

Bl Station Edit Tnsert PIC View Options Window Help

|DEeE s oedhal@= 8 e

niet (1]: PROFINET-I0-Swstem (100

) UR
1
2 i[:]'“ 315-2 FH/DP
| g ﬁj—ﬁf ] FROFIBUS (1): IF master system (1)
£2 i 8 [ Porc 7
2 F2 R Fort 2
3
4
5
B
T
2 MD350P1 ND3EDPZ
10
11
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In the preceding figure, station 4 is MD38DP1, which is only used as an example. For
details about its usage, see the MD380 Series PROFIBUS User Guide. MD38DP1 and
MD38DP2 can coexist on the same network.

4. Configure data features of the slave.

|_—J"Eﬁ_ ronurious ur
] Additional Field Dewices
ElD Feneral
=L INOVANCE/FROFIEUS

=] DF

g MD3SDPZ
----- E Universal moc

(4 pro-01
PP0-02
[ rro-03
- [d FrO-04
.| FERO-0S

EEI--D Drives

After the PPO type is added, the address assigned by the PLC to the slave is
displayed, as shown in the following figure. 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.

4m|)| @ uozae2 FER
s | [§

5. Configure PZDs.
The PZD1 and PZD2 configurations are fixed and cannot be modified by users.
PZD3 to PZD12 are for customized periodic data exchange. They can be set in
hardware configuration. Double-click the MD38DP icon in HW Config, click Device-
specific parameters, and configure corresponding parameter addresses as
required.
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x4
General [arameter Assignment |
Parammeters Walue -
Ea Station parameters
E] IF Interrupt Mode DFYO
53
Dewvice-specific parameters
|-[Z] PZD3 (master—>slave) 61452
|-[Z] PZD4 (master—>slave) 61445
|-[Z] PZDS (master—>slave) 64512
|-[Z] PZDE (master—>slave) 64513
|-[Z] PZDT (master—>slave) 61452
_F:':'] PZDS (master—rslave) B1440
_F:':'] PZ0S (master—rslave) B1440
_F:':'] PZD10 (master—rslawve) B1440
_F:':'] PZD11 (master—rslawve) B1440
-[Z] PIDIZ (master-rzlave) £1440
|-[£] PZD3 (slave-’master) £1440
|-[£] PZD4 (slave-’master) £1440
[Z21 PTNS (el arra="martaw R1ddn j
e | ns |

PZDx(master->slave) indicates the address used by the master to write to the slave,
and PZDx(slave->master) indicates the address used by the master to read the
slave. PZD3 to PZD12 are displayed in decimal and can be modified. For example,
to set PZD3(master->slaver) to FO-12, enter 61452.

By default, all PZDs of MD380 are set to FO-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 the mappings of various slaves
are the same, you can select a configured slave, press Ctrl+C, select the PROFINET
bus in the configuration, press Ctrl+V, and modify the device name and IP
address).

To enable the aperiodic parameter read and write function of DPV1, set
corresponding parameters in customized indexes at the end of Device-specific
parameters list. MD380 provides six customized indexes numbered from 0 to 5, as
shown in the following figure. For example, you can set index 0 to F0-02 and index 1
to FO-08.
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Properties — DF slawe 5'

General [Parameter As=ignment I

Parameters Walue :I
|-[Z] PID4 (slave-imaster) B1440
I-[Z] PZDI5 (slave-master) B1440
|-[Z] PZDE (slave-imaster) 61440
-] PZDT (slave-'master) 61440
I-[Z] PZD5 (slave-master) 61440
-[Z] PZD9 (slave—imaster) E1440
I-[Z] PZDL0 (slave=>master) E1440
I-[Z] FZDL1 (slave->master) E1440
_@ FPZD1Z (slave—master) 61440
|-[Z] Function code of IndexD B1442
L B144a
|-[#] Function code of Index2 G1440
|-[Z] Function code of Index3 B1440
|-[Z] Function code of Index4 B1440
L[Z] Function code of IndexS B1440

[}D Hex parameter assigmnment =

Cancel | Help |

After the preceding steps, the PROFIBUS slave is configured. Now, you can compile
programs in S7-300 to control the AC drive.

8.7.3 Configuring a Slave on the S7-1200 Master in TIA Portal V13

1. Open TIA Portal V13, create a project, and add an S7-1200 master according to
actual situations.

T Siemens - C-\Usersly0263\Documents\AutomationIMD500PNIMD500PN

Totally Integrated Automation

X Add new device

[ = =
= : ~ (3§ Controllers | pevice:
Devices & s i o
q a Show all device BRGS0
networks - i cru
B Add new device -
> [@ CPUT211C ADCIRly
ontroller - L
& » [ cPU 1211CDODAIDC
— » [3 CPU 1211C DCIDCRY
» [ CPU 1212C ACIDCIRly
EI » [ CPU 1212CD0DCIDC
» [ ceu 212 DGDCHRY migem
HM ~ [l CPU 1214C ACDCIRly Version: [
Il ses7 214-18E300x80 | _
J— 2 =|  Description
Configure networks W ses7 2112631 060
Work memory 1
r with DI14 24V
» [ cPU 1214C DOIDCIDC b M
» ([l CPU 1214C DUDCRIY pulse outputs o
s » [ CPU 1215C ACIDCIRlY omboard l10; up
e — » [ cPU 1215C DCIDEIDC o seralcommy
» [ CPU 1215C DCIDCRlY instructions; PR
» [1 cPu 1217C bCiDCIDC programming, H
» ([ CPU 1212FCDCIDCIDC communication
» [ cPU 1212FCDCDCRY | |
» [ CPU 1214FC DCIDCIDC
» ([l CPU 1214FC DCIDCIRlY

» [ cPu 12157C DCDCIDC s
» ([l CPU 1215FC DCIDCIRlY
» [l Unspecified CPU 1200

P Project view Opened project: C:\Users\y0263\Documents\Automation\MD500 PNIMD500PN
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Since the S7-1200 CPU has no PROFIBUS interface, you need to add a PROFIBUS
communication module. In this example, a CM1243-5 master module is added.

T Siemens - C:Usersly0263\Documents\AutomationMID500PNIMD500PN

Project Edit View Insert Online Options Tools Vindow He\p

Totally Integrated Automation
3 sweproject 5 PORTAI

[ & Goonline ¥ coofiiine i [N B % || *

4C ACIDCR
Devices [ Topology view [ Networ |0 Device view || Options (]
gk e M =
=] |22 | g [reciicrurziag EIEIEPENEY El =15
| catalog H
- 3 wosocen ] , B 3
[ Add new device 8
iy Devices &networks. [ Filter Profile: oS
g PLC 1 [CPU1214C A I »[mol e
= 1 2 3 4 s & 7 |0
Y Device configuration | = M » [@oQ L
%) Online & diagnostics. N » [ DIDQ 4
b =3 Program blacks S °
» [ Technology objects »[@AQ E]
@ » [ AiaQ e
» g} External source files m R
o ]
» [ PLC data types » ’_El\nus risl Remote Communication
& - e
By SREC e e < 5] [100% —— | L prorieLs =
» [ Online backups » [@am12425 =
B
) & Traces | & Properties  [*i}Info J”J Diagnostics | B 3
» [, Device proxydata General | 10 tags | System constants | Texts B
proxy: g Y .
Program info » Genersl B » (@ Pointto-point LI
& LCalarm terclists o R > Interaceoptons | »:mum«:msmm e
» [ AS interface E
3 I General SRS s g
~ [Dotals view Ethemet addresses [T =z
J Module M TR D Permit ovenwriting of device names of all g Device: R
\— Operating mode [ |
S —-— [[] use IEC V2.2 LLDP mode
Name Interiace options. ff;:’.":‘,‘ﬁ connection E—
Il Device confguration ¥ fealtime serings 9
J Online & diagnestics B » Port[x1 P1] M12435
[l Program blocks Wieb server access
= = s nizanon [<u) B

4 Portal view

After adding the PROFIBUS master module, click Network view. Select the
communication module, click Properties and then General, and click Add new
subnet to create a PROFIBUS network. You can modify the master number here.

MD500PN » Devices & networks

“:_5‘ Topology view |w MY Device wewJ_

¢ Nework| 1§ Connections 1 cennzzien |+ [ Reletions 1 88 £ ] @ ¢
_ =]
PLC 1
CPU1214C

[ ] Blhoe [ —¢— @

’Wﬂ Info JHJ Diagnostics ‘
@ H 10 tags H System constants " Texts ‘
» General
- DPinterface PROFIBUS address E

General Interface networked with

PROFIBUS address

Operating mode Subnet: | Not networked I+

T Adinewsbrer

Parameters

To modify the PROFIBUS baud rate, select the network in the view, and choose
General > Network settings on the Properties tab page, and select a proper baud
rate from the Transmission speed drop-down list.
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fEad
PLC_1 [ |
CPU 1214C | |
.
N
¢ m 100% ] —5— &
|gProperties ||‘_i.'.|nfo y"ﬂ Diagnostics ‘
General " 10 tags H System constants " Texts ‘
General
Network settings
Cable configuratian
Additional network devices Highest PROFIBUS address: [126 [+]
Bus parameters ) c@: [ 15 Mbps -
Frofile: | DP [+]

2. Install the GSD file. Skip this step if a GSD file has been installed.
If a GSD file is not installed yet, Not yet installed will be 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.)

mens - C:\Usersly0263\Documents\Automation\MD500PN\MD500PN

Project Edit View Insert Online  Options |Teols Window Help

G (Y] saveproject 5, M =l Of T Settings e ¥ Gooffline fp [N x H ] "
Support packages
—
Devices o = geners station descriy rk view  [[lf Device view Options
Start License hanager 5
=] Relati
- &) Show reference text [ [7] 4 Relations
~
S & ET [ Global libraries , Catalog

¥ Add new device

oy Devices & networks — | M Filter  F
CruT21ac | » [ controlle

evice configuration » [ HM
'] online & diagnestics » [ PCsystel
¥ [l Program blocks » [ Drives &
» [ Technology objects » (@ Metwork

» [ Detectin
» [ Distribut
» [ Powerst

» [@ External source files
» [3 PLCtags
» [ig PLC data types
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Manage general station description files

Installed GSDs GSDs in the project
Source path: AMD3B0 E
Content of imported path
E File Version Language /-Sﬁfas?_*“\\ Info
E md38dp2.gsd Default Mot yetinstalled
[
I
N i ]
| Delete | K \nslal\) 1 ‘ Cancel |

When the interface shown in the following figure is displayed, the installation is
complete. Click Close.

Manage general station description files X

Installation result

1 Message
o Installation was completed successfully.

| | Install additional files | [ e Close E——

R
During installation of the GSD file, the PORTAL will automatically close the
configuration interface. After the installation is complete, double-click Devices &
networks on the left to open the original configuration interface.
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Project tree

Devices

= £

* | 7] MD500PN
“"‘Add new device

gl Devices & networks —

% Ungrouped devices

b
b
b 5§ Securitysettings
] ﬁ Common data
¢ 5] Documentation settings
b p_@ Languages & resources
v i Online access

v [ Card Reader/USE memary

[ PLC_1 [CPU 1214C AC/DC_.

Choose Hardware catalog > Other field devices > PROFIBUS-DP > General. You
can find the MD38DP2 in the list, which is the same as that in STEP 7. You need to
fully expand the subordinate directories as shown in the following figure.
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Options
=
b | Catalog
|-<Sea rcha |@
E Filter Profile: |c."-.||:- |v| wi
] r:[. Controllers! N
¥ [ H

4 p_u FC systems
» [ Drives & starters
] r:[. Network components
] r:[. Detecting & Monitoring
] r\__u Distributed /O
] p_u Power supply & distribution
» [ Field devices
5 T] Other field devicez>
] r\__u Additional Ethernet devices
» [l FROFINET IO
] r:[. Drives
] r\__u Enceders
4 p_u Gateways

- | INOVANCE

~ [ TdF
~ [l INOVANCEIPROFIBUS L4
~ [ oP
~ [ MD38DF2

[l voz8DF2 [v]

[>
$|003 AUIjUD E” «—fioje3ed aiempieq

syse| l@n”

saueiqr] 5 ||

> | Information

3. Start the configuration.
On the Hardware catalog tab page, double-click MD38DP2 or drag it to Network
view under Devices & networks, and click Not assigned under the slave to select
the corresponding PROFIBUS network. Select the slave, click Properties and then
General, and set the slave number. Note that the setting must be consistent with
that set by the DIP switch on the MD38DP2 expansion card.
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MD500PN » Devices & networks

|5'? Topology view ||ﬁg,] Network view  |[If Device view
Connections * J Network overview 4|
2| Device

* 57-1200 station_1

— = b CM12435
CPU 1214C | y FLC T
¥ GSDdevice_1

Slave_1

pf Metworl

s

PROFIBUS_1

Slave_1
MD38DF2 'm| DP-NORM
Mot azsigned

Select master:

+PLC_1.CM 1243-5.DP interface

m[<]

<[] [>] [100% [ —%—

Slave_1
MD38DF2 | pP-NORM
CM 1243-5

| <[ 100% = —5— & (<[ m >

@ope@ ”"i'.lnfo y”ﬂ Diagnostics |
J || 10 tags ” System constants || Texts |

b General Subnet: | PROFIBUS_1 [~

PROFIBUS address; [ Add

General DF parameters

o]

new subnet |

Device-specific parameters T

Hexparameter assignment
Watchdog

Add resst:jz:_

Highest address: | 126

Transmission speed: | 1.5 Mbps F‘El
€ m »

Click General DP parameters, and select DPVO from the DP interrupt mode drop-
down list, as shown in the following figure.
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L 1 Y
<] 100% = o & [<[ >
|Q. Properties ||"i'.|nfo y"ﬂ Diagnostics
J General ” 10 tags " System constants || Texts |

b General
PROFIBUS address

<.Taeneral DP parameter:

Devicespecific parameters

General DP parameters

DP interrupt ode: | DFYO

4
Hexparameter assignment ol DFv1
Watchdog i gore_|
[<
<[ m i B

Click Device view, and select a proper PPO type under Hardware catalog. The
addresses assigned for each segment are displayed as follows. The PKW address is
marked with a red circle in the following figure. If the selected PPO has no PKW, the
column is blank.

MD500PN » Ungrouped devices » Slave_1

‘5.5 Topology view "EE'& Network view ‘m'f Device view L Options

= Device overview FEW
¥¢| -  module

'

I address | Q address | Type v |Catalog
e [—

- = Filter [<alls |
PPO05_2_2 o 2 76..99 72.95 PPO-05 g,—. n [
» [l Head module
—
-

Slave_1

[ universal module
[l FroO-01
[l Fro-02
Il Fro-03
[l Fro-04

o

<3l e @ (<] i 3

4. Set PZD mapping.
Click Network view and then click Device-specific parameters to set the
mapping for PZD3 to PZD12. Note that the PZD mappings for the PLC to read and
write to the slave are set independently. For details, see " " on page "8.7.2
Configuring a Slave on the S7-300 Master in STEP 7 V5.4" on page 198 " " on page .
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MD500PN » Devices & networks

|; Topology view ||ﬂ'g'h Network view  [[If Device view
Connections on n £ = J Network overview 4| »
‘ o ;daster systen;: PLCJ.DIP-Mastersystem (1) 'tl' DR

% Network :

¥ 57-1200 station_1
P CM1243-5
» PFLC_T
* G5Ddevice_1
Slave_1

Slave_1
MD38DF2 | DP-NORM
CM 1243-5

<[] [oox & ———f— (<[] 2
|§ Properties ||"_i.'.lnfo y"ﬁ Diagnostics
J General " 10 tags ” System constants " Texts |

b General

PROFIBUS addrese Device-specific parameters

General DP parameters
e

ific parametersi FZD3(master=clave): |61 440

il o,
Hex parameter assignment

Watchdog I
4 FZD5(master=clave): |6144E|

FZD4(master-=clave): | 61440

m| PZD&E(masters=clave): |61 440

Il FZD7(master=clave): |61 440

FZD8(master=slave): | 61440

FZDS(master-=clave): | 61440

FZD10(master-=clave): | 61440

e[ w ]

5. Compile and download the configuration.
If the settings of multiple slaves are the same, select a configured slave, press Ctrl
+C and then Ctrl+V (or right-click the configured slave and choose Copy and then
Paste) to connect more slaves to the network, and then modify their station
numbers.

After all slaves are configured, save the configurations, and click the compile
button. After the compiling is completed successfully, click the download button.

Siemens - C:\Usersly0263\Documents\AutomatiomMD500PNIMD500PN
Project Edit View Insert Online Options Tools Window Help
5 (% B seveproject 5 Y i X D 5 EE & Goonline @@ Gooffline Gy NI x — 1]
MD500PN » Devices & netwos

Devices Compile Dosnload & Topology view |
1 1 Relations 12 58 5[] @ ¢

% Netwerk| ¥ Connections [HWI connection
R Master system: PLC_1.DP-Mastersystem |

PLC_1 [ |
CPU1214C ?

T

~ ] MDS00PN
B¢ ~dd new device

[ pc =
» i Ungrouped devices
» 5§ Securitysettings
» (4§ Cormmon dats
» 5] Documentation setti...
» [@ Languages & resource:
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Set the interface for the PC the communicate with the PLC as required on the
displayed interface. In this example, a local network port is selected. 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 PHIE 192.168.0.1
CM12435 M 12435 101X1  PROFIBUS 1 FROFIBUS_1
Type of the PGIFC interface:  [B_PNIE [=]
PGIFC interface: |l Intel(R) Ethernet Connection (3) 1218-L1 [+ '{‘)
o on to [pirectatslot 1 x ~®
\ [-]®©
select target device: Show all compatible devices [+
Device Device type Interface type Address Target device
E - - PHIE Access address -
Siar search
feincinncii)
Online status information: [ pisplayonly error messages

If no accessible device is found, the connection between the PC and PLC is faulty.
Eliminate the fault first. (This problem also occurs when the PC was used for
download through Ethernet in STEP 7 before. In this case, restart the PC or change
the PG/PC interface to a non-Ethernet interface in STEP 7.)

Online status infermation:

1 Found accessible device pn-io

€3 Scan completed. 0 compatible devices of 1 accessible devices found.
€3 Scanning and infermation retrieval completed. 1 preblem found.

[ pisplay only errer messages

<] 3]

If the connection is normal, the Load button is available. You can click Load to
start download and perform subsequent operations as prompted to download the

configuration to the PLC.

8.7.4 Performing Periodic 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.
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:l :l (3)  MD38DFZ
5.

IF ID ... | Order Wumber / Designation I Add .. | @ Addrezs | Comment
1 4K FPO-0Z2 512...519 |512...519
2 A5 = PPO02 550, 531|520 551

1. Directly use the MOVE command to enable the AC drive to run in forward direction
at the target frequency of 30 Hz (F0-02 = 2, F0-03 = 9), as shown in the following

figure.
MOVE
EN  ENO
1-{IN  OUT |-PQW520 3000

MOVE
EN ENO
IN OUT

FPAWE22

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.

WH16#208 —

SFC14d
Read Conzisztent
Data of a Standard
LF Slave
“DPRED_DAT”
EN ENG

LADDE EET_VAL

RECORD

QW0

P#DEB13.
DEX 0.0
-ETTE 12

o LADDR: Starting address configured in the I block of the module, which must be

in hexadecimal format.

e 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.
e 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.
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SFC15
Write Consziztent
Data to a Standard

DF Slawe
“DPWE_DAT”
EN ENOD
W#16# 208 —LADDE EET_Wal [-QWZ
F#LE13.
DBX 12.0

EYTE 12 4RECORD

o LADDR: Starting address configured in the Q block of the module, which must
be in hexadecimal format.

e 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.

e 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
converted from the | and Q starting addresses (in this example, the address is 520,
which is H208 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).

8.7.5 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.
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DE1
SFB52
Fead a Procezs
Data Record
“RDREC”
EN ENO

M, 0 4EEQ VALID MO 1
D 16#E 200 - ID BUSY Mo, 2
O INDEX EFROE MO 3

2 MLEN STATUS QD0

QW5 {REECOED LEN |-aqwd

M. 3 MOVE
— —EN  ENO

QDO IN 0T QD&

After M0.0 is set, the function block reads F0-02 (Index 0 has been set to F0-02 before)
of the AC drive No. 3 and saves it in QW6. The fields are defined as follows:

REQ: Command enable. When this field is set to 1, the function block is enabled.
ID: Logic address. To specify this field, convert any Q address of the corresponding
AC drive slave to a hexadecimal value, and set bit 15 of the value to 1. For
example, for Q512, the hexadecimal value is H200. After bit 15 is set to 1, H8200 is
obtained.

:I :' (3)  MD3SDEZ

S IF ID ... | Order Humber [ Designation I 4dd... | Q Address | Comment
1 AR PPO-02 S12...519 |512...519
z 545 -—» PPO-0F 520 53 880 . 53T

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

MLEN: Maximum length of the data to be obtained. For MD38DP2, this field must
be set to 2.

RECORD: Target area of the 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.
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VALID: New data record received and valid.
BUSY: When the value is ON, the operation is not completed.
ERROR: Error flag. When the value is ON, an error occurs.
STATUS: Block status or error information.
LEN: Length of the obtained data record.

During invocation, you can customize parameters or use some or all default
parameters, as shown in the following figure.

QWS

DBE1
SFB52
Fead a Process
Data Record
“RDREC”
EN ENO
REQ VALID
ID BUSY
INDEX EERFCOR
MLEN STATUS
RECORD LEN |

DEL

DE1. DEX0. 0

DE1. DEDZ

DE1. DBWE —

DE1. DEWS —

QUG —

SFB52
Read a Process
Data Record
“RDREC”
EN ENO
FEQ
VALID
)
INDEX BUST
MLEN
EEROR
RECORD

STATUS

LEN

DE1. DEX10.
=Y

DE1. DEX10.
-1

DEL. DEX10.
-2

~DE1. DED12

-DE1. DEW16

In the preceding figure, default parameters are used on the left. In this case,
parameters are set according to the information shown on the right. 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.

DEZ2
SFBS3
Write a Process
Data Eecord
“WRREC”
EN ENO
M1. 0 —EEQ IONE M1.1
DWR16#8200 —ID BUST (M1 2
0 —INDEX EERFOE |M1.3
2 —-LEN STATOS QD102
QW100 SEECORD
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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 (M1.1is

set to 1), the program is invoked to reset M1.0.

M1.0
(R—

When SFB52 and SFB53 are executed, relevant blocks need to be invoked for multiple
times. Therefore, do not invoke them when single execution is required.

8.7.6 Diagnosis

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

slave, as shown in the following figure.

SFC13
Fead Diagnostic
Data of a DP Slave

“DENEM_DiG”
EN ENO
MZ.0 4REQ EET_WaL
W#16# 3FF2 qLADDR
RECOED

BT

200

P#Q 100.0
—ETTE 2

—Ma. 1

e REQ: Command enable. When this field is set to ON, diagnosis information reading

is initiated.

e LADDR: Configured diagnosis address of the PROFIBUS DP slave. The following
figure shows the actual value. For SFC13, the address must be specified in

hexadecimal.
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Properties - DP slave — )

General |Parameter Assig:nment]

Module

Order number: GSD file (type filel: MD3BOFZ2. GSD
Family: General

IF slawe type: MD3E0PZ

Designation: |M]J38DP2

Addreszzes Hode/Master System

Diagnostic PROFIBUS. .. 3

|DP master system (1)

SYWC/FREEZE Capabilities
o N [v Watchdog

Comment :

Cancel | Help |
]

e RET_VAL: Error code (negative) when an invocation error occurs or actual length
of transmitted data (positive) when no error occurs.

o RECORD: Target area of the read diagnosis data. The value must be 9 bytes.
Otherwise, an error is reported during invocation. The 9 bytes are defined as
follows:

Bytes 0-2: 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)
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 MD-SI-
DP1 expansion card and AC drive is interrupted, 0x34 is returned.
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8.8 Fault Diagnosis

8.8.1 Troubleshooting

The following table describes the faults that may occur during use of the MD-SI-DP1
expansion card and the AC drive.

Symptom Solution

1. Check that F0-28 is set to 1.

After the AC drive is powered on, |5 Check the AC drive type. This user guide only
only the power indicator (D4)is | gescribes the usage of MD520. For other AC drive

on, indicating that communication | o dels, contact the technical engineers to obtain the
between the MD-SI-DP1 expansion | .o rect user guide.

card and the AC drive is not - -
established. 3. Check whether the AC drive software version

supports the MD-SI-DP1 card.

After the AC drive is powered on,
the power indicator (D4) is on and
the indicator of communication
with the AC drive (D2) blinks.

Set the station number correctly (within the range of
1to 125). Note that digit 8 of the DIP switch is the
least significant bit of the address.
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Symptom Solution
1. Check that the cable is properly connected.
2. Check the DIP switches on the PROFIBUS DP
interfaces. The DIP switches on the PROFIBUS DP
interfaces at both ends of the network must be set to
ON, and the DIP switches on other PROFIBUS DP
Aftefr. the interfaces must be set to OFF.
configuration is 3. If the AC drive is connected at the end, check that
downloaded,

The
connection
fails after the
configuration
is
downloaded.

indicators D2 and
D4 are steady on
while the yellow
indicator D3 is off
on the MD-SI-DP1
expansion card.

the communication cable is connected through IN of
the PROFIBUS DP interface. (If the communication
cable is connected through OUT, it cannot be
connected to the network when the PROFIBUS DP
interface is set to ON.)

4. Check that the station number settings on the MD-
SI-DP1 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 are steady on
while the yellow
indicator D3 blinks
slowly at the
frequency of about
1Hzto 2 Hzon the
MD-SI-DP1
expansion card.

1. Check that the GSD file used is correct.

2. Check that the PZD mapping is set correctly.
Device-specific parameters in STEP 7 and PORTAL
must be set in decimal format. Therefore, you need
to convert the parameter numbers into decimal
values when setting device-specific parameters. For
example, the decimal value of FC-11 is 64523 (OxFCOB
in hexadecimal format). If a parameter number that
the AC drive does not support is entered, the
connection fails. Note that PZD mapping does not
support Modbus addresses such as H2000 and H8000.

After the
configuration is
downloaded, the
yellow indicator
D3 on the MD-SI-
DP1 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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Symptom

Solution

After the
connection is
successful, all
indicators on
the PLC are
green, but
data cannot
be written
into or read
from the AC
drive.

No data can be
written/read.

Check whether the operated address is correct. No
matter whether the PPO type used contains the PKW
area, the address for the read and write operations is
located in the second row (also the last row). For
example, 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 and PZD2 data written into the AC drive are
stored in QW520 and QW522, respectively. (If the PLC
is S7-300 or S7-400, PQW is required.) If SFC15 is
used, check whether RET_VAL of the SFC15 block is
0. If not, an invocation error exists. Eliminate this
error first and invoke the block again. For details, see
section "8.7.4 Performing Periodic Read/Write
Operations on the AC Drive Slave".

PZD3 or
subsequent data
can be written, but
PZD1 or PZD2
cannot be written/
read.

Check that F0-02 is set to 2 and F0-03 is set to 9.
Check whether the command reference is in the
range of 1 to 7 (not bit) or frequency reference is in
the range of —F0-10 to +FO0-10. If not, the write
operation fails. Check whether FE-00 is set to U3-17
and FE-01 is set to U3-16. 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 PZD. Check
whether Device-specific parameters are set
correctly.

Check the logic relations. Check whether the same
PZD is assigned with values for multiple timesin 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
ERR164, which cannot be cleared.
However, the indicators on the
MD-SI-DP1 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 that this solution applies to MD520 only. For
other AC drives, consult the technical personnel.
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Symptom

Solution

After communication is
established, the communication is
normal when the AC drive is not

1. Disconnect the power supply, and measure the
resistance between Al and B1 of the PROFIBUS DP
slave interface at the farthest end with a multimeter.
The resistance should be 100+20 Q.

running. However, when one or
more AC drives are running, the
AC drive is disconnected
randomly.

2. Check that the shield layers of cables are
connected together and the shield layers are in
contact with the sheet metal in the PROFIBUS DP
interface. The shield layers are not required to

connect with other GND.

After the connection is
established, if the AC drive reports
a fault, the faulty slave cannot
connect to the network when the
PLC configuration is changed and
downloaded or when only the AC
drive is powered on again.

MD-SI-DP1 only supports the interruption mode
DPVO. If the interruption mode is set to DPV1, when a
slave is faulty, the PLC master may close the
PROFIBUS DP connection channel of the slave or
interrupt all the PLC communication (which usually
occurs on S7-1200). When such a symptom occurs,
change the PROFIBUS DP interruption mode (which is
DPVO0 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.

Indicator Status and Troubleshooting

Table 8-2
Indicator Status Symptom Solution
The MD-SI-DP1 Check that connection
Red (D4) OFF expansion card is not betwee.n the MD-SI-DP1
powered on expansion card and the AC
) drive is secure.
. Check that F0-28 is set to 1
The connection and the connection
Green (D2) OFF between the MD-SI-DPL o\ oen the MD-5I-DPL
expansion card and the .
AC drive fails expansion card and the AC
) drive is secure.
The connection Check that the PROFIBUS
Green (D2) Blinking at 1 Hz betwee~n the MD-SI-DP1 DE sFatlon number is
expansion card and the | within the range of 1 to
AC drive fails. 125.
Yellow (D3) Blinking at 1 Hz A configuration error Check that the GSD file is
occurs. correct.
Check that all parameter
Yellow (D3) Blinking at 2 Hz | A Parametererror addresses in Device-
occurs. specific parameters are
supported by the AC drive.
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Indicator Status Symptom Solution
. The master is not
Yellow (D3) Blinking at 5 Hz ) ! Check the master state.
running.
The connection Check that the slave
between the MD-SI-DP1 | address is correct and the
Yell D3 .
ellow (b3) OFF expansion card and the | PROFIBUS cable is
PROFIBUS master fails. | connected properly.
Note

Note: For some products, the indicator color and the terminal symbol may not match. In
this case, the terminal symbol prevails. The indicators are D2, D3, and D4 from left to right.

See ""on page.

Troubleshooting for GSD Installation Failure

e Symptom 1: The GSD file cannot be installed or updated when STEP 7 is used, as
shown in the following figure.

-
Install GSD Files

Install GED Files:

from the directory

=

|E: \mD3s0

Erowse ...

Inztall

Verszion

Install GSD File (13:4343)

An update is presently not possible. In one
I_\ or more STEF T applications at least one GSD

“®% file or type file is being referenced.

Show Log | Select A1l | Dezelect A11 |

Cloze

Help

s

4

Possible cause: The current hardware configuration has been opened and the GSD
file is being used by other components.

Solution: Close the current configuration interface by clicking the X button
(marked with a red circle in the following figure). Then, install or update the GSD
file and open the configuration interface again.
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@ HW Config - [SIMATIC 300(1) (Configuration) -- Project] (=8 =R )
Bl Station Edit Insert PLC View Options Window Help [—]=x)
DS-E % & Reaa o8
= [ T
=10 |
Find atloni]
1 Systen_(100) .
z Crv 3i5-2 PHjor Erofil [stadard El
o 225 FEOFIBUS (1) IF master systen (1)
& B A8 PROFTBUS-FA
s2rr 8 [[[Fore 7 PROFLIET T0
f"” 8 I [Fw6 s SIMATIC 300
smTIC 400
d STIATIC 3C Based Control
: B SIATIC FC Seation
T
0
0
10
it
« m v

5| o ma « i »

s.[[@ rm | ordsr Fomber / Demignation |1 ada.. |@ hddvess | Comnent | ROFLBUS-DP slaves For %
[ |pro-uz iz, 519 [si2...518 | - %Mlﬁhsldﬂ 5 &7 =
| =T ear = oz [s70 5o |57 a1 | o |||
Press F1 to get Help. [ Ichg

e Symptom 2: The file cannot be interpreted.

| Install GSD Files - u

Install GSD Files: from the directory |

|E: \MD350 Browse ... |

The file "MD3SDFZ(1). G5’ cannot be interpreted.

In=ztall | Show Log Select A1l Deselect A11

s |

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 Symptom 3: The file contains syntax errors.
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i Install GSD Files - |i|
Install GSD Files: from the directory LI
|E: 'mn3s0 Browse ... |
File Releaze | Verzion

The file "MD3SDF2. GSD' contains syntax errors

In=tall | Show Log Select A1l Dezelect A11

s |

-

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
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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9.1

9.2

EtherNet/IP Communication

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 on an MD series AC drive to improve the communication efficiency and
facilitate implementation of the AC drive networking function, enabling the AC drive
to be a slave controlled by the fieldbus master.

This user guide is applicable to the MD500-EN1 card with software of version 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 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 for about 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 the pulling force of the external signal cable. "Figure 9-1 " on page
227 shows the installation.

After installing the MD500-EN1 card on the AC drive, connect the ground terminals of
the MD500-EN1 card and the AC drive properly, as shown in "Figure 9-2 Connecting
ground terminals of the MD500-EN1 card and AC drive" on page 228.

Figure 9-1 Installation of MD500-EN1
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fl]II\'MNCE

Figure 9-2 Connecting ground terminals of the MD500-EN1 card and AC drive

9.3 Interface Layout and Description

"Table 9-1 " on page 229 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 AC drive. The
MD500-EN1 card provides two network ports (J4 and J6) for communication with the
EtherNet/IP master (or other slaves). For details about the hardware, see "Table 9-1"
on page 229.

Ja J6

Figure 9-3 Interface layout of the MD500-EN1 card
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Table 9-1 Hardware description of the MD500-EN1 card

Symbol Hardware Name Function

J7 Pin header It connects to the AC drive.

J4 The MD500-EN1 card is connected to
the EtherNet/IP master using the
standard Ethernet RJ45 socket

Network ports (d|r.ec-t!on—|nsen5|t|ve). The pin signal

J6 definitions are the same as those of
the standard Ethernet pins. They
support both cross-connected lines
or direct-connected lines.

1 EMC ground terminal It cor)nects to the EM.C ground
terminal of the AC drive.

It indicates the power status.
ON indicates normal.

D13 Power indicator (green) OFF indicates abnormal, and you
need to check whether the
installation is correct.

Status indicator of
D1 communication with the AC drive
(green) For details, see "Table 9-2 Indicators
b4 Ethernet/IP RUN indicator of the MD500-EN1 card" on page 229
(green)
D7 Ethernet/IP fault indicator (red)

ACaution

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.

The Cat5e shielded twisted pair network cable is recommended to ensure stability.

Table 9-2 Indicators of the MD500-EN1 card

Indicator State Description Solution
D1 steady green Normal N/A
Abnormal . .
D1 is steady off. communication with S:tefok;/vhether FD-00 is set to 9 and FD-01 is
the AC drive ’
D4 is steady off, and Fault See the following AC drive fault codes and
D7 is steady red. y troubleshooting.
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Indicator

State Description

Solution

D4 is steady off, and
D7 is blinking red.

Waiting for obtaining
IP address

The expansion card is in DHCP mode.
Assign an IP address to the device by using
BOOTP or DHCP.

D4 is blinking green, | Connection Check whether the network cable is
and D7 is blinking disconnected or disconnected and whether the master is
red. timed out running.

Waiting for Check whether the network cable is

D4 is blinking green,
and D7 is steady off.

D4 is steady green,
and D7 is steady off.

connecting to the
master

Normal

properly connected and whether the master
is running.

N/A

9.4 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
Master

MD500-EN1
Slavel

MD500-EN1 MD500-EN1
Slave 2 Slave N
P1 | P2 P1 | P2

[

I

I

I

Figure 9-4 Bus topology
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EtherNet/IP
Master

.

Network switch

p1[p2[P3]| ... W

— |
MD500-EN1 MD500-EN1 MD500-EN1
Slave 1 Slave 2 Slave N

B e B

Figure 9-5 Star topology

9.5 Protocol Description

9.5.1 1/0 Messages

The MD500-EN1 expansion card supports 24 /0 messages for data transmission, of
which 12 are master-to-slave messages and 12 are slave-to-master messages.

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

Setting the AC drive control command and target frequency in real time
Reading the current state and running frequency of the AC drive in real time

e Exchanging function parameter and monitoring parameter data between the AC
drive and EtherNet/IP master in real time
The I/0 message data is used for periodic data exchange between the master and
the AC drive, as described in the following table.

I/O Messages (O->T) Sent by Master

AC Drive Parameters
Modified in Real Time

Output /O Messages[0] Output /O Messages[1] Output I/O Messages[2-11]
I/0 Messages (T->T) Returned by AC Drive

AC Drive Command AC Drive Target Frequency
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AC Drive State

AC Drive Running Frequency

AC Drive Parameters Read in
Real Time

Input I/O Messages|[0]

Input I/O Messages|[1]

Input I/O Messages[2-11]

9.5.2 Data Sent by the Master

The following table describes the data sent by the master.

I/O Message Data Sent by the Master

I/O 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

I/O Messages 1

AC drive target frequency (frequency reference 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 reference target frequency exceeds this range,
the AC drive runs at the frequency upper limit.

I/O Messages 2 to 1/0
Messages 11

Function parameter values (group F and group A) modified
in real time, not written into EEPROM. FE-02 to FE-11
correspond to I/0 Messages 2 to 1/0 Messages 11. For
details about the configuration, see the I/O message data

configuration.

9.5.3 Data Returned by the AC Drive

The following table describes the data returned by the AC drive.
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I/O Message Data Returned by the AC Drive

AC drive running state, which is described
as follows by bit:

Bit0: 0: Stopped; 1: Running

Bitl: 0: Running in forward direction; 1:
Running in reverse direction

Bit2: 0: Not faulty; 1: Faulty

Bit3: 0: Running frequency not reached; 1:
Running frequency reached Bit4 to Bit7:
Reserved

Bit8 to bit15: AC drive fault code

AC drive running frequency (unit: 0.01 Hz)
I/O Messages 1 The current AC drive running frequency is
returned as 16-bit signed data.

I/O Messages 0

Function parameter values (group F and
group A) and monitoring parameter values
(group U) read in real time. FE-22 to FE-31
I/O Messages 2 to I/O Messages 11 correspond to I/O Messages 2 to I/0
Messages 11. For details about the
configuration, see the I/0O message data
configuration.

9.6 Related Parameters
9.6.1 AC Drive Communication Card Type Setting

After powering on the AC drive, the MD500-EN1 card can communicate with the AC
drive properly only after F0-28 is set to 1.
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Parameter Parameter Value Range Setpoint Description
Name
F0-28 Serial 0: Modbus Select the
communication | protocol special
protocol 1: communication
Communication card network
card network bridge protocol
bridge protocol as the serial
communication
protocol.
F0-02 Command 0: Operating Set the
source panel command
1: Terminal source to
2: communication.
Communication
F0-03 Main frequency | 0: Digital setting Set the target
reference source | (non-retentive frequency
at power failure) through

1: Digital setting
(retentive at
power failure)

2: All

3:AI2

4: AI3

5: Pulse
reference (DI5)
6: Multi-
reference

7: Simple PLC
8: PID

9:
Communication

communication.

9.6.2 MD500-EN1 Card IP Address Configuration

The following table describes the communication card configuration parameters of

the AC drive.
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Parameter No.

Parameter Name

Value Range

Description

FD-37

FD-38 to FD-41

DHCP function

Expansion card IP
address

0: Disabled
1: Enabled

0-255

Defines the DHCP
function of the
EtherNet/IP
expansion card. After
the DHCP function is
enabled, the
following IP address
configuration
parameters are
invalid.

Defines the IP
address of the
EtherNet/IP
expansion card.

FD-42 to FD-45

Expansion card
subnet mask

0-255

Defines the subnet
mask of the
EtherNet/IP
expansion card.

FD-46 to FD-49

Expansion card
gateway address

0-255

Defines the gateway
address of the
EtherNet/IP
expansion card.

The IP address can be a static IP address or DHCP dynamic IP address. The IP mode is
defined by FD-37. The static IP address is set by FD-37 to FD-39. For example, if the
static IP address is 192.168.0.6, the subnet mask is 255.255.255.0, and the gateway is

192.168.0.1, set as follows:

Parameter Function Setpoint
FD-37 DHCP function 0
FD-38 Most significant byte of the 192
IP address
Second most significant byte
FD-39 of the IP address 168
FD-40 Third byte of the IP address | 0
FD-41 Least significant byte of the 6
IP address
FD-42 Most significant byte of the 255
subnet mask
Second most significant byte
FD-43 of the subnet mask 255
FD-44 Third byte of the subnet 255
mask
FD-45 Least significant byte of the 0

subnet mask
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Parameter Function Setpoint
ED-46 Most significant byte of the 192
gateway
Second most significant byte
FD-47 of the gateway 168
FD-48 Third byte of the gateway 0
FD49 Least significant byte of the
gateway

When the DHCP or BOOTP function is used, the MAC address of the expansion card is
required. You can obtain the MAC address by checking the label on the expansion
card, or viewing the related parameter of the AC drive.

The MD500-EN1 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 bit2 of FD-58 changes to 1.

There are three IP address conflict situations, as described in the following table.

Solution

No. Scenario Symptom
Both devices support | The device powered
IP address conflict | on first keeps the IP
1 detection. address and
The two devices are | continues to run,
powered on at and the other device
different time. enters conflict mode.
Both devices support
IP address conflict
detection. Both devices enter IP
2 The two devices are | address conflict
powered on at mode.
almost the same
time.
The device that does
not support IP
address conflict
One device supports detection occupies
. the IP address no
IP address conflict .
3 . . matter whether it is
detection while the .
other does not. powereq on first.
The device that
supports IP address
conflict detection
enters conflict mode.

Check device IP
addresses and
change duplicate
addresses.
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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.

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

9.6.3 Parameters Related to AC Drive Communication Card

9.6.4

Parameter No. Parameter Name Unit Description
First tvvp bytes of the MAC address of the
FD-61 expansion card MAC expansion card
address
Middle tWO. bytes of MAC address of the
FD-62 the expansion card expansion card
MAC address
Last tW_O bytes of the MAC address of the
FD-63 expansion card MAC expansion card
address
FD-58 Expansion card error Error cc?de of the
code expansion card
Communication Control Parameters
Parameter No. Parameter Value Range Decimal Address
Name
U3-16 Frequency —Maximum frequency to 29456
reference +Maximum frequency
0.01 Hz
u3-17 Control 0000: Stop 0004: Jog in 29457
command according to the | reverse
stop mode direction
defined by F6-10 | 0005: Coast to
0001: Runin stop
forward 0006: Decelerate
direction to stop
0002: Run in 0007: Reset
reverse upon fault
direction
0003: Jogin
forward
direction
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Parameter No. Parameter Value Range Decimal Address
Name
U3-18 DO control Bit0: DO1 output control 29458

Bit1l: DO2 output control
Bit2: Relay 1 output control
Bit3: Relay 2 output control

U3-19 AO1 control 0 to 7FFF, indicating 0% to 100% | 29459
U3-20 AO2 control 0 to 7FFF, indicating 0% to 100% | 29460
U3-21 FMP control 0 to 7FFF, indicating 0% to 100% 29461
U3-22 Reserved Reserved

U3-23 Speed control Signed data, 1 RPM 29463

When the MD500-EN1 expansion card is used, the written 1/0 Messages 0 and 1/0
Messages 1 are mapped to U3-17 and U3-16 respectively by default. If a command or
frequency fails to be written into the AC drive but I/O Messages 2 to I/0 Messages 11
can be written and F0-02 and F0-03 are set to 2 and 9 respectively, check whether FE-
00 and FE-01 are set to U3-17 and U3-16 respectively. If not, manually correct the
values of FE-00 and FE-01.

9.6.5 Communication Monitoring Parameters

Table 9-3 Communication monitoring parameters

Parameter Parameter Name Unit Decimal Address
u0-00 Running frequency  |0.01 Hz 28672
u0-01 Frequency reference |0.01 Hz 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
U0-06 Output torque 0.1% 28678
uUo-07 DI state 1 28679
U0-08 DO/RO state 1 28680
u0-09 All voltage 0.01Vv 28681
u0-10 Al2 voltage 0.01Vv 28682
u0-11 Al3 voltage 0.01v 28683
U0-12 Count value 1 28684
uo0-13 Length value 1 28685
uo-14 Load speed 1 28686
u0-15 PID reference 1 28687
U0-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
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Parameter Parameter Name Unit Decimal Address

U0-18 Pulse input 0.01 kHz 28690
frequency

U0-19 Feedback speed 0.01 Hz 28691

U0-20 Remaining running | 0.1 min 28692
duration

uo-21 All voltage before 0.001V 28693
correction

U0-22 A2 voltage before 0.001Vv 28694
correction

u0-23 Al3 voltage before 0.001V 28695
correction

uUo0-24 Linear speed 1 m/min 28696

U0-25 Current power-on 1 min 28697
duration

U0-26 Current running 0.1 min 28698
duration

u0-27 Pulse input 1Hz 28699
frequency

U0-28 Communication 0.01% 28700
reference

U0-29 Encoder feedback 0.01 Hz 28701
speed

U0-30 Main frequency X 0.01 Hz 28702

U0-31 Auxiliary frequency Y | 0.01 Hz 28703

u0-32 Any memory address | 1 28704

U0-33 Synchronous motor | 0.1° 28705
rotor position

U0-34 Motor temperature | 1°C 28706

U0-35 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 V/f separation target |1V 28711
voltage

U0-40 V/f separation 1v 28712
output voltage

U0-41 DI state display 1 28713

uU0-42 DO state display 1 28714

U0-43 Dl state display 1 1 28715

U0-44 DI state display 2 1 28716

u0-45 Fault information 1 28717
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Parameter Parameter Name Unit Decimal Address
U0-58 Z signal counter 1 28730
U0-59 Frequency reference | 0.01% 28731
U0-60 Running frequency | 0.01% 28732
U0-61 AC drive state 1 28733
U0-62 Current fault code 1 28734
U0-63 Data sent by master | 0.01% 28735

during point-point
communication
u0-64 Data sent by slave 0.01% 28736
during point-point
communication
U0-65 Torque upper limit | 0.1% 28737
U0-66 Expansion card 100: CANopen 28738
model 200: PROFIBUS DP
400: PROFINET
500: EtherCAT
600: EtherNet/IP
U0-67 Expansion card 0.01 28739
version
U0-68 AC drive state 1 28740
u0-69 Running frequency |0.01 Hz 28741
Uo0-70 Motor speed 1RMP 28742
Uo-71 Output current 0.1A 28743
U0-80 Name of EtherCAT 1 28752
slave
U0-81 Alias of EtherCAT 1 28753
slave
U0-82 EtherCAT ESM 1 28754
transmission error
code
U0-83 EtherCAT XML file 0.01 28755
version
U0-84 EtherCAT 1 28756
synchronization loss
count
U0-85 Maximum errors and |1 28757
invalid frames of
EtherCAT port 0 per
unit time
U0-86 Maximum errorsand |1 28758
invalid frames of
EtherCAT port 1 per
unit time
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9.7

9.7.1

Parameter

Parameter Name

Unit

Decimal Address

Uo0-87

Maximum
forwarding errors of
EtherCAT port per
unit time

28759

U0-88

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

28760

U0-89

Maximum link loss of
the EtherCAT port
per unit time

28761

Communication Configurations

Using an MD500-EN1 Expansion Card on an Allen-Bradley L16ER

Master

In this example, Studio5000 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 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.
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Studio 5000
Logix Designe”[,‘

Version 32.00.00 - Professional Edition

@ 2018 Rockwell Automation Technologies, Inc. All
Rights Resernved

hitp:isupport.rockwellautomation.com

This computer program is protected by copyright law and
international treaties. Unauthorized reproduction or distribution of
this program, or any portion of it, may result in severe civil and
oriminal 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
5 Logix I Compact GuardLogix® 5370 Safety Controller
J I Compact GuardLogix® 5380 Safety Controller
g View

4 CompactLogix™ 5370 Controller

1769-L16ER-BB1B CompactLogix™ 5370 Controller

1769-L18ER-BB1B CompactLogix™ 5370 Controller
1769-L18ERM-BB1B CompactLogix™ 5370 Controller
1769-L19ER-BE1B
1769-L24ER-QB1B
1769-L24ER-QBFC1B  CompactlLogix™ 5370 Controller
1769-L27ERM-QBFC1B Compactlogix™ 5370 Controller
1769-L30ER CompactLogix™ 5370 Controller

CompactLogix™ 5370 Controller
CompactLogix™ 5370 Controller

MName: MD500_EIP_Card

Location:  Ei\

Step 2: Import the EDS file.

Choose Tools > EDS Hardware Installation Tool.

ke

CATIONS | TOOLS | WINDOW  HELP

Options... 1

Security 4
% Documentation Languages...

Import
Export

EDS Hardware Installation Tool

Motion

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

ControlFLASH
ControlFLASH Plus

Click Next, and select Register an EDS file(s).
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Options é
What task do you want to complete? X

& Hegicier an BIS Filels)
Thiz option will add a device(s) to our database.:

" Unregister a device
This optien will remove a device that has been registered by
an EDS file from ow databass.

(" Create an EDS file
Thiz option creates a new EDS file that allews our software to
vecogmize your device.

Select the EDS file in your computer and click Next.

Rockwell Automation's EDS Wizard x|

Registration o
Blectronic 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 r

Named:

D:\MDS00P_EIP_V1.00.eds Browse I

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

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

Next > Cancel

Then keep clicking Next until the Finish button appears, 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 disable the DHCP function, 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.
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EE [0] 1769-L16ER-BE1B MD300_EIP_Card
4 | Embedded /O
g [1] Embedded Discrete_ 10
Expansion /0, 0 Modules

21768 § New Module..
Import Module...
Discover Modules...

5] Paste Ctrl+V

Properties  Alt+Enter

Print 3

Locate EIP_Card and click Create.

Select Module Type I -

Catalog |Module Jiscovery | Favorites
Module Type Category Filters 2 Module Type Vendor Filters 2
Analog LI @) Advanced Enerey Industries, Tnc =
Conmund sation Dialight
Conmund eations Endressthanser
Conmund eations Adapter FANIC CORPORATION
Controller A FAIC Robotics Anerica A
Catalog Nunber Description Vendor Categary i
o FLOWSERVE TFS - 400/480V Rockwell Aw .. DFT to EtherNet/IF
=53 FLOKSERVE IFS - 208/2407 Bockwall Au.. DFL to EtherNet/IF
=53 FLOKSERVE IFS - 600V Bockwall Au.. DFL to EtherNet/IF
DACS EtherNet/IF A.. Diclight EtherNet/IP Adapter Dialight Communizcation
TACS EtherNet/IP A... Dialight EtherNet/IP Adapter, 2-Fort Dialight Communi cation
TrivelogixS730 Eth... 10/100 Wbps Ethernet Port on DrivelogixST30  Rockwell Aw .. Communication
1 Flus Electronic Overload Relay Conmuni cations Bockwell Aw .. Communication
121 Flowserve 208¥ac/240¥ac/325¥de Rockwell Au .. DPT to EtherNet/IF
141 Flowserve 400Vac/480Vac/BS0Vde Rockwell Au .. DPT to EtherNat/IF
151 Flowserve B00Vac/810Vde Rockwell Au .. DPT to EtherNat/IF i
EA3600 EtherNet/IP  EA3B00 Network Comnect Zebra Techn .. Communication [
IIF Card EIF Card Tnovance Froquency converter to Et
TTRer Rt/ IF FiLogixSa00 Eiherat/IF ockwell Au  Commumication
Communi eation.
ETHERNET-WIIVLE Generic Ethernet Module Bockwell Au.. Communication
ETHRRNET-PANRLYTER  RhorNat /T Panalviow Rarlusll dw T =
532 of 532 Module Types Found

[[]Clese on Creats

On the displayed configuration interface, enter the configured IP address and specify
the name.
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General
Type MD500_EtherNet|P_Card MD500_EtherNetiP_Card
Port Configuration Vendor: Inovance

Parent: Local

Name: MD500 Ethemet Address

Descrigtion — O Pivate Nebwork 192.168.1
© IP Address 192 .18 . 0 . 6
© Host Name

Module Definition

Revision: 1.00
Blectronic Keying Compatible Module
Connections. RT Connection Point
Status: Offine [ok ) [ cancel | [ Aoy | [ Hep |

Click Change, select INT from the SINT drop-down list on the right, click OK, ignore
the warning and click Yes.

r — Tl - I
i | Module Definition® M
Revision: 001 £
Blectronic Keying: [Cnmpatible Module -
Connections:
Name Size
Input: 24 SINT
RT Connection Paint -
Output: 24
SINT
DINT
REAL

[ ok | [ cancel | [ Hep

Choose LOGIC > Monitor Tags.
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ARCH | LOGIC | COMMUNICATIONS TOOLS WI

il Open -
I . Maonitor Tags
Edit Tags
line Produced Tags... do Edits
- Map PLC/SLC Messages... -
Verify b
P _Care Build
Handle /O Forcing 2
{ler SFC Forcing 2
Online Edits 2

Unfold MD500:C.Data, and select Hex in the Style column.

« Style Data Type Description

Name

b Locak1:C

b Local:I

b Locak1:0

4 MDS00:C

4 MDS00:C.Data

b MD300:C.Datal0]
b MDS00:C.Data[1]
P MD300:C.Datal2]
b MDS00:C.Data[3]
» MD300:C.Datal4]
b MDS00:C.Data[5]
b MDS00:C.Datal6]
b MD300:C.Datal7]
b MDS00:C.Data[8]
b MD300:C.Datal9]
b MDS00:C.Data[10]
» MD300:C.Datal11]
b MDS00:C.Data[12]

=zla Value  Force Mask
{m}
{1
{m}
{1

{d
16¢44
16#70
16545
16270
16200
16210
16200
1640
16#00
16460
16200
16%f0
16200

Lo
{
L}
{
Lo

AB:Embedded_Discre...
AB:Embedded Discre...
AB:Embedded_Discre...

—3p30:MD500_EtherN..
Hex - |silTiag]
A= T

Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
Hex SINT
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 Data[1] is 0x70,
indicating that TPDO1 is mapped to U0-68.
By default, /0 Messages Mapping(T->0)[0] is U0-68, I/O Messages Mapping(T->0)[1] is
U0-69, I/O 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 1/0 data during transmission. Values written to
0.Data are actually written into the corresponding parameters according to the

configured mapping. The parameter configured in /O Messages Mapping(T->0)[0] is
uploaded to I.Data regularly.
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After the configuration is complete, click the button marked with the red square in
the figure below to search for the device.

WL T A - TP LR L i ] N
S st cnones EERT i el AE o
rorage Offline B NoForces b NoEdis & i "Favorites | Ado-On  Safely

<7 Contraller Tags - Mnso;,ap,c:ard(contmller} x -
Scope: FEMD500_EIP_Car v Show: Al Tags
In this example, USB is used to connect the device. Select the device and click
Download to download the code to the PLC.

-
@ Who Active (RSLinx Classic)

Autobrowze Refrezh
=5, Workstation, WHZ-3654 Go Online
i-£5 Linx Gateways, Ethernet

, . Upload...
£ AB_VBP-1, 1789-A17/A Virtual Chassis
=z ETHIP, Ethernet Download
[=-+#& USB

. Update Firmware. ..
ﬂ 16, 1769-L16ER-BB1B LOGIX5316ER, EtherMetlP_Test

0

Help

Path: UsBY1s 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.

Mes=zage Contrel [E B2 —

Enter a name at the question mark (?), right-click the name, and choose New "Read".
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| .
T s M 2~ __Faa Sy
Mew "Read”
M CutInstruction Ctrl+X
[ Copy Instruction Ctrl+C
] Paste Cirl+v
Delete Instruction Delete
Add Ladder Element... Alt+Insert
Edit Main Operand Description Ctrl+D
Save Instruction Defaults
Clear Instruction Defaults

Click Create.
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-
MNew Tag ﬁ
Name:  Read
Description: & Cancel
Help
Usage: <cortroller:
Type: Basze w | | Connection...
Alias For:
Data Type:  MESSAGE (-]
Parameter
Connection:
Scope: {E MD500_EIP_Card -
Extemal Read/Writ v
Access: [ _
Style:
[ Constant
Sequencing
[] Open MESSAGE Configuration
Open Parameter Connections
e

Click ... on the right under MSG.

Message Control Rea

.
.

Set the parameters according to the following figure.
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Set Service Type to Get Attribute Single for reading parameters or Set Attribute
Single for writing to 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.

]

(Hex) Destination EIF_Read| -
Element:

e

0

Click the Communication tab to select the AC drive.

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.

b _303%:MD500_EtherN...
jon3 _3039:MD3500_EtherN...
b MESSAGE

Decimal DINT

Decimal BOOL

b MDS0DI =
b MDS0:O =
b Read =
b EIP_Read

key

o -

To write to a parameter, set the parameters according to the following figure.
Step 6: Set the DHCP function.

Note: IP addresses assigned by using the DHCP function are not retained upon power
failure.
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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.

After power-on, you can find the device request in the BootP DHCP EtherNet/IP
Commissioning Tool.

F ™
% BootP DHCP EtherNet/IP Commissioning Tool [ = ﬂ

File Tools Help

Add Relation Blesvep Midep Clear History

Ethernet Address [MAC) | Type | [hrimin:sec] | # | IP Address Hostname
00:10:4D:FE:70:CA DHCP 17:01:20 4

Entered Relations

Ethernet Address [MAC) | Type | IP Address Hostname | Description
Errars and warnings Relations
Unable to service DHCP request from 00:10:40:FE: 70:Ca. 0 of 256

h

Right-click the request and choose Add Relation.

Lhizcovery Histary

irnet Address [MAC] | Type | [hriminisec] | # | IP Address Hostname
DHCP 17:02:20

Add Relation

Clear History

Entered Relations

rrnet Address [MAC] | Type | IP Address | Hostname | Description

Set the IP address and click OK.
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r "
Mew Entry - - - M

Server IP Address: |1 £9.254.120.72

Client Address [MALC): |nu;1 0:4D0:FE:70:C4

Client IP Addrezs: | 192 . 168 . 0 . 6

Hosthame: I

Dreszcription:
carcel_|

The IP address is written to the device.

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

Ethernet Address [MAC] | Type | IP Address Hostname | Description

b

00:10:4D:FE:70:CA DHCF 192.168.0.6

Errors and warning: Fielations
(Sent 192.168.0.6 to Ethemet address 00:10:40:FE: 70.CA ‘ ’71 of 256

9.7.2 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 information have been configured in advance according to the guide. You
can use either network port on the expansion card. To use the expansion card, set FO-
02 to 2, F0-03to 9, FD-00 to 9, and FD-01 to 3 on the AC drive.
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i -
Information @

InoProShop{Vil.5.2)
Copyright @ 2015 by Inovance Technanlgy Company. All rights reserved

Close

L

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.

Step 3: Configure parameters for the slave.
Configure an IP address for the slave.

Click Connections on the left to configure the implicit message mapping. Input 1/0
Messages Mapping(T->0)[x] is the mapping of data sent from the slave to the
master, and Output I/O Messages Mapping (0->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 I/O Messages Mapping(T->0)[0] is mapped to U0-68 (28740 in
decimal), Input I/O Messages Mapping(T->0)[1] is mapped to U0-69 (28741 in
decimal); Output I/O Messages Mapping(0->T)[0] is mapped to U3-17 (29457 in
decimal), and Output 1/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 FO-
00 (61440 in decimal) by default. You can modify the mappings as required here.
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Convert the parameter address into a decimal value and enter the value. For example,
for FO-12, enter 61452. Retain the default values for unneeded mappings.

Step 4: Configure the IP address for the master.

Scan the network for the master to be configured.

Assign an IP address to the network port of the master.

Download the project to the PLC.

You can view the I/0 Messages(0->T) and 1/0 Messages(T->0) data based on the

EtherNet/IP /O mapping.

9.8 Fault Diagnosis

9.8.1 Troubleshooting

The following table describes the faults that may occur during use of the MD500-EN1

card and the AC drive.

Table 9-4 Fault analysis and solutions

Symptom

Possible Cause

Solution

Communication failure
between the MD500-EN1
card and AC drive

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 that the AC drive
supports EtherNet/IP
communication. 2. Set the
MD500-EN1 communication
parameters correctly. 3.
Replace the MD500-EN1
card.

Errl64 communication error
reported by the AC drive
during running

1. The communication data
is abnormal. 2. The network
cable is damaged or
connected incorrectly. 3.
External interference exists.

1. Check that the EtherNet/
IP master program is
normal. 2. Check that the
network cable is connected
properly, and replace the
cable if necessary. 3. Use the
Cat5e shielded twisted pair
network 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 into an 8-
bit binary number. For example, if the read value of FD-58 is 3, its binary equivalent is
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0000 0011, then the fault code is bit 0 and bit 1. The following table describes the
corresponding fault description and troubleshooting.

Note: A fault code may be a combination of multiple faults.

Fault Code Description Solution
Bit7 None None
Communication with the AC | Upgrade the AC drive
Bit6 drive fails, or the AC drive software to the version that
version is incorrect. supports EtherNet/IP.
Bit5 The I/O Messages mapping | Check the PLC
! configuration is incorrect. configurations.
Check the connections and
Bit4 Connection times out. whether the master is
running properly.
Bit3 Link loss occurs. Check the wiring.
Check whether there is
Bit2 An IP conflict occurs. another device with the
same IP address as this
device.
Bitl The MAC address is lost or Contact Inovance for
! not programed. technical support.
Bit0 An Ethernet hardware error | Contact Inovance for
occurs. technical support.

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 bit6.
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